








y

tHE NEW YORK
PUBLIC LIBRARY

692281

ASTUR. LENOX AND

TiILDES Fol NDAT NS
R PRET ] L




s

VoL. §.

INDFE X——

JULY-DECEMBER.

1893.

INDEX TO ADVERTISERS.

A
PAGE.
Abendroth & Root Manufacturing Co....46, 126

Ztna Fouandry and Machine Co.. .....4, 85, 165
Allison Coupon Co.......... e heieeeaas 429
Alvord & Co...ovvvvniiiiiiniininne S, 85, 164, 236

American Fluoride Co ...42, 122, 198, 270, 342, 414

American Ice Machine Co
...................... 65, 145, 219, 291, 359 431

Arctic Machine Maufacturing Co.... ......

80, 161, 233, 291, 305, and Inside Front Cover
Armstrong, Bro. & Co....£3, 133, 207, 279, 351, 423
Armestrong Bros. Co., The...................
...53, 133, 207, 27'), 351, 423
Armstronz- vilbert CorkCo...ovvvvvnnnnnnn.

...................... 53, 133, 207, 279, 351, 423
Armstrong Manufacturing Co.. ...3, 83, 163, 235
Arnold & Co........ ..... ....51, 131, 205, 277, 349

B

Baeder, Adamson & Co..53, 133, 207, 279, 348, 429
Barrath, Edw.,, & Co ..... 50, 130, 204, 276, 341, 414
Bartlett, Hayward & Co ..Outside Back Cover
Battle Creek Machinery Co............ 4, 84, 164
Berger Bros.......... 2n
Bird, F. W., & Son

Boyggs & Clarke ..
Brauadt, Randolph.

Briggs,John N........... 41, 121, 197, 269, 341, 413
Buffalo Refrigeratipg Machine Co.... .....
..................... T, 157, 229, 301, 373, 445

Burnham, Franklin P........ 48, 128, 202, 238, 310
Burns Manufacturing Co.44, 140, 214, 286, 358, 430

Cc

Callahan, W. P,, & Co....71, 151, 223, 295, 267, 439
Canfield, H.O......... e 4, 84, 206, 272, 341
Canton Electrical Co.. .............covvuvn.
...... 163, 276, 348, 415, Outside Back Cover
Cardell, James D., & Co..55, 135, 209, 281, 353, 425
Case Refrigerating Machine Co.............
..................... 66, 146, 218, 296. 362, 434
Castle Ice Machinery Co.. ...63, 143, 217, 289, 361
Central Ice Co......... ...40, 120, 196, 268, 340, 412
Chapman Valve Manufacturing Co.........
.............. ceveenn. 2, 82,162, 235, 307, 379
Chase Refrigerating Co..52, 132, 206, 278, 350, 423
Chicago Automatic Register Co.............
............. eeeeeeo38, 119, 194, 267, 338, 410
Clapp, B. P AmmoniaCo.. ......ocvuuenn..
..................... 45, 125, 195, 234, 306, 378
Cleveland Llecmcal Maaufacturing Co..

Columbus Iron Works Co.74, 154, 226, 298, 370, 442
Conroy, P.J.,, & Co....... 49, 129, 203, 275, 347, 419
Cook, A.D..ooveinneiiiiinnns e e 6, 86, 166
Cook, William......... eeeerean.. 162, 267, 344, 416
Corlett, P.C., & Co........ 60, 142, 216, 288, 360, 432
Craft Refrigerating Machine Co...........
........... . ... 62, 142, 216, 288, 357, 430
Crandall Packing Co..... 47, 127, 201, 273, 345, 417
Crosby Steamn Gage and Valve Co...........
....................... 2, 82, 162, 271, 343, 381
Cyclops Machiae Works .64, 144, 218, 290, 360, 432
Cylinder Scale Co.....,..59 140, 214, 287, 358, 429

D

Deane Bros. Steam Pump Works. ........4, 84
Deane Steam Pump Co..... 7, 81, 167, 239, 311, 383
De Laval Separator Co ..43, 123, 199, 209, 341, 418
De La Vergne Refrigerating Machine Co..

.................... 76 156, 228, 300, 372, 444
De Long & French.. .......... 50, 130, 204, 276, 348
De Long, Julius, & Co.........ccovvnne oaeen. 420
Deming Co., The........... 5, 85, 164, 236, 308, 330
Dexter, A.I........ ... coiiviinne, 121, 273, 382

D
PAGE.
Directory of Ice Factories, Ice Dealers and
Cold Storage Houses. .................

..40, 120, 196, 268, 340, 412

Dixon, Jos., .49, 129, 203, 275, 347, 419

Dodge,B.G............ ...51, 131, 205, 277, 349, 422
Dunlevy Sheet Iron Works .
N 48, IZS,NZ.ZN JM, 414
E
Edson,Jarvis B .........cooit iiiiinn 87, 286

Electric Pipe Bending Co.58, 138, 212, 284, 356, 428
Enterprise Boiler Co.. ..46, 126, 200, 272, 344, 416
F.pping, Carpemer&Co .7, 87, 167, 239, 311, 383

Excelsior Ice Co...... ....40, 120, 19, 208, 340, 412
F
Farrell & Rempe...... .. 54, 134, 208, 280, 352, 423
Fay-Armstrong Cork Co.53, 133, 207, 279, 351, 423
Featherstone's Sons, John.................
............. 75, 155, 227, 299, 371, 382, 413, 443
Fletcher, 1. D..... R 45, 125, 195, 234, 306, 378
Foster Pump Works....... 7, 87, 167, 239, 311, 383
Frick Co..ovviiiiiiiiinin ciiiiiiiiiiineineas
78,79, 158, 159, 230, 231, 302, 303, 374, 375, 446, 447
Frontier Iron Works..... 68, 148, 220, 292, 304, 436
G

Garlock Packing Co.....47, 127, 201, 273, 345, 417
Georgia Ice Co.. ........ 40, 120, 196, 268, 340, 412
Gifford Bros.............. 40, 120, 196, 268, 340, 412
Globe Mineral Wool Co..50, 130, 204, 276, 348, 420
Goodrich, B. F., & Co.............47, 127, 201, 236
Goss, J.C.,, & Co.......... 41, 127, 201, 273, 345, 417
Gould Packing Co........ veve vinvnnnnn. 345, 417
Granite Mineral Wool Co.......ooovvevnnnenn 420
Guillott Metal Gasket Co....... everereennes 417
Gum Elastic Roofing Co..... .... reereaaeas 44

H

Hamilton Construction and Tool Co........
..................... 40, 120, 197, 269, 341, 413
Harrisburg Foundry and Machine Co......
..................... 43, 123, 199, 271, 343, 415
Harrisburg Pipe Bending Co., Limited.....
................... 56, 136, 210, 282, 354, 426
Harrlson Safety Boiler Works..............
e eeiieeee e 45, 125, 195, 275, 347, 419
Henderson, Thoens & Gerdes...............
..................... 00, 141, 215, 287, 359, 431
Hendrick Manufacturing Co., Limited .....
.................... 62, 142, 216, 291, 357, 431
Hercules Ice Machme Covrrnnnnnnninnnnn, 339, 311
Hercules Iron Works. ...... e ereeteeeeaas 1, 81
Hill Machine Co., The ............... veal Ty 167
Hill Manufacturing Co., The.. ......... 363, 435
Hillyer, E.C, & Co...... T2, 141, 215, 288, 360, 432
Hilpert & Chandler......49, 129, 203, 275, 347, 419
Holmes, S. T.......... ... 42,122, 198, 270, 342, 417

I
Ice and Cold Machine Co.6, 147, 232, 304, 376, 448

J

Jackson Refrigerator Co...8, #8, 168, 24, 312, 384

Johnson, John............o. tiiiiiiiiiiea 5
K
Keasbey, Robert A....... 50, 130, 204, 237, 309, 380
Kcasbey & Mattison Co., The..............
...................... 50, 130, 204, 237, 309 350
Kellogg, E. H,, & Co..... 42, 122, 198, 270, 342, 414
Kemper, Alfred C. ...... 50, 130, 204, 237, 309, 30
Kenly, D. F., & Co......,.48, 125, 202, 274, 346, 419
Kiechler Manufacturing Co....... ceaceianas
..................... 49, 129, 203, 274, 3406, 418

Kilbourn, J. K .42, 122, 198, 270, 342, 420
Kirk, Edward,Jr.................... .. 275, 347, 439
.

PAGE.

K
Koenig & Luhrs Carriage Co.........49, 129, 203
Koenigsberg, Jos.... ........... .e. ..060, 146
Krueger Hygiene Ice Co..40, 120 196. 268. 340, 412

L
Lackawanna Lubricating Co................
........... ¢ eeveneess 5,119,162, 231, 306, 378
Laidlaw-Duann-Gordon Co., The.............
.................... .. .. 2, 82, 166, 238, 310, 382
Lawson, Enoch............ ...
Louisville Pipe Bending Co
57, 137, 211, 283, 35: L 214

e 44, 121, 197, 275, 307, 379
M
McCarthy, James, & Son.....40, 120, 1%, 268, 340
McNeil, J,C.,&Co....coeeel L 46, 126, 200, 272
Macan & Co...... eeveae.. 50,130, 204, 237, 309, 380
Maris & Beekley........... 3, 83, 164, 236, 308, 381
Maritzen, Aug............ ..6, 86, 164, 236, 308, 380
Mason Regulator Co............. .. 2, 82, 162, 269
Mayer, C. G., Ice Machme Co.ivvvvnnnnnnnn,
..................... 64, 144, 229, 301, 373, 445
Merchant & Co..cennnnn .. 3,121, 197, 275, 307, 379
Merrill & Wehrle Charcoal Co..............

. .. 43, 123, 199, 271, 343, 414
Miamt Valley Bonler Co .46, 126, 200, 272, 344, 410
Mitchell, Thos.. ..46, 126, 200, 272, 344, 416
Morris Machine Worke. ... 3, 85, 165, 287, 309, 381
Morse Elevator Works. .... 49,129, 203, 275, 347
Motley, Thornton L., & Co............. .... 47
Murray Iron Works.......... 60, 141, 215, 287, 359

Nason Ice Machine Co....... 65, 145, 219, 362, 434
National Ammoaia Co..... Outeide Back Cover
National Pipe Bending Co...... eeeeeieeenas
.................. ...59, 139, 213. 285, 351, 429
New Orleans Ice Co..... 40, 120, 196, 268, 340, 412
New York Coal Tar Chemical Co............
...................... 45, 125, 195, 234, 300, 378
Nicholson, J. T., & Son..41, 139, 213, 285, 347, 419
Nightingale, S. C., & Childs.......... e e
.................... 50, 130, 204, 237, 309, 380
Northwest Cold Slorage and Ice Co....... ..
................. .« e 40, 120, 196, 268, 340, 412
Nubian Iron Enamel Co..38, 119, 194, 267, 338, 410

o

Osborne Steam Engineering Co.. .
.38, 119, 194. h? 338 410

Peirce, A, H., Manufacturing Co ...........
..................... 48, 128, 202, 274, 346, 418
Penberthy Injector Co....48, 128, 202, 270, 342, 420
Pennsylvania Iron Works Co....... P
..................... 73, 153, 225, 297, 361, 441
Phllper. HH............. 62, 142, 216, 288, 360, 432
Phwenix Machine Works.53, 133, 207, 279, 357, 430
Phosphor Brouze Smelting Co., Limited..
ceeee... 49,129, 203, 275, 347, 419
Pictet Ice Works, The....40, 120, 196, 268, 340, 412
Polar Construction Co....59, 140, 214, 280, 358, 43

Pountifex Ice Machine Co.. The......... v
..................... 62, 142, 216, 2')1,357 431
Post, Edward C.. [N ...62, 142, 216

Puney.Lea....................65. 145, 219, 291, 357

Q

Quecn City Omnibue and Wagon Manu-

facturing Co........o.. vunene ..48, 128, 202

R
Reading Iron Co ............. .... 62, 139, 213, 285
Remington Machine Co..63, 143, 217, 289, 361, 433
Ripley Isinglass.......... 44, 121, 197, 275, 307, 379
Russell & Co....... .43, 123, 199, 233, 345, 419

Russell PaintCo....,..... ..........271, 345, 414



v . ICE .. AND

.*. REFRIGERATION

INDEX, 1893.
INDEX TO ADVERTISERS.
S S w
TAGE, PAGE, PAGE,
Samson Steam Forge Co.57, 137, 211, 283, 355, 427 Stromberg, Allen & Co.. .42, 122, 198, 270, 342, 416 Washington Market Co.,, The................
Sauls Bros................ 48, 128, 202, 274, 346, 418 Sulzer-Vogt Machine Co..61, 155, 224, 296,368, 438 ~ cc-ereve coee eenee . 40, 120, 196, 208, 340, 412
Schnee, Alex. E....... ..... 6, 86, 166, 239, 311 383 Watson, H. F., & Co.. ... 50, 130, 204, 276, 348, 420
Shawhan-Thresher Electric Co............. T xeiSROle.&AL beu . (,5145 2 .. --:7~ ;1;?7‘ ':03(1)
....................... Outside Back Cover . esterlin & Camp ...65, 145, 219, 291, 357,
Shipman Engine Co ... 59, 140, 214, 287, 358, 429 Trustow & Co...... Cereieeaieee 53, 133, 207, 279 Western Mineral Wool Co.52, 132, 206, 278, 350, 422
Sicilian Asphalt PavingCo................. uU Westinghouse, Church, Kerr & Co..... ....
...................... 132, 206, 278, 350, 4 . e tieiees eeeeeese...67, 149, 221, 293, 365, 437
Smith, Prof. Erastus G S T 1 U. S. Mineral Wool Co...50, 130, 204, 276, 348, 420 Whitehill Engiae and Pictet Ice Machine
Smith, James A., Sr v L RN 7, 157
Solomon, C. 8., & Co Van Wie, Irvin. ......... .5, 83, 165, 237, 309, 381 Whitlock Coil Pipe Co...54, 134,208, 280, 352, 24
Standard Ice Co.......... Vilter Manufacturing Co. ... ....64, 144, 218, 290 Wolf, Otto C.....Inside Front Cover and 160, 411
Standard Paint Co. . ...3, 124,200, 272, 36, 421 Vulcan Iron Works, The.63, 143, 217, 289, 32,438 Wolf The Fred W Co......5, 8, 168, 240, 312, 384
Standard Stave and Cooperage Co....... . Wood, Wm. T.. & Co .40, 120, 196, 268, 340, 412
e eeeien .46, 126, 200, 272, 344, 416 w Woolford, Geo..........ccvvvvn.nns 46, 126, 200, 272
Standard Thermometer Co. 5, 85, 163, 235, 307, 379 Wainwright Maaufacturing Co., of Mass.. Wright, T. B., & Co...... 43, 123, 199, 271, 343, 415

Stilwell-Bierce & Smith-Vaile Co...........
... .41, 84, 121, 165, 197, 237, 269, 309, 381, 413

PAGE.
Answers to Correspoundents,

............ cereeneanl31, 111, 186, 258, 330, 402
Artificial Refrigeration................ 13, 95, 181
Cold StOrage. ..ooiiiiiiii it iniaeininaaanes 17
Engineering and Architecture....... 179, 323, 387
Ice and Refrigerating Machinery....173, 245, 317
Ice Trade.. .......ocvnnnen 33, 109, 188, 260, 333, 404
Impure Ice Question.............. 24, 103, 171, 260

A
Action of Low Temperatures......... [P 99
Aftermath of the Fair..... ... e e 401
Alaska Salmon......... .iocvieiiieiiiiiin.. 20
Ammonia Gas as a Motive Power. Anhy-

drous. By T. Waln-Morgan Draper..... 250
Ammonia, Some Properties of. By Pro/.

De Volson Wood ....... e ereeaeeieeaees 922

Anhydrous Ammonia Gas as a Motive
Power. ByT. Waln-Morgan Draper.... 250
Apples at the World’s Fair.................. 18
Artesian Water Supply.............. . ... 392

Artifical Refrigeration in Breweries. Aw-
guste 5. Rossi, B. S., C. E.
Awards, Asto........oooiuie o
World’s Fair

Beef, Dressed
Blood, Frozen ...
Breweries, Artifical Refrigeration in. By

Auguste ¥. Rossi, B. S., C. E........ ... 385
Brewery Refrigeration.......... e 114, 407
Business Suggestion, A. By D. B. Beemer. 17
Butter, June.................oo [EREETETS 3N

C
California Exposition..... ....... ......... 193
Canned Goods, Effects of Heat on.. . 176
Cellars and Ice Houses, Ice.... ... . 337
Century Ago, Ice Houses a....... e teeeaaas 322
Chemical Synthesis, Refrigeration in. By

Raoul Pictet. ............ .... eereeeas . 316
Clink of the Ice, The.... 28
Cold and Length of Days. . 254

Storage Exchange... 332
Fire, The......... . 89
Water Refrigeration . 387
Color of Ice...... tesssiesretiacane anas 21
Commercial Efficiency. By Gm. R:c/mmm!.

ME....... e e 177
Conservation of Meats. By Anguste ¥.

Rossi, B. S.,C.E..... ceeeen Ceeeeens .13, 95

.. 400

3, 43, 83, 123, 163, 199, 235, 271, 307, 343, 379, 415
Wants and For Sale, Etc..38, 119, 194, 207, 338, 410

PAGE.
Legal Matters... .. ... 16, 112, 184, 255, 325, 393
Minor Legal Notes.......16, 112, 184, 255, 325, 393
New Books......... e 32, 91, 193, 236, 332, 395
New Cold Storage Plants. 20, 115, 190

New Corporations............. 28, 116, 183, 326, 400
New Ice Factories... ....34, 110, 187, 262, 328, 408
New Patents..... .37, 119, 192, 205, 336, 409
Obituary Record.................. 35, 108, 244, 336

TITLES OF ARTICLES.

WITH AUTHORS' NAMES.

D
Deming Co., The.. i..oivvviiivien ciininenns 256
Demons, Maxwell's Little................... 94
Diagrams, Indicator. By Geo. Rickmond,

M E..coioovviiiiiiiiiiiniiiiiiiiiiananns 240
Distilled Water ........ [N -
Dressed Beef.............. e ieeieeieaa, m

E
Effects of Heat on Canned Goods........... 176
Efficiency, Commercial. By Geo. Richmond,

ME....cccc..coi it 177
Exhibit, A World's Fair..... ................ 116
Eugineering, Refrigeration and. By Ax-

guste ¥. Rossi, B. S.,C.E ............. .17
Exit the Fair..........cooiiiiis ciiiiininnn 329

F
Fair, Aftermathof the......................

Awards, World's...........coovvvieinnnn,

Exit the.........

The Midwinter....... ....cooviiiiennens 332
Filtering Water .......... .ovviiiiiiiniine, 34
Fire and Accident Record 35, 108,191, ZM 327, 395

The Cold Storage...........coeevveenennns 8
Fish, Freezing..........c.covvneiviininn o0 k214
Fishing Notes
Freezing Fish

Mixtures........

Frozen Blood........ ......ociiiiiinninnnnns
Fuel Saving. By Prof. Franz Schwackhoefer 248
G
Gases in Ice Machines ........ [ 313
H
Heat on Canned Goods, Effects of.......... 176
Hercules Ice Machine Co............cooviunnn 332

"Heat Diagram, The Work Diagram and the

By Geo. Richmond, M. E......... e a7

History of the Thermometer................ 115

Honors, Our... .
House, A‘Namral Ice... ... e e L34

Y

York Manufacturing Co..Inside of Back Cover

PAGE.
Packing House Refrigeration,
eerneratteireaaaae, 36, 113, 191, 263, 335, 398
PricesforIce............ coeviien coeen oal 34
Railway and Steamship Refrigeration...36, 113
Trade Correspondence. ............ccoeevnenns 28
Trade Prices and Notes. ....... ............ 34

H

Houses, Ice Cellars and Ice
How Ice Forms.... .. AN
Hygienic Ice. By ¥. K. Kilbourn, C. E...... 20

I

ICE AND REFRIGERATION.........covvuvns
A Lens of, ..

Cellars and Ice Houses.
Color of.. .....
Forms, How ..
for Pneumonia.
Storage....... .
House, A Natural.....
Houses a Century Ago..
How to Obtain it Pure. By Wm. R. D.
Blackwood, M. D........ ...... .c.o.... 390
Hygienic. By ¥. K. Kilbourn, C E..... p-]
in London..........

Trade Items .....

Icy Items ........oivvnt cuvee 27, 114, 189, 327 400
Indicator Diagrams. By Geo. Richmond,
ME.................. e . 240
Iandiscriminate Wagon Sales..... Ceeraees . 109
In the Lighter Vein..... et irer i 117
June Butter.................. Ceerer i 3%
K
Kicker, Songsof the...... .......... ...... 492
L
Legal Decision, A........ .....coiiviinnnnn.. 16
Length of Days, Cold and......... ......... 254
Lensof Ice, A ... ..oiiiiiiiiiinininnnins ot 102



INDEX, 1893. .. ICE .. AND .. REFRIGERATION \%
TITLES OF ARTICLES.
PAGE. PAGE. PAGE
Lighter Vein, Inthe............o.ooiiiieeiins 17 P Stock, Russian Live.................... v ee.. 3%
Little Demons, Maxwell'S.................... M . Storage, Icefor..............ooiiiiiinienin. .. 190
Live Stock, Russian ..........ooooe0 ooiin 39 :;:?k'?"' House Notes....36, 113, 191, 263, 335, 399 Suggestion, A Business. By D. B. B:mur . n
ilosopher, A Muddle.. ..................0 25
London, Icein..............ov ciiiiiiiiiinn 264 Prneumonia, Ice for 183 SundayIce.....cooviiiiiiiiiiiiiiiiiiiiia 3
A s Icefor............. Cereeeinarees :
Low Temperatures, Actionof............... 9 Problent of Water Pueification.. ........... an Supply, Artesian Water..... ..... e, 32
M Properties of Ammonia, Some. By Prof. T
Machine of To-day, The Refrigerating. By P De Volson Wood...... L N 92 Temperatures, Action of Low. ............. 99
. ure, Ice—How to Obtain it. By R. D. N
C.Linde...c.ooovevveviniunnann « ..e.173, 245 Blackwood, M. D.....oooeenoeen 390 Test, Making a....... Cere e .. 257
iy e n L6 U qw Purification, The Problem of Water. .32 o1 adnee - o~
MakingaTest........coovevunvnnnns eeeraaes 257 R Thermodynamic Model, The.. 21
Management, Mechanical. b’r Chas. Eck- Railway Refrigeration Notes............. 36, 113 Thermometer, History of the. s
strand ...... rrereeieans RN 320 Refrigerating Machines of To-day, The. Tough ToWn, Av.vvrniier i iieniene e 338
Maxwell’s Little Demons “ By CoLinde ..o.oooooiveiinnnnnninns 173, 245 Trade NoteS........oo vevvnvnnn.. .. ...190, 336, 410
Meats, Couservation of. By ""’!""’ 5 Refrigeration and Engineering. By An- Trade, The............... 33, 109, 188, 60, 333, 404
Rossi, B. S, C.E ..o vnvnnnn. 13, 95 guste ¥. Rossi, B.S., C.E........ ceeen 179 v
Mechanical Management. By Chas. Eck- Brewery.....o.ooeeueeuennennn. ceere.. 114, 407
SEPARA ..ot 320 Cold Water. .oovnvvns .. e 386 Volume, Our Next........... ceoeenen. ceeenn. 407
Mechanical Refrigeration. By Geo. Rick- in Breweries, Artificial. By Auguste 5. wW
mond, M.E...... -9, 106 Rossi, B. S.,C.E...... et e 385 ) .
Midway, Ice in.. 172 in Chemical Syathesis. By Raoul Pictet. 316 Wagon Salefx, Indiscriminate....... ........ 109
Midwinter Fair....... <) in Olden TImes. v eenons s, 100, 181 Water, Distilled............... ... .... e 20
Mixtures, Freezing........... .12 Mechanical. By Geo. Ru‘lmwml M. E.9, 106 Filtering.............ooen Ceerecieiiees 394
Model, The Thermodynamic........ ....... 21 Resolutions.......ovvveiiiiiiiinns ceeneanns 185 Purification, The Problem of.. ceeen 322
Motive Power, Anhydrous Ammonia Gas Rink, Skating .. .. 27,407 Refrigerauon: Cold.....oovvviiiiinnnnen, 386
as a. ByT. Waln-Morgan Draper. 250 Russian Live Stock ............. coevunnn. . 39 Supply, Artesian ... T ARARLLLLLL 392
Muddle Philosopher, A ... ...coooeeeennns 25 Wellof Ice, A oceuiiiiiiiiiiiiiiiannninn, .12
S . Work Diagram and the Heat Diagram,
N The. By Geo. Richmond, M. E......... 317
Natural Ice House, A.... c.oovviniieeeres onn 34 Salmon, Alaska.. .......oooiiiiiiiiiiiiina.. World's Fair, Applesatthe.. ............... 18
Notes..... ........35, 110, 189, 261, 334, 405 Saving, Fuel. By Prof. Fran: Schwack- Awards
Next Volume, Our........oovvvvnnreninnnnnnns 407 hoefer ....ooovviiiiiiiiiiiiiii i 248 Exhibit, A
Skating Riok.. 7, 407 0 0T L 257
0] Small Machines........... DN 190 L ]
Olden Times, Refrigerationin........... 100, 181 Some Properties of Ammonia. By Prof. Y
Our Honors..... eeieirrae e, De Volsown Wood............ .cccovnve.nnn 92
Next Volume. ... oovvivvrinreneninananens Songs of the Kicker.............cooviniinnn. 392 Yucatan, Ice Makingin..................... 169
TOPICAL INDEX.
SUBJECTS MENTIONED NOT INDICATED BY TITLES OF ARTICLES.
A A B
. Arctic Regions, Use of Blood In.. Jahresb.ericht ucber die L?islungen der
Absorber, Behavior of Gafn inthe........... 315 Artesian Wells, Method of lmproving' Chemischen Technologie. Von Dr.
Absorption and Compression, Comparison. 174 Atoms of Gag. e F. FUSCHET. .o vervvensieeeneaneeneeeenns »5
Machines, Gases in....... ... Ceireaaeaaan ] & v Kleinere Schriften und Bnefe von Rob-
at the World’s Fair................ B ert Mayer. Von Dr. Jacob J. Wey-
Effect of Bad Gason................. Back Pressure, Regulated by Circnmstauces 320 rauch .ooiiiiiii e 495
Strength of Ammonia in..... Bear Story, A...cooiiiieieiinanniereenaens Lecture Notes on Theoretical Chemis-
Air, Amount Required for Combustion..... 2148 Beaumé Scale for Ammonia Explained.. try. By F. G. Wiechmann............. 25
Circunlation of, To Obtain. ..... ceeeens 13, 15 Beckman, J., Book by... ... e e Manufactarers of the U. S., The........ 193
Cooler, A German Arrangemeint. Beef in England Amencan Dressed.. National Ammonia Co.......cooovvvee.. 32
Coolingof.....oooiiiiiiiiiiiiiniiinen. inRUSBIA. ...ooviiiiiis viiiiiiiiees Original Papers on Dynamo Machiunery
in Cold Storage, Management of. . Quality of, How Affected.... and Allied Subjects. By John Hop-
Refrigeration by Ground ............... Beer Cellars, Cooling of ..........ccvvunnn Kinsom... ... ..cooiiiiiiiiiiiin ciiian 332
To Remove from a Refrigerating Sys- Composition of....... veveievineeernneenns Practical Instructions for Using the
tem. ...t beee 320 HiStory of . ..vevv veeeinnannnenannenns .. 386 Steam Engine Indicator. Crosby
Ammonia and the Iusoluble Gases Production of ln U.Siiiiiiiiieeiiiinnns 385 Steam Gauge and Valve Co...... ..... 395
Character of Aqueous....... .... Refrigeration in the Manufacture of.... 385 Robb’s Annual Vest Pocket Guide ot
Characteristics of Commercial.......... 230 Wort, Cootingof .... ... oovviiinnann 330 Hudson River. By E. H. Robb.. ..... 32
Cycle of Work with........ ceeeen ... 241,243 Belt Power Transmission............. s 32 Specielle Methoden der Analyse. Von
Engines, Early...............eineen 251 Berlin, Germany, Iceat..........c.ooeuunnn.n 103 G. KIUESS..ooovvns ereianeneenneannns 256
Entropy Table for................... .eee 319 Berries, Carrying in Cold Storage........... 19 Spiral Riveted Water Pipe. By Abend-
Gas, Density and Volume............ v 250 Boiler Furnaces, How to Build.......... ... 248 roth & Root Manufacturing Co........ 32
Latent Heatof............coovvvnenes 250 HowtoFire...........coiviiiiiiiinnionns 248 Steam Engine and Boilers. Murray
in Water, to Detect............... P 186 Water in, Characterof............. ..... 402 Tron WOrks ...cooovveiieinanieanianarnns 256
Leaks, How to Find.................... . 186 Boiling Water to Hasten Congelation....... 100 Temperament, Discase and Heal(h By
Liquefying Temperature of Anbydrous 2¢1 Books Reviewed: French Ensor Chadwick.. ........... 32
Machines, Remarkson............... ... 245 As Others See Us. By Penberthy la- Theoretische Chemie. Von Dr. Walter
Necessity of Using Pure......... ....... 314 FECLOr COuvt vr tieiiinen eieiaaneanns 91 Nernst.. . et 256
Percentage in Poor Liquor .............. 186 A Week at the Fair.. .......... ... e 1 Vade Mecum. B) . B. Dixon..... ceel 332
Pipes, Danger of Touching... ..... .... 104 Catalogue, Arctic Machiune Co........... 2 Welches Brille Soll ich Waehlen? By
Plaat for Making Anhydrous .......... . 252 Catalogue, Wainwright Manufacturing Dr. E. Jakobson ...............ocel0 .. 95
Pressure Gauge....... ...oooiiiiienennan 186 Co..... et e s 332 Wright's Australian, Iadia, China,
Pressure Table...... ........ .... .. 251 De Land’s Sy noptu.al Index of Current Japan Trade Directory................. 395
Properties of Saturated Vapor of. By Technical Literature. By Fred. De Blood, ValueinDiet.................counnen. 9
De Volson Wood and Regnaalt........ 2 Land. ..ooon viiiiiiiiiii 3% Blow Valves in Ice Machines...... ........ 320
Specific Heat of Liquid ........... .e.92, 93 Die Thermodynamik in der Chemie. Braundy, First Used as a Drink........ ..... 182
Strength of, in Absorption Machines... 111 VonJ.J,. Van Laer.. .................. 32 Breweries, Refrigerating Machines in ..... 114
Temperature and Pressureof ........... 250 Electrical Transmission of Intelli- Brine Circulation...........ccoiveiiinn o . 98
Vapor, Tensionof...................... .. 251 gence, and Other Advanced Primers in Freezing Tank, Careof...... PP 321
Ammoniacal Salts, Formationof.......... 250 of Electricity. By Edwiun J. Houston. 256 Strengthof Salt .. ..... ................ 31
Apples, Canadian, Loss of, in Cold Storage 19 Gaehrungstechnisches Jahrbuch. Von Tank, Leaksin........ ..cooovvviiiinn 402
Dry Rotof .......oiiiiiit tiiieiiiinnnn, 402 Dr. A. Schrohe.................oooueuee 256 Brooklyn Ice Dealers .................euuvee 3
From New South Wales................. 19 Ice Making and Refrigeration. West- Brussels, Cold Rooms at......... ... ...... . 15
Washington,etc...................... 18 inghouse, Church, Kerr & Co......... 32 Burnham's, Franklin P., Design for Skat-
Good 2. Poor Keepers .................... 18 Ilinstrated Catalogue and Price List, ingRink. ...t k1
Keeping in Cold Storage................. 402 The Deming Co........ Butter, The Trade inJune. ................ KU )
Kept in Cellars Only.......... e 18 Illustrated Catalogue nf Ice Makmg Preservation of........ N 2
Packing, etc., for Cold Storage.......... 19 and Refrigerating Machinery......... 495 to Keep by Melting..................... . 32



vl o~ ICE .. AND .- REFRIGERATION INDEX, 1893,
TOPICAL INDEX.
C E H

PAGE. PAGE. PAGE.
Can, New Formof Ice .............cccuuun... 19 Eastmaun, T. C., Deathof .... ... e, 3% Horses, Legal Responsibility for Loss of... 16
Canadian Board of Healthon Ice.... ...... 260 Efficiency Discussed.................. veeeenl 177 Number of, in Russia.................... 3%
Canned Goods in France..................... n Losses by Friction. ..... et eeeeeeen. . 245 Weight of Russian,..... e, 3%
in Hot Climates ......... [ 176 Eggs, Fluctuation in Prices of............ .17 Hydraulic Analogies to Refrigeration...... |y

Meats in France............ eereeeaennn 2. 397 Trade Prior to Cold Storage Facilities. 17 Hydrocarbons in Ammonia....... ..... .... 314

Vegetables, Keeping of.. e 1706 Electric Currents, Action of Supposed...... 313 Hydrogen in Gases in Absorption Machines 314
Carbonic Acid Machines ..... . ... 176, 245 LightinIce.....oo.oovviuiui. ... .. 338
Cash System in Rockford, Ill Ceeeeeeees 188 Electrolysis, Action of, on Stills.. .. 315 I
Cattle Raising in Russi . 396 Ener Trausferenceof ................. .

Weight ongussia:.z.l ............. .. 3% Eng‘lgz;rs :f Ic: Dedac:hnftes, Quallﬁcalions 3; IcE AND REFRIGERATION ....... 105, 401, 406, 407
Caustic Effects, Producing by Cold Engines, Description of Several Ammonia gdvantages of Manufactured. ......... m
Celsius, Date of His Thermometer.......... 115 . ... . ... .....252, 253 oxé:):n::tzdz’l:e an .

Champlain, Ice from Lake................... 260 Early Ammouia ........................ 280 TR e T

Chapman Valve Manufacturing Co. at Mode of Construction and Operalion . 253 Cans, Filliog......... T e
World'sFair...... ...... .............. 30 England, Ice Makingin......... . ..... Cave in Montana ........

Charles, M., Freezing Mixture Machine by, Entropy, Meaning of the Term............. N7 Construction of Coutracts to l-‘urmsh <184
at Paris, 186T...... ....c.coooovs. . .2 Table for Ammonia .. ....... .......... 319 Criticlsing Manufactured....... ....... -1

Charleston, S, C,, Ice Trade at...... .... 109, 333 Evanston, I11,, Impure Ice at... ... 103 g?:;:::::o:f st::dPa:ri.t‘y“c;i : ;:

Charter, Geo. D., Deathof................... 108 Evaporation an t ing............ N :

Cheapening Refrigerating Machines—How Expep:ts, Remarix)anet::ﬁ(.d"fﬁ ........ 1‘; Drawing {rom Molds -3
Doneand Results............ ...... 177, 178 Explosions in Boiler Fire Box ...... 31 Fields, Rights of Purchasers to... nz

Chemical Action and Low Temperatures... 9 for Storage, Freezin‘g' Can for... .

Pollution of Manufactured Ice..... ver.. 301 F Fountains at World's Fair ............

Products, Refrigeration for. . .......... 403 House Construction, Hints on... ......

Reaction at Low Temperatures. ....... 316 Failure of John Cudahy................... JI91 e e 323, 324, 387, 388, 389
Chicago Packing and Provision Co. ... .... 3% Fermenting Cellars and Refrigerating Ma- on the Delaware...................... K]
Chloride of Calcium in Cold Storages ...... 331 chines.......... Ceer eieieiiine.. e ..o 114 How Manufactured.......... ............ 391

Recovering after Use. ............ 331 Filtering, Fallacies concerning. ......... .. 390 in the Punch..........
Cincinnati Ice Companies, Consolidation of 33 Speed in, Effectof........................ 3% Keeping over Night
TEAde ifeerennsnn o a3 Filters, Merits of and Objection to Sand. .. 322 Qualities of...... e rereeetreeeneieas
Clemens, E. V., Death of.................... 244 Financial Crisis, Effect on Trade....... 262, 408 Lens, Burning by ........ ...... e 102
Clinkers, Cause of ............................ 29 Firing Boilers, Waste in.... ............ o Machiae, Breach of Coatract to Fur-
Coal Dust, How to Fire with........ ........ 249 Difficulties in . - ... 248 BIBHL L 325, 393
ValueasFuel......................... 249 Fish, a Sandusky Plant for Freezlng ------- k1) Guarantees in Contract to Furnish.. 393

OFigin of ....oovneeeines o 250 Effectof Coldon......................... 15 Calculating Capacity of........ erenens 259
Coals, Relative Evaporative Valueof....... 243 How Handled to and from the Freezer.. 327 Mechanical Management of......... 320
Cochiran, James E., Death of. ........ ....... 35 in Cold Storage in Lisbon Making in Ceylon................evunne. LI
Cold Air Machines, Performances of ....... 173 Fort Worth, Tex., Ice Trade in Manufacture of, by Freezing Mixtures. 12

for Producing Caustic Effects........... 185 Frazer River, Salmon Run in .. Material for l.’acking seeeeeeeen 11,186, 331

Storage Business Overdone.............. 18 Freezing, Effect of, on Water... Mission Charity . .................... 16, 105

Effect on the Egg Trade. ... 17 How Carried on in Nature. .. Quality of, from Rivers and Ponds..114, 391
Experience of a Man Locked in. ... 257 Manufactured Ice . of Manufactured..................... 391

for June Butter............. ......... 304 Mixtures, Composition of Several ...... 12 Purity of Manufactured.......... -
Mixing of Goods in. .. 331 Machine for Using. ....... e e 12 Railway in Midway Plaisance .. - n
Moisture in. .. . a3 Point on Thermometers, How Fixed.... 115 Regulations, Muaicipal.......... - 103
Houses, Plan for Coolmg- .. 13 Sand in Shafts ... ... Sales, Cash System of ... : "",’
Typesof... ................ 13, 15 Time Required for Ice. Salubrity of Natural . -
QuestionsS................oineel .. 331 Frick Co. at World's Fair.. - Strengthof ............. W
Relation of, to Game and Fish 104 Friction, Losses Due to ...................... Therapeutic Action of . - 183
Tewmperatures ........ .3 Frost on Coils as an Air Purifier............ 114 Trade, Closeof . ... ... --260, 334

Color of Dressed Beef, Loss of ... .3 Getting Ridof ................. . 15, 98 Opening of............ --33,109
Combustion, Air Required for Good. 248 Fuels, Losses of Heat from.............. ... 248 Treatment after Drawing .. .- 321

Losses by Imperfect........... .. 249 Time Required for Freemng.. - 187
Commercial Efficiency, to What Due.. .y g G to Get Pure....... ttee -3
Commission Dealers in Butter.......... .... 394 . Use of, in London ..... - 24
Compressing the Agent, Waysof ........... 21 Gaeckley, Eugene C., Sketch of............. 170 Usefl by th‘e Ancients ... . 100
Compression Machines, Efficiency of....... 175 Gas, Moleculesof ..............c.coen. ..., 9% Variation in Colorof..................... 27

L e 174 Gases in Absorption Machmes. Action of Iced Drinks, Originof....... ..... ....181, 183

of Ammonia—Diagram.... ............. 2T rereeereerre ceeeeiieniieeea, 313, 314 Ices and Iced Foods, First Used............. 182
Compressor, How to Tell When Working.. 320 Compositionof......... ... .. 313 Indianapolis, Packing Operations in....... 397

Managementof.......... i 21 Gauges, Remarks on Ammonia Pressure. .. 136 Indicator Diagrams of Heat.... ..... ..... 317

Speed for Running............... ... m Geneva, Cold Storageat..................... 13 Useof........ooviiiie o civiiiiinenn. 402
Conklin, Edward E., Death of........ e 38 Gibbs, J. Willard, Researches of, in Ther- What They should Show ceree el L 281
Consolidations of Ice Companies........ 33, 170 fnod_vnamit.s AP SR 2 Insoluble Gases in Absorption Machlnes. - 313
Contracts to Furnish Ice, Construction of.. 184 Glacitre, First Appearance of the Word.... 101 Insulation of Cold Storage Walls...... .... 13
Cooling Ammonia, Diagram of ............ 242 Glauber Salts, Use of, in Cooling Mixtures. 12 Insulators for Ice Houses.................... 87

Water by Evaporation......... ..... 101, 398 Government Ice ?ontract ........... e 34, 109 Value of Different......... ......... .... 107

in Refrigeration.......... .. ........ 320 Grand Rapids, Mich., Ice Trade in ... .. 333 Iron, Chemical Compositionof .............. 315

Wine in Early Times .................... 181 Grains Used in Brewing. ......... . - 386
Corrosive Gases in Ice Machines ..... ..... 313 Gtapes,. Profitin Carrying .. - 18 J
Crefeld, Germany, Abattoir at .......... .. 95 qrates in Fnrnaces. Remow:““l .. 249 Jamaica, Ice Factoryin...................... 2
Crescent City Ice Manufacturing Co.’s Well 392 Groceries in Fra:1ce, American.. .- 37

Stock Yard and Slaughter House Ground Air for Cooling ...... ............... 259 K
Co., New Orleans................... 263 H Kansas City, Impure Iceat.. .............. 1N
Crosby Steam Gauge Co. at World's Fair... 30 Packing Industry at.... .....36, 113, 399
Cudahy Bros. Co., Packing House of.. . ... 398 Harrisburg, Pa , Ice Trade at.... .. .... .. 405 Kinnear, Wm,, Article by ........... 2
New Packing House of............ 113, 378 Heat, How Consumed . ....... .37 Krupp’s Exhibit, Ice Foumains in 29

D Iudicator, Valueof.......... 241 L

from Fuels, Cause of Losses et . 248

Deane Steam Pump Co. at World's Fair ... 30 Losses of, to Other Bodies............... 249 Leaks in Stuffing Boxes, How to Manage .. 320
De La Vergune Refrigerating Machine Co. Lost in Soot and Smoke Overestimated. 249 in Freezing Tanks................... 259, 402
at World’s Fair......... e eteteeeeaiena, 29 Heating of Rooms, Costof .................. 258 Tests for Finding Ammonia ............ 180
Detroit, Ice Trade at...... . 109 Henderson, Thoens & Gerdes, Ice Machine Leland, How He Seasoned Meats........... 97
Diet, the Best to Prolong Life.. .26 at World's Fair......................... 29 Lemonade Introduced by the Italians 182
Diphtheria and Use of Ice.......... 103 Henry I11, of France, Use of Snow in the Lewiston, Mont., Ice,Caveat............ ceee 34
Distillation of Water for Pure Ice. -] Timeof ..... e e, ceee. 102 License Fees from Ice Dealers.............. 15
Distilled Water, Testing Hercules Iron Works Cold Storage at Life, Desirability of 26
Value of, as an Article of Diet..... p1d World’'s Fair.. .................ou.u.. 89 How to Have Long 26
Dounkin, W. F., Method of Preparing Am- Skating Rink.. . ..... ........ 89 Lincoln, Neb., Ice Trade at.................. 404
monia.....oooiiiiii i e 250 Hogs, Number of, in Russia............ .. . 3% Linde's Paper, Resolution in Reference to.. 185
Drinks, Iced, Useof...................... 182, 183 Weight of Russian.......... ............ 3% Reviewed .......... ...l 178

Dysentery, Enemas of Cold Water for...... 185

Hoof luspection of Meat........... ........ 33§

Liquefying Ammonia, Diagram ........... . 243



INDEX, 1893.

L
PAGE
Liquid, Action of, Insufficient........ veriaen 320
Liquor, Percentage of Ammonia in Poor.-. 186
Liquors, Originof..... P N 182
Lisbon, Cold Storage for Fish at.. veene 15
London, Ice Factories in............ccoeeenen 264
Low Temperaturea and Chemical Action .99, 403
Reactiott ..........oovneeee .. 316
How to Obtain Extremely.......... .99

M
Maine, Ice Tradein.............. 188, 189, 334, 405

Machines, Operation of Absorption and

Compression, Compared............. 10, 11
Size of for Meat Cooler.................. 402

Manufactured Ice, Examination by Massa-
chusetts State Board of Health........ 104
Packing.....ooooviiviianiiiiiiiiiien, 111
Maryland Board of Health on Baltimore
Ice... .....
Massachusens. Examination of Artificial
Icein....... N 104
Maxwell, J. Clerk, “Theory o! Heat,” by... 21
Mays, Dr. Thos. J., on Medicinal Use of Ice. 183
Meat, British Royal Commission on Mark-

INZ.iiies coneiieniiiennnnee PP 263, 398
Coolers, Princ:plea of Construction..... 9%
Dietetic Value of Raw.......... ........ 30
French Official Commission Report on

Keeping Dressed ............ P 99
Improving the Quality of 3N
Inspection on Hoof....... .......... .. 338
Inspectors, Reductionof........ ....... . 36
Keeping in Cold Rooms.... ........... .. 98
Machines for Cooling ........ooveiinaien 402
Nutritive Value of Frozen.. ............ 330
New Source of Supply of, for England.. 171
Tradein Far East............cceoenenenns 39

Meidinger, Prof., on Freezing Mlxtures 12
Merida, Yucatan, Sketchof................. 169
Ice Factory at .......
Mexico, Cooling Water in.
Middle Ages, Cooling Liquors in the........ 101
Men and June Butter........ Cees .
Midway Plaisance..........

Moisture in Cold Storage... ..........
Molecules of Air, Average Speed of.........
Morales, Senior Don Miguel, Sketch of ...... 170

Luis, Sketchof ..........ooveviiine . 170
Miaeral Wool as an Insulator.... ' ..
Minneapolis, A Complaint from.. .......... 100
Motors, Early Ammonia............c.coovnn 251
Mullan, Idaho, Story of........oceiieniinnn 38

N
Nashville, Tenn., New Packing House at 113
Natural Ice for Cooling Beer Cellars........ 114
New England's Ice Trade with the South.. 188
Orleans Abattolrs...........oooveieenenns 263
Nessler Reagent, Preparationof... ........ 186
(o)
Oil Tank, Opening an...... [N veee 320
01d Age, Characteristicsof.................. 26
Ossification of Body, Cause and Remedy.26, 27
Oxygenation of Running Water......... 331. 390
Oxide of Iron, Causes of Magnetic ......... 314
P
Packing House Cooling Rooms, Principles
of Their Construction....... civeeneae. 98
Ice, Material for ..........ooeeviinnnes ... 186

Paris, France, Impure Ice Regulations at.. 103
Patents Noticed:
Automatic Pressure Regulator for Re-
frigerating Machines............... . 330
Self-Arrester Ice Can Filler.... .... 193
Apparatus for Aerating Distilled Water 265

Distilling Water...........ooovnne k1
Brine Tank for Artificial Ice Manufact-
ME@.. . eerteee cevnvannnns vons e
Combined lce Tongs and Scale..........
Congealer for Ice Making Machiuges..
Filter....... Geere wree ausssecsssesseenes
IceCutter......oovvvveennns O a3
Machine ..
Pillow........
Runway..
Splitter......co ooieiiiiiiiiiiiieias
Supporting Rack for Refrigerators. 118
Milk Cooler.... ..ooviivinarniincaannns 3R, 409
Pressure Filter.......... Ceienes PO § .}

ICE AN AND o REFRIGERATION

TOPICAL INDEX.

P
PAGE.
Patents Noticed:

Process of Purifying Ammonia ........ 337

Refrigerating and Ice Making Machin-
ery.....ooens eetiena.eteatstesasnasanens 266
APParatuS.......ceeieviee tetniinnns 336
Refrigerator ......37, 37, 192, 265, 265, 337, 337
Apparatus.. .37, 38
Cars......... 102. l')J 265 2066
Ventilator for Refrigerators ......... v 192

Water Cooler.....

Wine Cooler...
Penberthy Injector Co. at World's Fair.30, 406
People’s Slaughter House and Abattoir at

New Orleans..........occoveureeees veees 263

Perkins' Ether Machine...
Pettenkofer’s Studies of Air...
Physical Decay, Cause of Man's.
Pictet, Low Temperatures Obtained by.....
Pipe Line Refrigeration ................. 107, 111
Pneumonia, Use of Ice in Cases of........
Poetsch's Method for Sinking Shafts..
Poisons in Running Waters. ...............
Polluted Waters, Treatment of.
Pollution of Water Supplies. ...........

Pondage and Soil, Rights to ................
Pond Ice, Variation in Colorof.......... e 21
Porter, Geo. D, Deathof ................... . 108
Power to Succeed Steam....... v 250
Pressure, Lossesof........... S 245
Profits as a Measure of Damages .......... 325
Providence, R. 1., Ice Trade in......... .... 333

R

Rankin, Thos. L., Ice Railwayof........... 172
Shating Rink Patent by............. 407
Small Machineby.......... P, 190

Refrigerated Meat, Marking, in England..
........................... crenenese00203,398
Quality and Color ot.. ............... 3N

Refrigeration, Importance of, in Beer
Brewing......coioiiiiiiiiiianiianeiiene 385

Machinery, Classification of.. .9
Early Appl'cations of... . 385

in Foreign Countries.. . 401
in U. S, value of .. 107
Object of ....viiiiiiiiiiinennneninanes 9
Variety in Form, Unity ol Purpose. 9
Machines, Efficiency..................... 173
Startingup . ........ . 320
Value of, to Breweries.. . 114
for Chemical Products. .. . 403
from the Soil.... ........ .. 2589
Limitsof... ....... ....ooove .. 403
Refrigerator Car, a New, for Fruit . 3
in Russia... ..oooveeeeiiiiiinnes cone kY44

for Cold Storage House, Plan of..13, 15, %6
Reliance Gauge Co. at World’s Fair.. ...30, 406
Rice Beer...... Ceeeeee tes teesseacanssesnrennes 386
Rotary Compressor, a New
Rudorff, M., Experiments with Salt Solu-

tions. J PP ¥
Russian Beef etc.. Valne ol ....... Creeneeees n
Meat and Cattle Trade... ......... 396, 397
S

Salammoniac, Use of, in Cooling Mixtures. 12
Sales, How to Manage Wagon .............. 109
Saint Louis, Ice Regulations at.......... ... 103
Salmon in Frazer River .... . .............. 264
Packof AlaBka ... ....coveeeernanninnnn 20

Salt and Ice Mixtures, Cooling Power of... 12
Pork, Shipments of Russian ..... ...... 3%

Saltpeter in Cooling Solutions .............. 181
Salt Solutions Used by Ancients............ 181
Sand Filters, Value of ......... ............. 322
San Francisco, Cal., Ice Trade at........ .. 404

Costof Fuelat.. ........co.vennn cene. 404
Salometer, A Substitate for .

Scurvy. Remedies for.................co0 oon
Sewer Pipe as Refrigerators.... ........... 289
Shafts, Sinking through Qulcksand b)

Freezing ......cooovvuives reeieiaienes 179
Sheep, Number of Russia...... PO PPN 3%
Weight of Russian..

Sioux City,Ice at..........ccoeeeiainnn.
Packing Houses at............. ...... 3
Skating Rink at World's Fair, Design for.. 27
in California............oooeviienane i
Patent for, by T. L. Rankin......... 407
Planfor.................. ceevenene veee 89
Smith's, Sr., Jas. A,, Ice Can........... vera. 190
Small Ice Machines, Demand for........... . 190

vii

S

Snow, How Preserved in Summer.
How Used by the Ancients.....
Preserving for Cooling Liquors, Hlstory

of the Practice....... .

Soil, Refrigeration from the. vee e
Soot, Losses of Heat in, Overesmn:ued ..... 249
South, Summer Ice Trade in the............ 188
Springfield, Ill, Tradeat................. .. 404

Ohio, Ice Tradeat.......... .......ooee 405
Standard Paint Co. at World's Fair......... 30
Steam, Temperature at 150 1bs. Pressure... 2£0
Still and Electrolysis.. ............. AN ]
Stoll, A. J., Fish Commission Dealer........ 327
Standard Oil Co, in the Far East............ 3%

Strawberries from Oregon Unrefrigerated. 19
Method of Refrigerating and Shipment. 19
Sulphurous Acid Machines, Remarks on... 245

Sunday Ice Deliveries..........c..ooovviiunn 33

T.aw Decision............ et e 3

on the Continent . ........... ........ .. 3

Sunstroke, Cureof... ... c.ou ciiiiees el 172

T

Table of Ammonia Pressures..... .... 28

Tanks, Leaks in Freezing.. ................ 259

Tellier, Remarks on Freezing Fish......... 15

Temperatures for Fruits ... ................ 31
Tests of Refrigerating Machinery, Linde's

and Denton's Methods Discussed ..... 178

at World’s Fair..... Cen e eeens 115

Data Needed for....... .......... 178

Resolutions about .......... . .. 185

Remarkson........ .c....cev ... 246

Value of Official.................. 106

What They Show................. 175

Thermodynamic Properties of a Substance 21

Thermodynamics, Lawsof ......... ..... 94, 251

Thermometers, Construction of the Early.. 115

Origin of Present Form............... 115

Toselli’s Glacitre Italienne Roulante. ..... 12

Tunis,Cold Storageat...................
Twinning, Improvements by
Tyndall, Use of Ice Lens by.

U
Unglazed Vessels for Cooling Liquids...... 101
v
Vacuum, to Create a, in Ice Machine....... 320
Valve Resistance, Significance of .. .. 245
Van Helmontand the Thermometer.. S )
Vaporization of Ammonia—Diagram....... 242

Vegetables in Cold Storage, Results........ 20

w
Waco,Ice Tradeat................cneee .o 404
Washiugton City, Consolidation of Ice
Companies at........... vovveiianinnnns 170
Water, American Medical Association on
Potable .........ccoviet viiieiiaeniia., 322
A3 F o e 102
Enemas of Cold, for Dysentery......... 185
for Steam Boilers .............ocovnunn .. 402
for Ice Making, Distilled.............. 20, 321
not Purified by Freezing.... .
Fallacies concerning Potable...... veeees 390
Self-Purificationof...........cooiiinn e kb
Speed in Filtering...

Supplies, Pollution of ................ ... 322
Testing Distilled. ...

Use of Distilled...
Value of Cooling

Well,aVery Cold ..........co0 ciiiiiniiiinnn.

to lucrease the Flow of a.... .
Wheeling, W. Va,, Ice Trade at............. 405
Whitehill, Robert, Deathof ..... ........... 108
Wilmington, N. C., lce Trade at........... 405
Wine, How Cooled iu Ancient Times........ 181
Work, Equivalent of Missing.............. 107
Workmen and Sunday Ice Deliveries....... 3
World's Fair, Architectureof ............... 329
Ice Machine Tests ............... ... 257

Ice Making and Refrigerating Ma-

chines at........... ..oveveiiiinnnns

Refrigeration at the
Y

Yucatan, Discoveryof ...... .. .. ......... 169

Yucatecos, Valorof the................ v eeed 109



ek
vii .. ICE .. AND REFRIGERATION INDEX, 1893.
INDEX TO ILLUSTRATIONS.
PAGE. PAGE PAGE.
Cold Storage House: Packing House Refrigeration........... Patents:
Crefeld, Sections,etc....... ...95,%, 97 ..., ... we 000036, 113, 191, 262, 335, 398 Refrigerating and Ice Making Machin-
Paris, Sections, etc................... 14 Ice Houses, thirteen drawmu‘s ....... 387, 388, 389 ery.. . P
Diagrams: lnmal‘q)oLe;(;sﬂs-zlmé,;“ ’5 3 3 320 ..... 300 3‘)3 - :ef:germlng Apparatus ......... ;);7, ?;. g(;
. 112, X 1 efrigerator....... 27, 37, 192, 2065, 265, 33
k) Al 2l 'y Y Y bl 2] il el *
ﬁ::::ia Engine (seven).. ......252, 253, ;"5;) Patents: Refrigerator Car........ .... 192, 193, 265, 266
Houses (thirteen).... -387, 388, 389 Apparatus !’or Aerating Distilled Water, 266 Ventilator for Refrigerators
. Distilling Water.................. 37 Water Cooler.................. .
Indicator Diagrams (five)........241, 242, 243 . .
. Automatic Pressure Regulator for Re- Wine Cooler..........covoiiiiiviiinniinnnnn
Mechanical Refrigeration (six) ..... .
9, 10.11, 106, 107 frigerating Machines............. ... 192 Portraits:
Thermodnamnc ModelThc (’m(‘)) A Self-Arresting Ice Can Filler... .... 192 Clemeus, E. V... ...
ynantic Model, Lhe (two)...... Brine Tank for Artificial Ice Manufact- Gaeckley, Eugene C
.................................... 22, 23, 24 ure 193 Morales, Senor Don Miguel
Work Diagram and the Heat Diagram et ea i les, gue
Rankin, T. L.......... .......
(V) eireiieiieniiennenanann e 317, 318, 319 Skating Rink, A (two)
Fabrica de Chocolate y Hielo de Luis Mor- ,ﬂ AL
ales, Merida, Yucatan, Exterior. 170 World’s Fair:
! ‘Interior CET T e 170 Cold Storage FFire—Building after the
"""""""""" ! Fallofthe Tower.......................
Headings of Departments: | before the Fire......
Artificial Refrigeration. 13, 95, 181, 317 Pillow... Firemen on the Tower.
Cold Storage........cocoovvviiiiiinninnnn, 17 Runway... . Exhibit of the Deming Co................
Engineering and Architecture...179, 323, 357 Splitter.... ..ottt of the Stillwell-Bierce & Smith-Vaile
Ice and Refrigerating Machinery....173, 245 Supporting Rack for Refrigerators, 118 L0 116
Ice Trade, The........33, 109, 188, 200, 333, 404 Milk Cooler........ eeearacie e 38, 409 Ice Makmg Pavilion of Henderson,
New Ice Factories............187, 262, 32 , 403 Pressure Filter.......... .........oaaL 18 Thoens & Gerdes..... e 29
New Patents.......... 37, 118, 192, 265, 336, 409 Process of Purifying Ammomn Gas..... 337 Railway, Loaded Sleighs............. 172




voL. V. No. 1. A CHICAGO:

[Wpitten for ICE AND REFRIGERATION.]

MECHANICAL REFRIGERATION.*

$2.00 PER ANNUM.

N . . .
penditure of heat; that is, to make the proportion of %
to A, or the fraction -;'1, as great as possible. In the

THE VARIETIES OF REFRIGERATING MACHINES—ALL HAVE THE\‘ perfect machine, of whatever type, as will be shown

SAME EFFICIENCY WHEN PERFECT—THEE COMPRESSION
AND ABSORPTION MACHINES.

BY GEo. RicaMoND, M. E.

EFRIGERATING machinery has asingular variety
R in outward appearance, mode of action, and in the
substances employed as agents, but as the object in each
and every one is the same, namely, to remove heat, we
are prepared to find that one common principle under-
lies them all.

An observer cannot fail to notice one characteristic
common to all such machinery; and if the apparatus
were entirely covered from view, it is certain that he
would find high temperature heat, or the means of pro-
ducing it, going in at one end,and low temperature heat,
or substances cooled below the surrounding tempera-
ture, coming out at the other. Whatever may be the
claims as to the advantage of this or that style, and how-
ever mysterious its operation may appear, we could cer-
tainly predict that a certain amount of coal would have
to be supplied for every ton of ice turned out. More-
over, as we have seen, we can predict further (when we
know the temperatures involved) the least possible
amount of coal which will be needed, and that without
considering the details of the process. This fact is of
some consequence, for ingenious men can readily make
complex combinations, which it would be very difficult
to analyze or examine in detail, the more so as the phys-
ical properties involved may be only very vaguely
known. The claim in any such case must be limited to
the maximum production possible.

Any refrigerating apparatus may be represented by
the simple scheme, Fig. 1, in which 4 is a source
(namely, the boiler or generator) from which a quantity
of high temperature heat, /, is supplied, and B is a re-
frigerator from which a certain quantity of low tempera-
ture heat, 4, is drawn. C encloses a mechanism of some
kind, by the operation of which the double flow of heat
is caused to take place; or, rather, by reason of which
the flow of heat from the refrigerator is brought about as
a consequence of the flow of heat from the generator.

The object of all refrigerating processes is to obtain
the greatest amount of refrigeration with the least ex-

;Co;)y'right by Geo. Richmond, M. E. All rights reserved.
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ereafter, these two quantities of heat are directly pro-
portional to the temperatures at which they are supplied,
and inversely proportional to the ranges through which
they are used. ‘

The general character of the various machines con-
stituting the compensating device C must be well known
to the reader, and he will find descriptive details of
nearly every class in earlier numbers of this journal,
and particularly in a series of articles by Mr. A. J.Rossi,
running through the first and second volumes. They
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may be conveniently classified as follows: 1. Compres-
sion machines. II. Absorption machines. III. Mixed.
IV. Vacuum machines. V. Liquefaction machines.
Compression machines may be again divided into: (a)
Those using permanent gas with open circuit, or closed
circuit (/. e., dense air system of L. Allen). (4) Those
using liquefiable gas, asammonia, sulphuric acid, car-
bonic acid, water.  (¢) With or without expansion cyl-
inder. Air machines must and it would seem that car-
bonic acid ought to have expansion cylinders. ()
Those using wet or cold compression,and those running
with superheated gas. The former is known as the
Linde system, while the latter is in more general use in
America.
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Absorption machines present an endless variety in
details, but the mode of operation in all is very nearly
the same, with exceptions that will be noticed in the
proper place. One characteristic division is that of
intermittent and continuous machines. Another is that
of those using liquid absorbents and those using dry ab-
sorbents.

Mixed machines are those employing partly com-
pression and partly absorption, such as the machine of
Harrison, and, more recently, thatof Mr. Thomas Rose.

Under the name ‘“Vacuum,’’ two machines are known,
one of which is properly a compression machine using
water as an agent instead of ammonia; and the other is
of the absorption type, in which water is used instead of
ammonia, and sulphuric acid in place of water.

The liquefaction apparatus is that employing the solu-
tion of solids more generally known as freezing salts.
They are generally intermittent in action, but have been
designed to run continuously.

In all these machines it is not difficult to trace
the compensation above referred to. It may not be
so obvious in the last class, but it must be remem-
bered that in order to get the salt back again in-
to condition for doing more cooling it must be evapora-
ted by high temperature heat. It will be sufficient for
our purpose to trace the course of the two quantities of
heat in question through an apparatus of the compres-
sion type and one of the absorption type. ’

In the compression machine this is very easy; and
in Fig. 2 the essential features comprising the compen-
sator C, are sketched in, and are seen to consist of an
engine with its condenser and a compressor with its
condenser. The heat // passes into the engine, where
a portion of it, I, is converted into work, and the re-
mainder //— W, passes into the engine condenser (which
in the case of a non-condensing engine is the atmos-
phere). The work IV is transferred to the compressor

A

T VIUT TN Poscer
)
1
'
]
' H
A
|
| e
| H > H-w —H
| STEAM
) CONDENSER
T -;— - C Heh—
1 AMMONIA
. CONDENIER
' - w —1
| b
)
)
|
A A
'
]
L
'
,
T -Il- -------
'
L
Fii. 2.

and the heat 4 from the refrigerator flows through the
compressor, and carries with it the work I#” in the form
of heat into the ammonia condenser, so that the sum of
the discharged or rejected heats is A4, in accordance
with the general scheme, Fig. 1. We see now why the
flow of high temperature heat causes the flow of low
temperature heat, and also, from Fig. 3, the relationship
which must obtain between these two quantities,

In Fig. 3 (a) the larger rectangle represents a quantity
of heat, A, the height being the absolute temperature,
7', at which it is supplied, and the smaller rectangle the
work which can be obtained from it, while ¢ is the fall
of temperature utilized, 1. ¢., the difference in tempera-
ture between the boiler and engine condenser. The
equal width of each rectangle is marked ¢, and we shall
in future indicate the width of any heat area by this
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letter. Since rectangles, having equal widths, are pro-

portional to their heights, we have:
W:H::0:T
/4 o
o yy=p=c
In Fig. 3 (#) in the same manner the quantity of
heat, 4, removed from the refrigerator is represented by
a rectangle whose height is equal to the temperature
(absolute) of the refrigerator from which it is taken,
and ? is the rise in temperature through which it is
lifted, /. ¢., the difference in temperature between the
ammonia condenser and the refrigerator.
As before, we have, inverting the proportion:
h:W::.:T:¢
] T

or WS e = Eacreies e (2)

If we multiply together the equations (1) and (2),

noticing that the /" will cancel, we have:
h T o
WS o X e =
which proves the general statement with which we set
out, so far as the compression machine is concerned.
The work done by high temperature heat is equal to the
work done on the low temperature heat, and each may
be written down as the product of the two sides of the
respective work rectangles, that is:
W = ¢ = 03¢
If the width ¢’ represent a weight of water and ¢ the
distance through which it can fall, then the work done
would be ¢ ¢ foot-pounds. Again, if ¢ represent
another weight of water and ¢ the distance through
which it is lifted the work necessarily expended is ¢ ¢
foot-pounds, and, if we had perfect machinery, these
two quantities must be equal to enable us to lift the
maximum amount of water for the least amount allowed
to flow down.

From these hydraulic analogies, Zeuner has termed
the width of the heat area the ¢¢heat weight.”

When the converter Cis an absorption machine it is
more difficult to trace the course of the two quantities
of heat. Stripped of all details the main features are
represented in IYig. 4. There is the same general con-
dition of high temperature heat supplied and of low
temperature heat flowing to a higher temperature, but
there is no trace of work ohtained or work performed,
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Yet, while it is not recognizable,we know that the trans-
fer of low temperature heat could not take place without
the equivalent transfer of the high temperature heat.
Moreover, in practice we find that the quantity of heat
discharged into the ammonia condenser is approxi-
mately the same as that discharged in the compression
machine, and the heat discharged from the absorber ap-
proximates to that discharged by the engine condenser.

Following the agent as it travels around, the pecul-
iarity of the absorption machine seems to be that it
discharges the heat due from the refrigerator and the
hcat equivalent of the work necessary for the refrigera-
tion in advance of the actual performance of the refrig-
eration. Thus, as figurced above, if /7 is the heat leav-
ing the generator 4+ I¥ of this is discharged in the am-
monia condenser and //—/— l1"goes forward with the am-
monia to the refrigerator.

We may conceive that the ammonia carries with ita
draft drawn by the generator on the refrigerator for the
amount of heat /# to cover what has already been ad-
vanced on its behalf. Accordingly the refrigerator
honors the draft by supplying the quantity of heat 4,
and the ammonia goes forward to the absorber where it
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delivers the heat //—IV. The final result is the same,
all the heat discharged from both the generator and the
refrigerator, viz., /{+4, being the same as in the general
scheme, Fig. 1. This, of course, is merely a mental pic-
ture of what we may suppose to take place in order to
comply with the necessary conditions, and it may be asked
what reason we have for supposing that the same rela-
tion obtains between two quantities of heat in the ab-
sorption machine as obtains in the case of the compress-
ion machine. In other words, is equation 3 necessarily
true for the absorption machine?

This is a most important matter, the more so as its
denial is implied in some explanations of the absorption
machine by authorities entitled to the highest consid-
eration. Suppose that it is not true, and that we have
two machines working with identical temperatures and
ranges, but one on the compression plan and the other
on the absorption, and that they both receive the same
supply of high temperature heat, namely /7, but that
while the compression machine furnishes 2 7. . of re-
frigeration thc absorption machine furnishes a larger
amount, say 24. Let the refrigeration 24 be represented
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by a certain quantity of ice, and let us remove it from
the absorption machine and place it in the refrigerator
of the compression machine (supposed to have lain idle
up to the present), which will now have a stock of ice
representing a capacity for absorbing heat to the amount
of 24.  Now let the compression machine be reversed.
Let the compressor be changed to an engine, and the
engine to a compressor. The ammonia can be boiled
in the ammonia condenser, and will pass through the
ammonia engine; the refrigerator will be a surface con-
denscer for it until all the ice has melted or the quantity
of hcat 24 has been supplied.  \When this happens the
ammonia engine will have furnished work to the steam
compressor equal to 2 ¥, but onc of these is sufficient to
cause the passage of heat //— ¥ backward to the boiler,
and being itself transformed into heat the boiler will re-
ceive in all A units of heat. The position we are now
in is this: We have imparted to the boiler a quantity of
heat, //, and we have quantity of work /I left over.
The heat // can be transferred to the absorption ma-
chine, wherc it will again produce 2/ of refrigeration, so
that as a final result we have the quantity of work 11°
produced at each operation free of cost without the ex-
penditure of any heat at all. Since we cannot admit
this possibility we must believe that the absolute effi-
ciency expressed by equation 3 is the greatcst that any
refrigerating machinery can have, whatever the nature
of its details may be.

On the other hand, the temperature and ranges being
the same, no reason can be assigned why any other type
of machine should not have precisely the same efliciency.
The compression machine was chosen as the standard
simply because it is easily seen how it can be reversed,
for it is evident that reversibility is the true test of our
having found the correct statement of the law governing
the equivalent transfer of the two quantities of heat,
which law must be independent of the mechanism em-
ployed.

[To BE coNTINUED.]

BOSTON paper (think of it) has made the un-
A pardonable funx pas of saying that ¢ the announce-
ment of a formation of an ice trust has undoubtedly
sent a cold chill up the back of many a consumer.”
Take any shape but that. Call it red hot, a boiling
flood, a- anything but a cold chill. What's the use of
having an ice trust if the mere announcement is going
to chill the consumer? The ice man gives it to 'em hot,
don't you know.

HE information comes from Ellensburgh, Wash.,
T that four years ago some citizens built an ice house
on the Nanum and filled it with ice of an excellent
quality. The ice was put up as a reserve, and it has
kept as a reserve, notwithstanding the roof and sides
have been wrecked. There are tons of it still imbedded
in the sawdust, fresh and solid as when taken from the
pond. Nothing seems to be impossible *in this glorious
climate " of Washington!

——The business of C. G. Mayer, 744 Broadway, New
York, builder of ice machines, has been incorporated at
Newark, N. J., as a stock company, to be known as the C. G,
Mayer Ice Machine Co., capital, $50,000, fully paid up. John
Enright, Albert W. Jacobs and George W. Wicdenmayer, of
Newark, and Charles G. Mayer and Julius J. Mayer, of New
York are the incorporators.
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[(Reprint from unidentified EXCHANGE.]
FREEZING MIXTURES.

SUBSTANCES WHICH MAY BE EMPLOYED FOR LOWERING TEMPERA-
TURES—SOME FAIRLY EFFECTIVE FREEZING MIXTURES
—MANUFACTURE OF ICE BY THEM A FAILURE.

HE numerous and varied applications which ice has

found in these times have greatly enhanced the im-
portance of that product, and while large portions of it
have annually been transported from the colder to the
hotter regions of the globe, scientific ingenuity has at-
tacked, energetically and successfully, the problem of
producing cold by artificial means for industrial and
other purposes. In a recent number of Dingler’s
Polytechnisches Journal, Professor Meidinger has an in-
structive paper giving an account of the progress made
in recent years in the art of ice manufacture.

There are three ways indicated by physics in which
temperature may be lowered, and ice formed, viz., so-
lution of solid substances, evaporation of liquids, and
expansion of gases. The following is an abstract of that
portion of Professor Meidinger’s paper relating to pro-
duction of cold by solution:

Heat is absorbed in bringing solids to the liquid
condition; and the cold thus produced may prove suf-
ficient to convert water into ice.

The best known of the numerous freezing mixtures
that have been hitherto described is, of course, one in-
volving ice itself; it consists of three parts of ice and
one part of ordinary salt.

Dissolving concurrently, these two substances give a
temperature of —21° C. (the freezing point of the so-
lution). The melting of only a part of the mixture is
sufficient to produce this temperature throughout the
mass; and with constant admission of heat, and stirring,
the low temperature is maintained until the whole is
dissolved. The freezing apparatus of confectioners is
well known: a tin pot containing cream, a wooden or
metallic vessel inclosing the pot, and the interval filled
with ice and salts, which is frequently stirred, that the
ice may not sink to the bottom. In a Paris machine
for home use the agitation of the freezing mixture is
maintained by rotation of the double cylinder contain-
ing it and the cream vessel round an axis at right angles
to the cylinder’s length. Professor Meidinger has con-
structed a machine based on the observation that a so-
lution of ordinary salt under o° also fuses ice, and, so
long as its concentration is maintained, produces the
same low temperature as the mixture of salt and ice.
He provides a sieve-like vessel, containing salt, to main-
tain the concentration as the ice melts. The lowering
of temperature is uniform throughout the vessel, and
no stirring isrequired. The machine has come largely
into use in perfumery.

On the basis of his own experiments, Professor Meid-
inger has formed a table showing the respective merits
of various freezing mixtures. The table in the next
. column contains the most serviceable.

Salt mixtures give much greater lowering of temper-
ature than simple salts, as they dissolve in much less
water. Thus one part of sal-ammoniac is dissolved in
three parts water, and lowers the temperature about
1g°; saltpeter dissolves in six parts water, and lowers the
temperature about 11°. (Compare the fourth and fifth
on the list.) It will be seen that the salt-ice mixture

proves considerably more energetic and cheap than
any of the others, so far as use of the materials only once
is concerned. The second mixture, too, cannot be re-
stored; nor can the last, easily, on account of the crys-
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tallized Glauber salt. Both are comparatively cheap,
however. The mixturein which, by vaporization of the
solution, the salt is easily renewed in its original con-
dition, nitrate of ammonia and sal ammoniac, is so costly
at the first that it would not do to use it only once. This
was the mixture employed in an apparatus first ex-
hibited by M. Charles at the Paris Exhibition in 1867.
The tin vessel containing the substance to be frozen is
inclosed in a large wooden vessel containing the freezing
mixture, and is furnished with screw wings, which stir
the mixture as the vessel is rotated. Another form is
that of Toselli’s glaciére Italienne roulante. The cream
or other such substance is enclosed in a conical-shaped
vessel suspended in the freezing mixture, and the outer
vessel, enveloped in cloth, isrolled to and fro on the
table. None of these machines have found very extens-
ive use. Large masses have to be operated with to
obtain even small results, and the sum of operations
must generally prove too troublesome in a private house.

As to the question of manufacturing ice on a large
scale by means of solution of salt, Professor Meidinger
comes to the conclusion that by means of 1 kilog. of coal
(for restitution of salt used) not more than 2 kilogs. of
ice can be prepared; not to speak of the machine force
required for transport of the large quantity of liquid.
This is very unfavorable; an ammonia machine will give
four or five times better results. Much improvement is,
in the circumstances, hardly to be looked for. It would
be necessary to find a salt that, in dissolving, gave a
much greater lowering temperature than the mixtures
known, and this cannot be expected, since all the
known salts have been examined in reference to this
point. The real cause of the small productions of such
apparatus lies in the fact that restitution of the salt is
effected only by change of aggregation (vaporization),
and this involves large expenditure of heat. It may be
mentioned that, according to experiments by M.
Rudorff on cold produced by solution of twenty different
salts, the two which gave the greatest lowering of tem-
perature were sulphureted cyanide of ammonium, and
sulphureted cyanide of potassium—i1o05 parts of the
former dissolved in 100 parts water produce a lowering
of temperature of 31.2°; and 130 parts of the latter in
100 parts of water as much as 34.5°.

——The Hygeia Ice Co., New Haven, Conn., has established
a distilled water and ice agency at West Haven.

——The Marion (Ohio) Ice and Cold Storage Co. are hav-
ing a lucrative trade in distilled water, and arc running one
wagon for that trade exclusively.



JULY, 13,

(¥ stten for ICE AND REVRIGERATION.]

: \\\-
CONSERVATION OF MEATS.

PRESERVING FRESH MEATS AS INVESTIGATED ON THE CONTINENT
OF EUROPE —PARISIAN BUTCHERS' COLD STORAGE—INSTAL-
LLATIONS OF COLD STORAGES, SECOND TYPE.

By AvGgusTe J. Rossi,B. S, C. E.

|Continued from May number, page 770.)

NOTHER typical disposition is that of Mr. Velly,
A one of the principal wholesale butchers of Paris.
The circulation of the air is obtained, as in the
Schroeder system, without the use of any mechanical
device, merely by the difference of specific gravity of the
cold and warm air, the refrigerating room being likewise
distinct from and immediately above the meat room; but
the manner in which the air is cooled is characteristic.
It makes of this installation a distinct type, and, for
this reason, though of a comparatively secondary im-
portance as to extent, it will serve as a good illustration
of another example of continental practice.

As in the cold storages of Geneva and Mulhouse, the
freezing of the meats is avoided and the temperature
maintained in the rooms is only of 2° to 4° C. (35°
to 38° F.) The rooms can store thirteen to sixteen tons,
26,500 to 31,000 pounds of meat: their dimensions being
thirty-nine feet long by twenty.one feet wide, by ten
feet and six inches high; this gives, for the total ca-
pacity, 8,600 cubic feet, passages included. Assuming,
agreeing to the rule laid down by the commission in
such cases, an amount of four pounds of meat per cubic
foot of contents, 8,600 cubic feet multiplied by four
pounds would give 34,400 pounds as the capacity in
stored meats of the room; actually there are 27,000 to
31,000 pounds stored; and we are within the margin,
with ample allowance for the facility of the service.

The walls of the meat room are of stone, twenty
inches thick. At a distance of four inches from the stone
wall, a brick wall, four inches thick, has been built, and
the space between the two walls, filled with cork
shavings.

The brick walls, on their inside face in the storage,
have been cemented to a height of about six feet all
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covered, first, with a layer of six inches of cork shav-
ings, then with one of clinkers or cinders, four inches
thick; over this is applied a bed of concrete, made with
clinkers, four inches thick; and the whole has received a
thick coating of asphalt. Ventilator shafts 7" 7, open.
ing on the roof, and provided with registers inside to
regulate their action, permit the introduction of fresh
air or evacuation of the vitiated air, whenever it is con-
sidered advisable.

Immediately above the cool room R’ is the refriger-
ating room K. It extends in the whole length of the
storage, but covers only a part of it in the width, some
ten feet or thereabout. Instead of the troughs and of
the spray of brine resorted to at the Mulhouse and
Geneva markets to cool the air, a system of coil pipes,
very much like the refrigerator or expander of an ice ma-
chine, has been used for the purpose. In this coil cir-
culates the brine, made cold in separate tanks in a
special part of the building devoted to the machinery
by the action of the refrigerating machine.

There are, in fact, two distinct systems of coils (sece
plan, Fig. 3; section 4 5, Fig. 2), at a certain distance
from but communicating with each other, the circulation
of the brine being continuous from one to the other,
their total length is about 2,000 fect. This disposition
facilitates the repairs in case of need, as well as the
cleaning of the surfaces. The circulating brine is cooled
to such a temperature as may be found proper to obtain
the necessary cooling of the amount of air which comes
in contact with the piping. In this case, the temperature
of the brine is - -10° C. (14° F.).

Particular care has been taken to thoroughly insulate
this refrigerating room /. The sides are made of two
wooden partitions, built with tongued and grooved pine
boards, ten inches apart, the space between them hav-
ing been filled with cork shavings, or such other appro-
priate insulating materials: the ceiling has been insulated
in the same manner, and, on the upper boarding, under
the voof proper, a thick layer of cork shavings has been
spread loose all over. The floor which forms the ceiling
of the meat room has been constructed as already de-
scribed. The circulation of the air is induced by the
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difference in the specific gravities, as in the first type.
The air, cooled by its contact with the cold pipes of the
coils, in the interior of which circulates the cold brine
and on the surface of which it deposits as frost the
moisture and the germs with which it may have charged
itself, becomes heavier; it descends through the five
central flues F, constructed in the floor in the meatroom,
circulating freely around the meats placed in proper
compartments or stalls, thereby getting warmed up and
saturated with moisture at the expense of the watery con-
stituents of the meats, and becoming thereby lighter,
ascends by the lateral flues C C C to the refrigerating
room, to be there cooled again
and deprived of moisture before
it returns to the storage rooms.

The velocity of the current is

very frost for the purpose of cooling, while at the same time
getting rid of it. Instead of the brine being used as the
agent of refrigeration in the coils, itis obvious that there
could not be any objections to expanding directly the
volatile liquid in the coil itself, as it is done in cellars of
breweries by certain systems of ice machines, preserving
at the same time the other characteristic features of this
type. We may make here a remark in passing, that the
lower the temperature at which the air will have to be
circulated around the meats,—and in the case of the con-
gelation of the latter it has to be very low and greater
unless some remedy be afforded,—the greater will be
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necessarily very small, thus in-
suring a thorough and gradual
cooling and desiccation of the
tissues—conditions important, it
is stated, to obtain the most satis-
factory results.

The figures 1, 2, 3* show the
general arrangement of the dif-
erent rooms and relieve us from
any lengthy description. We
intend to present only such de-
tails as may be more character-
istic of this system. It isobvious
that, with such a coil, the moist-
ure of the air must be condensed
in the state of frost on the sur-
face of the iron pipes, and that
this frost, increasing in thickness
as the operation proceeds, acts
as anon-conducting substance to
diminish the transmission of
cold from the brine to the air,
thus requiring from the machine
a greater production of cold than
would be necessary to insurea
given result in a given time. In
this particular case, the refrig-
erating machine being ample for
the service and not working con-
stantly, time could be taken to
thaw out the condensed moisture
which is collected in a proper
gutter placed immediately under
the coil,the resulting water being
drawn off by a special pipe. The floor being asphalted
and slanting, any drippings which might chance to fall
on it could also be readily disposed of. But there are
some cases when the machine may be required to work
day and night and continuously for several days. A
special disposition has been adopted in this cold storage
in view of such possible eventualities. By a special
device and the working of two cocks the brine can
be evacuated and the frost thawed out, it is said, in
less than ten minutes of time. The fact remains,
however, that the ice machine has accumulated this frost
on the pipes to no useful purpose; rather, the contrary
We will have to speak further, in describing a third type
of cold storage, of a contrivance intended to utilize this

* These figures and the following are taken from ** Genie Civil.”
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the objection to the condensation of the moisture as frost
on the cold metallic surfaces as taxing unduly the refrig-
erating machine. In the Schroeder system this is
avoided, but the system may present objections of another
kind on which we will not insist at this stage of our ex-
amination. We should not forget to mention that in all
the cold storages we have described, as well as in those
which follow, the refrigerating machines used are all of
the class in which the mechanical exhaustion and com-
pression of the vapors of a volatile liquid is resorted to
as the agent for the production of cold.

A cold storage of the same type has been erected
at Tunis. In certain seasons the temperature of the
air there remains during the day between 40° and 50° C.
(104° and 122° F.), not going below 30° C. (86° F.) dur-
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ing the night!  The cold storage has two storics; one, a
basemept, is reserved for fish room and cellars for wines
The meat room is on the first floor. It can
The steam

and beers.
store 22,000 pounds or eleven tons of meat.
engine has a power of 50-horse power, and the ice and
refrigerating machine a capacity of 14,000 thermal units
per hour. A certain amount of ice is made by the ma-
chine, and finds there a ready sale.  As this cold stor-
age does not present any special feature, we will limit
ourselves to this simple mention, inserting only on this
point: ¢ The temperature in the storage rooms is main-
tained above freezing point.”
THIRD TVPE.

That which distinguishes this class of cold storages,
and makes of it a special type perfectly distinct from
the two others, is: /irst, That the circulation of the
air in the meat rooms is obtained artificially by a me-
chanical device, a blower, instead of being produced
naturally by the difference in the specific gravity of air at
different temperatures. Second, Though the air be cooled,
as in the second type, by contact with metallic sur
faces, the mode of cooling these surfaces is essentially
characteristic; the brine is dispensed with, and recourse
has been had to the direct expansion of the volatile
liquid itself in the coils as the agent for production of
cold. The air cooler corresponds, in fact, to the ‘‘re-
frigerator™ in the system of ice machines in which brine
is used as an intermediary mode of transmission of cold;
in other words, it represents the pipe system of a cellar
in which ammonia is directly expanded, with this differ-
ence, that the cooling operation takes place in a separ-
ate room and not in the meat room itself. 7/ird, Finally,
in all the installations of this type a specialarrangement
of this direct expander, or air cooler, has been adopted,
by means of which the objections resulting from the con-
densation of the moisture as frost on the cold pipes are
obviated. \We will first make a cursory review of a few
cold storages of this kind on the Continent, reserving
for the last the most important of all, which we will
choose as a model of the type, illustrating its principal
dispositions by figures, before proceeding to describe,
. with some details, this system of special air cooler in
which the formation of the frost on the pipes is taken
advantage of to contribute to the cooling of the air, at
the same time getting rid of the frost itself.

At Lishon the cold storage has been cstablished in
an old powder house, the walls being forty-two inches
thick, insuring, of course, all the insulation desired. In
Portugal fish forms the basis of the alimentation of a
certain class of the population, and fishing onc of the na-
tional industries. The introduction of cold storage for
the preservation of this article of consumption has
been a source of wealth for the country. Fish, thus
preserved, have been transported in refrigerating cars to
the markets of Madrid, a transit of twenty-four hours,
without being ‘¢ beheadced,” a practice which was
rendered necessary previous to the use of artificial re-
frigerators on account of their unsightly appearance.

«« Fish suffer less from congelation than meat does, "
as far, at least, as retaining its palatable qualities, says
Mr. Tellier; but it cannot be preserved for such long
periods as meat for two rcasons: First, the eye dries
up and loses its shining appearance after too long an
exposure to cold. Seccond, if frozen, the skin, being
less elastic, gets hard and is detached from the flesh.

AND ... REFRIGERATION .-, 15

But «if the lowering of temperature is limited to 34°
F.,” or thereabout, and the time of preservation reduced
to about three weeks, ¢ both the merchantable quality and
appearance of the fish are retained.” At Lisbon the cold
storage is established on the principles of the third type.
The circulation of air is obtained artificially by means of
a blower, the temperature in the room not being allowed
to reach below 32° F.

At Brussels the cold rooms are constructed below the
market, in the bascment. The storage has a capacity
of 175,000 cubic feet, covering in all a surface of 325
fecet by 115 feet.  Elevators take the mcats and other
stored articles to and from the level of the market
proper. The refrigerating machine makes both ice and
cold air, condensed water being used for the ice. The
air cooler is of the peculiar type we have mentioned and
which we will describe further. As in the second
type, the air is cooled by its contact with cold metallic
surfaces, and, as in the two first types examined, this
cooling is done in a special and distinct room, but with
this difference, that, contrary to what is donc in the two
first cases, this room has no communication whatever
with the meat rooms; it is entirely distinct and may be
even ata certain distance therefrom. This remark applics
also to the Lisbon cold storage. The warm air is con-
tinuously exhausted from the meatroom by means of a
blower which forces it through the cooling apparatus,
discharging it, cold and dry, in the meat rooms, to be
returned again to the cooler, when warmed up, by the
action of the blower. At Brussels, 1,000,000 cubic fcet
of air are thus cooled and passed through the storage
per hour, the temperature of the air being maintained
above that of the freezing point (34° to 36° F.). The
cold rooms are divided into three parts; the first, forming
a sortof ‘“ante-room,” is intended for those products
which do not require a great lowering of temperature,
and which can be kept for a day or two without danger
at a temperature of 44° to 45° F. (+7° to 4+8° C.) as long
as ‘“the air isdry.” In the second are stored the meats
and those other articles which require a temperature of
+2°to +3° C. (35° to 37° F.) to insure their preservation
for a certain time. The third room is intended for salt
meats, a special space being reserved for what is called
there ¢“ German beers,” which arrive in casks at Brussels
in refrigerating cars—all articles which it is advisable to
maintain at the low temperature of 35° to 4o° I, until
they can be dealt to the consumer. The whole storage
is lighted by electricity.

[ro BE CONTINUED.]

HE proposition of the city council of Newark, N.]J.,

to exact a license fee from ice dealers in that city is

not an encouraging one, but the legitimate dealers say

they are willing to pay a license fece if the city will pro-

hibit other people from selling ice. The fees would have

to be fixed as high as $50 or $75 to keep junk dealers

and others, who now sell ice, from competing with reg-

ular ice men. There was opposition in the committee

to a high license on the ground that it would give ice
dealers a monopoly.

——The Central lce Co. is a new firm in the ice trade at
Los Angeles, Cal., who will sell only manufactured ice.

——The Lauer Brewing Co.’s Park brewery, Denver, Colo.,
has just been cquipped with two De La Vergne refrigerating
machiues, cach of thirty tons capacity.
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A LEGAL DECISION.

LIABILITY FOR LOSS OF HORSES HIRED FOR CUTTING ICE—THE
QUESTIONS OF NEGLIGENCE AND VALUE OF SAFETY
FENCES AND APPLIANCES FOR RESCUES.

EVERAL questions of interest have been passed
upon by the Supreme court of Wisconsin, in the
case of Stacyv. Knickerbocker Ice Co., which was brought
to recover the value of horses killed through the ice
company'’s alleged negligence.

The ice company had hired a span of horses to be
used in its business of cutting and removing the ice
formed in Fowler lake. The only express stipulation in
the contract of hiring was that the horses should be
driven by a certain person. In all other respects the
conditions and obligations of the contract were those,
and those only, which the law implies. One of these,
says the Supreme court, is that a person who hires
another’s property is only liable for the consequences
of the want of ordinary care of the property hired,
which in this case was the span of horses. If such
property is injured or lost while in his possessjon, with-
out negligence or fault on his part, the loss falls upon
the owner, and not upon him.

In three particulars it was contended that the ice
company was negligent, which negligence caused or
contributed to the loss of the horses: (1) It failed to
indicate the location of the thin ice by a fence, as re-
quired by statute; (2) it failed to notify the driver of
the horses of the location oi the thin ice; and (3) it
failed to have ropes and appliances at the place of the
accident to be used in getting the horses out of the
water before they drowned. But the testimony showed
that had all these precautions been taken they would
not have saved the horses. (1) They were uncontrol-
lable; were rearing and plunging and getting away from
the place where they became frightened as rapidly as
they could. The fence of the statute (which is a single
fence board nailed on 2X4-inch posts, 314 feet from the
surface upon which the posts stand) would have been
but gossamer before those powerful horses, frantic with
fright, upon whom two strong men could make no im-
pression. Besides, it is very doubtful whether the
statute has any application to this case, inasmuch as
the employes of the ice company were then actually en-
gaged in removing the ice adjoining the place covered
by the thin ice, and it would seem impracticable to
place and keep a fence around the margin of the open-
ing before the work there should cease. (2) Exact
knowledge by the driver of the horses of the location of
the thin ice was not a possible factor in the loss of the
horses, for, had he been fully advised where the thin ice
commenced, he was powerless to prevent the horses
going upon it. He went into the water with them, and
was rescued. Were he suing the owner of the horses
for negligence, there would be a case where the fact
that he had not such knowledge might be material, but
is not material here. (3) We are aware of no rule of
law, continues the court, which required the ice company
to have, at the place and time of the accident, ropes and
appliances suitable for use in hauling the horses out of
the water. Moreover, had such ropes and appliances
been there at the time, the proof is quite conclusive
that they would have been of no avail. The horses fell

into deep water and went under the ice, and were un-
doubtedly dead when the bystanders had succeeded in
rescuing the driver, who came near being drowned. It
is perfectly obvious that the horses would not have been
drowned had they not become frightened and uncon-
trollable. For such fright no blame attaches to the ice
company. Had the driver of the horses been able to
keep the horses under control, he would not have been
required to go upon or dangerously near the thin ice,
for the scraping he was sent to do, and which the horses
were hired to do, was at a point safely distant from the
thin ice, and the distance therefrom would have con-
stantly increased as the work progressed.

Whereupon the case presents no testimony which
would warrant a finding that the ice company was
guilty of any negligence whatever which caused or
contributed to the loss of the horses, and the judgment
of the Circuit court throwing their loss upon the owner
must be affirmed.

MINOR LEGAL NOTES.

——Washington Butcher's Sons, wholesale dealers in pro-
visions and cold storage at Philadelphia, June 6, made an assign-
ment to Geo. W. Lex.

——The Arctic Machine Manufacturing Co., Cleveland, has
recovered a judgment versus Daniel Duty, and others, of Cleve-
land, for $7,599.90, part of purchase price of an ice machine.
Motion for new trial made.

——Noah Music, an employe, stepped into a kettle of boiling
water some time ago at the }'acob old Packing Co.’s plant,
Kansas City, and scalded his right leg. He sued for $2,000
damages, and the jury gave him $1,500.

——The Independent Ice Co., Chas. and Wm. Bannon, of
Richmond, Ind., has gone out of business, owing to the fact that
the company could not ship ice into this city from the lakes and
sell at a profit in competition with the Union Ice Co.

——John Moody, of the Tahoe Ice Co., Reno, Nev., has
secured a judgment versus the Union Ice Co.. of San Francisco,
for $23.123, for damages sustained by the failure of the Union
company to take the ice put up by the Tahoe company according
to a contract entered into between the two companies.

—_}ose h P. Fisher, Hamilton, Ohio, June 7, filed a petition
graying or the appointment of a receiver and for closing up the

usiness of the Standard Ice Tool Co., of that city. The partner-
ship consists of the plaintiffs, Christ and Peter Benninghofen,
A. Y‘ S. Campbell and F. A. Keefer. He says the company is
incorporated with a capital stock of 10,000 shares, on which
$£4,500 worth of stock was issued; that, owing to sickness and
the difficulty of raising money, the business:cannot be success-
fully operated; that ﬁiabilitics, now amounting to $1,300, are
due, and cannot be met by the corporation. e believes that
the assets exceed the liabilities, but at this time of year are un-
salable, and cannot be readily converted into money. A receiver
was appointed.

HE ice distribution charity, which under the direc-
T tion of the New York Herald, was so conspicuously
useful last year, has been revived, the free distribution to
the sick poor having begun June 1. At the close of last
season’s distribution $1,400.69 remained unused, to
which, up to June 18, something over $1,000 had been
added for the present season’suse. Ice is purchased at
$2. 50 per ton, and distributed to the working poor from
fifteen different stations. The mission originated in an
investigation suggested by incidents occurring under the
eye of one of the newspaper’s staff. One of these, the
first, was the pitiful appeal of a ragged child for one
cent’s worth of ice for her sick mother. Theone cent
was all she could command, and she was refused. The
mother was found ill with fever,requiring an ice pack for
itsalleviation,and unable toretain anything upon her stom-
ach save small fragments of ice. The charity relieved a
great amount of misery, and will no doubt bhecome a per-
manent feature of New York’s benevolences, as it has
been for a number of years in several southern cities.
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A BUSINESS SUGGESTION.

(EGG) FOOD FOR REFLECTION—THE MOVEMENT OF EGGS FROM
FARM 10 MARKET—EFFECT OF COLD STORAGE IN CHANGING
THE COURSE OF TRADE.

By D. B. BEEMER.

EFORE the advent of the more or less perfected
B system of modern cold storage, the egg trade of
the country ran in time-worn commercial channels from
year to year, with monotonous regularity and sameness.
Winter usually brought scarcity of stock and conse-
quent high prices, these last depending on the degree
of severity of cold and the depth and spread of snow
over the country at large.

Prices of eggs under the stimulus of the proper kind
of weather, would sometimes go up to 50 cts. per dozen
in car load lots in the big markets of the country, but
usually prices ranged through the earlier winter months
at 25 to 35 cts. per dozen.  With the advent of Febru-
ary and southern eggs, prices wou)d ease off, usually to
20 to 25 cts., and with March and universally heavy re-
ceipts, prices would fall in New York to 13 and 14 cts.
per dozen, New York virtually ¢ setting the pace’ for
other markets. Through March. April and May, the
heaviest producing months of the year, all the markets
of the country would be overflowing with eggs, and only
the low prices prevailing kept stock closed out through
increased consumption.  But such low prices at the
great trade centers meant very low prices for the farm.
er producers, and they would become careless about
marketing them, preferring rather to utilize them as
cheap provisions for the family table, and by putting
them under the setting hens to raise a crop of chickens.
By June the effects of this would show up in lighter re-
ceipts in the big markets, and prices would advance a
few cents per dozen and be maintained on this higher
level through July and August, say 16 to 18 cts.  \With
the advent of September and cooler weather, prices
would begin to stiffen until by October the range would
be 20 to 25 cts. per dozen, while through November, De.-
cember and January one could gamble on the price, as
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ruinously low, and when prices were high he had but
few to sell. The few cold storage men in the West then
carrying eggs in cold storage were able to buy stock at
8 to 10 cts. per dozen through the spring and summer
months, and to get from 20 to 30 cts. per dozen for them
in the late fall or early winter months. They made big
profits right along, but the farmers quite the contrary.

But all that is changed,and a differentstate of things
prevails now. It has always been the practice in the
commercial world to keep an observant eye out upon
new enterprises and speculations, and when it is dem-
onstrated by any one that there ‘‘is money in it” the
speculative crowd at once ‘‘jumps in,” so to speak,
takes a lively moneyed interest in it, and procceds to
gather as much ¢ cream " off it as possible at the ex-
pense of the man who orginated the business, at the
cost, perhaps, of money as well as brains. Usually
so many embark in the business that ultimately it be-
comes ‘‘overdone,” and the profits which formerly at-
tended its prosecution drop out of sight.

The business of carrying eggs in cold storage has be-
come an example. Artificial cold storage made it pos-
sible for a wide belt of egy producing country to carry
eggs for winter trade which hitherto for lack of ice, or
because of its high price, had been prevented from doing
so. These southern sections thus became competitors
of the more northern sections when it came to unload-
ing stocks in the fall and winter, while the vast aggrega-
tion of stock held in the big refrigerators at the great
trade centers, and in the multitude of smaller ones
scattered over the country at interior points, made--and
makes—eggs almost as plentiful on the market in the
fall and early winter as they are in the spring. As
spring egys are known to be the best for storing, all
cold storage men and speculators in eggs naturally want
to put away such, and they all want them at the same
time. Therefore they compete with each other in buying,
and bid up prices in the country until they are relatively
higher than in the city market. In consequence, ship-
ments to these become light, and commission houses
are practically compelled to compete with country buy-
ers by advancing quotations sufficiently to again draw
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shipments from the country. Then country buyers, in
turn, are obliged to advance prices to keep stock from
being shipped past them, or else take the risk of waiting
for city markets to become overloaded and prices to re-
cede. The result of this state of things is, that instead
of the price of 8 to 10 cts. per dozen which for-
merly prevailed at interior shipping points through-
out the western country, in the spring and summer
months, the price is now maintained at about 124 cts.
per dozen.

This difference in price, of course, adds largely to
the producers’ profits—an immense aggregate sum for
the country at large, at the expense of the speculators,
whose possible profits are reduced correspondingly.
Then, on the other hand, it being a recognized fact
that ¢ cold ” eggs should be marketed as early in the fall
as prices will permit, in order to avoid heavy ¢ loss off,”
there is, in consequence, wide-spread anxiety on the part
of the holders of ¢ cold ” stock to market it early. This
brings them into competition again, the more timid
being satisfied to begin marketing their stock at figures
which promise to net them a few cents per dozen profit.
They ¢ set the pace " for all others, and so much stock
is urged upon the market after October that the bulk of
cold storage stock does not usually go above 16 to
18 cts. per dozen. With the stock stored in
the first place at 11 to 124 cts. per dozen, and their
selling at 16 to 18 cts. for the great bulk of it, with
freight, commission and ¢‘loss off ” to be yet deducted,

it is plain to see that the profit from carrying eggs in /

cold storage nowadays is whittled down to a very smal}’
point indeed.

In ‘short, the business is already overdone, and
growing worse from year to year as more operators em-
bark in it. This fact is becoming apparent to many op-
erators, who are already curtailing their operations in
this line. The great cold storage houses of Chicago
afford the most conspicuous example of this, they having
this spring notified their country customers that they
would no longer make the advances on stock stored
with them that they have been in the habit of doing for
several years past. As these advances wusually repre-
sented the value, or thereabout, of the eggs at the in-
terior points from which they were shipped, the shipper
virtually got cost price for his eggs to begin with, and
then gambled on a possible rise with the cold storage
man’s money. This was a powerful lever to use in
drawing in the eggs necessary to utilize the cold storage
and secure, or realize, cold storage charges; and by the
withdrawal of ¢‘‘advances”—whether occasioned by de-
veloping uncertainties as to resulting profits from which
to reimburse the cold storage men for the amount
advanced on eggs, not only, but for freights and cold
storage charges, and commission as well, or for the
alleged reason given out, to the effect that the banks
had refused to put up any more money on the warehouse
receipts—the effect must be to discourage shipments of
eggs to them and leave the storehouses largely empty.

It is evident that the over-speculation in this line
that has prevailed for several years past will have to
be curtailed and the fall ¢ output”—so to speak—of
eggs relatively diminished, so that the stock in hand
shall be light enough to give holders confidence to hold
for a paying price and not force sales by competition
to unprofitable figures.

\-\‘

But there is but little prospect of this being ac-
complished by the concerted action requisite to bring
about such reform; and we may expect, rather, that for
every operator led by his own experience to make a
change there will be two new operators entering the
field. So we shall probably continue to sce the farmers
getting good stiff prices for their eggs through the spring
months and heavy production, and the consumers being
supplied in cold weather at but a small advance over
summer prices, both at the expense of the speculator
who carries the eggs in cold storage, oftener at a lcss
than with profit—all pro done publico.

The cold storage of grapes is apparently becoming
a parallel case. In earlier times I used to store
grapes here at 2)4 to 3 cts. per pound and
afterward market them at 10 cts. per pound when
the market eventually got bare of them later on. But
New York and Ohio now ship heavily by car loads
all the fall, until near the holidays, and prices
seldom get above 3 to 3! cts. per pound. When
the Council Bluffs, Iowa, grape growers shall have
completed their large cold storage plant, and are in
position to hold their stock at pleasure, andthu
to put it in competition with that from
we may look for further demoralization in pric

[WrMAtem for ICE AND REFRIGERATION.}

i APPLES AT THE WORLD’S FAIR.
JIORE ABOUT THE COLD STORAGE OF WORLD'S FAIR EXHIBITS O
APPLES—SOME FAILURES, WITH APPARENT REASONS THERE-
FOR—VEGETABLES—STRAWBERRY SHIPMENTS.

HE fruit exhibits at the World's Fair, Horticultural

department, have demonstrated that apples can be
satisfactorily carried over from their season well into
the following summer without appreciable loss of quan-
tity or quality. Those exhibits have demonstrated that
apples in good condition may be made a perpetual ar-
ticle of diet from one year’s end to the other; that the
product of the orchards, picked in the fall, may be held
in cold storage and drawn on for daily consumption
through winter, spring and summer, until the next fall’s
crop is ready for the consumer. The exhibits have
demonstrated even more: That while the so-called
¢“good keepers’ may be the most satisfactory apples
for carrying over, nevertheless the life of the less hardy
varieties may similarly be prolonged for many months.
It is by no means certain that the good keepers alone,
such as the ‘“Spy,” ¢ Ben Davis,” etc., are profitable
for storage as opposed to varieties called poor keepers;
for the results show that all kinds alike have kept well,
and that no special varieties exhibit markedly better re-
sults when drawn from storage.

It must be said right here, however,that apples from
the states of Washington, Oregon and Idaho which have
not béen in cold storage at all, to all appearances have
kept quite as well as those which have been in storage.
Idaho’s fruit, and that of other states also, in a measure,
is grown alike on the mountains and in the valleys, with
irrigation and without, at altitudes ranging from 600 to
6,000 feet above sea level. Its appearance, size and
flavor are all excellent, and it is obvious that the ap-
ples are exceptional keepers, showing a length of life
after picking, without special treatment, that no fruit of
the eastern states or of the Mississippi valley can hope

to rival. The writer will not assume to assign a cause
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for this phenomcenon; the fact is there and the reader
may attribute the peculiarity to the climate and its ozone,
or to the quality of the soil, or to what- not,as he pleases.
It requires no argument, howcever, to support the fact
that the apples of eastern states and of Canada do not
keep so perfectly, and that artificial methods must be
resorted to to carry them beyond the few weeks which
1s the ordinary life of an apple after having been picked
from the trec.

So far as the World's Fair exhibits are a criterion,
there is but one way to keep apples in first-class condi-
tion and to havc a fruit that when taken out of storage
in spring or in midsummer will stand up long enough
and well enough to market the fruit in the ordinary
course of retail business. That method was described
in the June Ick aND REFRIGERATION in the article on
“ New York Apples,” page 473.

As will be remembered, the apples shown by the
state of New York, were, when picked, wrapped indi-
vidually with thin paper, and then packed closely in
barrels and kept at a temperature of 33° F. until re-
moved from storage: The New York fruit so treated
came out first-class, and has stood up remarkably well—
a week to ten days in the hottest weather of June, and
as long as thirty days in the milder temperatures of
April and May. The theoretical requirement of venti-
lation is thus set aside in practice, there being no effort
to ventilate the fruit; rather, the opposite.

It so happens,fortunately in one sense, unfortunately
in another, that the Canadian fruit was carried under
different conditions from that from New York, both lots
being stored in Chicago, where they were held in dif-
ferent cold storage houses, and for substantially the
same length of time. The Canadian apples were picked
in October, wrapped in thin paper at the trees and care-
fully packed in tight barrels,as were the New York lots,
and shipped immediately to Chicago. On their arrival
at the cold storage house, however, the superintendent
in charge there of the storage house removed the fruit
from the barrels, and the paper wrappers from the fruit,
and having punctured the barrel with auger holes, etc.,
in order to facilitate ventilation, put back the fruit with-
out wrappers. The temperature of storage called for by
the Canadian commissioner in charge of the fruit was
33° F., but the officer in charge of the fruit at the Horti-
cultural building at the Fair says that point was not
maintained, since on at least one occasion it was com-
fortable for him to work in the cold room among the
apples in his shirt sleeves, which would hardly be the
case at 33° F. The result was, at any rate, that but
little more than one-fourth of the fruit stored in October
came out in May and June fit to be seen and as little fit
for market; in other words, nearly three-fourths of the
consignment was a loss. After the opening, in May, of
the Hercules Iron Works cold storage house on the Fair
grounds, this Canadian fruit was removed to that plant.
It was thoroughly sorted and repacked in perfect barrels,
each layer of apples being separated from that above it
by a sheet of paper. That fruit is generally coming out
better than that opened down town. Not only did the
fruit as kept down in the city house come out of the
storage in very bad condition as a whole, but the apples
that were perfect failed to stand up on the exhibiting
plates,many of them breaking down in a week,and nonc of>
them standing up longer than ten or eleven days; while
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other specially hardy varicties ¢ stood the racket
better than the other varicties to a marked degree.

The apples from llinois and Minnesota orchards
were treated in exactly the same way as those from New
York, stored in the same house-and, indeed, 1n the same
rooms. .\l came out in good shape,have stood up well
fora week to two weeks in the severest weather. ¢ North-
ern Spies ™

three weeks was not unusual for New York lots.

Canada lots the ¢ Spies,” ¢ Russets,’
’

stook up three weeks from storage, and
*« Romanites "’ cven longer.  Minnesota had some apples
on plates under glass in a primitive form of ice box that
had been on exhibition since May 1, and were still in
good condition June 2o0. ’

BERRIES.

I‘'or showing berries, Illinois, Minnesota and New
Jersey have ice boxes—New Jersey a Wickes butcher’s
flat refrigerator; Illinois and Minnesota simply sloping
rows of shelves, behind and under which ice is placed.
No record of temperature is kept, but as the boxes are
not insulated, except very roughly, it is not very low in
any case, with moist air. Berries are notable as poor
keepers under all circumstances, and the record here is
not different.  In this sort of box Illinois has held rasp-
berries only one day- -third from the bushes; strawber-
ries, thirty-six to forty-eight hours, and currants four to
five days, twenty-four to thirty-six hours to be added
for express transportation.

New Jersey ships her strawberries to Chicago in a
refrigerated box. It is a simple contrivance, being a
double walled wood box of !:-inch stuff with building
paper between the two thicknesses of wood.  Its inside
measurements are roughly 18X24X 36 inches, its longest
length being up and down. In the bottom is an iron
box to catch the melt, above which are set two trays of
berries, then another iron box holding about 50 lbs. of
ice. This arrangement keeps the berries (from Newark)
comparatively cool (though more or less wet) until their
arrival by express at the grounds. One lot the writer
saw which were shipped on a Friday, arrived on Monday
noon,with about 10 lbs, of ice left in the box, and the
berries fresh and solid. The berries are sorted and
transferred immediately to the Wickes refrigerator,
where some have stood up as long as four days, while
others have held out only twenty-four to forty-eight
hours.

Oregon showed ¢ Clark's Early " strawberries, from
Hood’s river, that had come through by express (five
days) which were in fair condition cight days from the
vines. This is a remarkable berry—very large, un-
usually red and of high, wild flavor. It s, in fact, only
four years from the meadow. It is shipped quite extens-
ively by express to Denver, where its remarkable lavor
commands the highest price: but at 300 per car for re-
frigerators, with railroad haulage charges extra, its in-
troduction to the markets of the northwest and lake
region is out of the question.

As remarkablc an exhibit, perhaps, as any in the
building was the apple show of New South Wales,
which colony lately picked her fruit. The apples
shown were shipped from Sidney on March 25 by refrig-
erated steamers ra London and New York, reaching
Chicago May 30, having been sixty-six days out. The
fruiton June 20 was in most excellent condition, and only
a few had begun to show signs of specking and decay.

.
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VEGETABLES.

Canada, in the northwest corner of Horticultural
building, makes a fine show of potatoes, carrots, beets,
Swedish turnips, etc., the latter being raised largely for
stock feed. These exhibits were all kept from fall until
late in April in cold storage, and in the main came out
very well. Unfortunately, however, though ordered to
be held at about 33° in storage, there appears to be no
certainty about the conditions which actually prevailed
in cold storage. Some of the produce sent, like the
inangleworts, were a total loss through the alleged neg-
lect of the cold storage house. Generally speaking,
however, cold storage is agreed by those in charge
tohave proved a benefit—to the potatoes especially, which
now look firm and sound, and as good as a midwinter
tuber.

NEW COLD STORAGE PLANTS.
NUMBER of new cold storage houses, of medium
A capacity, largely of the ice type, are going up even
at this late date of the season, which are noted below:

ARIZONA.

Tempe.—The Hough & More ice factory and creamery are
now in operation, making five tons of ice and 150 pounds of
butter daily. Several cold storage rooms are also operated in
connection with the creamery. The ice works are situated on
a plot of land which covers an area of ten acres, which are
being tastefully laid out as a park. There is some talk by the
proprietors of building a natatorium also.

CALIFORNIA.

Fresno.—D. W. Parkhurst and others have started to organ-
ize a cold storage company for storage of fruit, raisins, etc.;
capital to be $40,000.

Paso Robles.—A cold storage house has been built here by a
Baden firm.

ILLINOIS.

Streator.—A cold storage house, 50X 100 feet in size, with

three stories and basement, 1s in course of construction.
MAINE.

Portland.—The authorities are building a cold storage at the
Maine general hospital.

Rockland.—The cold storage plant at Tillson's wharf is being
rapidly pushed to completion.

MINNESOTA.

Red Wing.—Work has begun on the cold storage house for

the state reform school.
NEW YORK.

Lyons.—Geo. W. Knowles will erect a cold storage house,
126X 36 feet, three stories high, with metal roof.

OHIO.

Warren.—A stock company has been organized to take over
the plant of Young & Chryst. The company now have 87&,({00,
the incorporators being Neal Young, C. C. Chryst, O. K. Grim-
mesey and R. A. Cobb.
PENNSYLVANIA.

Meadville.—The L. C. Magaw cold storage house is about
completed.

Philadelphia.—A brick cold storage house is going up on 3721
Old York road, 24X 1325 feet, two stories high.

WISCONSIN.

Superior.—Barber Bros. will build a cold storage house on
Banks street, between Fourth and Fifth streets, to be 25X 30
feet, three stories high. It will cost $15,000.

ALASKA SALTION.

R. M. J. KINNEY, one of the oldest and most ex-
tensive salmon packers at Astoria, Ore., recently
made an important statement regarding the Alaska sal-
mon industry. He said: ¢ I consider that Behringsea
and Cook’s inlet will be the future field for the sal-
mon industry. | think the pack of northwestern Alaska
will reach 4,000,000 cases in less than five years. Half
of the salmon streams, as near as I can learn, are not
even touched. When we have better railroad facilities
to Astoria I expect the cold storage and fresh fish busi-

ness on the lower Columbia and in Alaska will be simply
enormous. Alaska is the coming field for the salmon
industry, and I fully expect that the production will
double inside of five years.” Mr. Kinney shows that the
pack has increased from 36,000 cases in 1883 to over
480,000 cases in 1892. He says that the stores and
gear sent north this year indicate that the Alaska
cannery men are preparing for the largest pack on
record. He calculates that it will reach 800,000 cases
and quotes an estimate by Mr. Morgan, who is well
known in the San Francisco trade. Mr. Morgan esti-
mates the coming Alaska pack at 6go,000 cases, of which
165,000 cases will be packed in southeast Alaska, and
the remainder in northwest Alaska.

[Written for ICE AND REFRIGERATION.|

HYGIENIC ICE.

THE DISTILLATION OF WATER FOR THE MANUFACTURE OF PURE ICE
~—THE CONDITIONS OBTAINING IN THE ICE FACTORY—
IMPROVED RESULTS.

By J. K. KiLBOURN, C. E.

44 YGIENIC or Pure Ice froni Distilled Water," is

an advertising heading so often seen that it leads
to the inquiry, first, as to the method of this distillation,
and, second, as to the purity of the product. '

The usual method of working is to condense the ex-
haust steam from the power engine, and make up the
deficiency by condensing live steam direct from the boil-
ers. To accept this product as pure water, we must as-
sume that the steam is made in a perfectly clean boiler
and from filtered water, and that it is possible to elim-
inate every trace of oil from the exhaust steam.

It is certainly charitable to assume this, but in prac-
tical working these conditions are never found. This
method of distillation may be, and doubtless is, de-
structive of all germs, but it does not give a uniform or
palatable product.

By another method of distillation, not in general use
by ice makers, much better results may be obtained;
this is, to use the steam direct from the boiler and the
exhaust steam from the engine, to make from filtered
water other steam, from which the water for ice making
is obtained. This steam is not contaminated by the
constantly accumulating filth in the boiler, nor has it
been in contact with the oil used in the engine,and con-
sequently, with suitable provision to prevent exposure
to the air, water for ice making can be obtained as
nearly pure as it is possible to make it.

The cost of this last named method of distillation
would, it is believed, compare favorably with the method
in general use. There are makers of suitable apparatus
for this improved method who will guarantee to give
fourteen tons of distilled water with one ton of coal.

The first cost of the apparatus may be something
mote, but the manipulation is much less, and the quality
of the water is superior in every respect to that ob-
tained by the usual methods.

To those who believe that the time is coming, and is
not far distant, when artificial ice will supplant natural
ice in every household, any information relating to its
purity will be of interest, and it is for these persons that
this paper is written.

—W. O. Campbell, receiver of the Stone Lake Ice Co.,

Hamilton, Ohio, has been directed by the court to sell all
property of the company at auction.
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THE THERMODYNAMIC NODEL.

THE RESEAKRCHES OF PROF. J. WILLAKD GIHBBS N THEKMODYNAMICS
—HRESULTS OF STUDIES LITTLE KNOWN HY AMERICANS —
THERMODYNAMIC PRKOPERTIES OF A SUBSTANCE.

casion to refer to the German translation of the ther-
modynamic rescarches by Prof. J. Willard Gibbs, of
Yale College, which mark so important a step in the
progress of this science, and which are so little known
among his countrymen. One of the most interesting
chapters of Mr. Gibbs’ studies relates to an original and
exceedingly valuable method of studying the properties,
and more especially the thermodynamic properties of a
substance by means of a surface and model; and we here-
with reprint from ]. Clerk Maxwell’s work, ¢¢ Theory of
Heat,” some further details of this interesting topic, as
follows:

According to this method, the volume, entropy and
energy of the body in a given state are represented by
the three rectangular co-ordinates of a point in the sur-
face, and this point on the surface is said to correspond
to the given state of the body. We shall suppose the
volume measured toward the east from the meridian
plane corresponding to no volume, the entropy measured
toward the north from a vertical plane perpendicularto the
meridian, whose position is entirely arbitrary, and the
energy, measured downward from the horizontal plane
of no energy the position of which may be considered
as arbitrary, because we cannot measure the whole
energy existing in the body.

The section of this surface by a vertical plane per-
pendicular to the meridian represents the relation be-
tween volume and energy when the entropy is constant,
that is, when no heat enters or leaves the body.

If the pressure is positive, then the body, by ex-
panding, would do work against external resistance, and
its intrinsic energy would diminish. The rate at which
the energy diminishes as the volume increases is repre-
sented by the tangent of the angle which the curve of
section makes with the horizon.

The pressure is therefore represented by the tangent
of the angle of slope of the curve of section. The press-
ure is positive when the curve slopes downward toward
the west. When the slope of the curve is toward the
east the corresponding pressure is negative.

A tension or negative pressure cannot exist in a gas.
It may, however, exist in a liquid, such as mercury.
Thus, if a barometer tube is well filled with clean mer-
cury, and then placed in a vertical position, with its
closed end uppermost the mercury sometimes does not
fall in the tube to the point corresponding to the atmos-
pheric pressure, but remains suspended in the tube, so
as to fill itcompletely.

The pressure in this case is negative in that part of
the mercury which is above the level of the ordinary
barometic column.

In solid bodies, as we know, tensions of consider-
able magnitude may exist.

Hence in our thermodynamic model the pressure
of the substance is indicated by the tangent of the slope
of the curve of constant entropy, and is reckoned pos-
itive when the energy diminishes as the volume in-
creases. '

I.\' a late issue of Ice AND REFrRIGERATION we had oc-
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The section of the surface by a vertical plane par-
allel to the meridian is a curve of constant volume.  In
this curve the temperature is represented by the rate at
which the energy increases as the entropy increases,
that is to say, by the tangent of the slope of the curve.

Since the temperature, reckoned from absolute zero,
is an essentially positive quantity, the curve of constant
volume must be such that the entropy and encergy al-
ways increase together.

To ascertain the pressure and temperature of the
substance in a given state, we may draw a tangent
plane to a corresponding point of the surface. The
normal to this plane through the origin will cut a
horizontal plane at unit of distance above the origin at
a point whose co-ordinates represent the pressure and
temperature, the pressure being represented by the co-
ordinate drawn toward the west, and the temperature
by the co-ordinate drawn toward the north.

The pressure and temperature are thus represented
by the direction of this normal, and if, at any two
points of the surface, the directions of the¢ normal are
parallel, then in the two states of the substance cor-
responding to these two points the pressure and tem-
perature must be the same.

If we wish to trace out on a model of the surface a
series of lines of equal pressure, we have only to place
it in the sunshine and to turn it so that the sun's rays
are parallel to the plane of volume and energy, and
make an angle with the line of volume whose tangent is
proportional to the pressure. Then, if we trace on the
surface the boundary of light and shadow, the pressure
at all points of this line will be the same.

In like manner, if we place the model so that the
sun’s rays are parallel to the plane of entropy and
cnergy, the boundary of light and shadow will be a line
such that the temperature is the same at cvery point,
and proportional to the tangent of the angle which the
sun's rays make with the line of entropy.

In this way we may trace out on the model two series
of lines; lines of equal pressure, which Professor Gibbs
calls Isopiestics; and lines of equal temperature, or
Isothermals.

Besides these we may trace the three systems of
planc sections parallel to the co-ordinate planes, the iso-
metrics, or lines of equal volume, the isentropics or lines
of equal entropy,which we formerly called,after Rankine,
adiabatics, and the isencrgics or lines of equal cnergy.

The network formed by these five systems of lines
will form a complete representation of the relations be-
tween the five quantities, volume, entropy, energy, press-
ure and temperature, for all states of the body.

The body itself need not be homogencous either in
chemical nature or in physical state. All that is nec-
essary is that the whole should be at the same pressure
and the same temperature.

By means of this model Professor Gibbs has solved
several important problems relating to the thermody-
namic relations between two portions of a substance, in
different physical states, but at the same pressure and
temperature.

Let a substance be capable of - existing in two differ-
ent states, say liquid and gaseous, at the same tem-
perature and pressure. \We wish to determine whether
the substance will tend of itself to pass {rom one of
these states to the other,
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Let the substance be placed in a cylinder, under a
piston, and surrounded by a medium at the given tem-
perature and pressure, the extent of this medium being so
great that its pressure and temperature are not sensibly
altered by the changes ot volume ot the working sub-
stance, or by the heat which that body gives out or
takes in.

The two physical states which are to be compared
are represented by two points on the surface of the
model; and since the pressure and temperature are the
same, the tangent planes at these points are either coin-
cident or parallel.

The surface representing the thermodynamic prop-
erties of the surrounding medium must be supposed to
be constructed on a scale proportional to the amount of
this medium; and as we assume that there is a very
great mass of this medium, the scale of the surface will
be so great that we may regard the portion of the surface
with which we have to do as sensibly plane; and since
its pressure and temperature are those of the working
substance in the given state, this plane surface is par-

alle]l to the tangent
plane at the given point

f of the surface of the
- model.

c Let A B C be three

points of the model at

which the tangent

planes are parallel, the energy being reckoned down-
ward.

Let A o’ a bethe tangent plane at A,and let us consider
it as part of the model representing the external me-
dium, this model being so placed that volume, entropy
and energy are reckoned in the opposite directions from
those in the model of the working substance.

Now let us suppose the substance to pass from the
state A to the state B, passing through the series of
states represented by the points on the isothermal line
joining the points of equal temperature A and B.

Then since the working substance and the external
medium are always at the same temperature, the en-
tropy lost by the one is equal to that gained by the
other.

Also the one gains in volume what is lost by the
other.

Hence, during the passage of the working substance
from the state A to the state B, thestate of the external
medium is always represented by a point in the tangent
plane in the same vertical line as the point representing
the state of the working substance.

For the same horizontal motion which represents a
gain of volume or entropy of the one substance repre-
sents an equal loss of volume or entropy in the other.

Hence, when the state of the working substance is
represented by the point B, that of the external medium
will be represented by the point @, where the vertical
linc through B meets the tangent plane through A.

Now the energy is reckoned downward for the work-
ing substance and upward for the external medium.
Hence, drawing A K horizontal, K I3 represents the
gain in energy of the working substance, and K a the
loss of the external medium.

The line B a, or the vertical height of the tangent
plane above the point B, represents the gain of energy
in the whole system, consisting of the working sub-

stance and the external medium, daring the passage
from the state A to the state B. But the energy of
the system can be increased only by doing work on it.

But if the system can of itself pass from one state to
another, the work required to produce the correspond-
ing changes of configuration must be drawn from the
energy of the system, and the energy must therefore
diminish.

The fact, therefore, that in the case before us the
energy increases, shows that the passage from the state
A to the state B in presence of a medium of constant
temperature and pressure, cannot be effected without
the expenditure of work by some external agent.

The working substance, therefore, cannot of itself
pass from the state A to the state B, if B lies éclow the
plane which touches the surface at A.

We have supposed the substance to pass from A to
B by a process during which it is always at the same
temperature as the external medium. In this case the
entropy of the system remains constant.

If, however, the communication of heat between the
substances occurs when they are not at the same tem-
perature, the entropy of the system will increase; and if
in the figure the gain of entropy of the working sub-
stance is represented by the horizontal component of
A B, the loss of entropy of the external medium will be
represented by a smaller quantity, such as the horizontal
component A @'. Hence a’ will be to the left of @, and
therefore higher. The gain of entropy of the system
will therefore be represented by the horizontal part of
aa

Now since temperature is essentially positive, a gain
of entropy at a given volume always implies a gain of
energy. Hence the gain of energy is greater when there
is a gain of entropy than when the entropy remains con-
stant.

There is, therefore, no method by which the change
from A to B can be effected without a gain of energy,
and this implies the expenditure of work by an external
agent.

If, therefore, the tangent plane at A is everywhere
above the thermodynamic surface, the condition of the
working substance represented by the point A is
essentially stable, and the substance cannot of itself pass
into any other state while exposed to the same external
influences of pressure and temperature.

This will be the case if the surface is convexo-convex
upward.

If, on the other hand, the surface, at the point B, is
either concave upward in all directions, or concave in
one direction and convex in another, it will be possible
to draw on the surface a line from the point of contact
lying entirely above the tangent plane, and therefore
representing a series of states through which the sub-
stance can pass of itself.

In this case the point of contact represents a state
of the substance which, if physically possible for an
instant, is essentially unstable, and cannot be per-
manent.

There is a third case, however, in which the surface,
as at the point C, is convexo-convex, so that a line
drawn on the surface from the point of contact must lie
below the tangent plane; but the tangent plane, if pro-
duced far enough, cuts the surface at C, so that the point
A lies above the tangent plane. In this case the sub-
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stance cannot pass through any continuous secries of
states from C to A, because any line drawn on the sur-
face from C to A begins by dipping below the tangent
plane.  But if a quantity, however small, of the sub-
stance in the state A is in physical contact with the rest
of the substance in the state C, minute portions will
pass at once from the state C to the state A without
passing through the intermediate states.

The energy set at liberty by this transformation will
accelerate the subsequent rate of transformation, so that
the process will be of the nature of an explosion.

Instances of such a process occur when a liquid not
in presence of its vapor is heated above its boiling point,
and also when a liquid is cooled below its freezing
point, or when a solution of a salt, or of a gas, becomes
supersaturated.

In the first of these cases the contact of the small-
est quantity of vapor will produce an explosive evapora-
tion: in the second, the contact of ice will produce ex-
plosive freezing; in the third, a crystal of the salt will
produce explosive crystallization; and in the fourth, a
bubble of any gas will produce explosive effcrvescence.

Finally, when the tangent plane touches the surface
at two or more points, and is above the surface every-
where else, portions of the substance in states cor-
responding to the points of contact can exist in presence
of each other, and the substance can pass freely from
one state to another in either direction.

The state of the whole body when part is in one
physical state and part in another is represented by a
point in the straight line joining the center of gravity of
two masses equal respectively to the masses of the sub-
stance in the two states, and placed at the points of the
model corresponding to these states.

Hence, in addition to the surface already considered,
which we may call the primitive surface, and which
represents the properties of the substance when homo-
gencous, all the points of the line joining the two points
of contact of the same tangent planc belong to a
sccondary surface, which represents the properties of
the substance when part is in one state and part in
another.

To trace out this secondary surface we may suppose
the doubly tangent plane to be made to roll upon the
surface, always touching it in two points called the node-
couple.

The two points of contact will thus tracc out two
curves such that a point in the one corresponds to a
point in the other. These two curves are called in
weometry the node-couple curves.

The sccondary surface is gencrated by a hne which
moves so as always to join corresponding points of con-
tact. Itis a developable surface, being the envelope of
the rolling tangent plane.

To construct it, spread a film of grease on a sheet of
glass and cause the sheet of glass to roll without slip-
ping on the model, always touching it in two points at
least.

The grease will be partly transferred from the glass
to the model at the points of contact, and there will be
traces on the model of the node-couple curves, and on
the glass of the corresponding plane curves.

If we now copy on paper the curve traced out on the
glass and cut it out, we may bend the paper so that the
cut edges shall coincide with the two node-couple
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curves, and the paper between these curves will form
the derived surface representing the state of the body
when part is in one physical state and part in another.

There is one position of the tangent plane in which
it touches the primitive surface in three points. . These
points represent the solid, liquid, and gascous states of
the substance when the temperature and the pressure
are such that the threc states can exist together in cqui-
librium.

The plane triangle, of which these points are the
angles, represents all possible mixtures of these three
states. For instance, if there are S grammes in the solid
state, [. grammes in the liquid state, and V grammes
in the state of vapor, this condition of the substance
will be represented by a point in the triangle which is
the center of gravity of masses S, L and V placed at the
corresponding angular points.

From this position of the tangent plane it may roll
on the primitive surface in three directions so as in each
case to touch it at two points. We thus obtain three
sheets of the derived surface, the first connecting the
solid and liquid states, the sccond the liquid and gas-
cous states, and the third the gascous and sohid states.
These three developable surfaces, together with the
plane triangle S L V, constitute what Professor Gibbs
calls the Surface of Dissipated Energy.

Of the three developable surfaces the first and third,
those which connect the solid state with the liquid and
gaseous, have been experimentally investigated only to
a short distance from the triangle S L V; but the sheet
which connects the liquid and gascous states has been
thoroughly explored.

The experiments of Cagniard de la Tour and the
numerical determinations of Andrews show that the
curves traced out by the two points of contact of the
doubly tangent plane unite in a point which represents
what Andrews calls the critical state. At this point the
two points of contact of the rolling tangent planc coal-
esce, and if the plane continucs to roll on the surface it
will touch it at one point only.

If the primitive surface forms a continuous sheet
bencath the surface of dissipated energy, it cannot be at
all points convexo-convex up-

A (o] ward. For let A D be the line

joining two corresponding

points of contact of the doubly tangent plane, and let A

B C D be the section of the primitive surface by a verti-

cal plane through A D, then it is manifest that the curve

A B C D must in some part of its course be concave up-
ward.

Now a point on the primitive surface at which cither
of its principal curvatures is concave upward repre-
sents a state of the body which is essentially unstable.
Part of the primitive surface, therefore, if it is continu-
ous, must represent states of the body essentially un-
stable. 1f, therefore, the primitive surface is continu-
ous, there must be a region representing states essen-
tially unstable, because one or both of the principal
curvatures is concave upward. This region is bounded
by what is called in geometry the spinode curve. Beyond
this curve the surface is convexo-convex, but the tangent
plane still cuts the surface at some more or less distant
point till we come to the curve of the node-couple, at
which the tangent plane touches the surface at two
points. Beyond this the tangent plane lies entirely

D
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above the surface, and the corresponding state of the
body is essentially stable.

The region between the spinode curve and the node-
couple curve represents states of the body which, though
stable when the whole substance is homogeneous, are
liable to sudden change if a portion of the same sub-
stance in another state is present.

Since every vertical section through two correspond-
ing points of contact must cut the spinode curve at the
points of inflexion B and C, the chord A D of the node-
couple curve and the chord B C of the spinode curve
must coincide at the critical point, so that at this point
the spinode curve and the two branches of the node-
couple curve coalesce and have a common tangent. This
point is called in geometry the facnodal point.

Thermodynamic Surface.
T

v

emcsons ---*"
N

T\ |0

S0\ &Y

By

Ly

O Origin.
Axis of volume.

Axis of entropy.
O ¢ Axis of energy.

P, ... P, Isopiestics or lines of equal pressure.

Of these P, represents a negative pressure, or, in
other words, a tension, such as may exist in solids and in
some liquids.

T, ... T, Isothermals, or lines of equal tempera-
ture.

The curves T, and T, have branches in the form of
closed loops.

F GHC. Tothe right of this line the substance is
gaseous and absolutely stable. To the left of F G it
may condense into the solid state, and to the left of G
H C it may condense into the liquid state.

C K L M N. Below this line the substance is liquid

and absolutely stable. To the right of L K C it may
evaporate, to theleft of L M N it may solidify.

Q RS E. To the left of this line the substance is
solid and absolutely stable. To the right of SR Q it
may melt, and above S E may evaporate.

C is the critical point of the liquid and gaseous
states.

Below this point there is no discontinuity of states.

C is called in geometry the tacnodal point.

The curves FG, GHCKL, LMN, QR SandS E
are branches of what is called in geometry the node-
couple curve.

The curves X C X and Y Y are branches of the
spinode curve.

Above this curve the substance is absolutely un-
stable. Between it and the node-couple curve the sub-
stance is stable, but only if homogeneous.

The plane triangle S L G represents that state of
uniform pressure and temperature at which the sub-
stance can be partly solid, partly liquid and partly
gaseous.

The straight lines represent states of uniform press-
ure and temperature in which two different states are in
equilibrium.

S G and E F between solid and gaseous.

G L and K H between liquid and gaseous.

SL,R M and Q N between solid and liquid.

The surface of dissipated energy consists of the
plane triangle S L G and the three developable surfaces
of which the generating lines are those above mentioned.
This surface liesabove the primitive thermodynamic
surface, and touches it along the node-couple curve.

IMPURE ICE QUESTION.

F all places in the world, New Orleans would seem

to be the last where the *<impure ice” craze could

find lodgment; but about a month ago it broke out

there with all the fury of an epidemic, and the theory that

“«‘chemicals were used in the water by some manu-

facturers to reduce the cost” was gravely discussed by

the learned reportorial staff of certain daily papers! A

filter slightly out of order was no doubt at the bottom

of the trouble, while now and then a little rust may have

appeared in the ‘“core.” The excitement has subsided,
and the ‘‘daily bulletins "' have been discontinued.

A REPORTER at Rochester, N. Y., found a mare's nest
there recently, and in the absence of other sensation for
the day worked up a ¢ very good thing,” which reminds
the average newspaper man of Mark Twain’s early
reportorial experiences in Virginia City writing up the
¢“hay market ” (of one lone load). The board of health,
however, seemed to preserve their equilibrium under
the pressure, and allayed any nervousness by assuring
the florid and imaginative scribe that when they found
any impure ice, the ordinance would enable them to
deal with it.

THE city council’s committee at Boston reported,
May 26, that no action was necessary on the order in
regard to an examination of ice and the source of supply
of the same, by the inspector of milk and vinegar, as
the state board of health has recently made two exhaus-
tive examinations of the ice sources and supply. And
the crank, like the villain in the play, is ¢ crushed
again.”
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A MUDDLED PHILOSOPHER.

HE American Dairyman, of New York city, in a
T recent issue, devotes some five columns of space to
an attack on manufactured ice, which, as a specimen of
‘¢ special pleading,” is about as near the climax of
¢“biggod nonsense,” as Mr. Sparkler used to say, as it
is possible for the average mind out of an asylum to
attain to. The befuddled gentleman, in the first instance,
insists that ice as gathered from a running stream, ¢ like
our beautiful Hudson,” is ¢ shown in its most perfect
state ”—¢¢in its purest condition.” In which view he
takes direct issue with all sanitarians, who insist that ice
is not always thus ‘¢ showninits purest condition,” from
the fact that the Hudson is, in certain portions, at least,
contaminated with sewage. The reasoning of the be-
fuddled philosopher as to natural ice is carried out on
the same line indefinitely; and he has the assurance even
to quote Ice AND REFRIGERATION to substantiate his claim
that natural ice is pure always and under all circum-
stances—a quotation made in the true Dogberry style,
in that he ignoresall the incidental remarks made about
the contamination of rivers by sewage. Water that is
pure enough to drink is, of course, pure enough to use
as ice; but, on the contrary, water that is unfit to use as
water is unfit to use as ice—a view, or fact, that our
muddled special pleader is at some pains to suppress.

But it is when he undertakes to prove that manufact-
ured ice, as now made for the trade, is always and nec-
essarily impure, that the gentleman really turns himself
loose. He says:

Repulsive odors seem inseparable from its melting state.
The unmistakable stench of the refrigerator where it is kept is
an ever present invitation to disease. If there were no other
objection to it, this should be an all-sufficient one for an avoid-
ance of its use. In melting it releases the chemicals that caused
its solidity, and these are actively detrimental to health. With
the use of natural ice a more pleasing story is easily told. In its
formation nature’s chemistry employs elements that are essential
to organic life, and these, when reduced to their elementary

state, are harmless.
From all of which it must appear to every intelligent

reader that the gentleman is talking very vigorously
«« through his hat.” He clearly has no idea of how ice is
made. To talk of odors from the melting ice is an
absurdity. Undoubtedly a refrigerator that is not sys-
tematically cleaned will stink, but the question arises,
Is it the melting ice or the contents of the food receptacle
that causes the odors? In gg out of 100 cases it is un-
doubtedly the latter, as every good housewife knows. As
to the idea that the melting of ice ‘‘releases the chemica}
that caused its solidity,” that of course is too ridiculous
for serious consideration.

The special pleas against manufactured ice,however,
rest on three points: (1) Water is taken by one New York
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factory from the river between two sewers. [This un-
doubtedly is a reference to ¢¢ cooling water,” if the fact
be true. But it is strange that he does not recollect
that some of the natural ice, that is, ¢ ice in its purest
condition,” may be frozen sewage.] (2) That pure dis-
tilled water is too expensive for ice making; and (3) that
the air of the factory contaminates this water even after
distillation; and he quotes in the same ex-parfe manner
Dr. Prudden when the latter says:

It is extremely difficult to prepare germ-free water on a large
scale, and almost impossible to keep it so if once prepared,
because every exposure to the air or contact with utensils in
common use brings to it—and often large numbers of—germs
which can live and grow in water. .

The ¢‘cussedness” of the gentleman’s system of
quotation of authorities is amply illustrated right here;
for he has systematically and ‘¢ with malice afore-
thought,” suppressed the vital point, that is, the con-
cluding sentence of the paragraph quoted, to wit: ¢ But
these small numbers of common bacteria are not of the
slightest importance to the salubrity of the water.”
Prudden in fact says:

So far as the salubrity of the natural ice is concerned, we
may rest assured that as regards bacteria, one is just as whole-
some as the other, provided the water is pure. If the water is
impure from sewage or other unwholesome thing, then the
natural ice is never fit for domestic use. If water is impure, the
processes of artificial ice making, if carefully performed, are
capable of furnishing, even from it, a product which is harmless
and wholesome, whether it be absolutely germ-free or not; for
absolute freedom from germs—if these are not disease-producing
germs—is neither necessary nor especially desirable. It isnot
bacteria, but disease-producing bacteria, which make of prac-
tical significance the invisible flora of either water or ice.

New York ice is made from distilled Croton water,
not river water, its reduction to steam killing by that
process every disease-producing germ. If in the sub-
sequent processes it should take up bacterial life, these
are harmless. That is the sum and substance of all
recognized authority.

It is manifestly impossible to wade through five
columns of this ¢“rubbish” of the American Dairyman.
The entire article is the product of an ignorant special
pleader, and sounds as though written ¢¢ for a purpose.”
Its defiance of logic and of authority and its deliberate
falsification of the truth as uttered even by the authori-
ties quoted, by a skillful suppression of the pith of the
quotations, is not simply unfair, but disreputable, for it
is not far removed from downright lying.

Our readers who have sent us from various places this
product of a diseased imagination, should lose no sléep
on its account. Its mis-statements correct themselves;
and can deceive no intelligent reader. The author's
capacity for sleek deception may also be exposed and
his plea annihilated by reference to the Prudden
article itself, from which he (mis)quotes so often, which
will be found in Harper's Magazine for August, 1892.
It may be said in passing, that Prudden comes to a very
different conclusion as to natural and artificial ice; and
that a reference to his article will disclose the fact that
he is, for New York use,a firm friend of manufactured
ice, though by no means an enemy of natural ice that is
frozen on pure streams or ponds. And after presenting
the whole case, in all its aspects, in the most thorough
and complete manner, discussing every conceivable
point and looking at every side of the question, he says:

In this condition of affairs it does not seem clear to the
writer why any New York householder should long hesitate be-

tween the use of artificial ice made from the Croton water and the
abundant chances for evil which lurk in the sewage ice of Hud-
son river. -* * * My readers will, I am sure, deplare with me
the necessity for weaving the shadow of disease into so dainty
a theme as ice and ils manufacture.

DISTILLED WATER.
HE desirability of long life, 7. ¢., life extending far
beyond the Scriptural three-score and ten or four-
score years, is something about which speculative minds
will differ. The young, to whom mere existence is a
pleasure, no doubt will agree that long life would be the
most desirable of earthly gifts; for while most young
people really live as though they were immortal, they
may admit that they are mortal, but should the reality in
fact impress them, they equally dread the ¢‘long time a
man remains dead.” As later years come, with their
cares and burdens and troubles, physical and financial,
the desirability of length of years becomes a matter of
doubt; but even this doubt might disappear before the
presence of perpetual good health, or that of one’s
younger years.

We cannot defy death, says Wm. Kinnear, in a
remarkable article in the June North American Review;
but the possibility of extending the average of human
life beyond a century, or even to two centuries, with
average good health, may be no more a scientific dream
than was the thought fifty years ago of crossing the At-
lantic by steam within a week’s time. The chief char-
acteristics of old age, says our essayist, are deposits of
earthy matter of a gelatinous and fibrous character
in the system-—a gradual ossification, producing imper-
fect circulation of the blood, impaired nutrition, there-
by impairing the recuperative power of the body,
which if always perfect in all stages of life would ren-
der death a matter of accident only. In age the wastes
are greater than the repair, hence there is a gradual de-
cay until the climax is reached and death claims its own.
The problem, then, for solution is how to check these
osseous and cartilaginous enemies of life.

Oxygen and the oxidation resultant by breathing the
air is one potent factor of the decay of life. The chem-
ical changes effected by its presence are, indeed, neces-
sary to human life, but in those processes the oxidation
is, as we maysay, excessive. The accumulations of de-
compositions effected by oxidation are greater than the
eliminations,and these accumulationsincreasing with age
produce the term ¢¢feeling one’sage.” To prolong life,
therefore, it is only necessary to prevent the bodily
functions from becoming clogged, avoiding in eating
those foods which contain salts of calcareous nature,
such as cereals, bread, and such meats as beef and old
mutton. Hence a diet of fruit principally is best for
people advancing in age, as are also fish, poultry and
young mutton and veal. Only moderate eating should
be indulged in, with frequent bathing and abundant ex-
ercise. He concludes by saying:

Excessive action of atmospheric oxygen must be counter-
acted. Ossific matter deposited in the body must be dissolved
as far as practicable. To produce this desired effect distilled
water and diluted phosphoric acid are, perhaps, the most effica-
cious and the least harmless. Their combined chemical action
retards old age.

The powerful solvent properties of distilled water are well
known. As carbonate of lime existsin nearly all drinking water,

the careful distillation climinates this harmful clement. As a
beverage distilled water is rapidly absorbed into the blood; it
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keeps soluble those salts already in the blood, and facilitates
their exeretion, thus preventing their undue deposit. The daily
usc of distilled water is, after middle life, one of the most im-
portant means of preventing secretions and the derangement of
health, As to diluted phosphoric acid, it is one of the most pow-
erful influences known to science for shiclding the human sys-
tem from the inconveniences of old age.  Daily use of it mixed
with distilled water helps to retard the approach of senility. By
its affinity for oxypen the fibrinous and gelatinous deposits pre-
viously alluded to are checked aud their expulsion from the sys-
tem hastened. Waste of the tissues is believed to be prevent-
able also by the use of hypophosphites.

Heunce to sum up, the most rational modes of keeping physi-
cal decay or deterioration at bay, and thus retarding the ap-
proach of uld age, are avoiding all foods rich in the earth salts,
using much fruit, especially juicy, uncooked apples, and by tak-
ing daily two or three tumblerfuls of distilled water with about
ten or fifteen drops of diluted phosphoric acid in each glassful.

Mr. K. is not unmindful that there is some trouble
and inconvenience in all this. As in one of Mark Twain's
* Jumping Frog " storics, his hero replied to the tem-
crance agitator,—¢¢ True, if I stop smoking and drink-
ing and chewing tobacco, I might prolong my miserable
existence a few years, but I wouldn't have any fun!"” so
some objector may say: ‘I would not take all this
minute and daily trouble to live 200 years - -better a short
life and a merry one.” One can only answer, Take your

choice.

THE COLOR OF ICE.

HERE are those who claim that the light color of

pond icc as compared with river ice is owing to air
from the bottom of the pond comingup against the ice
and freezing in,as the ice is formed; and the reason they
give for the clear ice, in rivers, is that the air is carried
down stream by the current, says G. H. M. Barrett, of
Rockport, Me.

If these propositions were correct, ice in ponds
would be the same color every year, but this year, 18g3,
ice cut from ponds up to January 25 was as blue and
clear as any river ice ever cut. The true solution of the
cause of light color of pond ice 1s, difference in tempera-
ture. Ponds in which ice is cut for shipment are near
the coast and subject to the warming influence of the
sea, while rivers at the point where ice is cut are more
inland, making a difference of at least ten degrees in tem-
perature.  The way the color is produced is this: Ice
freezes and then a thaw comes on, opening the ice and
letting in the air; the next cold wave freczes the top of
the ice, confines the air and as the cold increases drives
the imprisoned air down deeper, forming a streak of air
bubbles through the ice parallel with the surface; this
process is repeated again and again until the upper half
of the cake becomes lighter colored.

This color is nothing but air, as any one can sce by
dropping a picce of light colored ice into a dish of water,
as the color will then disappear, showing that there is no
opaque substance in theice.

SKATING RINK.
HE tercules Iron Works has had Architect Frank-
lin P. Burnham, of Chicago, prepare plans and
specifications for the creation of a skating rink in top
(hfth) story of the cold storage plant at the World's
IFair. The space of 50X 130 feet will first be covered with
P. & B. insulating paper, then with sheet lead, upon
which the brince circulating coils will be laid. Over
the pipes will lie enough water to cover the pipes when
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frozen and form the icy surface for skating, while around
this sheet of ice a broad promenade will be built for
visitors. The floor will be lighted by 2,000 incandescent
electric lights.  Elevators will carry visitors and skaters
to the skating floor, where they can enjoy the novelty of
skating on rcal ice on the hottest of days, in a tempera.
ture delightfully refreshing.  Since the North Pole Co.'s
rink, described in this journal some months ago, has
fallen through, the curious who have been disappointed
by that fact will here find compensation in seeing that
practical novelty in full operation on lines contemplated
by the North Pole Co. It will be ready for skating
early in July.

HE ice railway by Messrs. De La Vergne and T. L.
Rankin, in the Midway Plaisance, is now in actual
operation and running full with pleasure seekers. The
novelty affords a delightful sensation in itself, as every
tobogganist may imagine, and is cspecially ‘¢ taking"”
from the fact that the sleds fly down the long slide on
real ice and snow. It is sure to be a grand success dur-
ing the remaining four months of the Fair.

ICY ITEMS.

——Coey & Co., Keokuk, lowa, have resumed summer pack-
ing of hogs.

——The Fremont Brewing Co. will put up a becr cooler at
Hooper, Neb.

——Q. Peterson has succeeded Mr. Sorensen, in the ice
business at Austin, Il

——The Great Falls Ice Co. began shipping from the Pitts-
ton houses about the middle of June.

——The Norwood Ice Co., Northampton, Mass., has becn
purchased by Wm. Grant, of Newton.

——B. Frank Wild has been elected president of the Wink-
ley & Maddox lce Co., Somerville, Mass.

H. F. Reed, of Castleton, has purchasced the Ellis ice
house at Fair Haven, Vt., and is retailing ice at soc. per ewt,

——The Reilly Coal, Wood and Tce Co. has been incorpor.
ated at St. Louis, by James Robert and Frank Reilly; capital,
$3.000.

——The Lebanon (Pa.) Brewing Co. has finished the work of
putting in a refrigerating machine made by Geo. F. Ott, Phila-
delphia.

——The DeArmond Bros., Linwood, Ohio, have goune into
the ice business, to supply Mt. Lookout and Linwood vn alter-
nate days.

Chas. S. Pierce has sold his ice business at Somerset,
Mass., to C. H. Smith, of Dighton, wherc he has been in busi-
ness for some ten years,

—C. D. Morrison, of the Moundsville, W. Va., Mineral
Wool Co,, is at work organizing the Glacier Refrigerator Co., of
that place, with $50,000 capitat
G. Fullman, Williamsport, Pa., has sold his ice and coal
business to John M. Lammade, of Bay City, Mich., and Joha F.
Hedden, of the P. & R. railroad. Mr. Hedden will take charge
on July 1.

——The McNabb Ice Co., Salem, Ohio, arc making twenty
tons of ice daily, and will open agencies in neighboring towns
and villages. The *‘grand opening™ of the works took place on
June 16 and 17, when refreshments were served to their guests,

——Capt. B. de Morainville, superintendent of construction
for Anmnour & Co., Chicago, will erect at Milwaukece a cold stor-
age warchouse, 110X 113X 80 fcet to Second street, near the pres-
ent quarters of Swift Bros.  The building will be three stories
high, built of brick and stone with terra cotta trimmings. The
structure will cost $40,000, and will be completed by August 15,

——A letter from the United States consul in Mexico City
sayvs that the Mexican ﬁ:ovemmenl will Erohably withdraw or
maodify the order recently proclaimed forbidding the importation
of beef, excepting on the hoof. Minister Gray and Consul Crit-
tendon recently held a conference with President Diaz and his
cabinet on the subject, and received assurances that the matter
would be carcfully considered.

——A new ice company, with cﬂ\ital of $7,000, has been or-
ganized at Quoque, L. 1., by Wm. H. Sweesy, Erastus F. Post,
Silas E. Jessup, Joseph P. Howell and Win. H. Camerden. The
directors are Wm. H. Swecesy, Erastus Post, Silas E. {ossup.
Wm. H. Camerden and Henry Gardiner.  President, Silas Jes-
sup;: vice-president, Henry Gardiner: secretary and treasurer,
FErastus F. Post.  The property bought of Wm. H. Sweesy, of
Riverhead, cousists of two ice houses, three acres of land,a cot-
tage and right of pond for cutting ice; consideration, some £4,000.
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TRADE CORRESPONDENCE.

{The publishers of ICE AND REFRIGERATION do not hold themselves
responsible for the opinions expressed by correspondents ou any topic; but
these columuns are at all times open for the discussion of subjects of inter-
est to the trade, and such correspondence is at all times welcomed.
Our readers are cordially invited to contribute to this department
by giving their views on questions propounded, or by suggesting
original topics for trade discussion, or notes on the coudition of trade in
their section of the country. Anonymous letters will receive no attention
whatever.—ED.)

FROM THE WEST INDIES.
MoxTEGO Bay, Jamaica, W. 1., May 22, 1893.

7o the Editor: American machinery of all kinds is fast
superscding English and Scotch makes in this colony, and in the
way of ice machines the old country ‘isn’t in it.” The ice ma-
chines in the island now consist of one s5-ton ‘‘Boyle,” one
10-ton ** Boyle” and one zo-ton * consolidated,” in Kingston;
one 5-ton Weisel & Vilter, in Montego Bay, and one 2-ton
machine in Savanna la Mar, which has been abandoned and will
be replaced by a 5-ton Weisel & Vilter machine this year.

An article on the ice machine *‘ expert,” which appeared in
your paper some time ago, leaves something still to be said, for
this worthy sea layer is the drecad of the salesman and erecting
engineer in foreign countries. He works somewhat in this way:
A set of specifications is sent by an intending purchaser to his
commission merchantin New York to be experted. He hunts up
the ¢ expert,” who in turn hunts up someice machine builder’s
catalogue, or interviews the foreman in some brewery, and then
proceeds to pull thespecifications of some old established build-
er of ice machinery all to pieces in order to build an excuse to
collect a fee with the pieces.

An instance which might interest readers of IcE aNnp RE-
FRIGERATION is where an expansion coil was recommended in
the water jacket of a 7!4X10 compressor to prevent cylinder
heating.

I would like to hear from some of the writers in ICE anD
REFRIGERATION (who, by the way,would do the trade a good turn
by making themselves known to New York commission houses)
what the theoretical gain or loss would be of such a coil to re-
duce the temperature of waterin the jacket, leaving out of the
calculation any loss that might take place from the difficulty in
manipulating an expansion valve for such a small coil.

W. J. FRANCKE.

NEW CORPORATIONS.

HE following new companies have been licensed to
T incorporate during the past month. Where further
information concerning them is known by IcE anD RE-
FRIGERATION, notice is made in the regular departments:

ICE COMPANIES.

——Choctaw Ice Co., Denison, Tex.; $50,000.

——Crystal Ice Co., Harrisburg, Pa.; $100,000.

——Middlesex Ice Co., Melrose, Mass.; $100,000.

——Quoque Ice Co., Southampton, N. Y.; §7,000.

——Crystal Ice Co., Pittsburgh and Allegheny; $15,000.

CREAMERIES.

——Keystone Butter Co., Cincinnati; $20,000.

——Nora Creamery Co., Manchester, 11l.; $6,000.

——Eudora Creamery Co., Eudora, Kan.; $20,000.

——Stanton Creamery Co., Stanton, lowa; $20,000.

——St. Mary's Creamery Co., Benzinger, Pa.; §5,000.

—Plymouth Creamery Co., Plymouth, N. H.; $3,000.

——Visalia Creamery Association, Visalia, Cal.: §5,000.

——Co-operative Creamery Co., White City, Kan.; $6,000.

——Galien Creamery Co., Limited, Galien, Mich.; $5,000.

MISCELLANEOUS CORPORATIONS.

——Armour Packing Co., Denver; $7,500,000.

——Fowler Packing Co., Kansas City; $700,000.

——San Jose Meat Co., San Jose, Cal.; 850,000.

——Garden City Meat Co., San Jose, Cal.; $50,000.

——Western Produce Packing Co., Chicago; $500,000.

——Provincetown Cold Storage Co., Provincetown, Mass.;
$15,000.

——North Shore and Knappton Packing Co., San Francisco;
$100,000.

——International Fruit Dealers’ Despatch Co., Chicago;
2500,000.

——International Cooling Co., New York; $5,000,000; to
manufacture refrigerating and ice plants.

THE CLINK OF THE ICE.
Notably fond of music, I dote on a sweeter tone
Than ever the harp has uttered, or ever the lute has known.
When I wake at five in the morning with a feeling in my head
Suggestive of mild excesses before I retired to bed—
When a small but fierce volcano vexes my sore inside,
And my throat and mouth are furred with a fur that seemeth a
buffalo hide, )
How gracious those dews of solace that over my senses fall
At the clink of the ice in the pitcher the boy brings up the hall!

Oh! is it the gaudy ballet with features I cannot name,

That kindles in virile bosoms that slow but devouring flame?

Or is it the midnight supper eaten before we retire,

That presently by combustion setteth us all afire?

Or is it the cheery magnum?—nay, I'll not chide the cup

That makes the meekest mortal anxious to whoop things up.
Yet, what the cause, relief comes when we call,

Relief with that rapturous clinkety-clink, that clinketh alike for all.

I've dreamt of the fiery furnace that was one vast bulk of flame,

And that I was Abed-nego, a-wallowing in that same.

And I've dreamt I was a crater possessed of a mad desire

To vomit molten lava and to snort big gobs of fire.

I've dreamt I was Roman candles and rockets that fizzled and
screamed—

In short, I have dreamt the cussedest dreams that ever a mortal
dreamed;

But all the red-hot fancies were scattered quicker than wink

When the spirit within the pitcher went tapping its clinkcty-
clink,

Boy, why so slow in coming with that gracious saving cup?

Oh! haste thee to the succor of the man who is burning up.

See how the ice bobs up and down as if it wildly strove

To reach its grace to the wretch who feels like a red-hot kitchen
stove.

The piteous clinks it clinks methinks should thrill you through
and through—

An erring soul is wanting drink, and he wants it p. d. q.

And lo! the honest pitcher, too, feels in so dire a fret,

That its pallid form is presently bedewed with a chilly sweat.

May blessings be showered upon the man who first devised this
drink,

That happens along at 5 . M. with its rapturous clinkety-clink.

I never have felt the cooling flood go sizzling down my throat

But what I vowed to hymn a hymn to that clinkety-clink devote.

So now in the prime of my manhood. I polish this lyric gem,

For the uses of all good fellows who are thirsty at 5 A. M.—

But 'specially for those fellows who have the pleasing thrall

Of the clink of the ice in the pitcher the boy brings up the hall.
—Eugene Field.

A STUDENT OF MANKIND.

**Yes," said the man with the yellow diamonds, * there is a
heap more chance for graft inthe ice business than there is in
selling coal.”

““Why? " asked the man with the straw colored vest.

*t*Cause the ice business comes in hot weather, when the
people are too lazy to kick about the prices you stick them for.”

THE KNOWING KID.
TeEacHER—** When water becomes ice, whatis the great
change that takes place?”
PupiL—** The change in price."—Detroit Tribune.

——W. A. Geise and Wm. Nichols have gone into the ice
business at Champaign, 111
——The McNabb Ice Co., Salem, Ohio, was opened to the
rublic June 20, when a large number of citizens were present.
ire's root beer and a special grade of iced tea were furnished
visitors free, and the opening was a grand success. The com-
pany then sent out their wagons giving away ice from house to
Louse in 3o-pound blocks every other day for a week to permit
the public to inspect and test the ice, after which their solicitor
was sent out, and his success in obtaining permanent customers
is the best evidence that the plan was asuccess. The plant has
a daily capacity of twenty-five tons, all of which will be sold.
Several neighboring towns have contracted for ice,while the sur-
plus product has been sold for the scason to Allegheny dealers.
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THE WORLD'S FAIR.

ABSORFITON ICE MARING PLANT ON THE WORLD'S FAIR GROUNDS
—DESCRIPITON OF THE PAVILION
WORLD'S FAIR ENHIBLTS.

SOME

X have on prior occasions illustrated and de-
W scribed the exhibits of ice making and refrigerat-
ing machinery made at the World's FFair by the Hercules
Iron Works (at the cold storage house), the Fred. W.
Wolf Co. (Waukesha Mineral Springs Co.’s cooling
planty and the Dec La Vergne Refrigerating Machine
Co. (ice railway on Midway Plaisance), all of which are
now in full operation, and may be scen at any time by
our readers and all others intercsted.

There has also becn completed, since our last issue,
an ice making plant on the absorption system, by Mcssrs.
Henderson, Thoens & Gerdes,
of New Orleans, La., which will
interest the trade. Their pavil-
ion is located in the rear of the
boiler house of Machinery hall,
somewhat east of the center line
of that plant.
a simple structure in the Qucen
Anne style, without walls of any
kind, the ice tank (16X16 feet,
containing 100 200-lb.ice cans)
producing eight tons of ice daily,
and all of the machinery being
located in the open air, though
covered by roof, as will be scen
by the picture herewith.

The machinery consists of
retort, exchanger, heater, am-
monta pump, cooler, condenser,
absorber and rectifier, of which
the absorber, cooler and water
cooler are in the open air, while
the condenser and rectifier are
enclosed in a tank. The plant
is complete with all necessary
gauges, extra heavy pipes and
fittings and endless coils in ice

tank.
This plant,which is in actual

daily operation, making ice from
condensed water and also from
common lake water, is a new type of absorption machine
recently patented by the manufacturers. Its special fea-
tures are the following: (1) The liquefied ammonia is
anhydrous,no water going over into the condenser and the
refrigerator. This is effected by the use of two condensers.
The gas coming from the retort passes through the first
condenser, which is kept at a temperature below 212°,
but above a temperature at which the gas would liquefy.
Therefore any steam contained in the gas will condense
in the first condenser and fall as water into a receiver or
trap, whence it is discharged through a cooling coil into
the receiver of the absorber. The ammonia gas, then
free from stcam, passes from the receiver or trap, into
the second condenser, where it is finally liquefied. (2)
Low pressure in the absorber and refrigerator which is
obtained by the new form of absorber: and (3) the use
of the exhaust steam to heat the already partly heated

The pavilion is
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rich lignor coming ont of the exchanuer on its way to
the retort.
from the exhaust steam from the ammoma pump, the

The machine, i fact, works almost entirely

difference in temperature of the rich hquor entening the
retort and the poor liquor leaving the retort being only

o

10°, which are supplied by direct steam, while the bal.

ance of the work is done by the exhaust steam. The cool-
ing water for this plant has been found to be only twenty-
one gallons per minute.

The machine is very compact, the whole pavilion
and contents occupying but very hittle ground space: and
as the only absorption machine on the ground it will be
found to be of special interest to all our readers who
visit the Fair.

SOME OTHER EXHIBITS.

The Frick Co., of Waynesboro, Pa., have in Ma-

chinery hall iCol. O, 301 an 11-ton  Eclipse ™ refriger-

MAKING PAVILION OF HENDERSON, THOENS & GERDES.

ating machine on exhibition. The exhibit is not under
power, but the machine is an exact duplicate of two that
are in operation in the Hotel Savoy, New York city.

Just to the north cf Frickis a 150-ton De La Vergne
double-acting refrigerating machine; and in the model
of the Bartholomay brewery in Agnicultural hall (west
gallery) is a miniature model of the same company's
machines working in that plant.

An interesting feature of the Krupp gun exhibit, lo-
cated southeast of the Agricultural building, is the re-
frizeration of the building by brine circulation, a car.
bonic acid gas machine being emploved as the refrigera-
tor. In the foundry at Essen, the conditions of manu-
facture require cooling of the air of the plant, and the
system there emploved is reproduced on a smaller scale
at the exhibit at Chicago. The Essen planis the use of
brine circulating coils, which are massed as a fountain,
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and when the pipes have become frosted a jet of water
is turned on, and the ¢ fountain” becomes a frozen cas-
cade. The pavilion at the Fair is provided with two
such fountains, one in the southwest and the other in
the northeast corner of the large room. The basins are
fourteen feet in diameter and elevated six feet above the
floor. The coil rises twelve feet high from the center of
the basin, and the water jet issues from the top- of it.
The fountain in the southwest corner of the room was
started in an imperfect manner on June 27. The jet of
water was not playing, but a man was spraying the coil
with water from a hose, and it was all frozen over a
snowy white. The reduction of temperature noted was
very appreciable to visitors in its vicinity by its refresh-
ing coolness. Both fountains were expected to be in
complete operation on June 29.

The Deane Steam Pump Co., of Holyoke, Mass.,
have seventeen of their machines on exhibition at the
World’s Fair, and all but one are in actual operation on
work in the several departments. One of the ma-
chines, forming a part of the United States patent
office exhibit, is a section of their boiler feed pump. It
shows the construction of the interior of the pump and
the working of the Deane patent valve motion. They
have two duplex pumps, each with 724 -inch steam cylin-
ders, 4%-inch water plungers and 10-inch stroke in the
main boiler room furnishing feed waters for boilers. In
the Machinery building there are two Deane air and cir-
culating pumps, with 16-inch steam cylinders, 16-inch
vacuum cylinders and 16-inch water cylinder and 18-inch
stroke, each in connection with a Wainwright surface
condenser, on a 21% and 37X22 Westinghouse com-
pound engine. In the Western Dummy Railroad Co.’s
power house there is a Deane patent independent con-
densing apparatus on a 13 and 23X22 McIntosh & Sey-
mour compound engine. The condensing apparatus
consists of a vacuum pump with 8-inch steam cylinder,
12-inch vacuum cylinder and 12-inch stroke with a jet
condenser. All of the pumping machinery in the ice
and cold storage building on the Fair grounds is fur-
nished by the Deane Steam Pump Co. There are seven
duplex pumps, pumping brine and water, of the follow-
ing dimensions: Four with 6-inch steam cylinders,
5% -inch water plungers and 6-inch stroke; two with 10-
inch steam cylinders, 10Y4{-inch water plungers and 10-
inch stroke; one with g-inch steam cylinders, 8-
inch water plungers and ro-inch stroke.  There are
two 10—6—10 duplex and two 7)4—4—r10 duplex
double plunger pumps feeding boilers. The double
plunger pumps are furnishing water to boilers which
carry a steam pressure of 300 pounds. The head-
quarters of the Deane company are in the ice building,
which is near the main entrance on the right-hand side.
Mr. Charles Howard is manager of the Chicago office
and warerooms of the Deane Steam Pump Co., at 226
and 228 Lake street, and Mr. F. S. Scott is the engineer
in charge of the pumps of the company on the Fair
grounds.

A fine exhibit in the line of specialties in steam goods
is that of the Penberthy Injector Co., of Detroit, Mich.
They are located in Sec. 25, Machinery hall, where their
exhibit is housed under a handsome pagoda decorated
in delicate shades of blue and terra cotta. A railing
made of Penberthy injectors, and safety crank pin oilers,
arranged in unique design encloses their space, and

within this they show the visitor their injector in actual
operation. They also have a complete line of sizes on
pedestals for inspection, and exhibit full lines of all their
other specialties. The exhibit is in charge of their
traveling salesman, Mr. W. O. Lee, and their manager,
Mr. S. Olin Johnson, who will be pleased to meet all
steam users.

The Chapman Valve Manufacturing Co. (of Indian
Orchard and Boston, Mass.) have, at Col. K, Sec. 28, a
very comprehensive showing of valves and gates for
water, steam, ammonia, gas, etc., in brass and iron.
The company make a specialty of brewers’ and refriger-
ating machine work.

The Reliance Gauge Co., Cleveland, have practically
two exhibits, having equipped twenty-one boilers in the
boiler house with their appliances, where they may be
seen in operation, while in the Electrical building the
exhibit there covers a space twenty-three feet six inches
long by fourteen feet deep, on one of the main aisles of
the second floor overlooking the floor below. The"ex-
hibit consists of regular stock, and includes all sizes of
Reliance columns, finished brass and nickel-plated, while
the variety, arrangement and furnishings of the exhibit
are such as to make it exceedingly attractive. It is in
charge of officers of the company and their traveling
salesmen, and visitors are invited to stop there.

The Standard Paint Co.’s (New York, etc.) exhibit
is buried, so to speak, being the insulating paper used
in the cold storage house and in the Fred W. Wolf’s
Hygeia cooling plant, as well as in the 140 miles of
Hygeia pipeline carrying the water from the springs at
Waukesha to and through the Fair grounds, which are
coated with P. & B. pipe coating compound.

The Crosby Steam Gauge Co., Boston, have in Ma.
chinery hall (Col. K, Sec. 25) a very complete line
of gauges, gates and valves in brass and iron, with
hose and hose couplings. The whole exhibit is most
beautifully designed and very effective. It is in con-
stant charge of an attendant to give information.

In the boiler plant Messrs. Abendroth & Root, New
York, have several of the ¢ Improved Root” boilers in
operation, which are always accessible to visitors. They
are at the east end of the battery. They are of large
size, and their performance is systematically recorded,
while information is accessible to those interested.

HE ice box is at best a poor contrivance when com-
T pared with a refrigerator, being without circulation
of air. It has, however, its sphere of usefulness, not
alone as a substitute for a refrigerator, but as a recep-
tacle for surplus ice—say the double delivery of a Satur-
day, for Sunday use in small refrigerators. The ice box
is easily made: Take a box, say 36X24X18 inches,
made from yellow pine or poplar lumber. Bore from
three to five half-inch holes in the bottom of the same
for the escape of water from the ice, leaving the box
drained and moderately dry. Then putin the bottom of
the box about three or four inches of good fresh sawdust
or shavings.  Put the block of ice on top of same and
cover the block on the top and sides with woolen
blankets or carpets; with care a block of ice weighing
100 pounds can be kept in this manner nearly a week.
If a smaller box is put within the larger, and the spaces
well packed with sawdust or pulverized charcoal, a still
better box will be had.
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ANSWERS TO CORRESPONDENTS.

FEXPLOSIONS—STRENGTH OF BRINE AND SALOMETEKS —
STOKAGE TEMPERATUKES AND MOISTURE — I'OWER
TRANSMITTED BY BELTS —~PRESERVING BUTTER,

GRATE

[{This department of Ick AND RRPRIGERATION ix conducted for the bene
efit of the trade generally, as well an individuals: and all competent in-
quirics will be given timely and proper attention, precedence in all cases
being given to such questions aw are of general rather than of individual
interest.- En.)

GRATE EXPLOSIONS.

7o the Editor: We have heard of boiler explosions before
this; but some nights ago we were treated to the, at least to us,
quite novel expericnee of an explosion under the boiler, blowing
out the furnace doors and doeing quite a little damage besides.
In spitc of the novelty of the thing we do not care to have it
occur again, and should like to know what may have been the
cause of the accident, and how future accidents of this kind
may be prevented. Tu. L.

ANsweR.  Such explosions under the boiler, or grate
explosions, as they are called, have becn known to
happen when the fire was not properly taken care of
after quitting time, as, for instance, when the fire is
banked on the grate while the damper is left closed and
the ash pit doors are left open. Under these conditions
inflammatory gases collect in the fire space and above,
and, becoming mixed with just the right proportion of
air, become explosive and go off in a manner similar to
your experience. If in future your fireman banks the
fire at night, he should see that the ash pit doors are
closed tight and that the damper is left open, and we
trust that you will not be troubled again by a similar
accident.

STRENGTH OF RRINE AND SALOMETEKRS.

70 the Editor: Please inform me how salty brine should be
to make ice by using the can systemn, and what is the best way of
measuring the density of brine. J. T. H.

ANswer.—The first part of your question has been
fully answered on page 291 of Vol. 1V of Ick anp Rk-
FRIGERATION, as follows: ¢‘In order to givea definite
answer to your question you should have stated the low-
est temperature which obtains in your freezing tank.
Generally speaking the brine must contain sufficient salt
to prevent its freezing atthe lowest temperature in frecz-
ing tank, and by referring to the accompanying table you
can answer the question yourself on this basis very
readily.

!
Percentage of Percentage of Degrees on Freezing
Salt by | Water by  Specific Heat| Salometer [Point Degrees
Weight. Weight, of Brine. o0V F. F.
o | 100 1.000 o 32
1 9 0.992 4 30.5
S 95 0.960 2 25.2
10 ) 90 0.892 40 18.7
15 85 0.855 60 12.2
20 8o 0.829 8o 6.1
25 l 75 0.783 100 o.

“Therefore if in your case the temperature in the freez-
ing tank does not go below 15° F., it would be quite
sufficient to use a brine containing 15 per cent of salt,
(salometer degrees 60) as from the above table it ap-
pears that such a solution does freeze below that tem-
perature. On the other hand, if the temperature of your
freezing does not go below 20° F., a brine containing
only 10 per cent salt would be sufficient for the same
reason, etc. This table also explains why it would be
irrational to use stronger solutions of salt than these, for,
as we see from the column showing specific heat, the
same grows smaller as the concentration of the brine in-
creases, and consequently the stronger the brine the less
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heat and cold a given amount of brine will be able to
convey hetween certain definite temperatures.  There
is another danger connected with the use of too strong,
especially of concentrated brine in refrigeration. Such
brine may cause clogging of pipes, etc., on account of
depositing salt.”

The above, also, in a measure disposes of your
question relating to the measuring of the density in
making reference to thc salometer, which is simply a
hydrometer scale, the degrecs of which compare with
density, specific gravity or strength of brine in the
manner as shown in the above table. In case you
should not be able to readily obtain a salometer, you
can also use a Beaumé hydrometer, or a Beck hydrometer
scale, both of which are in quite general use for taking
the strength of acids, etc. Their degrees compare with
specific gravity and percentage of salt, as shown in the
following table, and, as will be seen, do not differ so
very much from the degrees of the salometer scale:

- <

l Degrees on Deyrees on
Percentae of Speclfic lhnurﬁr‘u Scale e l(. Scale
Salt by Weight. | Gravity, —! e F. * ' B ‘-kw.s',ff" ‘-
o : 1.0000 o | o
1 1.0072 1 1.2
5 1.0362 3 6
10 1.0733 10 12
15 1.1114 15 17
20 1.1511 19 :g
25 1.1923 23

= T =

STORAGE TEMPERATURES AND MOISTURE,

To the Editor: There seems to be considerable difference
of opinion as to the best temperature at which fruits should bhe
kept in cold storage. What in your opinion is the best tempera-
ture for keeping bananas and lemons in cold storage? Is it
necessary or desirable that the storage room should be kept ab-
solutely dry? I understand there are chemicals which will keep
a room dry; what are they, and how are they used? How can

I ascertain the degree of moisture in the storage room?
P. Scu.

ANsWER.—As to keeping bananas opinions in regard
to temperature differ all the way from 36° to 50°,and as
to lemons from 36° to 45°. We should judge that 40°
is a safe mean for the latter and 45° for bananas. Lower
temperatures appear to prejudice their keeping after
being taken from cold storage. It is neither necessary
nor desirable that the storage room should be absolutely
dry; on the contrary, we think it may be too dry as well
as it may too damp. If the room is too dry it will favor
the shrinkage and drying out of certain goods. If the
room is too damp goods are liable to spoil and become
moldy, etc. For this reason the moisture should always
be kept below the saturation point. This condition can be
ascertained by means of a hygrometer, which essentially
counsists of two thermometers of exactly similar division
suspended in proximity to each other. The bulb of one
of them is wrapped in a strip of loose muslin dipping
into water contained in a small vessel placed below the
thermometer. If under those conditions the mercury
shows alike in both thermometers it proves that the air
is saturated with moisture,a condition which is prejudicial
to most goods kept in storage; the thermometer with the
wet bulb should always stand several degrees below
that of the dry thermometer. There is little danger that
the rooms will ever be too dry; on the other hand, they
are not required to be absolutely dry,and as to chemical
dryers we consider them superfluous with proper ventila-
tion and refrigerating machinery properly applied. The
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best chemical drying material, because cheap and effi-

cient at the same time, seems to be chloride of calcium,

which if dried absorbs considerable moisture, thereby

assuming a liquid form. By redrying its absorptive

qualities may be revived, and thus the same amount of

substance may be used repeatedly over and over again.
POWER TRANSMITTED BY BELTS.

70 the Editor: Please inform me through the next issue of
your valuable paper, how many horse powers can be transmitted
by a 10-inch belt and a pulley having twenty inches diameter and
making eighty revolutions per minute. G. L.

Axswer.—The amount of power that can be trans-
mitted depends on the strain or tension of the belt,in the
first place, and also on the lap of the belt on the pulley;
if the driving and driven pulleys are of néarly equal size or
sufficiently far apart so as to allow the belt to lap half
round the smaller pulley,and if we allow forty-one pounds
tension per inch width of belt, the above belt would
transmit about 5-horse powers under the conditions
named.

PRESERVATION OF BUTTER.

To the Editor: We have been advised to melt butter pre-
vious to filling it in jars in order to increase its keeping qualities.
We have tried this on a small scale, but find that the butter so
treated acquires a peculiar taste quite different from fresh but-
ter. Is there any way to avoid this taste, and do you really
think that it will help a great deal to preserve the butter? Are
there any chemicals that may be used to preserve butter: and
which, in your opinion, is the best way to preserve butter in its
original condition? L. F.

AnsweEr.—In order to melt butter so that the taste
1s not too much impaired, great care must be used in
the performance of the operation, the safest way being
to use a hot water bath instead of melting the butter in a
vessel over direct fire, which scorches and decomposes
the butter to some extent. For this purpose the butter
contained in a glazed earthen jar is placed in a larger
tin or iron vessel partially filled with water. Then heat
is applied to the outer vessel until the butter melts in
the inner one. After an hour or so the albuminous and
easily decomposable constituents of the butter which
coagulate by the heat, settle to the bottom,while a clear,
transparent, oily layerof melted butter remains on top,
covered with a thin layer of foamy substance. The lat-
ter being carefully removed, the liquid butter is poured
into glass vessels which must be well sealed. We un-
derstand that this method of improving the keeping
quality of butter was practiced to a great extent in Eu-
rope, and that butter so treated would keep for several
months without losing much in flavor. For the sealing
of the jars containing the melted butter, a layer of
paraffin is recommended; others use artificial parch-
ment paper, tied over the jars. Boracic acid, salicylic
acid and other chemicals have been recommended to
preserve butter, but, as far as we can learn, with very
questionable success, owing, doubtless, in some
measure, to the difficulty of intimately incorporating
these ingredients with the butter. Our personal opinion
is that salting and cold storage are the proper and best
preservatives to keep butter in its original condition,
other methods of preservation impairing the taste, flavor
and grain of the butter to a greater or less extent.

—S. G. Arnold, Lyons, Iowa, has sold his ice to Allen &
Mead, of Clinton, who will begin a retail business in the latter
city, as well as at Lyons.

——Peter Shipe, of Shipe & Schmeck, ice dealers at Read-
ing, Pa., has retired from that firm and gone into the ice busi-
ness on his own account. Heis handling manufactured ice.

NEW BOOKS.

TEMPERAMENT, Di1sease aAND HEALTH. By French Ensor Chad-
wick. New York and London: G. P. Putman’s Sons, 1892. 12
mo, cloth,pp. 8s. Price, 75 cents. For sale by A. C. McClurg
& Co., Chicago.

This little book is written primarily to expound the idea that
there is associated with each individual temperament a specific
rate of change (assimilative and secretive) and that the failure to
keep up that rate, or, in other words, a failure to have elimina-
tion keep pace with accession of material, is the primal cause
of organic disease. The subject as treated by the author offers
many original and interesting aspects, which are readily accessi-
ble to the popular mind.

Die THERMODYNAMIK IN DER CHEMIE.

Leipzig: Wilhelm Engelmann,
196. Price, 7 marks.

Among the physical disciplines which have been accessory
to the remodeling of theoretical chemistry, thermodynamics
are gaining in importance daily. Indeed, there are hardly any
chemical changes or reactions, the thorough discussion of which
does not require the application of thermodynamic principles.
The subject which is generally referred to in a more casual man-
ner in works on general and physical chemistry, is here treated
in an independent, fascinating and exhaustive manner for the
first time, comprehending all the known relations by uniform
mathematical deductions, all starting from the same accepted
principles. Although the German idiom suffers a little at the
author’s hand (he being a Dutchman), this does not seriously
detract from the great value of the work,which is enriched by
many instructive deductions original with the author. The
work is dedicated to Van't Hoff, the well known exponent of
physical chemistry, whose introductory remarks preface the
book.

NatioNaL Ammonia Co.
on application.

This is a *“ World’s Fair Issue” of testimonials in reference
to the anhydrous ammonia furnished by the National Ammonia
Co., of St. Louis. It also contains a short treatise on ammonia.
The users are among the most prominent builders and operators
of refrigerating machines in this country, whose remarks will be
interesting to the trade generally.

Rosp’s ANNuAL VEsT PockeT GuipE oF HubpsoN. For the ice

trade in general. By E. H. Robb, Staatsburg, Dutchess.
Co., N. Y. 68 pp.; leather; price, 1.

This is a little work for the vest pocket, comprising a map
showing the location of all ice houses on Hudson river, with
numbered index, giving names of owners, capacity of houses,
and harvest of 1893; also most convenient railroad connections
to each house; officers and depots of all companies and indi-
vidual dealers in New York and Brooklyn; schedule of the
closing and opening of the Hudson since 1824; beginning of
harvest 2nnually from 1870 to 1893, and other tables and infor-
mation. It is a very accurate compilation and an exceptionally
valuable pocket book for the eastern trade.

CATALOGUE. Arctic Machine Manufacturing Co., Cleveland,

Ohijo. Small 8mo; 38 pp., free on application.

This catalogue contains, besides some apt general remarks
on refrigeration and ice making, a complete and explicit, though
terse, explanation of the characteristic features of the Arctic ice
machine, illustrations of the details of the compressor, of ma-
chines and plants, as well as a list of users, with the comments
of many patrons on the working of the Arctic machine.

Von g] J. Van Laar.
1873. 8vo, paper, pp.

St. Louis. 32mo, paper; pp. 48; free

Ice MakiNnG anD REFRIGERATION. Hodges and Havenstrite
Patents. By Westinghouse, Church, Kerr & Co. Boston.
8mo; 26 pp.; free on application.

This catalogue gives a complete and succinct description of
the new type of refrigerating and ice making machine brought out
by the above named firm. In form it is so marked a departure
from usual and familiar types that our readers will certainly be
interested in it. The circular will be sent on application.
SpiRAL RIVETED WATER PirE. Abendroth & Root Manufactur-

ing Co. New York city. 16mo, pp. 39: free on application.

This is a comprehensive catalogue of these well known
goods, especially interesting and valuable from its thorough ex-
position of the various applications of riveted pipe, in the con-
duction of water and for circulating pipes in cold storage plants.

——The Grant Ice Co., Grand Rapids, Mich., has changed
its name to the Grant Ice and Fuel Co.



JULY, 1}

SUNDAY ICE.

HE opinion of Chicf Justice Fuller and his as-
T sociates who heard the appeal, at Chicago, in the
“« World's Fair " Sunday-opening case, as reported in the
daily papers of June 17 a preliminary opinion only, in
entering the order which makes opening the Fair a
legal possibility—docs not, unfortunately, decide any-
thing generally with reference to Sunday itself.  The-
ological dicta in reference to the day, however, no
longer have any place except in the consciences of in-
dividuals. That much is scttled; otherwise we are of
«‘the same opinion still ’; that is, that Sunday obscrv-
ance is simply a matter of rest.

The ¢« Continental ”’ Sunday, which is in many re-
spects and places as much a labor day as Monday or
Friday, will never be popular in America, where the
trend of opinion and events is toward fewer hours of
labor; and being a day, now in the main without labor,
it will, as a holiday, be maintained and its observance
as such even more strongly demanded by the labor
classes of this country. And this demand is reasonable.
Six days of productive capacity is suflicient for our
needs as a race, and except in particular instances
where labor on the seventh is demanded by the unavoid-
able conditions of production, the demand for the one-
day-in-seven rest is certain to be more forcible than it
ever has been.

In the ice trade there is really no valid argument on
which to base a Sunday delivery, except custom or
habit. It is a requirement that has its origin in the
sclfishness of men who are perfectly willing to see other
men work while they rest, which altruism ought long
since to have abolished, but has not entirely; and the
practice is a catering to selfishness that is not without
objection as a mere altruistic principle—pure selfishness
should never be pampered. Both men and horses
handling ice need the seventh dayv rest, and they should
have it, and can have it without annoyance to any once
if the companies will simply announce that they will not
deliver icc on Sunday, and insist on their trade taking
double quantity Saturday.

That this will eventually be the case, there is little
doubt. If the dealers do not bring about the reform
themselves, the men may do it for them. It has fre-
quently been discussed by them, but at Omaha, late in
May. the local union of ice workers had taken the mat-
ter up. The matter has been handled judiciously, the
men sounding the customers and in some cases getting
their assent to a double Saturday delivery in licu of
one on Sunday. The assent of the dealers was then
asked for, and four of the seven firms had on May 21
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agreed to discontinue the Sunday delivery.  The
mittee of the union hoped to sccure the other three.
They hold, and truly, that no loss can accrue to the
dealers, certainly none that would be appreciable: while
the gain in energy of the men and cffectiveness of stock
would more than make up for any possible losses.

THE TRADE.

HE season opened late all over the north, owing to
T the conspicuously low temperature of April and
May. Since June 1, however, the wecather has been
very warm, not to say hot, all over the country, and
business in conscquence has been good, at remuncrative
prices. The buyer, for once at least, can find no fault
with the quality of his ice,which is manifestly excellent,
and universally so; butas Polonius said of Hamlet, «*he
is still harping”-—on the pricc. Even Picrre, S.D., joins
in the fashionable plaint that 312 for the scason is too
high" —and ¢ it makes no difference how few months
they desire ice "—nor how many? On the other hand,
the Californians who have been paying 16 2c. a pound,
who now get it for !'.c. a pound, are happy--<“anybody
can keep cool at this price.”

comn-

Tue consolidation of the ice companics and dealers
at Cincinnati, of which so much has been said during
the past two months, appears at this time to have fallen
through. It secms to be certain, in any event, that the
Cincinnati Ice and Cold Storage Co. will not go into the
new corporation, owing, as the directors claim, to a too
low appraisement of the company's property. The
Zribune of the gth inst. savs: ¢ Mr. Russells, of the
company, attended the general mecting on Wednesday
and stated the attitude of himself and his fellows. He
said, further, that the mceeting need have no hesitancy in
proceeding alone, as it would be better for the interest of
the trade to have two than twelve or more competing
firms. Then he was politely but firmly invited to leave
the session, which he did, and the Cincinnati is out of
the deal. It is expected that the remaining firms will
close up their combine within a few days.”

Ox JunE 21, according to the Zug/e, a number of
Brooklyn ice dealers held a meeting on the 2oth to fight
the wholesalers ¢‘the trust,” as they call it who have
raised the price once this season and threaten to make
another advance. They claim that Mr. Morse, who
bought recently the Ridgewood company’s property, is
responsible for the higher prices. The retail men dis-
cussed plans for organizing a union. Another meeting,
at which permanent organization will be effected, will be
held in about ten davs. Two vearsago the retailers had
an orgamzation which contained 350 members.
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A «“SruMmp” in prices of 15cents per cwt. (from 50 to
35 cents) is reported at Columbia, S. C., where Mr.
Geo. C. Romanstine has recently established an agency
for the Augusta Ice Co.

THe Savannah (Ga.) Crystal Ice Co. will hereafter
wholesale its ice to the Savannah Ice Delivery Co.,which
company is handling also the ice of the Gorrie and
Knickerbocker companies.

THE government at Washington city has accepted a
bid for furnishing the departments with ice for the next
season—1I,200 to I,500 tons. The first lot of bids received
were: Great Falls Ice Co., 3414 cents per 100 pounds;
Hygienic Ice Co., 35 cents; the National Capital Ice
Co., 36 cents, and the Independent Ice Co., 34 cents.
The last named company holds the contract for the
present year at the rate of 1814 cents per 100 pounds.
Its bid for next year is 34 cents per 100 pounds, and
was the lowest one received. The second lot of bids
was substantially the same as the first lot, except that
the Great Falls bid 31 cents, and one bid was received
of 273% cents from Philadelphia. There was a discussion
of the committee of the plan of buying by schooner load,
and having the government tug haul it up the Potomac;
but on the 25th the committee accepted the bid of the
Fairmount Ice Co., of Philadelphia, at 20 cents per cwt.

TRADE PRICES AND NOTES.

——Esch Bros. & Rabe, Chicago, are hauling six to ten cars
daily from their houses at Oswego, Ill.

——The big crop made for Boston, etc.,at Brookline, N. H.,
has been moving out rapidly since June 1.

——A war is going on between the dealers at Point Pleasant,
N. J., and ice has been gone to 35c. per cwt.

——Prices at Newark, N. ]., will remain the same as last
season, 5oc. per cwt. in four deliveries of 251bs. each.

——E. H. & C. H. Rollins have begun shipping ice from
Bangor, Me., to Philadelphia, June shipments being no less than
2,000 tons.

——The D. Brown Ice Co., Sandusky, Ohio, announce that
they will fill private family ice boxes each day for only 31 per
month, and furnish saloons at 10 cents per cwt. and othr lines
of business at proportionately low prices.

——G. C. Romanstine has opened an ice agency at Columbia,
S. C., for the Augusta (Ga.) Ice Co. The Palmetto Ice Co. has
been ettini 810 wholesale and $15 retail, or 22 tickets for
138 amfit is hinted that the new agency will cut the price to $7
(@$8, or 30 tickets for $r.

——There is at least one reporter who deserves ‘‘ honorable
mention.” His name is not on record, but helives at Atchison,
Kan., andsays: * Ice that sold at sixty cents a hundred last
summer will be sold for forty this. The ice men, like the devil,
should be given their due. When ice is plentiful the price is
lowered.”

——The Central Ice Co., Los Angeles, Cal., a new competitor
for business, announcesirates of 10 to zo lbs., 1c. per pound; 25 to
100 lbs., 75¢c. per cwt. The company’s advertisements say: ‘‘As
a special inducement we offer an annual subscription to the
Ladies’ Home Journal to all taking ice from us from June 15 to
November 1 in quantities of ten pounds and upward.” Next!

——The Great Falls Ice Co. finished shipping at their South
Gardiner (Me.) houses for the present, June 16. The Greens
Ledges houses were opened next. The company has shipped
all the ice from the north houses, and the buﬁdin s have Y)eeu
torn down to make room for the new ones to be built this season.
They have also shipped out one room of their south houses.

——The Mountain Ice and Cold Storage Co., Salt Lake City,
Utah, are now sellin{: manufactured ice at the following rates:
Books of thirty 1o-lb. coupon tickets, $2.75 each: books of
thirty 1s5-Ib. coupon tickets, $3.60 each; books of thirty 25-1b.
coupon tickets, $5.25 each. The books are sold for cash only,
and the ice is thereby 10 per cent cheaper to the customer
than last year's rates. No collectors are employed whatever,
all ice being sold by the coupon book system.

——The Madora Refrigerating Co. has been incorporated at
Chicago,to carry on the business of manufacturing and dealing in
refrigerators and securc patents for improvement of same;
capital stock, 850,000, incorporators, Mary Madora Harris,
Granville E. Harris and Franklin Denison.

NEW ICE FACTORIES.

HE building season is now supposed to be over for
T this year's consumption, nevertheless there appears
to be considerable new work going on. We note a
number of recently built factories starting up in the
northern states, all of which seem to begin their work
under favorable auspices. Our record of repairs, new
work, etc., is as follows:

ALABAMA.

Opelika.—The ice factory was sold June 3 to Messrs. Butler
& Klien, of La Grange. These gentlemen will put in new ma-
chinery at once and the factory will begin operations within
thirty days.
DISTRICT OF COLUMBIA.
Washington.—On June 5 the Fairmount Ice Manufacturing
Co., filed articles of incorporation. The capital stock of the
compan‘]y_' is placed at $300,000, divided into 3,000 shares of $100
each. The trustees for the first year are: . W. De Saville,
. B. Devine, C. C. Duncanson, L. C. Robbins, ]J. E. Beall,
. W. Garnett, John H. Magruder, John T. Trego and H. A.

Robbins,
FLORIDA.

Apalachicola.—Wells & Green, of Pensacola, will erect an
ice factory and fish packery at Apalachicola.

Eau Gallie.—A 10-ton ice factory will be erected.

Key West.—The new ice factory noted heretofore to be
erected here will have a Sulzer-Vogt Machine Co.’s (Louisville)
machine of twenty-five tons capacity.

Lake City.—Wm. R. Bush is said to be in the market for a
6 to 10-ton ice plant complete (no engine).

Tallahassee.—A recent telcFram from this place says that
‘* Mr. Keifer, of the Thomasville Ice Co., has made an offer for
the site and good will of the Tallahassee ice factory, and if he
does not succeed in buying, he will build a factory—a substan-
tial brick building, supplied with the latest improved machinery,
to make ice from the city water distilled. It is his purpose to
supgly towns east and west on the line of the F. C. & P. rail-
road.”

IOWA.
Davenport—The Crystal Ice and Cold Storage Co. have be-
gun making ice.
LOUISIANA.

New Orleans.—The New Orleans Brewing Association will
hereafter manufacture its own ice used when shipping beer.
The plant will be located in the old brew house of the Southern
brewery. The power will be furnished from the plant of the
brewery in operation there, and the engineers of the brewer
will have charge of the new departure. The daily capacity wiﬁ
be fifty tons, using filtered Mississippi water.

NEW MEXICO,
Aztec.—It is said that an ice factory will be built here.

PENNSYLVANIA.

Chester.—An ice company has been formed at Moore and one
at Folsom. The building for the manufacture of the ice is now
being built on the Jl;:ropcrty of J. L. Price, near the brick row
north of Moore. The other company is refitting the old ice
plant at Folsom. Josiah Stone, of Ridley Park, and Mr. Moul-
ton, formerly of Ridley Park, are interested in this plant.

Greensburg.—The Greensburg Ice Co.’s new plant began -
operations June 3.

u New Castle.—The Treaser ice factory has begun opera-
ions.

Ogontz.—W. H. Shoemaker has begun making ice.

TENNESSEE.

Dyersburg.—The Dyersburg Ice and Coal Co., J. M. Bowling,
president, W. O. Brandon, superintendent, have just finished
erecting a $15,000 plant. They use a Boyle machine.

TEXAS.

Abilene.— The Abilene ice factory began operations May 2g.
. Alice.—It is reported that this place is to have an ice fac-

ory.

Denison.—C. W. Dawley, Russell Myrick and A. H. Coffin
gave incorporated the Choctaw Ice Co., with a capital stock of

50,000.

Fort Worth.—The Fort Worth Ice Co. has just put in a new
50-ton machine, built in that city for them,

New Braunfels.—John Sippels has built an ice factory.
UTAH.
Ogden.—Ice from the new factory was put on the market
June s.
VIRGINIA.

. Alexandria. —The Cameron street ice factory began opera-
tions June 5.
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DEATH OF JAMES E. COCHRAN, OF THE COCHRAN-OLER ICE CO.—
EDWARD E. CONKLIN, OF NEW YORK, PASSES AWAY—
OTHER DEATHS IN THE TRADE.

AMES E. COCHRAN, president of the Cochran-

Oler Ice Co., Baltimore, Md., died at his home in
that city june 10.

Mr. Cochran was born in Harford county, near
Aberdeen, at the old family homestead, June 28, 1816,
and resided there until 1831, when his family moved
into Baltimore and located necar what is now known as
North avenue, then given over to pasture and cultiva-
tion. He was educated in Baltimore, and when quite
young engaged in the oyster business on Light street
wharf aqd was very successful, and even at this early
period laid the foundation of the fortune which he after-
ward accumulated.

Some years after he embarked in the wholesale
grocery business with Mr. James Dowell near the same
location, and built up a large and flourishing trade with
the lower counties of Maryland and other trade tributary
to Baltimore. His brother, Mr. Thomas J. Cochran,
had meanwhile established the ice business, which
proved successful. Failing health, however, compel-
ling him to sever his connection with this growing in-
dustry, he sold out his interest to his brothers, Messrs.
John and James E. Cochran, who then associated them-
selves with the late Woodward Abrahams, continuing
the name of Cochran & Co. This firm, being the
pioneers in this business in Baltimore, maintained their
leading position and made the name of Cochran & Co. a
household word in that city.

In 1886 a consolidation with the firm of Oler & Co.
was cffected and a stock company under the name of
the Cochran-Oler lce Co. incorporated. Mr. Cochran
was actively associated with the management of the busi-
ness and never relinquished his daily oversight of affairs,
although somewhat feeble in health, until after May
1. He has been failing visibly since the first of the year,
and an untoward accident which happened to him while
harvesting ice upon the Susquehanna in January, it is
thought, hastened his dissolution. He incautiously
walked out on thin ice and was precipitated into the
cold water, and being some distance from the working
force, his rescue was delayed until he was quite ex-
hausted, and it was with great difficulty that he was
drawn from what came near being a watery grave.
Every provision was promptly made for his comfort and
to avert any ill effects of the drenching he received, but
it is thought the shock affected his nervous system in
such a way as to shatter his vigorous constitution and
stalwart frame. Some weeks prior to his death his
mind became impaired and his decline thereafter be-
came rapid in spite of best professional skill and careful
nursing.

He was one of the most genial and companionable
of men, charitable and sympathetic,and his integrity and
probity were only equaled by his untiring energy and
close devotion to business. He was a member of the 1.
O. O. F. and one of the oldest surviving members of
the Corn and Flour Exchange. He leaveseight children.

President Rodgers announced Mr. Cochran's death
on the floor of the Corn and Flour Exchange, and ap-
pointed a committce to attend the funeral, which took
place June 12.

... ICE .. AND .. REFRIGERATION ... 35

FOWARD B, CONRLIN, DECEASED,

E. E. Conklin, a trustee and superintendent of the
Knickerbocker Ice Co., of New York, died at Nyack
June 5. He was seventy-four years old, and leaves a
widow and four adult children. Mr. Conklin was one
of the firm of A. Barmore & Co., who, with others,
founded the Knickerbocker company. He was a pio-
neer in the construction of ice tools, wagons and ice
machinery, having taken out several patents in these
lines, notably the hoisting machinery for discharging
ice from barges. Mr. Conklin was widely known over
all the river counties as ‘‘ Bossy Conklin,” his genial
nature endearing him to all he met.

OTHER DEATHS.

——William Bartlett, for twenty years a well known citizen
of Brockton, Mass, died at his home in Raymond, N. H., Tues-
day, Junc 6, aged nearly cighty-one years.  Mr. Bartlett was the
pionecr in the ice business in Brockton. He leaves three sons.

——John Hilt, president of the John Hilt Ice Co., Laporte,
Ind., died in that C“Y June 17, of brain trouble due to overwork.
He was sixty years old, and one of the wealthiest and best known
business men in northern Indiana.

——B. Street, of Aurora, Il died in that citr May 30, after
a long illness. He was scventy-nine years old. He went to
Aurora in 1837, and for many years was in the ice business there.

——J. A. Squire, of Battle Creek, Mich., died suddenly in that
city of heart discase, June 2. He was sixty years old, and one
of the oldest ice dealers in the city.

FIRE AND ACCIDENT RECORD.

——F. F. Brierly’'s ice house, Beaver, Pa., was burncd June
7; loss, $200.

——John Collier’s ice house at New Brunswick, N. J., was
burned May 27.

——Thomas Summerville's ice house at Bunker Hill, Ill.,
was burned May 21.

—A fire injured the roof of the ** Bec " line ice house at
Galion, Ohio, June 14.

——Earl & Bishop's ice house at Ludington, Mich., was
burned May 27; loss, $3,000.

——J. T. Barhydt's three ice houses at Schenectady, N. Y.,
were burned Junc 8; insured.

——A portion of the ice house of the Waterford lce Co.,
Waterford, N. Y., was undermined by water May 28; loss, 8350,

——The lard refinery at Swift & Co.'s packing house, Chi-
cago, was damaged by fire to amount of $5,000, June 14; in-
sured.

——John Quigley’s ice house at Rondout, N, Y., was burned
May 25 and 1,000 tons of ice destroyed; loss, $5,000; insurance,
$1,800.

——During the floods of June 5 the Jackson (Mich.) Ice Co.'s
houses were undermined by water, and from 200 to 3oo tons of
ice were destroyed.

——The local ice house and office of the National Capital
Ice Co., Washington, D. C., were damaged by fire and their
stables burned June s5; loss, $1,500; insured.

—Louis Singer's four ice houses and stable at McKee's
Rocks, near Pittsburgh, Pa., were burned May 30: loss, 85,000;
uninsured: cause, supposed incendiary. The horses were
saved. The ice stored was owned by Otto Buettoer and Frank
Bryan.

NATURAL ICE NOTES.

——Dr. Baker, Baldwinsville, Mass., is building an ice
house.

——The Wagner Lake Ice Co., of Sandusky, has opened an
office at Toledo, Ohio.

——The Sylvan Lake Ice Co. has been incorporated at De-
troit, Mich.; capital stock, $25,000.

——The ). L. Miner Ice Co. has been given thecity govern-
ment ice contract at Detroit, Mich., at 15 cents per cwt.

——Wm. Zastrow, late of the Helena Ice Co., has organized
the O. K. Ice Co., Helena, Mont., beginning business June 1,

——The Chas. Timeus ice house at Sidney, Ohio. recently
burned, has been rebuilt around the ice, most of which was
saved.

——The Kissena Lake Ice Co., Flushing, N. Y., will this
summer clear the lake bed of vegctation, and begin the work of
cnlarging the lake in order to make it fit for an ice harvest field.

——-The new owners ot the Middlesex Ice Co., Malden,
Mass., will build four new ice houses at Pentucket pond, Tops-
ficld, this scason, as a substitute for harvest fields and storage
houses required at formner territory by the city of Malden. The
company is building also a stable 175X 45 fect in size.
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R. SECRETARY MORTON, of the department
M of agriculture, is reported in the daily press as
about to make a reduction in the force of meat inspec-
tors throughout the country, basing his purpose on the
fact that the exportation of meats inspected has been
less since inspection began than it was previously
—not, of course, because of inspection, but in spite of
it. He holds, therefore, that the system has had no
beneficial results to the trade, and that Germany in
particular, one of the largest buyers, has its own in-
spectors, through whose hands all meats must pass for
inspection, notwithstanding their prior inspection in
America and label to that effect.

THE Chicago Packing and Provision Co., London
and Chicago, with packing houses at Chicago and
Omaha, Neb., reduced its last regular dividend on
ordinaries from 15 to 12'; per cent. The previous
interim dividend was at the rate of 15 per cent per
annum. The official report says that ¢ the company in
Chicago is about 154,000 head short of last year's pur-
chases, and the rate per head of the hog has advanced
about $§1. The other figures in the accounts remain
very much the same as they were last year. The Chi-
cago company claim to have a surplus of $188,756; they
claim undivided profits of $424,179, from which, how-
ever, has to be deducted the present dividend, together
with the fixed charges for the time. The bonded debt
remains the same ($650,000)."

THE packing industry of Kansas City has rushed to
the front during the twelve months as it has not for years.
The beef, hog and mutton capacity has been increased
from 40 to 60 per cent, says the Jowurnal. There are eight
packing establishments here, in which over $16,000,000
is invested, and between 6,000 and g,000 men are em-
ployed, according as the time of the year and supply
and demand make the pace. Packers and dressed meat
men purchased at the stock yards during the year $48,-
500,000 worth of raw material upon which to operate,and
it is estimated thatthe value of the same when ready for
market made the grand aggregate of 364,000,000. At
present the largest packing house inthe world is situated
at Kansas City. For the year closing June 1, packers
and dressed meat men used 78,834 head of cattle, 54,-
700 calves, 1,927,826 hogs, 249,783 sheep. It is a note-
worthy fact that very few at present of the medium
weight class of cattle are sent on from Kansas City in
first hands, but are taken out by local dressed meat men.
The sheep coming here that are fit for the butcher are
about all sold to local packers, and the same is true with
reference to hogs to a greater extent than ever before.

PACKING HOUSE NOTES.
——Armour & Co.'s beef refrigerator at Scranton, Pa., was
burned June 26: loss, $15,000; insured.
——1It is announced that the Fort Worth (Tex.) packing
house will start up for business on or about July 1.

——The new Armour cooler, at Glens Falls, N. Y., has been
finished. The cooler is 25X 50 feet in size, and the ice room
holds 160 tons.

The Armour ice house, at Wilkinsburg, Pa., has been
torn down for removal to Altoona, where the new icing station
has been erected.

——The Whittaker packing houses in St. Louis and Wichita,
Kan., are in financial difficulties, owing, it is said, to a disagree-
ment between the owners, and the plants have been attached by
creditors.

——Swift & Co., Kansas City, shut down the hog depart-
ment June 16, owing to scarcity and high price of hogs. The
other packing houses in the city have reduced the number of
their hog department employes.

——An effort is being made to organize a butchers’ associa-
tion for the purpose of building slaughter and packing houses,
etc., at Knoxville, Tenn. Charter has been applied for. W. B.
French, J. M. Kirby, R. M. Plumlee and others are intcrested.

—— Messrs. Nelson Morris & Co. have plans completed for
a new cooler at Poughkeepsie, N. Y. The building will be in
the shape of the letter L, 116 fect 3 inches deep by 20 fcet wide,
with an L of 35 feet, which will be used as an office. The build-
ing will be two stories high.

RAILWAY REFRIGERATION NOTES.
——Mr. Canda, of New York, is having five refrigerator cars
built at Huntington, W. Va., from his own models, which when
finished will be tested on the Southern Pacific railroad.

——A joint circular has been issucd by the American Re-
frigerator Transit Co., the Santa Fe Fruit and Refrigerator line,
the Louisville & Nashville Railroad Co., the Missouri Pacific,the
Missouri, Kansas & Texas, the Mobile & Ohio, the Cairo Short
Line, the St. Louis & San Francisco and the St. Louis South-
western Cotton Belt announcing that on and after May 24, and
until October 1, icing charges will be made on shipments in re-
frigerator cars in addition to regular tariff rates from St. Louis
as follows: To Memphis, 88 per car; Van Buren, Little Rock,
Fort Smith, Pine Bluft, Camden, $10 per car; Texas, Mississippi
and Louisiana points, $15; Birmingham, Selina, Montgomery,
815 per car. This will not apply on shipments of packing house
products and beer, as those shippers furnish their own ice.

——The American Rolling Stock Co. has been incorporated
at Omaha, Neb.  South Omaha will be headquarters of the cor-
poration, and the capital stock is fixed at $500,000, divided into
shares of $100 each, which is to be fully paid in when the certifi-
cates are issned. Business was begun June 1, 1893, to con-
tinue for thirty years. The incorporators are Michael Cudahy,
H. L. Kreider, W. M. Keenan, John Forbes and John S. Knox.
It is stated that the enterprise is entirely distinct and apart from
the Cudahy Packing Co., although that corporation is heavily
interested in it. The company will operate all kinds of cars,
furnishing refrigerator cars to packing companies and stock cars
to live stock shippers. It is further designed to obviate the
trouble that the packing company has experienced by the rail-
roads loading their empty cars and sending them to a second
destination before they are returned to their starting point.

——Mr. Sickles, representing A. S. Cook & Co., of Florida,
early in []unc was at Fort Valley, Ga., fitting up some E. T., V.
& G. railroad cars, with his center ice vault, which he promises
will revolutionize fruit refrigeration. Heretofore refrigerator
cars have only been fixed withiice vaults either on top or at each
end, holding 3rom three and one-half to five tons of ice to the
car, and leaving the greater amount of the fruit in the car far-
thest from the ice. **In end icers the fruit in the center of the
car was twelve fect from the ice,” says this inventor.
“With the Sickles device the car will carry six
tons of ice, which is so distributed that not a single crate of
fruit is more than thirty inches from the ice, which,it is claimed,
will cause peaches to be carried to market in much better con-
dition than it is possible to carry it in end and top icers. This
center ice vault is put in the center of the car, with sufficient
ventilation to start a current of air, and as the cars are provided
with small trap doors, the hot air can be allowed to escape, and
the temperaturc of the car reduced rapidly to 4o0°
while it is a hard matter to reduce end and top icers lower than
47~ with all the ice they can pack in. This de-
vice is pronounced the best yet seen by fruit shippers, and they
think they will get their fruit to market in better condition than
it was ever known to be carried before.”  The fruit business is
rapidly increasing in southern Georgia, and in consequence,
while fast year there were only three refrigerator car companies
secking this traffic, this year there are seven different refrig-
erator car lines there already, ‘‘ and more expected.” Hence
fruit shippers are not liable to want for refrigerator carsthis sea-
son. The melon crop of Georgia started north about June 1. The
first car load was shipped from Albany, Ga., to Cincinnati,while
now they are coming north to all the big markets, from Boston
to St. Paul. Melon growers say the crop will be unusually large
and that the melons will be of good quality. About 10,000 acres
are planted to melons in southwest Georgia alone.  An idea of
the size of the shipments can be gained when it is stated that
the Georgia Central Railroad Co. expects to ship 3,000 carloads.
The Chicago demand, it is expected, will be very large, and the
growers anticipate realizing good prices for the fruit.
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We append below the most important new patents
relating to the ice, ice making, refrigerating, cold stor-
age and kindred trades that have been issued from the
patent office during the past month, reported expressly
for Ick axp Rt riGERVITON.

REFRIGERATOR.

No. 498,400. Charles C. Lockstaedt, Chicago, Ill. Filed December
18, 18g91. Serial No. 415,456. Patented May 30, 1893. (No
model.)

Claim. —1. A refrigerator having outer and inner
walls, an interposed layer of bibulous material, open-
ings or perforations in the inner side
walls, and openings or perforations
in the outer wall, wherchy moisture
absorbed by said Dbibulous layer
through openings or perforations in
the inner side walls can evaporate
through said openings or perfora-
tions in the outer wall, substantially
as described.
2. A refrigerator having outer
and inner walls, an interposcd layer

Ui vivwivus wacerial, openings or perforations in the up-

per portion only of the inner side walls, and openings or

perforations in the outer wall, whereby moisture
absorbed by said bibulous layer through openings or
perforations in the inner side walls can evaporate
through said openings or perforations in the outer wall,
substantially as described.

FILTER.

No. 498,544. Charles C. Froelich, Pottstown, and William Lorey
and Henry Guenther, Philadelphia, Pa. Filed July 11, 1892.
Serial No. 439,577. Patented May 3o, 1893. (No model.)

Claim. 1. A filter consisting of a tank having a
screw with a continuous thread rising from the bottom

thereof, spiders with hubs adjustable on said screw, and
arms with rims integral therewith, said arms having por-
tions of reduced height, screens between said spiders,
said tank having an inlet below the lowest spider, said
parts being combined substantially as described.

2. A filter having a tank with screens and filtering
material between the same, and diaphragms adapted to
retain said screens and compress said material, in com-
bination with a screw rising from the bottom of the tank
of the filter, passing through the screens and dia-
phragzms and the end of the tank, and a nut which is
fitted on the upper end of the screw and tightens against
said lid, said parts being combined substantially as de-
scribed.
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REFRIGERATOR.

Henry C. Beardsley, New Duluth, assignor to Chatles
Filed Apnl 21,1892, Scr.al No. 430,004.
(No model.

No. 498,612,
Hurd, Duluth, Minn.
Patented May 3o, 1893.
Claim. —1. Inarefnigeratoran upper dnp prpe leading

from the ice receptacle, i combimation with a separate

lower pipe Cleading out trom the
refrigerator, and an independent
cast glass trap, adapted to con-
nect the said pipes and detachable
at will therefrom without remov-

g either of the pipes,  sub-

stantially as desenibed.

2. Inarefrigerator, the trap
) cast an glass and provided
with the threaded necks o, o, in
combination with the perforated
screw caps /£ and /, the glass
tube /7 secured in the lower neck
of the trap by the cap /, the rub-
ber gasket ¢ sccured on the up-
per neck by the cap /2, and the
drip pipe fitting closely said gas-
ket, substantially as described.

3. In a refrigerator, the glass
trap /2 provided with threaded
l necks d, o, in combination with the
screw caps £ and /. the wide rubber gasket ¢, the drip
pipe /73 closely fitting said gasket, the glass tube #/
provided with flange 4, whereby it is secured in the neck
« by the cap /, and the lower or outlet pipe € fitting
upon the projecting end of the tube 77, substantially as
described.

APPARATUS FOR DISTILLING WATER.

No. 497.742. Winslow Allderdice, Warren, Ohio, assignor to Will-
iam H. Allderdice, Washington, D, C. Filed November 4,
1892. Serial No. 451,019. Patented May 16, 1893. (No
model. )

Clarm. 1. In an apparatus for distilling water, the
combination of a main casing, provided with an annular
condensing  tank in the lower part

thercof, a boiler in the upper part of

said casing and a condensing coil

leading from <iid boiler through said

annular tank, a pipe opening into said

condensing tank near the base thercof

for supplving water thereto, an over-

flow pipe opening upward to the at-

mosphere and connected to the upper

part of said coudensing tank and a

feed pipe connecting the upper part

of said tank with said baoiler terminating below the level
of the overflow opening and means for heating said
boiler, substantially as and for the purposes described.

REFRIGERATING APPARATUS.

No. 500,088. Martin Wanner, Denver, Colo., assignor of eleven.
twentieths to William B. Crittenden and jJohn M. Millman,
same place. Filed December 8, 1892. Secrial No. 454.459-
Patented June 20, 1893. . No model.|
Claim.—-1. The combination in a refrigerating appa-

ratus, of a reservoir containing the refrigerating material,

receptacles for the
said material, connect-
ed with the reservoir
and in which the mate-
rial may be exposed to
the action of a vacuum,
more or less perfect, a
pipe  connccting  the
said  receptacle  with
the device which pro-
Juces the vacuum,
sard vacuum  produc-
ng device, and an
>verflow for said res-
ervoir Jocated below
the junction of said pipe with said receptacle, substan-
tially as set forth.
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MILK COOLER.

Charles L. Kneeland, Lansing, Mich. Filed Septem-

No. 499,840.
Serial No. 447,306. Patented June 20, 1893. (No

ber 29, 1892.

model.)

Claim.—1. The combination with the casing, of the
water tank therein having a glass front, the ice chamber
above the bottom of the tank and con-
nected to said tank, and a grating be-
tween the ice and water chambers.

2. The combination with the cas-
ing,the water tank therein,and the cans
mounted upon the bottom of said
tank, of the elastic bands secured to
the casing and drawn around thecans,
and provided with hooks engaging with
the tops of the cans.

3. The combination with the cas-
ing, the water tank, and the cans mounted upon the
bottom of said tank, of the ice chamber connected to the
water tank, and the grating separating them.

REFRIGERATING APPARATUS.

No. 500,107. Martin Wanner, Denver, Colo., assignor of one-half
to William B. Crittenden and John M. Millman, Bucyrus, Ohio.
Filed December 8, 1892. Serial No. 454,458. (No model.)
Claim.—1. The combination in a refrigerating

apparatus of a reservoir adapted to contain the refriger-
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ating material, a receptacle for the said material, con-
nected with the reservoir, in which receptacle the ma-
terial may be exposed to the action of a current of air,
a pipe open to the exterior atmosphere and connecting
said receptacle with the device which produces the
current of air, and said device, substantially as set forth.

WANTED AND FOR SALE ADVERTISEMENTS.

[The charge for advertisements in this column is §2 cach insertion for seventy
words or less, and twenly-five cents for each additional fourteen words. No adver-
tisements will be inserted unless accompanied by the mecessary cash. Parties
answering these advertisements must write 4o the addresses given, as the Publishers
decline to furnish any information concerning them.)

For Sale.

Good second-hand ice machine, in
*“P. K.," care ICE AND REFRIGERATION, [

rfect mnnlng order., Address

La Salle st., Chicago.

For Sale.
12-ton absorption ice making machine in perfect order. Can be loaded
and shipped at once. Price $4,000 F. O. B. cars, with New York rate to des-
tination. Address, F. B. CONOVER, Long Branch, N. J.

Situation Wanted as Engineer
In cither ice factory, cold storage warehouse or brewery; or would take
small interest in either. Understand either absorption or compression
system. First-class reference. Address, *G.K.” 106 Eleventh st., Hobo-
ken, N. J.

Partner Wanted,

In a business that is already well established, and on a good paying basis,
in a large and centrally located city. He must have from $5,000 to $10.000 to
put into business. Write for particulars to *“ W. P. B.,” care ICE AND RE-
FRIGERATION, 177 La Salle st., Chicago.

Situation as Engineer.

Engineer wants situation. Familiar with all the details of ice making
and refrigeration. Now holding position of chief engincer in ice factory in
city on South Atlantic coast. Want to make a change on family’s account;
can come at one day's notice. Address, ‘“*A. F. A, M.” care of ICE AND
REFRIGERATION.

Engineer Wanted.

A thoroughl:‘y practical man for a 5-ton compression ice plant in Jamaica,
West Indies. ust be able to make repairs and furnish references. None
but experienced, sober man need apply. Best board and lodging here is

.00 per month; climate healthy. Address, stating salary expected, W, J.
FRANCKE, Montego Bay, Jamaica, West Indies.

Second-Hand Ice Machinery for Sale.

Two compression machines, one of 12-ton refrigerating capacity or
5ton ice making, and one of 24-ton refrigerating capacity or 10-ton ice
making, can be purchased for less than cost. They are guaranteed equal
in every respect to the best new machines now on the market. Address for
particulars,**S.W.,” care ICE AND REFRIGERATION, 177 La Salle st., Chicago.

Position Wanted
With some concern either manufacturing orcontemplating the manufacture
of ice and refrigerating machinery, by young man of several years experi-
ence, and thoroughly acquainted with all departments of the business. Can
furnish best of references and bring to the concern some valuable improve-
gn:luts. Address *“ H. A.,” care ICE AND REFRIGERATION, 177 La Saﬂe st.,
cago.

The Oshorne Steam Engineering Co.

ROOMS 714-715, 167 DEARBORN 8T., CHICAGO.
EN G I " E E Rs lee ud‘&"«'srnmgﬁ :5‘:: t'.:: go?l:’:mu_nm

A1l who contemplate the construction of a Cold Storage or Ice Plant on the
latest improved and economical system, will consult their interests
by calling on or corresponding with us. Plans, estimates,
specifications and superintendence furnished.

“SPECIAL EFFICIENCIES AND ECONOMIES."”

Te CHICAGO AUTOGRAPHIC REGISTER

ABOR-SAVING BUSINESS SYSTEM,
ENFORCING HONESTY AND ACCURACY.

Makes three bills at one writing, two of
which are thrown out and one remains in the

machine as a record.
Write for Catalogue and Price List to

CAGO AUTOGRAPHIC REGISTER CO.,
154 Monroe 8t.,, Chicago, lll.

THIS SPACE WILL BE OCCUPIED NEXT MONTH
BY THE ADVERTISEMENT OF .

C. S. SOLOMON & CO.

1015 Sansom Street,
PHILADELPHIA, PA.

Not Chance, But Skill

Did you suppose that it was all by chance orluck
that we succeeded in makiny the best Black
varnish on earth? Did you suppose we
had gone to sleep some night, and with the morn-
ing's dawn had mastered this NUBIAN busi-

ness? Well, rather not; it has kept our little *think works ** busy for many long years, and we don't think we know it all yet; but we do
know that for refrigerating machinery, stand pipes, coils, smoke stachs and all iron work.where a durable and handsome finish is required,
we are in the front rank. Prices reasonable, quality guaranteed and NO VILE, ODORS,

=iz, THE NUBIAN IRON ENAMEL CO.

17 to 19 Nubian Avenue,
CRAGIN. ILL, (A Cnicago Suburb)
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THE COLD STORAGE FIRE.

RURNING OF THE HERCULES IRON WORKS COLD STORAGE HOUSE AT
THE WORLD'S COLUMRBIAN EXPOSITION --SERIOUS LOSS
OF LIFE AND MONEY.

HE burning of the cold storage house at the World's

Fair on July 10 last, was one of the most appalling
calamitics Chicago has seen in many years, and it will
be, probably, one of the
most scrious American
casualties of the year
1893. The great loss of
life, the large money
value destroyed, and the
tremendous rapidity
with which the destroy-
ing element accom-
plished its terrible work
will ever mark it an
exceptional one in the
history of the calamities
of late years.

This cold storage and
ice making plant, as
readers of Ice axp RE-
FRIGERATION will remem-
ber, was erected by the
Hercules Iron Works,of
Chicago, under a con-
tract with the World's
Columbian Exposition
Co., on the basis of a
concession to the Her-
cules Iron Works, which
company, in return for
the payment to the
World’'s Fair company
of a certain percentage of the receipts, had the exclusive
right to sell all the ice used on the grounds controlled
by the Exposition, and the exclusive right to furnish the
cold storage space used thereon by other concessionaires
and the exhibitors.

In order to make the ice and to provide cold storage
facilities, the Hercules Iron Works erected the building
which was illustrated and described in the December
issue, 1892, of this journal. The building stood nearly
due west of the Administration building, and was 130X%

CHICAGO : NEW YORK : AUGUST: 1893.

BURNING OF COLD STORAGE HOUSE AT WORLD'S FAIR—SHOWING FIREMEN
IMPRISONED ON THE TOWER.

$2.00 PER ANNUM.

255 feet in size. It was five stories high, with obsecrva-
tory towers on the four corners and a central tower 191
feet high which was the smoke stack of the boiler
room. The upper floor was open, intended originally
for a grand promenade, a finc view of the grounds hav-
ing been obtainable from this floor, through the con-
tinuous row of columns on the four sides, which sup-
ported the fricze just
under the roof. In June,
however, the top floor
was in part converted
into a skating rink, the
east half of the floor, for
a space of 54X208 feet,
having been piped for
the circulation of brine,
on which pipes four to
six inches of ice were to
have been frozen, afford-
ing a magnificent sheet
of ice for skating.
Around this sheet of ice
was a broad promenade
for spectators, while the
west half of the floor
would have served for a
café and smoking room.
The work of piping this
floor had just been fin-
ished, freezing had be-
gun, and in a few hours
more the rink would have
been opened to the pub-
lic for skating. Franklin
P. Burnham, the arch-
itect of the building, pre-
pared all the plans and specifications for the ice rink,
which were generally regarded by experts to have been
the most perfect arrangement of this kind that has ever
been carried into execution. Four elevators were in
operation, one at each corner, to lift visitors to the rink
floor, and four stairways also existed.

The engine room was in the center of the building,
opposite the east entrance, and contained three Hercules
ice machines of 300 tons capacity. The ice tanks in the
south end of the building, opened in May, were making
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over 100 tons of ice daily, while the north end of the plant,
opened in April, was devoted to cold storage, and con-
tained an immense amount of provisions, meats, fish,
cheese, wines, mineral waters, etc., as well as fruit held
for pomological exhibitors, most of whom, about the
first of May, removed their fruit from the cold storage
houses in the city to this plant.

How the fire originated will probably never be known,
in spite of the confident dictzum of the daily press that the
chimney shaft was imperfectly constructed, in not having
been provided with a thimble guard, as called for by the
architect’s specifications. If this were true, the smoke
stack would have ended below the top of the wood work
of the tower, leaving such wood work in unprotected con-
tact with the smoke and heat from the chimney; and
would have permitted the hot soot to drop down the
shaft outside the iron stack and upon the wooden shell
of the tower.

However this may be (and it seems a hardly cred-
ible solution of all the mysteries of this remarkable

the air, the flames seeming to the thousands of specta-
tors who had gathered as though they might be at once
put out, they burst forth with an appalling fury many
feet below, cutting off without warning the men above.
Marshal Murphy ordered his men down from the
doomed structure by means of the life lines which they
had brought. One by one these ropes were lowered, to be
instantly cut in twain by the greedy flames, which rose
higher to the balconies above. Then came the realiza-
tion that all hope was lost, and this body of gallant men,
comrades in many a heroic fight, drew closely together,
awaiting calmly the death before them. The hun-
dreds of firemen and guards, desperate in their helpless-
ness, could do nothing; no power could save them. It
was a heart-breaking scene as they clasped hands in
their last farewell. The flames, fanned by the brisk
east wind, swept about their forms, which were clearly
outlined against the glaring whiteness of the tower, and
man by man they dropped in full sight of the agonized
throng below. Whileone or two yet remained the great

BURNING OF COLD STORAGE HOUSE AT THE WORLD'S FAIR—SHOWING THE BUILDING SOON AFTER THE FALL
OF THE SMOKE STACK TOWER.

fire, in spite of the fact that it is the fire department’s
theory), about 1:00 o’clock of July 10, a small blaze was
discovered at the top of the tower or chimney; and to the
alarm sent in the fire department of the Exposition and
the Columbian guards responded. No one seems to
have dreamed of a serious fire, and the work of extin-
guishing the blaze appeared to be but the work of a mo-
ment. Led by Captain Fitzpatrick, the firemen attacked
the flames by ascending almost to the top of the smoke
stack tower. It was, however, a comparatively long
time before any water was thrown upon the building, and
then only one stream at insufficient pressure was avail-
able; and no water was at any time thrown upon the
burning tower. It is also certain that Marshal Murphy
and Capt. Fitzpatrick were notified of the existence of
fire below the tower in the main part of the building it-
self. The graphic words of a contemporary tell the rest
of the story:

¢ A more deceptive fire has been rarely known: for
while the score or more of men were working high in

tower tottered and fell, crashing through the roof and
carrying with it the unconscious men. Captain Fitz-
patrick, who had been connected with the fire depart-
ment of the Expcsition since its organization, was one
of the first to fall. Fatally hurt, he was found by Mar-
shal Murphy just as there came a great upheaval of
the main roof, caused by an explosion beneath; he was
still alive, but was cut off from aid by a great volume of
fire. Hastily descending to the ground, Murphy or-
dered a ladder placed against the trembling wall at a
point where Fitzpatrick could be reached, and called for
volunteers to attempt the rescue. It was a call to battle
hand to hand with death, yet three men stepped forth,
and this heroic quartette, with the marshal in advance,
mounted the’nsecure ladder, disappearing in the flames.
Few dared jppe for their return. Presently, however,
they reappgpred, bearing the helpless man, and carefully
lowered him from the wavering cornice; this done, they
had scarcely reached the ground, three by means of the
ladder, the fourth by sliding ninety feet down a line of
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hose, when the entire wall fell in. It was a gallant
cttort to rescue the brave Fitzpatrick, who died from his
injuries in a few hours. Sixteen men, eleven of whom
were members of the fire department, are known to have
perished. Besides these some fifteen were injured.
Within one hour, so fierce were the flames, the entire
building was consumed.”

Our illustrations show the doomed building at the
moment the flames burst from the tower and roof under
the firemen imprisoncd on the fatal tower; while the
larger picture shows the condition of the building soon
after the tower had fallen in, which occurred some thirty
or more minutes after the alarm of fire was given.

It is not our province to discuss the details of this
great calamity: all these will appear later, perhaps, since
Mr. D. H. Burnham, director of works of the Columbian
Exposition, Fire Marshal Murphy and Messrs. Skinner
and MacDonald, of the Hercules Iron Works, have been
held by the coroner’s jury tu await the action of the
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BOOK NOTICES.

A WEeEx a1 T7HE Fair. Illustrating the wonders of the Worlil's
Columbian Exposition.  With maps, illustrations, ete. Chi-
cago: Rand, McNally & Co.  Sm. Smo, 268 pp.  Cloth and

paper.

This is the very latest guide to the World's Fair, and is com-
piled from special descriptive articles by Director of Works D.H.
Burnham, Mrs. Potter Palmer, the Countess of Aberdecn, Mrs,
Schuyler Van Rensselaer, W. E. Curtis, Messrs, Adler and
Sullivan, L. S. Beman, \WW. W. Boyington, Henry Ives Cobb,
W. J. Edbrooke, Frank W. Grogan, Sophia G. Hayden, Jarvis
Hunt, W. L. B. Jenney, Henry Van Brunt, Francis White-
house, and other individuals who have been mtimately connected
with the great works of the Exposition, cach of whom treats of
that section of the Fair to which each has given special personal
attention. The test is comprehensive, but as closely condensed
as is consistent with clearness and accuracy, and the work of all
has been woven into a complete whole, which affords full, clear,
concise, and, above all, the most reliable information upon every
subject embraced in its scope, while, even were such desirable,
its space is too limited to admit of verbose descriptions or discurs-
ive ramblings: the mere dull, dry cataloguing of details has been
equally avoided. A close reading of the book will enable any

HERCULES ICE MAKING AND COLD STORAGE HOUSE AS IT APPEARED JUST BEFORE THE FIRE.

grand jury and a legal trial to fix the responsibility for
the loss of life. Mr. F. P. Burnham, the architect, was,
by the coroner's jury, exonerated from all responsibility
in connection with the fire, his plans having been
approved by the construction department of the World’s
Fair, and he himself having taken no part in the erection
of the building, beyond the preparation of the plans and
specifications therefor.

On July 12, the Hercules Iron Works, who had lost
some $250,000 by the fire, with practically no insurance,
made an assignment in the county court for the benefit
of their creditors. The liabilities stated are somewhat
in excess of $250,000, with claimed assets of the works
and personal assets of Messrs. Skinner and MacDonald
of over $500,000. These gentlemen are confident that
the affairs of the Hercules Iron Works will be speedily
adjusted, when they will resume operations.

——The directors of the Quinc{ (IIL) Ice, Produce and
Storage Co., June 28, elected J. H. Brown, president; W. W.
Benton, vice-president; Joel Benton, treasurer.

one to post himself thoroughly as to the architecture, size, cost
and decorations of all the buildings: the name and description
of each statue, fountain, obelisk, etc., with the names and other
data of the architects, artists and sculptors who designed them.
The cuts are accurate and artistic, as are the ground plans of
the floors of buildings and the indexed general map. In almost
every instance the artists and sculptors themsclves have de-
scribed the work, and in such clear, forcible style that even the
technical terms of their different arts are made plain. All in all
the book is simple, accurate and well edited.

As OtHErs SEE Us. Penberthy Injector Co., Detroit; 63mo

24 pp. Free on application.

This is the title of a neat little pamphlet containing letters
from steam users, steam supply houses, etc., in United States
and Canadas,in refercnce to the injectors made by the company,
some of whom have sold and used these goods from four to six
years.

.

——The Crystal Ice Co., Harrisburg, Pa.. has been re-or-
ganized with the following officers: President, George G. Boyer;
sccretary, W. S. Corman; treasurer, George Pancake, directors,
George G. Boyer, James Russ aud William Smith. The company
operates under a charter with a capital stock of &i1o0,000, The
works have forty-five tons daily capacity.
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[Written for ICE AND REFRIGERATION.)

SOME PROPERTIES OF AMMONIA.

PROPERTIES OF SATURATED VAPOR OF AMMONIA—TABLE OF PROP-
ERTIES OF AMMONIA—CALCULATING SPECIFIC
HEAT BY FORMULA.

By Pror. DE VoLsoN Woob.

HE following is the promised corrected and extended
T table on the properties of the saturated vapor of
ammonia:

|
i
]
Iy
I
l
"
I

|

é ;¢ \-- — -
TEMPERA- | PRESSURE, | No . q H & E_ 3.;
TURE. ABSOLUTE. §_E N E%‘ 3PP 'g'_ . | g= "’.}’
LR e & N i

ST s[5 T e S5 RRE| | §E 85104 88
Sl E T |TAs|agie| 22 1588 s R

Bl E | B | Se |SeE EED | BE o5 [Ef OS¢

8] = | &5 | "EDsLN | EE (ES |Ey ER

B 8 |8 |8 |§° IXF s |2 |E% %8

2 2 o o - < ° 5 v
Al =< |5 158 = ([ (= 2 iF g
— 40 | 420.66 | 1540.9 | 10.69 | 579.67 | 48.23 | 531.44 | 24.37 | .23 | 0410
— 35| 425.66 | 1773.6 | 12.31 | 576.69 | 48.48 | 528.21 | 21.29 .0236 | .0467
— 30 | 430.66 | 2035.8 | 14.13 | 573.69 | 48.77 | 524.92 | 18.66 | .0237 | .0535
— 25| 435.66 | 2329.5 16.17 | 570.68 | 49.06 | 521.62 , 16.41 | .0238 ' 0609
— 20 | 44066 1 2657.5 18.45 | 567.67 | 49.38 | 518.20 | 14.48 | .0240 ' .0690
— 15| #5060 | 3022.5 20.99 | 56404 | 49067 51407 | 1281 | 0242, ‘om0
— 10| 450.66 | 3428.0  23.77 | 561.61 | 49.9% |511.62, 11.36 | 0243 .0878
— 5| 455.66 | 3877.2 | 26.93 | 558.56 | 50.31 [508.25 ' 10.12 | .0244 | .098%
0| 400.66 | 4373.5 | 30.37 | 555.50 | 50.68 |504.82| 9.04 | .0246  .1109
+ 5465.66 4920.5 | 34.17 | 552.43 | 50.84 | S01.£0 . 8.06 | .0247 | .121
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+ 20 | 480.66 | 6905.3 ' 47.95 543.15| 51.61 |491.54 | 5.84 | .0252| .172
+ 25| 485.66 | 7695.2  53.43 540.(3| 51.80 |488.23 | 520 | .0253 | 1901
+ 30 | 490.66 | 8556.6 | 59.41 : £36.92 | 52.01 |484.91 | 4.75| .og54 | 2108
+ 35(495.66 ' 9493.9 | 65.93 | 533.78 | 52.22 |481.56 | 4.31 .025  .2320
140 500.66 10512 | 73.00 | 530.63 | 52.42 | 478.2t | 3.91 | .0257| .2583
45 | 505.66 ium 80.06 | 527.47 | 52.62 | 474.85 3.56 | .0260 | .2809
+ 50 | 510.66 12811  88.9% 524.30 ' 52.82 [471.48 | 3.25| .0200 | .3109
+ 55 [ 515.66 (14102« 97.93 521.12 53.01 |468.11 | 2.9 | .0260 | .3379
+ 60 | 520.06 {15494 | 107.60 517.93 5321 |464.72 | 2.70 | .025| .37
+ 65| 525,66 116993 | 118.03 514.73 ' 52.38 | 461.35| 2.48 | .0266 | .4034
+ 70 [ 530.66 118605 | 129.21 511.52 | 53.57 |457.85| 2.27| .0268 | 4405
+ 75 | 535.06 |20336 1 141.25 508.29 | 53.7¢ | 454.53 | 2.08| .0270 | g0
+ 80 | 540.66 (22192 ' 154.11 | 504.66 | 53.% |450.70 | 1.91| .0212| .5262
+ 85 | 545.66 24178 | 167.86 | 501.81 54.15 | 447.66 | 1.71| 0273 | 5649
+ 90 | 550.66 126300 | 182.8 |498.11 54.28 | 443.83 | 1.64 | .0274| .6098
+ 95 | 565.66 28565  198.37 | 495.20 S4.41 |440.88 | 1.51' .0277| .e622
+ 100| 560.66 3070  215.14 | 491.50 = 54.54 [ 436.96 | 1.39! 029 | 7194
+ 105| 565.06 lsssso 232.98 | 488.72 54.67 |434.08 | 1.289 L0281 | .77
+ 110] 570.66 36284  251.97 | 485.42 | 54.78 |430.64 | 1.203 .0283 | .8312
+ 115| 57506 39183 . 272.14 | 482,41 | S4.91 | 42740 | 1.121] (0285 | 8912
+ 120| 580.06 42267 ' 293.40 | 478.79 | 55.03 | 423.75 | 1.041 .0287 | .9608
| |
+ 125 585.66 4455& 316.16 | 475.45 | 55.09 | 420.39 | 9699 0289 | 1.0310
+ 130/ 290.66 48778  340.42 | 472.11 | 55.16 | 416.94 | .9051 0201 | 1.1048
+ 135 $95.60 5226 365.16 | 468.75 | 55.22 | 41353 | s45T lo93 | 11124
+ 10| 600.66 56483  392.22 | 465.30 | 55.29 | 410.00| 7910 0205 | 1.2642
+ 145 605.66 60550  420.49 | 462.01 | 55.34 | 406.07 | .7408 .0207 | 1.3477
+ 150] 610.66 64833  450.20 | 458162 | 55.39 | 402.23 6M61 0299 | 1.43%
|

+ 155/ 615.66 69341  481.54 | 455.22 | 55.43 | 399.79 | .e511 .0302 | 1.
+ 160] 620.66 74086  514.40 | 451.81 | 5546 | 396.35 | 6128 .0304 | 1.6318
+ 165) 625.66 79071  549.04 | 448.39 | 55.48 | 392,94 | .5765 0300 | 1.7344

|

The relations between the pressure and temperature
of the saturated vapor have been computed from the
formula—

2196

7
in which p is the pressure per square foot and 7 the
temperature absolute on Fahrenheit scale. If p be per
square inch, this becomes—

Com.log. p = 8.4079 —

2196
T
This is nearly the same as the formula I deduced in
my first paper on ‘‘ Some Properties of Ammonia.” The
formula then used is—

Com. log. p = 6.2495 —

200
r

It may be a satisfaction to know how nearly the re-
sults given by this formula agree with those found by
the experiments of Regnault, and these are given in the
following table which is reprinted from my first paper
on this subject;

Com. log. p = 6.2469 — 2

1 2. 3 4
Ores s. sq. | Press . 5q. Numbers in Col. 3
’(Il‘::?i'le)::ag;ﬁ:em irlt.r;us(:'l:seelr‘:'(-d | Y i'nl.-e:s"cr:l::'lﬁa:gd less the corre-
heit, Regnault.  |from the equation. sm’"dégf gncs n
—24.66 15.80 15.81 ~+o.01
—24.46 15.96 15.97 +o.01
—23.73 16.25 16.29 +o0.04
—17.45 19.43 19.11 —o0.32
—17.25 19.51 19.29 —0.22
—14.51 21.26 20.69 —0.57
—14.26 21.66 20.83 —0.83
—11.06 23.01 22.68 —0.43
—8.88 24.12 23.84 —o0.28
—8.68 24.26 23.97 —o0.29
—1.07 30.32 28.84 —I.48
—1.03 29.33 28.87 —0.46
—o0.96 29.43 28.92 —o0.51
—o0.58 29.65 29.18 —0.47
—0.45 29.55 29.27 —o0.28
+1.89 31.30 30.97 —0.33
2.16 31.60 31.15 —o0.45
2.89 32.36 31.63 —0.73
7- 36.20 35.44 —0.76
8.44 36.83 36.07 —o0.76
10.13 38.39 37-49 —o0.90
13.06 41.35 40.07 —1.28
13.24 41.07 40.24 —o0.83
32.00 62.12 60.45 —1.67
39.15 70.07 70.02 —0.05
40.50 73.88 71.96 —I1.92
44 .47 80.23 77-91 —2.32
45.18 81.39 79.03 —2.36
45.21 81.36 79.07 —2.29
47.21 84.67 82.24 —2.43
49.96 87.20 86.78 —0.42
52.56 93.72 91.26 —2.46
56.34 103.40 98.08 —5.32
57.88 102.76 100.9 —1.80
64.67 118.89 114.6 —4.29
66.72 123.86 118.9 —4.96
67.46 122.44 120.5 —1.94
77'33 148.77 144.5 —4.27
86. 170.60 169.4 —I,20
go.86 185.46 180.7 —4.76
102.02 217.75 217.3 —0.45
120.07 284.30 287.5 +3.20
131.85 335-93 342.0 +6.07
147.83 418.99 427.94 +8.95
163.98 518.733 530.8 “+12.07
179.10 623.47 642.9 +19.43

To more fully elucidate this subject, I refer to my
second paper on ‘Some Properties of Ammonia.”
[The following is a reprint in full of this paper. —Ep1ror
IcE AND REFRIGERATION.]

In my first paperon ¢ Some Properties of Ammonia,
I gave a formula, equation (23), for the specific heat of a
liquid depending upon the properties of the saturated
vapor of the substance. One algebraic sign in that equa-
tion should be changed from + to —, so I will here write
it correctly:

v dp dhe dat’
o.=j dlp_a'[ —ky VT ); N 74
in which
/ is the mechanical equivalent of heat, and in Eng-
lish units is 778 foot-pounds.
2, the pressure in pounds per square foot.
v, the volume in cubic feet of a pound of the vapor.
¢, the absolute temperature at which the liquid is
evaporated.
¢, the absolute temperature of the superheated
vapor.
7, the temperature on the Fahrenheit scale.
4,, the latent heat of evaporation per pound in ordi-
nary thermal units; and
4,, the ordinary specific heat of the vapor, which for
ammonia is 0.50836.
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In applying this formula, I assumed that‘z was unity,

but I find that it has a finite value. [ will recompute
the value of ¢, and will bring forward all the necessary
formulas.

From the formula
2196

log. p=8.4079 — PRI (2)
we find
dp_ 2.3026X 2/96/) Q)
at p e e e
From the equatlon
! 4364 76920 ooz‘u
p=9/ ;.:( ) zf"w( .) ce e W)

which is the equation of an adiabatic of the superheated
vapor; find 47 and call it 47, after which drop all the sub-
scripts in the right-hand member, since the initial state
must coincide with the general one,and thus find, by the
aid of equation (3) above,

ar _  2.3026X2196 pv

dt 397.13—112135" £, . . . . . (5)

{1o w7

It was also found that
dh.

— g =0 .673040.000438T, . . . . . (6)
These reduce equation (1) to
2570
6.49922— - -
— y 44 112135
Cam1721364-0.000438 T+ f 39703 paer (7)

I find that this formula gives a decreasing value of
the specific heat for increase of temperature, a condi-
tion that has been proved experimentally only for water
from 40° F. to about 80° F.; and the decrease was so
small as to escape the observation of Regnault, who ob-
served it for states differing considerably in temperature.

Equation (7) gives a decrease of the specific heat of
about o.0oo14 for each degree of increase of temperature,
which is some forty times the positive rate of change of
the specific heat of water. The fact that it gives nega-
tive results indefinitely, and at so rapid a rate, excites
suspicion that the theory is defective. The cause ap-
pears to be in the denominator of the last term of the
pareunthesis of equation (7), for in the determination of
the equation to the adiabatic the exponents and coeffi-
cients are considered constant,which they cannot be ex-

actly,and the equation of the fluid, pz —_—al—i_, is only
v

approximate. The equation should be used, if at all,
only within the limits of Regnault’s experiments—that
is,between 11 and 24 cubic feet. Using the following set
of values, determined in my first paper, viz., v=20.7985,
1=426.66, T—=— 34° F., p=1823.7—equation (7) gives
c=1.093 . . . . . (8)

We next try the effect of assuming that the adlabatlc

of the superheated vapor is that of a perfect gas. For
this case we have
pv =Rt =89.3451.
; (v,
o = . )'V— 7 . . . (9)
L)t »
p=R i ERX (20)
va\l2
dp y Ryt 1
= - ( ‘)y-; (17)
dt y-1*'2\,;

Dropping the subscripts 4, and accenting 4%, we have
dp  395.31

_ _—— - e e e e e ¢ e e

dar v

(s2)
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This, with the preceding equations, reduces equation (7)

e

€= 1.12136 4+ 0.000;8T —0.00202 7 (73)
2
For the state
= 20.7985. p = 18523.7, 1 ~—426.66, T — — 34 [,
This becomes
€ == 1.10647 - 0.00042 =1 10605, (1)
For the state 7 = So /ahr.
v—1.89, p=— 22192, 1 - 5y40.
we have
€= 1.15640 — 0.00029 = 1.15611, (¥2%!

It will be seen that the last term of cquation (13) is
so small as to affect only the fourth decimal figure,
and hence may be omitted, in which case we have

c=1.12136 4 0.000435T, (16)

We are no longer confined to mere theorctical values
for the specific heat of liquid ammonia, for Dr. Hans
Von Strombeck, chemist for the De La Vergne Refrig-
erating Co., of New York, in the summer of 1890, found
from the mean of eight experiments that the specific

heat is
¢= 122876, . . . (17

the temperature of the liquid being abont 80° F. The
specific heat of liquids is, in practice, treated as constant.
The value in equation (15) is nearly 6 per cent less than
the value found by experiment.

Dr. Strombeck also found the latent heat of vapori-
zation of ammonia at 62.62° F., the mean of six ex-
periments giving

A, =532.8, . . (18

The corresponding value in my table of the proper-

ties of saturated vapor of ammonia, in my first paper is
A, = 516.0,

which is only 3 per cent less than the value found by Dr.

Strombeck.

As will be seen from the above, I found the value,
theoretically, of the specific heat of liquid ammonia
to be 1.556+ at 80° F., and that Dr. Von Strombeck
found the value, experimentally, to be

1.22874
being the mean of eight experiments.

Another test of my work is in the value of the latent
heat of evaporation.
At 32.45- F. my tablegives.................... A= 535.18

At 32.45° F. Dr. Strombeck found............ 534.2
Difference........o..oooiiii il 0.98

Ats53-F.mytablegives..................... Ao = 522.39

At 53 - Regnault’s experiment gives........... 521.64
Difference............ .o, 0.75

This particular value of Regnault’'s experiments was
determined by Prof. Jacobus from data published by
Regnault. Professor Jacobus' work is published in the
Transactions of the American Society of Mechanical
Engineers. It will be seen that my table gives values
practically exact as compared with the two experiments
at 32.45° and 53°, and must inspire a certain amount
of confidence in the entire table. In my first paper I
showed that Ledoux’ values for the latent heat of vap-
orization werc certainly too large, though probably only
about 4 per cent too large.

HE publishers of Ice aAND REFRIGERATION in order

to complete sets desired by late subscribers, want
a few copies of the issues for August and September, 18qg1,
and July, 1892. Subscribers sending us copies of such
issues will be credited two months on present subscrip-
tion.
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MAXWELL’S LITTLE DETIONS.

AN ALLEGED EXCEPTION TO THE SECOND LAW OF THERMODYNAM-
ICS—ARE MAXWELL'S LITTLE DEMONS A REALITY?

CCORDING to the prevailing conception the body
of a gas is made up of small atoms, or molecules,
which are in constant motion. The velocity of these
motions in connection with the mass of the moving mole-
cules represents the pressure and the temperature of
the gaseous body. Itis not supposed,however, that all
atoms or molecules move with the same velocity; on the
contrary, some move faster,others slower; and the direc-
tion and velocity of the motions of each molecule are
changed quite frequently.  The pressure and tempera-
ture of a given volume of a gaseous body, therefore,rep-
resents the average condition of all these various velo-
cities and directions.

We know from experience that it is impossible to
produce any inequality of temperature or pressure with-
in such a body of gas, if it is so enclosed as to permit
neither change of volume nor passage of heat, without the
application of work or energy. Indeed, this is one ex-
pression for the second law of thermodynamics, and it
is perfectly consistent with the above conception of a
gaseous body as long as we can deal with the same only
in mass, and have no power of perceiving or handling
the separate molecules of which they are made up; but
if'we conceive a being whose faculties are so sharpened
that he can follow every molecule in its course, such a
being, whose attributes are still as essentially finite as
our own, would be able to do what is at present impos-
sible to us.

Maxwell was the first to make this observation, and
the beings referred to have hence been called ‘¢ Max-
well’s little demons,” and under that name are frequent-
ly referred to in thermodynamic literature in a kind of
derisive way, as of an entirely visionary and hypothetical
character. Maxwell, in elucidating the functions of
these beings, refers to the above mentioned condition
of the molecules in a vessel full of air at uniform tem-
perature; accordingly these molecules are moving with
velocities by no means uniform, though the mean veloc-
ity of any great number of them, arbitrarily selected, is
almost exactly uniform. Now, let us suppose, says
Maxwell, ¢‘that such a vessel is divided in two portions,
A and B, by a division in which there is a small hole,
and that a being who can see the individual molecules
opens and closes this hole, so as to allow only the
swifter molecules to pass from 4 to B and only the slow-
er ones to pass from B to 4. He will thus, without ex-
penditure of work, raise the temperature of B and lower
that of 4 in contradiction to the second law of thermo-
dynamics. This is only one of the instances in which
conclusions which we have drawn from our experience
of bodies consisting of an immense number of molecules
may be found not to be applicable to the more delicate
observations and experiments which we may suppose
made by one who can perceive and handle the individual
molecules which we deal with only in large mass.”

««Truth is stranger than fiction,” and indeed, if the
conjectures of Mr. Stoney as given in a recent issue of
the proceedings of the Dublin Society are correct, there
are certain bacilli which even discount the little de-
mons of Maxwell.  These bacilli, ¢. g., some of the

nitrifying bacilli of the soil, are said to be sustained by
purely mineral food, while they furnish ejecta which con-
tain as much potential energy as their food, or more. If
this be the case, they must be supplied with a consider-
able amount of energy to enable them to evolve proto-
plasm and the other organic compounds of which they
consist, from these materials. Now, many bacilli are
so situated that this energy is certainly not derived from
sunshine, and it is suggested that it may be derived from
the gases or liquids about them.

The average speed with which the molecules of air
dart about is known to be nearly 500 meters a second—
the velocity of a rifle bullet; and the velocity of some of
the molecules must be many times this, probably five, six
or seven times as swift. ~We do not know so much
about the velocities of the molecules in liquids as of those
in gases, but the phenomena of evaporation and some
others indicate that they are, at least occasionally, com-
parable with those of a gas. Accordingly, whether the
microbe derives a part of its oxygen or other nourishment
from the gases or from the liquids about it, itis conceiv-
able that only the swifter moving molecules can penetrate
the microbe sufficiently far,or from some other cause are
either alone or predominantly fitted to be assimilated by
it.

Now, if this be what is actually taking place, the ad-
joining air or liquid must become cooler through the with-
drawal from it of its swiftest molecules; and in compen-
sation, an amount of energy exactly equivalent to this
loss of heat is imparted to the microbes,and available for
the formation within them of organic compounds.

It is further evident that if this be the source of energy
upon which bacilli and cocci have to draw, the minute-
ness of their narrowest dimension will be of advantage—
probably essential to them. Presumably it would be
limited only by such other necessary conditions as may
forbid the diminution of size being carried beyond a cer-
tain point. The diameter of a bacillus is frequently as
small as half or a third of a micron,which brings it toler-
ably well into the neighborhood of some molecular mag-
nitudes.

The transference of energy here suggested may be
what occurs, notwithstanding that it does not comply
with the second law of thermodynamics, which states
that heat will not pass from a cooler to .a warmer body
unless some adequate compensating event occurs,or has
occurred, in connection with the transference. This law
represents what happens when the vast number of mole-
cular events (which are the real events of nature) admit
of being treated statistically, and furnish an average re-
sult. It, therefore, has its limits; and the communica-
tion of energy from air to minute organisms, whichis de-
scribed above, is an example of a process which is ex-
empt from its operation, since this treatment is supposed
to be brought about by a discriminating treatment of the
molecules that impinge upon the bacillus, of precisely
the same kind as that which Maxwell pictured as made
by his little demons. It, therefore, belongs to the recog-
nized exception to the second law of thermodynamics,
viz., that which occurs in the few cases in which we can
have under observation the special consequences of
selected molecular events, instead of, as on all ordinary
occasions, being able to measure an average outcome
only from all the molecular events in the portion of mat-
ter we are examining.
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CONSERVATION OF MEATS.

PRESERVING FRESH MEATS AS INVESTIGATED ON THE CONTINENT
OF EUROPE—INSTALLATIONS OF COLD STORAGES IN
GERMANY—THE CREFELD ABATTOIRS.

By AucusTE J. Rosst, B. S, C. E,

[Continued from Fuly number, page 15.]

HE cold storage establishment at the abattoir of

Crefeld (Germany) can be quoted as a good model of
the third type. It appears, according to German papers,
that the system has been adopted by the ‘¢Munici-
pality” after a competition in which have taken part
eleven different builders of refrigerating machines and
cold storages. The results are stated to have been as sat-
isfactory as could be desired. The figures give the de-
tails of the different dispositions adopted, of which we
will epitomize the principal. There are no coils of pipes
on the ceiling of the meat room. The air, previously
cooled and dried, and having deposited its moisture and
such other impurities as it may have charged itself with
on the cold metallic surfaces of the ¢“air cooler,” to be
described further, and established in a room absolutely

distinct from and having no communication with the

meat room, is discharged in the latter by the action of a
blower V (Figs. 1 and 2). It charges itself with watery
vapors at the expense of the tissues, and, having been
warmed up by its contact with and circulation around
the meats, is exhausted by the same blower which
forces it through the cooling apparatus and returns it
cold and dry to the room. The hoar frost condensed
on the surface of the pipes of the cooler can be removed,
whenever it hasaccumulated to a certain extent, without
stopping the machine or its cooling action. The ¢‘air
cooler,” as we will see, is, in fact, the refrigerator of the
ice machine itself; it contains the volatile liquid, lique-
fied ammonia in this case, the direct expansion of which
produces the cold which is directly transmitted to the
air by contact with the surface of the coil pipes of this
cooling apparatus, no intermediary agent, like the brine
of the first types, being resorted to to obtain this effect.
The capacity of the meatroom, which has the following di-
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2° and 4° C. (35° to 37° F. or thereabout). The stor-

age room is divided into stalls or compartments of dif-
ferent sizes; the smallest have the following dimensions:
4% X4Y; feet, the next 414 X7 feet, the largest 414 xg feet
(Figs. 3and 4). They are provided with hooks and such
other devices as are necessary for the hanging of meats,
and are rented to the butchers by the year. Certain
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hours are stipulated during which the meats can be desired through the flue P, which can be put in connec-
stored or removed, no access to the storage being al- tion with the aspiration of the blower, and any vitiated
lowed in the intervals. air can be evacuated by pipe G (Fig. 1.). The discharg-

As it can be seen in the figures, the air blower Vis ing piped 4 of the blower (Figs. 1, 2, 3, 4) has a diame-
in close connection with the ¢ air cooler,” its aspiration ter of 2 feet 8 inches, about; the exhausting pipe C Cof 3

1.4y Seclion By AB.

CREFELD COLD STORAGE

TypeN'3. System Fixawy.General dispositions of
Oar Cooler and pipes

Plan .fig2.

causing the warm air of the meat room to pass through feet, nearly. Theice and refrigerating machine hasa ca-
the cooler before it can be discharged again, dried and pacity of 34,000 thermal units per hour. Besides cool-
cooled, in the room. Whenever it is judged necessary ing the air it produces 825 pounds of ice per hour.

to introduce fresh air from the outside for purposes of The ¢‘air cooler” is of a peculiar construction. It
ventilation or any other, it can be supplied to any extent was invented by Mr. Fixary, and is used not only in
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this storage but in those of Lisbon, Brussels, Cologne by its passage around the active coil /', on the surface
and many others. The Fixary arrangement may be of which its moisture is deposited as frost. When this
properly called an ¢‘“Exchanger of Temperatures.” It coil / is covered with frost, the position of the cocks
acts very much like what is called a ‘¢ Regenerator” in R, R’ and of the valves Iand I is simultaneously re-
a heat engine, the very formation of the last being taken versed, the closing of R and opening of £’ making of /
advantage of to produce the useful results. As we have the active coil and of /' the inactive one; but by the
already said, it applies to systems of cold-making in change in the valves ¥ and V', the warm current of air
which the volatile liquid is directly expanded in coils, or from the rooms is directed first from 4 to C' in which
any other contrivance, without the intermediary of it circulates around the now inactive but frost covered
brine. coil /' from top to bottom, passing then into C, around

The apparatus consists essentially of the coils /, /' the now active coil /, to be then further cooled before
(Fig. 5), which are enclosed in the compartments C, C' it returns finally through 4 ' to the meat room. When
of a wooden 'box B, perfectly insulated. These coils are this coil / is, in its turn, covered with frost, things are
made to communicate alternately with the aspiration brought back to their original state, and so on. In this
of the gas pump of the ice machine by means of proper manner, the warm air from the rooms is first brought
pipes and devices. For instance, the coil /' being in in contact with the inactive frost covered coil, thus cov-
operation, the volatile liquid—liquefied gas ammonia, ered by a preceding operation; it begins to cool there

v f ﬂ'g3 . Lorbgiw Section.

...... : ity

Pig4 Plan of meal roem.

(REFELD ¢OLD STORAGE
General d&sposw&us ofmeatroom & an el otion

for instance—is admitted by the pipe 4 through the by melting the frost of the coil, being further and more
expanding valve Zin this coil /', the cocks R, R’ being completely cooled by its passage around the active coil,
so disposed and arranged that the opening of one or of which the surface is free from frost, the water result-
the other directs the liquid in one coil or the other. ing from the thawing out of the frost being evacuated
The volatile liquid, the liquefied ammonia in this case, by the purging cocks p. By this disposition, as it can
expanded and, by this expansion, having produced cold, be seen, the frost formed on the cold metallic surface
returns to the pump as gas (Fig. 2) by the pipe 4’ by the condensation of the moisture of the air is taken
to be compressed and liquefied again by cooling in the advantage of to cool and deprive of moisture, to a certain
condenser, as is usual in this class of mechanical com- extent, a fresh quantity of air. The air is in continuous
pression machines. The warm air, exhausted or as- circulation; its velocity is small, and it is thoroughly
pirated from the meat room by the blower, is discharged dried, cooled and purified outside of the meat room be-
in the air cooling apparatus in 4 (Fig. 5), traverses the fore it returns to it. In fact, the ‘¢ air cooler” is, so to
compartment C from top to bottom around the inactive speak, a ‘‘double expander,” one-half of which only is
coil /, previously covered with frost by a freezing oper- in operation at a time, the other getting ready to be
ation, then enters the compartment C’, toward which it utilized by its frost being thawed out.*

is directed by the action of the valves” and ¥, and then In cases when the temperature of the air should
returns to the room through A4’ after having been cooled + See E. Fixary's patent, No. 330,884, Novembe 24, 1885,
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have to be belvw the freezing point, that is, were the
meats to be congealed, or for some other applications,
it is obvious that the thawing out of the frost on the coil,
which has been active, could not be obtained by passing
the returning air from the rooms around it. In this case,
the thawing out is secured by suppressing completely the
circulation of the air around the frost covered coil by
the closing of proper valves, and directing it around the
other coil, made then the active coil, while the working
of proper cocks admits i# the snow covered coil a certain
amount of kot compressed gas as it escapes from the pump
in its way to the condenser of the machine. In this
case, of course, the cold which has produced the frost
is lost, but the surfaces are kept clean. Temperatures
of air of —12°C. (10° to 11° F.) have been readily ob-
tained in Germany, it is claimed, by this method.

The experiments made by the syndicate of the Paris
butchers, by the butchers of Brussels and Cologne,
the extensive and detailed official reports which they
have published on this question,have proved, theyclaim,
that by this system it has been possible ¢ to preserve
for many weeks meats and other perishable articles
without freezing them, a practice which deteriorates the
fibers and destroys, to quite an extent, the nutritious
palatable qualities of meats "—¢¢that, in case tempera-
tures below freezing point are required, this system
gives equally satisfactory results.”

Resume.—We have come to the end of this rapid ex-
amination. We can sum up as follows:

None of the installations described can, in any man-
ner, compare as to importance with the immense cold
storage and packing houses of this country. They are
more particularly intended for the daily wants of a com-
paratively small population, or a portion of a large one.
However, certain principles and practices seem to have
been followed very uniformly, and that, too, in France as
well as in Belgium, Portugal and Germany, and to have
given very satisfactory results which cannot be ignored,
as they have been vouchsafed by hypercritical author-
ities.

First, Air is the constant vehicle of cold resorted to.
Second, Air thoroughly dried and cold is the ultimate
agent of conservation, its temperature being confined
within a few degrees above the freezing point. Third,
There is no piping in the meat room. The air may be
cooled by different contrivances, but it is invariably
cooled in special rooms, distinct from the meat room.
Fourth, The circulation of the air is considered an
essential feature. It is obtained either naturally by the
difference in the specific gravity of the air at different
temperatures or artificially by means of a blower, but,
in all cases, the velocity of the current is very small.

We see also, that, without an exception, the prac-
tice recommended by Tellier is followed. The lowering
of temperature of the air does not reach below 30° F. It
seems to be a confirmed opinion of the continental
engineers that meats should not be frozen. In fact, the
conditions of the installation do not seem to require the
congelation. The meats, at least in all the examples
we have quoted, are brought on foot to the abattoirs;
they are there slaughtered and removed to the cold
storage a few hours after, or, at any rate, they are not
intended for transportation at a long distance after
slaughtering, and the time during which they have to be
preserved is limited to the wants of a market, one week

at the most. It is certain, at all events much safer and
satisfactory, that, within these limits and in such con-
ditions it will be always preferable and cheaper and
safer in order to insure to the preserved meats all the mer-
chantable and palatable quality of fresh meats, not to
carry the cooling to the point of congelation. As to the
mode adopted to cool the air, the use of a cold brine
spray (Schroeder system, first type) has certainly some
advantage, as avoiding the formation of frost of the
other methods; but it is certainly more cumbrous, it re-
quires much more room and to a certain extent it goes
against its object, which is to obtain dry ai». There is
likely to be some danger of the air charging itself with
saline particles in solution mechanically carried by the
current of air. The system is not as clean and neat as
when the air is cooled by its contact with cold metallic
surfaces. It istrue that the condensation of the moist-
ure, as frost, on these surfaces has the disadvantage of
diminishing the conductibility of co/d from the cold pro-
ducing agent to the air; but if we adopt ¢‘in fot0" the
statements of certain continental engineers, the use of
very effective devices can obviate this inconvenience.

It is one which is not so serious, if we consider the
comparatively high temperature of the air, which it is
not intended to underreach. Undoubtedly, the pipe
system in the rooms, as practiced in breweries and cold
storages here and elsewhere, admits of a greater exten-
sion of application on a larger scale, the room is better
utilized, and, for that matter,the air of the rooms is fully
as dry and pure as with other dispositions more cum-
brous and expensive. Let the volatile liquid be ex-
panded directly in the pipes of the cellar, or let cold
brine be circulated in their interior; it is always possible
to regulate the temperature, at pleasure, by speeding or
slacking the refrigerating machine. Air can justas well
be renewed, if desired, by the opening of proper venti-
lating flues. The objections of the condensation of the
moisture as hoar frost on the cold pipes, condensation
which certainly taxes unduly the production of the
machine, is the only one to be considered in the case, it
seems to us. It remains for whatever it may be worth
on the point of economy. The practice of freezing the
meats, however, is far from being absolutely condemned
in Europe. In the ‘¢ Official Report” which we have
quoted, in France, it is at least advised strongly, if
not absolutely recommended, whenever meats will have
to undergo a transportation involving many days or
weeks after slaughtering. When once congealed, meats
should be kept in that state, their thawing out at any
time (excepting for the purpose of salting) being like-
ly to produce a deterioriation of the quality. If such
practice is resorted to the meat should be completely
frozen throughout. This freezing of the meats, and
their subsequent thawing out, if properly, gradually and
carefully conducted by experienced hands,will not prac-
tically change their nutritious, and but slightly,if at all,
their merchantable qualities. We have seen stated in
the report mentioned that sheep transported from La
Plata in this frozen state had been sold in Paris like
fresh meat. As regards beef carcasses the difficulty ap-
pears to be in their size. Even if success has been, or
can be, obtained otherwise, the recommendations of the
commission, however, must not be disregarded. The
dressing and quartering of the larger meats in pieces
not very voluminous, though it may necessitate more
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room to store them, is certainly logical and well calcu-
lated to insure success in freezing and thawing out the
meats; and in this respect not much exception can be
taken. On another hand, frozen meat can be packed
much closer, and on thisground there is certainly acom.
pensation.

The report of this ¢ Official Commission,” as we have
said, covers the careful investigations of professional
and technical men; it is the result of a protracted and
critical examination, continued for over a year, of all
that has been done in this line; no individual interests
were at stake. It contemplates,eventually,the establish-
ment of cold storages on an immense scale, sufficient to
provide for the wants of nearly 3,000,000 of men in or-
dinary circumstances, and for special emergencies. As
such, we might accept its conclusions.

First. —Whenever meat is to be preserved for a com-
paratively short time, for market purposes, the animals
being slaughtered close to the cold storage or not having to
be transported, after slaughtering, for a distance involv-
ing more than a few hours (as much as twelve), in tran-
sit, the congelation is not required to insure the con-
servation. It should be avoided as, by such a practice,
that is, the temperature being kept in the storage above
the freezing point, the meats are sure to retain all their
palatable and merchantable qualities.

Second.—1n special circumstances, such as for a pro-
tracted conservation, in cascof a transportation of the
slaughtered animals from very long distances, involving
days or weeks in transit, congelation appears to be pref-
erable and safer. It does not necessarily render the
meats less merchantable, wholesome or palatable, if
they are frozen and thawed out, very slowly, gradually
and carefully; and only after they have been deprived
partially of the excess of moisture of their tissues.

Third.—Cold, dry air should be the vehicle of cold;
it should circulate freely around the meats.

FROZEN BLOOD.

R. W. H. NEALE, who was medical officer to Mr.
D Leigh Smith, in his two expeditions to the Arctic
regions in 1880 and 188192, gave recently in the London
Times some interesting facts in relation to the feed-
ing of the men after the vessel they were in had
been crushed by the ice and sunk at Cape Flora, in
August, 1881. The twenty-five in the party rescued
from the ship four boats and bedding and canned pro-
visions for two to three months. Yet they were not less
than twelve months from any chance of rescue.

«« However,” says Dr. Neal, ‘¢ everything turned out
well. Within two weeks of losing our ship we had
built a hut with stones and turf, and covered it with
sails; in this twenty-five of us lived for ten months,with-
out any case of illness appearing among us, after which
we spent six weeks in our boats, getting to Nova Zem-
bla,where we met the Hope, which had been sent out to
look for us under the command of Sir Allen Young.
When 1 state that we had no lime juice, very few tinned
vegetables, and very little flour, most people will be sur-
prised that we all returned home, and never had a case
of scurvy or sickness break out after the loss of the
ship.

+«This clean bill of health was, in my opinion, en-
tirely due to our being compelled to live on the food we
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were able to obtain by shooting the animals of the
country. During the year we consumed thirty-six
polar bears, twenty-nine walrus, and over 2,000 loons.
Every animal we shot we carefully bled before it was
cut up, and every drop of blood we could save was kept
in tins or pails. This blood was frozen within fif-
teen minutes of its being obtained, and it was kept
frozen until we wanted it for use; cvery day, if possible,
about one pound of blood was put into the soup, and
by this means we had a daily supply of fresh blood.
When I say fresh blood, I maintain that blood, frozen
before it has time to coagulate, retains all the properties
of blood just drawn from a liveanimal; and if you can keep
men on this food during the winter, you will not know
what scurvy is. If, on the other hand, we had saved
enough tinned meats to last us through the winter, we
should never have managed to make the crew eat fresh
meat, and scurvy would have thinned our numbers long
before the summer came. Only those who have been
in the Arctic regions can know how a crew composed of
whalers will do all they can to obtain tinned meats, and
refuse bear or walrus as long as they can have anything
else to eat.”

ACTION OF LOW TEMPERATURES.

ROM the results, recently published, of some in-
F vestigations carried out by Pictet on the effect of
low temperatures on chemical action, it would seem
that there is a limiting temperature below which chemi-
cal affinity is not operative, says the Scientific American.
Just as, at the other end of the scale, chemical com-
pounds are broken up, their union being dissolved
through the operation of dissociation, so, when the
temperature falls below a certain point, substances
which ordinarily evince a powerful affinity for each other
become entirely inactive. From theoretical considera-
tions he had deduced the conclusion that chemical
action should be impossible under these conditions, and
his experiments show this to be the case. For example,
slightly diluted sulphuric acid, solidifying at —56°, was
intimately mixed at —125° with finely powdered caustic
soda, and the mixture strongly compressed, but there was
no sign of chemical action. On allowing the tempera-
ture to rise to —80°, action suddenly commenced, and
became so violent that the containing vessel was broken.
Similar results were obtained with sulphuric acid and
potash. Concentrated ammonia solution and sulphuric
acid are without action on one another at --80°, but
complete action suddenly sets in at fromm —60° to  65°.
Commecn salt and sulphuric acid do not react at —50°,
nor is there much action until the temperature reaches
—25° Moderately dilute sulphuric acid does not attack
carbonates at -80° Bubbles of gas begin to appear be-
tween —60° and —50°, but brisk effervescence does not
set in until the temperature has reached —30° or
upward. Similar results were obtained with nitric in
place of sulphuric acid, but the temperature at which
action commenced was rather lower in each case. Even
the very scnsitive vegetable colors are not affected at
very low temperatures. Thus the litmus is not reddened
by sulphuric or hydrochloric acid at —120°, and alco-
holic potash does not give a coloration with phenolph-
thalein at —135°. From these and similar experiments,
Pictet concludes that chemical reaction cannot occur
between - 125° and - 150°.
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REFRIGERATION IN OLDEN TIMES.

HOW SNOW WAS STORED AND USED BY THE ANCIENTS—CURIOUS
DISCOURSE CONCERNING THE PHILOSOPHY OF COOLING AND
FREEZING OF WATER—HISTORICAL ANECDOTES.

following is, if not an in-
ructive, at least a highly in-
resting account of refriger-
ion as practiced and utilized
foreign countries in olden
nes. It is taken from an
d German work published
me hundred years ago in
oettingen,entitled ‘“History
Inventions and Discover-
s, by J. Beckmann":
The art of preserving snow
r cooling liquors during the
summer, in warm countries, was known in the earliest
ages. The practice is mentioned by Solomon,and proofs
of it are so numerous in the works of the Greeks and the
Romans that it is unnecessary for me to quote them,
especially as they have been collected by others. FHow
the repositories for keeping it were constructed, we are
not expressly told, but what I know on the subject I shall
here lay before the reader.

That the snow was preserved in pits or trenches is
asserted by many. When Alexander the Great besieged
the city of Petra he caused thirty trenches to be dug and
filled, which were covered with oak branches and which
kept in that manner for a long time. Plutarch says that
a covering of chaff and coarse cloth is sufficient, and at
present is pursued in Portugal. Where the snow has
been collected in a deep gulf, some grass or green sod
covered with dung from the sheep pens is thrown over
it, and under these itis so well preserved that the whole
summer through it is sent the distance of sixty Spanish
miles to Lisbon.

When the ancients therefore wished to have cooling
liquors they either drank the melted snow or put some
of it in their wine, or they placed jars filled with wine in
the snow and suffered it to cool as long as they thought
proper. It appears that in these trenches it could not
remain long clean; on the contrary, it was generally so
full of chaff that the snow water was somewhat colored
with it and had a taste of it, and for this reason it was
necessary to strain either it or the wine that had been
cooled by it.

That ice also was preserved for the like purpose is
probable from the testimony of various authors; but it
appears not to have been used so much in warm coun-
tries as in the northern. Even at present snow is em-
ployed in Italy, Spain and Portugal; but in Persia ice.
I have never, anywhere, found an account of Grecian or
Roman ice houses. By the writers on agriculture they
are not mentioned.

Mankind, however, soon conceived the idea of cool-
ing water without snow or ice, from having remarked
that it became cold more speedily when it had been
previously boiled, or, at least, warmed and then put ina
vessel among snow, or in a place much exposed to the
air. Pliny seems to give this as an invention of Nero;
and a jocular expression in Suetonius makes it, at any
rate, probable that he was fond of water cooled by this
method; but it appears to be much older. It seems to
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have been known even to Hippocrates—at least Galen
believes so; and Aristotle was undoubtedly acquainted
with it, for he says that some were accustomed, when
they wished water to become soon cold, to place it first
in the sun and suffer it to grow warm. He relates
also, that the fishermen near the Black sea poured boil-
ing water over the reeds which they used in fishing
on the ice to cause them to freeze sooner. Galen on
this subject is still more precise. He informs us that
the above practice was not so much used in Italy and
Greece, where the snow could be procured, as in Egypt
and other warm countries where neither snow nor cool
springs were to be found. The water, after it had been
boiled, was put into earthen vessels or jars, and exposed
in the evening on the upper part of the house to the
night air. In the morning these vessels were put into
the earth (perhaps in a pit) moistened on the outside
with water, and then bound round with fresh or green
plants, by which means the water could be preserved
cool throughout the whole day. Athenzus, who gives
a like account from a book of Protagorides,remarks that
the pitchers filled with water, which had become warm
by standing all day long in the sun, were kept continu-
ally wet during the night by servants destined to that of-
fice, and in the morning were bound round with straw.
In the island Cimolus, water which had become warm
in the daytime was put into earthen jars and deposited
in a cool cellar, where it grew as cold as snow. It was
generally believed, therefore, that water which had been
warmed or boiled was soonest cooled, as well as acquired
a greater degree of refrigeration; and on this account
boiled water is mentioned so often in the work of the
ancients.

The same opinion prevails at present in the southern
countries of Asia, and people there still let their water
boil before they expose it to the air to cool. The ex-
periments, however, which have been made on this
subject by philosophers have proved very different in
the results. When one, indeed, places boiling and
cold water, all other circumstances being equal, in frosty
air, the latter will become ice before the former has
cooled; but when one exposes to the cold water that has
been boiled and unboiled water of equal temperatures,
it may then be expected that the former will be converted
into ice somewhat sooner. Water, by being boiled, loses
a considerable portion of its air, while that of unboiled
water must be disengaged before it can freeze, and by
this its particles are kept in continual motion, which
may retard its congelation. Boiled water, however, in
cooling imbibes air again, but for that purpose seven or
eight days are necessary, according to the observation
of Mariotte. One might, therefore, conjecture that the
Indians are right.

The experiment, however, made by Mariotte, Per-
rault, the Academy del Cimento, Marian and others,
showed no perceptible difference in the time of freez-
ing between boiled and unboiled water; but the for-
mer produced ice harder and clearer; the latter more
full of blisters. In later times Dr. Black, of Edinburgh,
has, from his experiment, asserted the contrary. Boiled
water, he says, becomes ice sooner than unboiled if the
latter be left at perfect rest; but if the latter be stirred
sometimes with a chocolate stick it is converted into
ice as soon as the former. This difference he explains
in the following manner: Some motion promotes con:
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gelation; this arises in the boiled water through its re-
imbibing air, and, therefore, it must necessarily freeze
before the unboiled, provided the latter be kept at per-
fect rest. Fahrenheit had before remarked that water,
not moved, would show a cold some degrees below the
freezing point, without becoming ice.

Mr. Lichtenberg, with whom 1 conversed on these
contradictory results, assured me that he was not surprised
at this difference in the experiments. The time of con-
gelation is regulated by circumstances with which phil-
osophers are not yet sufficiently acquainted. A certain,
but not every, degree of stirring hastens it; so that every
icy particle which is formed on the side of the vessel, or
which falls from the atmosphere, may convert the water
sufficiently cooled into ice instantaneously, and such un-
avoidable accidents must, where all other circumstances
are equal, cause great difference in the period of freez-
ing. A variation, therefore, in the time may be well
expected, both because the boiling of the river water
expels the aerial acid, and because it produces also a
kind of inspissation, and because by both these effects
united the water must undergo some changes.

I am inclined to think that the cooling of water in
ancient times, of which I have already spoken, is not
to be ascribed so much to the boiling as to the jars being
kept continually wet, and to the air to which it is ex-
posed. A false opinion therefore seems to have pre-
vailed respecting the cause; and because it was consid-
ered to be the boiling, many have not mentioned the
real cause,which appeared to them only to afford a trifling
assistance, though it has been remarked both by Galen
and Athen®us. We know at present that the heat de-
creases by evaporation or that coldness is produced. A
thermometer kept wet in open air falls as long as evap-
oration continues. With ether of vitriol, and, still better,
with that of nitre, which evaporates very rapidly, one
can in this manner bring water, even in the middle of
summer, to freeze; and Cavallo saw in summer a Fah-
renheit’s thermometer which stood at 64° fall in two
minutes, by means of ether, to 3, that is, to 29° below
the freezing point. On this principle depends the art
of making artificial ice at Calcutta and other parts of
India between 25° 30' and 23° 30’ of the north latitude
where natural ice is never seen. Trenches two feet deep,
dug in an open plain, are strewed over with dry straw;
and in these are placed small shallow, unglazed, earthen
pans, filled with water atsunset. The ice which is pro-
duced in them is carried away before sunrise next morn-
ing, and conveyed to an ice cellar fifteen feet deep;
where it is carefully covered with straw to be preserved
from the external heat and air. A greatdeal, in this pro-
cess, depends upon the state of the atmosphere. When
calm, pure and serene, it is most favorable to the con-
gelation; but when the winds are variable or the
weather heavy and cloudy, no ice is formed; and the
same is often the case when the nights are raw and
cold.

It was once believed that this freezing was occasioned
principally by the water having been boiled, but it seems
to be owing much rather to evaporation. It is not, hqw-
ever, said that the vessels are kept continually wet on the
outside, but that they are unglazed and so porous or lit-
tle burnt that the water oozes through them, and on that
account their exterior surface appears always moist. By
vessels of this kind the trouble of wetting is saved.
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What has been said respecting the influence of the
weather serves, in some measure, to confirm my conjec
ture. The more it favors evaporation, the ice is not
only formed more easily, but it is better; and when
evaporation is prevented by the wind or the weather,
no ice is produced. The latest accounts how ice i1s
made at Benares say expressly that boiled water is not
employed, and that all those vessels, the pores of which
are stopped by having been used, do not yiceld ice so
soon or so good. In porcelain vesscls none is produced,
and this is the case also when the straw is wet.

Another method of cooling also scems to have been
known to Plutarch. It consisted in throwing into it
small pebbles or plates of lead. The author refers to the
testimony of Aristotle, but this circumstance | cannot
find in the works of the philosopher which have been
preserved.

It secems to be too unintelligible to admit of any
opinion being formed upon it, and the explanation given
by Plutarch conveys still less information than the
proposition itself. This is the case in general with al-
most all propositions of the ancients. We, indeed,
learn from the questions that they were acquainted with
many phenomena, but the answers scarcely ever repay
the trouble which one must employ in order to under-
stand them. They seldom contain any further illustra-
tion, and never a true explanation.

It appears that the practice of cooling liquors at the
tables of the great was not usual in any country besides
Italy and the neighboring states before the end of the
sixteenth century. In the middle of that century there
were no ice cellars in France, for when Bellou relates
in the account of his travels, in 1553, how snow and ice
were preserved at Constantinople throughout the whole
summer for the purpose of cooling sherbet, he assures
us that the like method might be adopted by his coun-
trymen, because he had found ice cellars in countries
warmer than France.

The word glaciere also is not to be met with in the
oldest dictionaries; and it does not occur even in that of
Monet, printed in 1635. Champier, the physician who
attended Francis I when he had a conference with the
emperor Charles VI, and Pope Paul IIl, at Nice, saw
Spaniards and Italians put snow, which they caused
to be brought from the neighboring mountains,into their
wine in order to cool it. That practice, which excited
his astonishment, he declared to be unhealthful, and
this proves that in his time it had not been introduced
at the French court.

Grand d’Aussy quotes an anecdote, related by Bran-
tome, from which he forms the same conclusion. The
dauphin, son of Francis I, being accustomed to drink a
great deal of water at table, even when he was over-
heated, Donna Agnes Beatrix Pacheco, onc of the ladies
of the court, by way of precaution, sent to Portugal for
earthen vessels, which would render the water cooler and
more healthful, and from which all the water used at the
court of Portugal was drank. As these vessels are still
used in Spain and Portugal, where the wine is cooled also
with snow, both methods might have been followed in
France. I have in my collection of curiosities fragments
of these Portuguese vessels; they are made of red bole,
are not glazed though they are smooth, and have a faint
gloss on the surface like the Etruscan vases. They are
so little burnt that one can casily break them with the
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tecth, and the bits rcadily dissolve in the mouth. If
water be poured into such vessels it penetrates their
substances, so that when in the least stirred, many air
bubbles are produced; and it at length oozes entirely
through them.

The water that has stood in them acquires a taste
which many consider agreeable, and it is probable that it
proceeds from the bark of the fir tree, with which, as we
read, they are burnt. When the vessels are new they
perform their service better; and they must then also
have a more pleasant smell. If they really render water
cold, or retain it cool, that effect, in my opinion, is to
be ascribed to the evaporation. Their similarity to
those in which the Indians make ice is very apparent.
Toward the end of the sixteenth century, under the reign
of Henry 111, the use of snow must have been well
known at the French court, though it appears that it
was considered by the peopleas a mark of excessive and
effeminate luxury. In the witty and severe satire on the
voluptuous life of that sovereign and his favorites, known
under the title of ¢ L’Isle des Hermaphrodites,” a work
highly worthy of notice, but which is exceedingly scarce,
we find an order of the Hermaphrodites that large quan-
tities of ice and snow should everywhere be preserved,
in order that people might cool their liquors with them,
even though they might occasion extraordinary maladies,
which, it seems, were then apprehended. In the de-
scription of an entertainment we are told that snow and
ice were placed upon the table before the king, and that
he threw some of them in his wine, for the art of cooling
it without weakening it was not then known. The same
method was practiced even during the whole first quarter
of the seventeenth century.

Toward the end of the above century this luxury
must have been very common in France. At that period
there were a great many who dealt in snow and ice, and
this was a free trade which every person might carry on.
Government, however, which could never extort from
the people money enough to supply the wants of an ex-
travagant court, farmed out, toward the end of the cen-
tury, a monopoly of these cooling wares. The farmers,
therefore, raised the prices from time to time; but the
consumption and revenue decreased so much that it was
not thought worth while to continue the restriction, and
the trade was again rendered free. The price imme-
diately fell, and was never raised afterward but by mild

winters or hot summers.

RECENT writer describes how the process of freez-
A ingis carried on in nature’s alchemy. By means of
two thermometers it is first ascertained that the tempera-
ture of the water at the surface and at the bottom is re-
spectively 48° and 45°. A cold wind sweeps over the
surface of the water, so that the temperature is speedily
reduced to say 44°. DBy this reduction in temperature
it contracts and becomes specifically heavier, sinking
and displacing the comparatively light and warm water
below, which rises to the surface, because cooled below
44°, and immediately falls, displacing the warmer water
at the bottom, which, in turn, rises, gets cooled and
falls,its place being again supplied by lighter and warm-
er water. And so the cooling and sinking processes go
on, the upper thermometer always indicating the higher
temperature, when suddenly the magic point 39” is
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reached, when all movement at once ceases. The upper
layer of water is still exposed to the cooling influence of
the wind,and speedily falls in temperature, but still re-
tains its place. The upper thermometer now shows that
the water which surroundsit is being rapidly reduced
in temperature, but the lower one remains stationary
at 39°.

At this temperature water is heavier than at any
other, and there, like a stone, it remains at the bottom,
and as it is fully protected from outward influences by
the mass of superincumbent water, its temperature re-
mains very much at the same point. The water on the
top, however, having nothing to protect it, gets cooler
and lighter every moment. Down the thermometer goes
to 37°, 35° and 32° and then a slight breeze ripples
the surface, and the next moment a thin sheet of ice
spreads itself over all. The ice, however, is colder and
lighter than the water,so that it floats on the surface and
acts as a blanket,protecting the comparatively warm and
heavy water below from being cooled. So that even
during the severest winter only a comparatively thin
superficial layer of ice is usually formed, and the greater
part of the water remains unfrozen at the bottom.

A LENS OF ICE.

FEW years ago, says the ‘‘curio” man of an ex-

change, an English professor caused quite a little
excitement among a party of skaters on Serpentine river
¢ by making a lens of ice and lighting his pipe with it.
This reminds the writer that this curious experiment was
first brought before the public by the great Dr. Scoresby,
who, when in the polar regions, to the great astonish-
ment of his companions (who did not understand why the
ice did not freeze the solar rays) performed a similar
feat. It may also be worthy of remark that Professor
Tyndall,when a teacher in the Royal institute,on several
occasions set fire to a little heap of powder with rays from
an electric arc concentrated by a lens of ice. His explana-
tion was this: Although ice absorbs rays of certain waves
of light and is gradually melted thereby, there are other
kinds of waves which it does not absorb, and it is these
that produce heat at the focus of the bar of light, which
passes through the ice. In short,it is wholly a question of
the relative motions of the molecules of frozen water and
those of the waves of the more penetrating rays of light.”

A WELL OF ICE.

HE telegraph from Carthage, Ill., has reported the

following phenomenon: Some weeks ago (in March)
an underground river was discovered near Augusta, by
a farmer who dug a well.  The river is still a mystery,
and now another mystery has been discovered. On R.
D. Mathews’ farm, five miles northwest of Augusta, is a
well only ten feet deep, which at this date, April 14, is
frozen solid. A year ago last winter, which was a re-
markably mild one, great difficulty was experienced in
keeping it from freezing. Last winter, however, it froze
early in the season. The wall of the well is about
twelve inches above the surface of the ground, and earth
is heaped around it. The water stands about on a level
with the surface of the ground. The well is now frozen
solid, and shows no signs of thawing. Many good,repu-
table men vouch for the truth of the story. This frozen
well is only about a mile and a quarter northeast of the
wonderful well referred to above.
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IMPURE ICE QUESTION.

THE EVANSTON CASE—ACTION OF THE AUTHORITIES AT PARIS—
REPORT OF THE MASSACHUSETTS STATE HOARD OF
HEALTH ON MANUFACTURED ICE.

HE city of Evanston, Ill., a
Chicago suburb, has been
having its ‘“spell” of the im-
pure ice fever during the past
month. It appears there has

‘2. been in the city quite an epi-

" demic of malarial complaints

- . since warm weather set in;

- * * for which the health officer

-- undertook to find a cause.

He is reported, in doing so,

to have found the coinci-

dence that the majority of those affected by malarial
complaints had used ice sold them by one A. T. Con-
nor, who is said to have purchased ice cut in a Wis.-
consin lake, into which, said the health commissioner,
¢t drained the sewage of a large district, and which was
known for this reason to be impure.” Mr. Connor was
arrested, though the commissioner has stated that it
does not appear that Connor was aware of the impurity
of his ice. Samples of the ice were submitted to the
chemist of the Northwestern university, who reported that
the ¢“ice contained over two times the maximum amount
of aluminoid ammonium permitted in any city where
the® health is a subject of consideration. There are
records of cases where the smallest amount of alum-
inoid ammonium of the nature found in Evanston ice
has caused an epidemic.” Having gone thus far, the
case against Mr. Connor was dismissed on the ground
that no notice had been served, and that the ordinance
was ambiguous. The officer then recommended that
the council ‘‘act upon this question by drafting a new
ordinance, fixing a limit of impurities, to compel all
dealers to register and furnish a written certified state-
ment of the surroundings of the place where their sup-
ply is cut,and to furnish a chemical analysis of the same.”

At the same time Simpson & Co., of the same place,
were also arrested, and discharged. An analytical chem-
ist employed by them certified that their ice is absolutely
pure.

Thus the tempest in that tea pot comes to an end;
‘“justice is satisfied,” and by and by it may, perhaps, be
discovered that there are other causes for malarial com-
plaints save ice.

But the experience so near to Chicago has, of course,
affected reflexively Chicago, whose chief health officer
has felt constrained to remark: ¢ 1 have no doubt that
some of the ice used in this city is not the purest. We
ought, of course, to have some one to inspect the ice
which is delivered, but we have no one. Right here
would come in work for the bacteriological laboratory,
which I have asked to have made a part of this depart-
ment. I think there should be some inspection of ice,
though I have no complaints of impure ice being sold
here.” In other words, when Jones gets a backache,
the department ought to have Smith’s tongue examined,
because, of course, it is possible for Smith to have a
bilious attack when Jones has a lumbago.

IN Tur villages of Lo::kl;nd and Wyoming, Ohio,
there has been a recent epidemic of diphtheria. The
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state health officers took the case in hand, and, after a
sleuth-like search that would have done credit to a
Lecocq, ¢ discovered " that many water closets in
Wyoming empty into a sewer that discharges into the
west fork of Millcreek, above the village, and the stream
makes its way down through the place, and at one point
there is an ice house that last winter was filled with the
ice. The commissioners suspect that this ice house is
‘“ responsible for the discase ": which is as plausible as
that two and two make four, only it appeared later that
not onc of the families affected by the discase had ever
used any of the ice from that stream' And thus two
and two seem to make five.

Tue Berlin police authorities have recently issued a
notice to the effect that the investigations of the Royal
Board of Hecalth have demonstrated that specimens of
natural ice found in Berlin saloons contained certain
microbes, whose ability to grow and become dangerous
to health was not destroyed by the freezing process,
says a foreign exchange. ¢¢The breaking out of sudden
diseases following the use of drinks cooled by natural
ice may as well be charged to germs contained in the
ice as the low temperature of the drink itself. The
marifesto issued by the Berlin authorities warns people
against partaking of food as well, cooled by natural ice
in refrigerators, especially milk, which is one of the
most favorable agents for attracting microbes and germs,
even in ordinary times. The importance of the subject
is such that much care should be expended upon it in
finding means to overcome the danger, and in cholera
epidemics it would be advisable to keep everything well
covered even in refrigerators, especially milk and water,
fruit, whether cooked or raw, in fact everything that is
usually kept in an ice box for preservation.”

IN THE city of Paris, according to the Paris edition
of the New York Ferald, the Conseil d'Hygiene has,
through the Prefet de Police, ordered that ¢ manufact-
urers of, or dealers in, alimentary or industrial ice are
to be obliged to store their stock in two cntircly separate
compartments, one to be set aside exclusively for storage
of impure ice to be used in trade, and the other for pure
ice for domestic use. On the doors of these two com-
partments are to be placed labels to read as follows:
‘ Alimentary ice’ (to be printed on a white label), and
¢Ice not for alimentary use ' (on a red label), according
to the kind of ice stored in the reccptacle. The vehicles
to be used in transporting ice shall bear the same marks,
according to the kind of ice they carry, and under no
circumstances are these vehicles to be used for any other
purpose than that for which they are labeled. Retail
dealers are also to be required to have two reservoirs,
that do not communicate with each other, and sct aside
for the two distinct sorts of ice; these are also to be labeled
in the same way as the storage houses and vehicles.
Retail dealers who may be unable to have the two reser-
voirs shall only be allowed to keep alimentary ice.”

THE city counselor of St. Louis, in a recent opinion
on the ordinances regulating the sale of ice, holds that
the ordinance requires every person bringing ice into
the city, no matter from what scction of the state or
county it comes from, to obtain a permit from the health
commissioner before storing it. The application for this
permit must be accompanied by a sworn statement of
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the time and place where the ice was cut, so that the
health commissioner can have it examined if he deems
it necessary, and condemn its use for domestic purposes
if impure. The penalty for a violation of this law is a
fine of from $50 to $250 for each and every offense. The
health commissioner has been instructed to see that it is
rigidly enforced in the future.

St. Lours is again stirred up by the ¢ pond ice”
question, which is assumed, by the newspapers at least,
to be impure. The discussion has brought out a review
of the local laws on the subject, which are substantially

as follows:

Heretofore there was a law prohibiting the cutting of ice
on all sloughs and ponds in the city. This was extended later to
embrace the River des Peres and other running streams within a
radius of ten miles of the city.

Still later an amendment was made to the ordinance which
is very important, but which has never been enforced. It re-
quires every person bringing ice into the city, no matter from
what section of the state or county it comes, to obtain a permit
from the health commissioner before storing it.

The application for this permit must be accompanied by a
sworn statement of the time and place where the ice was cut, so
that the health commissioner can have it examined, if he deems
it necessary, and condemn its use for domestic purposes if
impure. .

The penalty for a violation of this law is a fine of from $50
to $250 for each and every offense.

he health comiissioner has been instructed to see that
it is rigidly enforced in the future.

IN accorpance with an order of the legislature,
passed a year ago,the Massachusetts state board of health
bad its chemist, Prof. T. M. Brown, examine the system
by which artificial ice is made in Massachusetts, and
determine whether the amount of zinc found is sufficient
to injure the health of the people using it. This work
was finished some time ago, and was made public July
17. We quote the report entire. Prof. Brown says:

That the fitness of a natural water for freezing must depend
on its purity. It would be seldom that even a well water could
be found wﬁich would not give an objectionable degree of con-
centration of mineral matter in the portion last frozen.

Although it can be said that the ice from some of the com-
panies wou%d prove injurious, yet water with seventy parts of
solids and a hardness equivalent to twenty-one lparts Pper 100,000
of carbonate of lime is certainly not a desirable drinking water
for those who are accustomed to a soft water. It was said by
this company that they were preparing to use distilled water
only.

)The frce ammonia present in all the samples of ice may
fairly be supposed to come from slight leakage of the ma-
chine. Itis safe to say that, in the absence of other evidence
of organic contamination it has no significance.

In many of the samples an appreciable amount of zinc was
found. This can on(liy have its origin in the zinc coating of the
galvanized pipes used to conduct the water, or in the coating of
the tanks in which the water is frozen. The largest amount
found was .24 parts of metallic zinc per 100,000, which is equal
to o.14 grain per gallon.

T.Le board concluded that:

First. —Artificial processes of freezing concentrate the im-
purities of the water in the inner core or the portion last frozen.

Second.—The impurities are reduced to their lowest terms
by the use of distilled water (condensed steam) for the manu-
facture of ice.

Third.—The number of bacteria in artificial ice is insignifi-
cant under the prevailing methods of manufacture.

Fourth.—The amount of zinc found in the samples of melted
artificial ice under observation is insufficient to injure the health
of persons using such ice.

There are three firins in the state that make ice for sale, and
all of the corporations use the ammonia system of freezing.

Galvanized iron tanks, holding from 200 to 250 pounds of dis-
tilled water, are immersed in lime, which is cooled below the
freezing point of water by pipes which convey the gaseous am-
monia.

The freezing goes on slowly from the sides of the tanks, and
it generally requires about two days to form a solid cake of ice.

The d)i,stil(iled water is generaﬁy condensed steam from the
engine, which is filtered through various media, such as sand,
coke and charcoal, to free it from oil, grease and other suspended
matters, and is subsequently boiled to expel air.

Water containing air will give bubbly ice. The more com-
pletely the water is freed from air the clearer and more compact
the ice will be.
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The water in _all three plants is obtained from wells sunk on
the premises, and all contain considerable mineral matter in so-
lution; but when the water is converted into steam and only the
condensed water is used for ice making the original composition
of the water is of comparatively little consequence.

Well water is preferred to surface water, for the reason that
the latter, on account of the vegetable matter it generally con-
tains, would be likely to communicate an odor to the distilled
water from it, and this odor would be noticeable in the ice.

The board some time ago made an investigation upon the
pollution of natural ice supplies, and as a result it was shown
that, in the progress of slow freezing in lakes and ponds, the
elimination of disordered mineral substances was nearly com-
plete. The dissolved organic matter in the water—only 6 per
cent—remained in the clear ice formed below the surface.

In the process of making artificial ice it is obvious that the
ice block, as a whole, must have identically the same composi-
tion as the water from which it is made; but we should expect
that in the slow process of freezing, the ice laycrs first formed
would—if the water contained any dissolved impurities—be purer
than the original water, and that the impurities would be grad-
ually concentrated in the remaining water. This is found to be
the case, and the inevitable result is that the portion of ice last
formed contains the impurities of the water in a highly concen-
trated condition.

In order to show this all of the blocks of ice examined were
divided into six portions, and each portion, after melting, was
analsrzed separately. These portions represented the upper,
middle and lower thirds of the outside, and the upper, middle
and lower thirds of the inner core. In nearly all cases
it was found that the lower third of the core contained the
greater part of the impurities originally present in the water.

This is most strongly marked in the case of block ice, which
is made from boiled spring water containing a great deal of dis-
solved mineral matter. In the other two cases, the amount of
dissolved matter in the distilled water being very small, the con-
centration is less noticeable.

It is interesting in this connection to note that the sample
of distilled water taken from the rubber hose used to fill the
tanks had a faint odor of rubber.

The number of bacteria in all the samples of ice was very
small, and in many there were none present.

In the case of the ice, in which by reason of the large
amount of water, the segregation of the impurities can be best
studied, it is noticed that the lower third of the interior of the
block of ice contained a very large amount of mineral matter.
This portion when melted was quite turbid, and deposited a
heavy white sediment on standing, consisting mainly of silica.
The small amount of organic matter present originally in the
water is also found here in a more concentrated form, as shown
by the albuminoid ammonia and by the oxygen consumed.

This concentration of the impurities of a water in the pro-
cess of artificial frcezing is a matter of great importance, and it
is obvious that only pure waters are adapted for the process.
Distilled water leaves nothing to be desired in this respect.

HE other day at Honey Grove, Tex., a 12-year-old
T son of Dr. Morman, while taking in the sights at
the ice factory, discovered the frost on the ammonia
pipe, and proceeded to lick it off. As soon as his tongue
touched the pipe, it stuck, hard and fast,too. His father
discovered the situation and proceeded to pour hot water
on the ice, but it, of course, froze as soon as it touched
the pipe. He then tried his knife, and after cutting his
boy’s tongue, gave up in despair. The engineer was
called, and he cut off the ammonia, and in a short time
Leon was set free, a sadder, but wiser youth.

NEW YORK daily paper has ventured the opinion

that the perfecting of thecold storage system is re-
sulting in the destruction of game fish in waters so far from
the big cities that sportsmen were once sure of a ¢ catch ”
in them, when they could afford to take a week off, and
go for it. Now Maine, Florida and Oregon are being
swept by the commercial fisherman, with his deadly seine
net for the New York daily market. This is bad, of
course, to send sportsmen such long distances ¢ for a
fish.” But isn’t it just possible that the craze of sports-
men for ¢big strings,” which they cannot possibly uti-
lize, except for a ¢ fish story,” is also doing its ‘¢ deadly ”
work. Itissoin Illinois and Wisconsin waters; why
not in eastern streams also? Everything is a scapegoat
in game and fish literature except the ‘¢ sportsman.”
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AS OTHERS SEE US.

FTER two years of publication, the flow of < good
A words " to the editor’s table continues in a steady
stream for the gratification of the publishers. The
writers of the following will please accept our thanks:

(SHINKLE ICE Co., Huntington, W.Va.)

Ice aND REFRIGERATION is the best paper of the kind pub-
lished, and we would not be without it.

[W. D. CALDWELL, Secretary and Treasurer of BoRDER CITY ICE AND COAL
Co., Fort Smith, Ark.)

I don't know which 1 appreciate most, or which is more
essential to my business welfare, ICE AND REFRIGERATION or my
daily meals. It is certain that either one cut off would make a
nonentity of a would-be wide-awake ice man. May continued
prosperity light on your sanctum door and stay there.

[PRARMAN, WATLINGNON & Co., Hamilton, Bermuda.}
Ice AND REFRIGERATION is most valuable to every one en-

gaged in the ice or cold storage business.
[HYGEIA CRYSTAL IcB AND COLD STORAGE Co., Uniontown, Pa.]

We appreciate ICE AND REFRIGERATION more and more every

day. It helps one out of many a snap.
STORY has been going the rounds of the papers

A about the discovery of an ice quarry in Scott county,
Va., where all they have to do is to cut out the ice in
great big chunks while nature runs the ice factory. But a
West Virginia man lays over this with a story of a spring
in his state, the water of which is several degrees below
freezing point, but never freezes. ‘* When the people
around there want ice,” says this West Virginian,
¢“they fill a bucket of water, souse it in the spring and
tote home a bucket of sure-enough ice; and when they
want ice cream they just mix up the cream and trim-
mings, chuck the stuff into the spring and have it friz.”
There is some sense in a spring like that, remarks the
man who sits on the fence, and most anything may be
expected to come out of a state which ‘“has such daisy
springs or such blooming liars.”

HE Nashville (Tenn.) Banner has started an ice
fund for the benefit of the suffering poor of that
city during the hot months, and is doing a good work.
A subscriber of the fund recently wrote: ¢ There are
hundreds of people in Nashville who will walk a mile
to give you money for this fund if you keep the matter
before them, and they understand the suffering that a
sick person undergoes in a little two-room box house
that the sun beats on all day. Three or four pieces of
ice clinking in a glass beats string-based music at this
season of the year. There isn't aman in Nashville who
wouldn't turn his pockets inside out if he could see one of
these poor, watch-worn mothers sit by her husband’s or
child's bedside and dole out the little lump of ice to the
feverish lips.”
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MECHANICAL REFRIGERATION.*
VARIETIES OF REFRIGERATING MACHINES—ALL HAVE THE
SAME EFFICIENCY WHEN PERFECT—THE COMPRESSION

AND ABSORPTION MACHINES.

By Geo. RicHMoOND, M. E.

[Comcluded from Fuly issue, page 11.]

N practice by the operation of many causes we do
] not by any means obtain this maximum result. The
actual state of affairs in the compression machine is
represented in Fig. 5. To obtain a certain quantity of
work, say 1-horse power, represented by the rectangle
I¥, we are compelled to expend a much larger amount
of heat than that represented in Fig. 3; let the heat
actually expended be X/. For example, if the minimum
amount possible were that represented by ten pounds of
steam per horse power we might have to expend 25
pounds. In this case X would be 2.35.
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Fig. 5.

Again when we transfer this horse power of work
from the engine to the compressor we lose a portion of
it by friction. Let the remaining work utilized in the
compressor be Z 1. For example, if 20 per cent of the
work is lost in friction, Z is equal to .8.

Finally for every horse power of work expended in
the compressor we fail to get the total refrigeration
represented by 4 in Fig. 3. Let the amount we actually
get be V4 per horse power, but since 1-horse power
in the engine only furnishes Z per cent of this
power to the compressor it will cause a refrigeration of
only Z per cent of V%, that is ZVi. Equation 3 then
must be modified by multiplying the numerator by Y7,
and the denominator by A, and becomes—

g2 A Do (5)

X, Vand Z can usually be found for any particular
compression machine with very little trouble. Each
represents the ratio between the actual and the theoreti-
cally possible.

Official tests of refrigerating machines usually furnish
us with data for obtaining the values of these quantities,
and by tabulating them we have the means of ascertain-
ing whether our own machine is doing hetter or
worse than the average. We shall soon see that the
values of these quantities vary with the different ranges
and temperatures used, so that to make a just compari-
son we select a machine with nearly the same conditions
of temperature as our own. That machine of the two
which has the lesser value of .\ is run by a superior
engine; that machine which has the greater value of }
has a superior compressor, while the machine having

* Copyright by Geo, Richmond, M, E. Al rights reserved,

the greater value of Z runs with the lesser friction. In
analyzing experimental data we are met with an embar-
rassing variety of terms and modes of investigation, and
to make full use of the facts set forth it is necessary to
have a clear idea of the modes of exhibiting them in
general use.

The fractions in equations 1 and 2 are some-
times termed the efficiency of the engine, and the com-
pressor, respectively. The term itself is objectionable,
and is a relic of the time when it was not understood
why we could not convert the whole of a given amount of
heat into work; our object, however, is not to criticise
terms, but to understand their exact significance. These
fractions, which are written ¢, and ¢, respectively,
we will distinguish by the name of absolute efficiency,
and the absolute efficiency of the whole apparatus is the

product of these two. The fraction ;’, is called

the practical efficiency of the engine. The real efficiency

is evidently the quotient of these two, or /,\’ for the

engine and Y for the compressor. This is plain enough;,
for if X is 2 we use twice as much heat as we ought, and
the real efficiency is §. These efficiencies are arranged
in the table below, which will enable us to determine the
exact relation of the terms when we meet with them
again in the books we may have occasion to consult.
EFFICIENCY.
Various meanings of the term in common use:

t
Refri i
Engine. Compressor. eh;aﬁ?:tel.ug
1 Absolute efficiency...| ¢,= %_ I =4~ e, e,
I l
2 Practical efficiency.. ,"}Z | Ye, ZT\},’-e‘e,
3 Real efficiency....... j(' Yy —i,’f
. . o 1dx Y V(142 ZY
Special efficiency..... -~ ! - - . 1/ 42
4 P y X ' 1=y, (r—y,) X
|

i i
!

The fourth line gives a further example of the extended
use of the word efficiency, the meaning of which may be
briefly explained. The additional heat expended in the
steam engine may be divided up into a number of por-
tions, each due to some particular cause, and the com-
plexity of experimental data arises chiefly from the in-
vestigation of these individual causes; that is:
X=r14-2,4x,+x,tete. (6)
On investigation it may turn out that the item x, is
due to causes entirely beyond the control of the engine
builder, and capable of calculation from the physical
properties of the agent used. As he is anxious to make
as good a showing for his engine as possible, he says,not
without reason, that .x;, ought not to be included with
the unnecessary heat, but among the necessary heat.
He makes his fraction of efficiency, then—
Itx,
X

Another experimenter may claim that the expendi-
ture of the portion xy could not be avoided in any prac-
tical machine, and he includes it among the necessary
heat, and makes his fraction of efficiency—

1+x,+x,
X

There can be no difhculty in interpreting these results
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when we arc informed beforehand of the exact nature of
the supposition made. In the same way the items of
which the missing refrigeration is made up may be
written—

Y=i1—y,—y1—y,, ele. (7)
and may be discussed individually. Fig. 6 shows in
a diagram some of the various ways in which these in-
dividual items are discussed in different text books.
Fig. 6 (a) is the method we have expressed in equation

g

Fig. 0.

6. Fig. 6 (4) is what may be called the missing work
method. From the total heat supplied we ought to get
the whole rectangle of work, including the heavy rect-
angle I¥, and the items of lost work, w,, w,, etc. Itis
evident that Fig. 6 (4) is got by cutting off the top of
Fig. 6 (a), and that each item of missing work corre-
sponds, and is proportional to, each item of additional
heat.

We discover the fact that more heat than necessary
has been supplied by examining the amount discharged
from the engine, which indeed seems the most natural
place at which to measure the additional heat, for we
cannot be sure that we may not get some work out of it
until it has actually fallen to the lowest temperature.
The rectangles x,, x,, etc.,here appear—Fig. 6 (¢)—as
corresponding rectangles of equal area and of pro-
portionately greater width. The additional heat is
equal to the total width of the rectangles 1 to 5 multi-
plied by the height, /. ¢., the temperature of discharge.

The missing work w,, 7,, etc., is sometimes called
the dissipated energy, being work which it was theo-
retically possible to realize but which we failed to ob-
tain. In figure (¢) a ¢ is the width of rectangle of dis-
charged heat, and figure (@) a 4 is the width of the rect-
angle of received heat. If we place (4) on () they
will fail to cover each other in two parts; and since the
whole figures themselves are equal, the uncovered parts
must be equal. One of these uncovered parts is seen
to be the total missing work, the other uncovered part
is the rectangle having a width 4 ¢ (equal to the differ-
ence of a ¢ and a 4) and a height equal to the temperature
of the discharged heat. This is a convenient method of
finding the total missing work when the amount of beat
received and that discharged are known, which may be
thus expressed when the above diagrams are used:

The total missing work (or dissipated energy) is equal to
the product of lowest temperature by the difference of the
heat-widths of the received and rejected heat ®

In the absorption machine we cannot investigate the
quantities X, Y and Z separately, we can only find the

value of—
7y
X
or the ratio between the actual refrigeration per unit of

'The'quanlil_\' which appears ou the diagrams as heat-width is also
termed ** heat-weight ' and “entropy.”
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heat expended and that which is theoretically possible.
One general principle, however, will guide us in cach
case. LEvery loss of efficiency may be regarded as an
uncompensated transfer, or a transfer of hecat from a
higher to a lower temperature without transfesriag the
available portion into work or its equivalent. \When-
ever we can place each band on two pipes of diffcrent
temperatures, we may look out for cxamples of waste
work or loss in efficiency and set about calculating its
relative value. As examples may be mentioned, cold
water flowing into boiler, hot ammonia flowing into
refrigerator, superheated gas flowing into condenser.

S to the economy of the pipe line system of refrig-
eration, Mr. John E. Starr, in his article on that
subject in a recent number of the Enginecring Maygazine,
says: ‘‘The results in St. Louis and Dcnver have
shown that the business may be successfully carried on
with an annual return no greater than $7,000 for
each mile of mains. In the business districts of the
larger cities the demand for refrigeration per mile would
be much greater than this. A canvass of five miles of
streets in the business portion of St. Louis, for example,
showed a present consumption of ice amounting to
$170,000 per annum, basing the cost of ice (delivered)
at the low price of $4 per ton. A canvass of three miles
in Kansas City shows a demand of $72,000. In the bet-
ter residence portions of these cities the consumption of
ice is estimated at $5 per ton, at from $12,000 to $16,-
ooo per mile. In the middle class section the annual
demand, at the same price forice, is from $8,000 to $12,-
ooo per mile. It is safe to say that any American city
of 20,000 inhabitants could readily support the pipe
line system.”

R J. J. Coleman, of Glasgow, is quoted in a cotem,_

porary as having made experiments with various
materials for refrigerator insulators, finding their heat
conducting power as follows: ¢¢ Mineral wool, 100; hair
felt, 117; cotton wool, 122; sheep wool, 136; infusorial
earth, 136; charcoal, 140; sawdust,163; gas works breeze,
230; wood and air space, 280. According to this,mineral
wool is the best for that purpose, and many refrigerator
companies have adopted it. Itis a vitreous substance
made of scoria and certain rocks, and converted, while
in a melted condition, into a fiber closely resembling
wool or cotton. It is composed of countless fibers,
which interlace and cross each other in every direction
and so form thousands of air spaces, which makes it un-
equaled for the purpose of filling."”

S an indication of the value of the refrigerating ma-

chinery in active use in the different cities of the
Union, the following is given from a table prepared for
an insurance company in 18go: ¢ New Yorkecity, $1,-
751,000; Brooklyn, $785,000; Newark, N. J., $360,000;
Philadelphia, $624,000; Boston, $215,000; St. Louis,
$658,000; Milwaukee, $£456,000; Buffalo, $152,000;
Rochester, $179,000; Staten Island, N. Y., $234,000;
Cincinnati, $398,000; Kansas City, $440,000; Chicago,
$785,000; Cleveland, $130,000. It may be safely esti-
mated that there is within the United States at the
present time at least $25,000,000 invested in refrigerat-
ing and ice making machinery.”
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OBITUARY.

DEATH OF GEORGE D. CHARTER, OF THE SPRING BROOK ICE CO.—
ROBERT WHITEHILL, OF NEWBURGH, N. Y.—
OTHER OBITUARY NOTICES.

EORGE D. CHARTER, superintendent of the
Spring Brook Ice Co.,Hartford, Conn., died at the
home of his brother, Gen. Wm. Charter, in thatcity, on
July 6, of heart disease, at the age of sixty-three years.
Mr. Charter was born in Springfield, Mass.,and his early
life was spent at Northampton. He learned the trade
of carpenter, and went to Hartford thirty years ago. He
was a member of the Hartford police force about eight
years, and resigned in 1875 to become superintendent of
the Spring Brook Ice Co., which position he held till his
death. He was the youngest of a famly of thirteen
children, only four of whom now live; and he is survived
by a wife and three children.

Mr. Charter was of a very retiring disposition, but
having been possessed of a warm-hearted, generous
nature, he was greatly esteemed by all with whom he
became associated in business and private life.

RoserT WHITEHILL, of the Whitehill Engine and
Pictet Ice Machine Co., Newburgh, N. Y., died July 17,
at his residence on Grand avenue, after a long and pain-
ful illness.

Mr. Whitehill was born in Glasgow, Scotland, June
1, 1845, and came to this country with his parents in
1847, and resided at Wappingers Falls until 1857, when
the family removed to Newburgh. He graduated from
the academy and after a period as bookkeeper and
cashier in New York city he entered the foundry of
Stanton, Mallory & Co.,to learn the trade of a machinist.
He remained there until the suspension of the firm, and
during that period, with his father's assistance, he in-
vented a machine for sizing and dressing cotton yarn,
which he put into operation at the Newburgh steam mills,
of which his father was superintendent. Subsequently
he engaged as a journeyman with the Novelty iron
works, of New York, where he acquired valuable expe-
rience in constructing and erecting the machinery of
steamships. A year later he entered the United States
navy as third assistant engineer. In 1865 he returned
to Newburgh and rented a portion of the steam engine
works of Corwin, Stanton & Co., and for five years there-
after was engaged, with his father as a partner, in the
manufacture of his patented machinery. The changes
which then occurred in the Corwin foundry gave him an
opportunity for an association with Lewis M. Smith
and the laying of the foundations of an important indus-
try, the Pictet Ice Machine Co., with which he had
since been identified, and which brought him promi-
nently forward as an engineer and machine builder. He
was also interested in the Chadborn & Coldwell manu-
factory of lawn mowers, and altogether has been an im-
portant factor in the development and prosperity of the
city.

For several years he was president of the board of
trade of Newburgh. In the years 1871 and 1872 he
represented the second ward in the common council,
and was president of the board in the latter year. His
wife, with several children, survives him.

George G. Porter, president of the Isbell-Porter
Manufacturing Co., New York, died suddenly of apoplexy

on Sunday afternoon, July 23, at the Crawford House,
Mount Washington, N. H.

He was born in Skaneateles, N. Y., in 1835. When
twenty years old he worked in a drug store in New York,
and in a few years became proprietor of a drug store in
Sixth avenue, between Tenth and Eleventh streets.
Later he secured an interest in the Smith & Sayre
Manufacturing Co., makers of gas apparatus and ma-
chinery. Three years ago the firm name was changed
to the Isbell-Porter Co., and Mr. Porter was made
president. He also became treasurer of the B. P. Clapp
Ammonia Co.

Mr. Porter was a member of Grace Church, New
York. In 1871 he married Miss Mary Gifford, of New
Bedford, who survives him. The body was taken from
Mount Washington to Skaneateles, where the funeral
took place on Wednesday following his death.

OTHER NOTICES.

——P. B. Goodwin, of Unionville, Conn., died at Fall River,
{;me 22, after a long illness, at the age of seventy-three years.
e was formerly in the ice and coal business at Unionville.

FIRE AND ACCIDENT RECORD.
——The Santa Fe ice house at Purcell, Kan., was burned
July 11,
——A large ice house at Long lake, Venice, Ill., was totally
destroyed by fire, July 17.

——The Paragon, a Cincinnati Ice Co.’s boat, was sunk at
Lockland, Ohio, July 13; loss, $800.

——The ice houses of Postmaster Holt, of Lawrence, Mass.,
were burned July 4; cause, supposed incendiary.

——A temporary structure covering a quantity of ice owned
by Mr. Upp, Sandusky, Ohio, was burned July s.

——1In a big fire at Luckey, Ohio, Sampson & Meyers' and
Chas. Gropsy'’s ice houses were burned ; loss, 8300 each.

——Maynard Whittier's ice house at Ipswich, Mass., was
burned July 6, and 500 tons of ice destroyed; loss, $700 to $800;
no insurance; cause, unknown.

——One of the several ice houses of the City Ice Co., Indi-
anapolis, Ind., formerly belonging to Patrick Ward, was burned
June 27; loss, $4,000; small insurance.

——The meat storage house of Dale & Co., Scranton, Pa.,
was burned June 26; cause, unknown. The loss included fifty
beeves, and several tons of sausage and canned goods.

——On July 3, the Beaver pond ice house of the Meriden
(Conn.) Ice Co. was burned, and only a small part of the 7,500
tons of ice in store saved; loss, $5,000; insurance of $3,000:
(t:)auf]e. unknown. The company still has 14,000 tons of ice on

and.

——The ice houses of Geo. Beck & Son., South Bend, Ind.,
were burned July 7. A year ago the houses of the same firm
were similarly destroyed by fire. The cause of the fire is un-
known, and the loss is total.

——The six ice houses of the New Haven Ice Co., Whitney-
ville, Conn., were struck by lightning July 13, and burned. The
houses contained 15,000 tons of ice, much of which was saved.
Loss to ice company, $60,000.

——An ice house of G. Cook & Son, on the shore of Lake
Winnisquam, Laconia, Mass., was blown down and demolished,
as was one belonging to Dunn & Sanborn, on the shore of Lake
Opechee, between Laconia and Lakeport by a cyclone July 22.

—{amieson & Bond's ice factory at Rockaway Beach,
Long Island, was totally destroyed by fire June 23.  The ice
factory and some adjoining property formed a continuous row
of wooden buildings, which took up about a quarter of a block.
The structure next to the railroad track was the ice factory. In
the others were located the stables, ice house, feed and
grain warehouse, storage building and boiler house. The fire
started about the center of the row, and is supposed to have
been caused by a spark from a passing locomotive. A north-
west gale which was blowing fanned the flame, and turned the
row of buildings into a roaring furnace. In the crowd of specta-
tors were two young women of Brooklyn wearing dresses of blue
scrge.  Falling sparks set fire to one young lady's dress. She
scrcamed, and her sister seeing the blaze, sprang to put it out,
and her own skirt took fire. They cried out in mortal terror as
the flames began to creep up their clothing. Their peril was
over in a minute. Several men darted through the crowd and
seized them. One of the men had been in bathing and had run
out of the surf to the fire in his bathing suit. Tiey threw the
women in the Frass. dragged off their clothing, and put the fire
out. The buildings were burned to the ground. he loss is
about $20,000,
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INDISCRIMINATE WAGON SALES.

T 1s a cause of complaint in Minneapolis that dealers

will not allow their drivers to sell ice to people who
are not regular customers ordering through the office.
The complaint is that transient customers, who may
need ice for emergencies, find this rule a hard one. No
doubt it is; but at the same time it seems impractic-
able to permit wagon men to scll ice indiscriminately
from the wagon.

It is not true that ice wagon drivers are more dis-
honest than the run of mankind, but their temptations
are greater than the average man has to meet when al-
lowed to handle ice without any system of check upon
his sales. The case is illustrated by an incident at
York. Pa., when the dealer told a fricnd he ought
soon to begin taking ice of him, to which the friend
replied, ¢“Why, I've been taking your ice for some time."”
Examination disclosed the fact that for some time the
drivers in the employ of the company had come in re-
porting quantities of ice wasted as high as goo pounds
for one day. Putting this and that together, the man-
ager concluded that the company was being defrauded
by its men. He began an investigation and learned that
some of the drivers had been leaving ice with people
whose names were not on the company’'s books as
patrons. The money they collected was never turned in.

The problem how to serve the people, and at the same
time remunerate the company or individual ice dealer,
is therefore one not easily solved, and the line must
be drawn somewhere. The ticket system might answer,
the dealers issuing a small coupon book (unused coupons
to be redeemable), or tickets which could be bought of
drug stores, etc., in any quantity good for a given
weight of ice from the company's wagons or any wagon,
the dealers redeeming each other's tickets. Transient
buyers could then keep a small number of tickets
on hand for emergencies, using them as needed, the
tickets to be returned as cash by drivers, who should be
forbidden to sell tickets at any time, since the public
could buy them at drug or grocery stores ad /ib.

THE TRADE.

HE month of July has been most favorable to the
trade in all parts of the country, the weather having
been very warm all through the month. The factories
in the South all report a good business, while the trade
north seems to have all the business it can handle.
Prices remain firm, and there is less complaint by the
trade of cutting than has been heard for several years.
It really looks as though the season would be a profit-
able one.
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Tue dificulties between the dealers at Washington
and the representatives of the government departments
were adjusted on June 29 last, by the agreecment to a
uniform price. The companics satisfied the representa-
tives of the departments that the rates now being paid
did not cover the actual cost, these low rates being due
to the fierce competition betwceen the local companies
which existed some time since. The rates agreed upon
for the next four ycars, the companies showed, were be-
low what has always been paid by the government, and
no more than private dealers were paying.  The price
agreed on was 28 cents per hundredweight.

The agreement reached is in every way satisfactory
to all concerned, and assures the government of certain
service of the very best quality of northern and manu-
factured ice, and this by the established local companics.
The bid submitted to them by an organization about to
be formed was practically withdrawn, the repre-
sentatives of the ncw concern having admitted therr
inability to supply the ice as desired.

The Great Falls Ice Co. will supply the District gov-
ernment offices at 35c. per cwt.

All bids for furnishing ice to the government hospital
for the insane were rejected July 5. The bids offered
were: Hygienic Ice Co., goc. per hundred pounds:
American Ice Co., 41c.; ‘Transparent Ice Co., 41'/c.;
Great Falls Ice Co., jo':c.; Independent Ice Co., gac.;
and National Capitol Ice Co., 42Yc.

Ice,which has been selling at 15(« 25¢. at Charleston,
S. C., has gone up since July 1. The query is sug-
gested: Is this one of the results of the new liquor law
that went into force July 1, giving the state full control
of thesaloon business > However that may be, it is cer-
tain the closing of the saloons in Charleston has largely
reduced the demand for ice by killing a trade which was
a large consumer of ice; and on July 1 the dealers made
the announcement that on and after that date prices
would be as follows: One ton, $6; 1,000 lbs., $3.50; 500
lbs., $2;: 100 lbs., joc.; so lbs., 25¢; 25 lbs., 15¢.; 15§
Ibs., 10c.; 7 Ibs., 5¢c. At ice houses, 1,000 lbs., $3;
packed in barrels, 6oc. per cwt.; in sacks, 50c. per cwt.
The increase is considerable, but the price is still low,
and the consumer there has no real cause for a ** kick.”

THE dealers at Detroit have come to an agreement
which Mr. Schweikert, of the Schweikert Little IFour
Ice Co., outlines as follows: ¢ According to our agree-
ment, we mcet every week and reports are received.  If
any dealer has been selling under the scale he is roasted,
and if there is a customer of any of the members who
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has not paid his bills the fact is reported so that he can
get no ice from any other dealer until he has settled.
Here is our scale of prices: Four pieces per week, $1.50
per month; seven pieces per week, $2 per month; four-
teen pieces per week, $3.50 per month; six pieces per
week, $1.75 per month. These prices are the same as
those of last year, except for seven pieces per week,
which is twenty-five cents more than most of the dealers
asked, but it is the same rate that I obtained last year.
Every dealer in the city has entered into our arrange-
ment, and our organization isalmost perfect. We tried
to do the same in the past, but never succeeded, as some
dealer always went in to undersell the rest on the sly
and work up a big trade for himself.” Mr. Hacker, of
Hacker & Dean, is quoted as saying: ¢ The principal
effect of the combination is to put an end to the long
credit system. Ice must be paid for weekly. We have
learned a lesson. There has been some talk of forming
a trust combination composed of all the ice men of the
city. This would be in order to district the city and
give each firm an exclusive territory. It would do away
with the necessity for the employment of so many
teams. I don’t think a trust will be formed in the im-
mediate future, however.”

ICE TRADE ITEMS.
——Cold cash—the ice man’s fortune.—FEx.

——The great ‘“‘ice combine " has not yet materialized in
Cincinnati, but the discussion has had the effect of uniting the
trade on an agreement as to prices, which is not without a ma-
terial value to the trade as a whole.

——The good people of Minneai)olis are up in arms because
the ice dealers have decided to no longer permit indiscriminate
sales of ice from their wagons. The trade understand the bot-
tom causes for this ruling, which is aptly put by a local manager:
‘“ We want all our men to meet us in heaven, and should we allow
them to steal our money, of course they could not.”

——Ice consumers at Batavia, N. Y., who think the price of
twenty-five cents per hundred too high, talk of organizing a $5,-
o000 company to ‘‘ co-operate.” Ice, we are told by these ‘‘suf-
ferers ” *will be sold at the lowest Possible figures, and only
stockholders will have the privilege ot buying ice.” When the
company shall have sold ice a few seasons for less than twenty-
five cents the stockholders will hardly consider the privilege a
valuable one.

——The ice trade at Evansville, Ind., have come to an agree-
ment as to prices. The rate for small lots is quoted at s0c. per
cwt. A local newspaper says it ‘‘ has been informed that the
Ice Co. could sell ice for 7c. per cwt. and realize a fair
margin of profit” One imagines that this editor will, in all seri-
ousuess, tell his %eorle next that it has been informed that cot-
tagl:e cheese can be found growing on blackberry bushes in the
wilds of Vanderburgh county.

NATURAL ICE NOTES.

——Henry Glos is building a 20X 40-foot ice house at Melrose
Park, Chicago.

——Ice is going out of the houses at Pekin, Ill., at the rate
of a train load daily.

——Florsheim & Teasdale are building an ice house and
stable at Wheeling, W. Va.

——E. & I. K. Stetson began shipping ice from their lower
houses at Brewer, Me., July 17.

——The Huse & Loomis Ice Co. shipped a large load of ice
from Peoria to St. Louis, June 20.

——Rogers, Thomas & Frederick, Hamilton, Ohio, are ship-
ping Sheley pond ice to Cincinnati.

——The Pennsylvania company will rebuild the ice houses
recently burned at Wilkinsburg, Pa.

——M. G. Colehamer, of Brunswick Centre, N. ]., has gone
to Newark to go into the ice business.

——Ice shipments from Brewer, Me., have begun in earnest,
and the ice houses are looking alive again.

——John Lang, West Troy, N. Y., has sold 10,000 tons of
ice to go to Montgomery Bros., New York city.

——The Knickerbocker Ice Co., New York, is buildi
dock at Lockland lake for loading ice on steamers. ng anew

——P. Bradley's ice house at Leavenworth, Kan., was

broken into by thieves, July 11, who carried off some 1,400 pounds
of ice. Ice stealing is a new scheme, certainly.

NEW ICE FACTORIES.

HERE is considerable new work going on for this
T time of year, which confirms our idea expressed
during the past winter that the immense harvest would
not, as so many ‘‘experts” said, ‘‘wind up the ice
machine business for good.” Our record of work for the
month is as follows:

ALABAMA.

Mobile.--The Consumers’ Ice Co. have let the contract for
an additional 2o-ton ice machine. The work on the foundations
has begun, and the machine will be set up this fall.

FLORIDA.

St. Augustine.—G. G. Springer, the junior member of the
firm of A. Springer & Son, ot St. Augustine and Fernandina, has
contracted with Columbus Iron Works Co. for a 10-ton ice
machine, to be erected at Eau Gallie, and a 20-ton machine for
Palm Beach. Work will be begun at once. He has also closed
a ten years’ contract with Mr. H. M. Flagler to furnish all ice
needecly by his hotels, railroads and steamboats in Florida.

Key West.—]John R. Scott has ordered a 10-ton ice machine,
built by the Sulzer-Vogt Co., of Louisville, Ky., to be ready by
August 15. The plant will have cold storage facilities also.

GEORGIA.
Glasgow.—Henry Raubold is interested in a new ice factory
projected here.
INDIANA.

Jeffersonville.—The Jeffersonville Artificial Ice Co., now
making twelve tons of ice daily, are making arrangements to
enlarge the plant to twenty-four tons daily.

MASSACHUSETTS.

Dorchester.—About a year ago the project of an ice factory
was discussed, and then apparently dropped. Work has since
been going on in the organization of a company; land was pur-
chased, and a subscription list opened. Stock to the amount of
$60,000 was placed, and the prime movers met recently and
organized as follows: President, ]J. Frank Howland; treasurer,
Wm. Carroll Pope. The directors are the above named, and
lghn P. Spaul iné, Thomas F. Temple, George A. Fisher,

rank Wood and terhen H. Whidden. Contracts will at once
be placed for the buildings and machinery and for the artesian
well, which will furnish water to make steam, which, when
distilled and condensed, is frozen. The new company organized
under the laws of Massachusetts, with a paid-in" capital of
860,000, and has received its charter. It will be known as the
Dorchester Hygeia Ice Co.

MISSOURI

Jefferson City.—Moerschel Bros. have just completed an ice
making plant in connection with the byewegy, and are making
fifteen tons of ice daily for the city retail trade.

NEW YORK.

Buffalo.—Ice will soon be manufactured on Fulton street,
the new plant of the company on that street being almost com-
pleted. It is four stories in height, and constructed of brick.

PENNSYLVANIA.

Allentown.—F. X. Kuhn has just finished setting up an ice
machine for Butz & Rieff.

Chester.—John L. Price's new ice factory on Folsom road is
ready to make ice.

Greensburg.—The Hygeia Ice Co., while drilling a well for
cooling water, struck gas at 213 feet—a strong flow which is in-
creasing in pressure. Should it hold out, the company will use
it in lighting the plant.

Nazareth.—It is reported that capitalists of Slatington will
build an ice factory here.

Ogontz.—The ice making plant of W. H. Shoemaker has
been finished at a cost of $15,000. The output is forty tons,
which goes to Washington, D. C

Sheridan—Messrs. S. S. Long & Bro., of New York, who own
considerable interests in Millcreek township, have given the
contract to Mr. Reuben Price, of Reading, for the construction
of a cold storage house, near Sheridan, where they have already
two houses. The Messrs. Long are extensively engaged in the
egg business.

West Chester.—The West Chester Cold Storage and Ice Co.
have entirely recovered from the effects of their recent fire, and
are making more ice than ever. The loss of the ice house,
which was destroyed by fire, is felt more at the present than at
any time since the fire. In it was stored a large quantity of ice
which was intended as a sort of reserve upon which to draw in
time of need, and it would have been increased to many hun-
dreds of tons but for the accident. The company must now de-
pend upon the capacity of the plant for its entire supply.

TEXAS.
Madisonville.—A new ice factory, erected by R. P. Turner,
will be ready to begin operations soon after August 1.
Yoakum.—]James Blanks has put new machinery in his ice
factory, increasing its capacity to ten tons daily.
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ANSWERS TO CORRESPONDENTS.
SPEFD OF RUNNING COMPRESSOR—STRENGTH OF AMMONIA IN AR-
SOKFPTION MACHINE—MATERIAL FOR PACKING ICE.

[This department of Ick AND REFPRIGRRATION is conducted for the ben-
efit of the trade gencrally, as well as individuals; and all competent in-
quities will be given timely and proper attention, precedence in all cases
beiny wiven to sach questionn as are of general rather than of individual
interest. En.)

7o the Editor: Will you kindly answer on the enclosed ad-
dressed P. C. the following? What is the best speed at which
the engine which drives the compressor should be run? Our
machine is a Shuehle, and the engine can be speeded up to 250
revolutions. It seems that time is necessary to obtain the full
effect of the expansion of the ammonia as itis drawn through the
coils of the brine tank, and a loss of refrigerating power occurs
if the suction and compression pumps are worked as rapidly as
possible. It requires ten hours to freeze one ton of ice, the
capacity of our plant; the temperature of our water is 8z,
so that this is what the ammonia coils have.

We are obliged to rely upon unskilled labor to run our ma-
chine, and without Ice AND REFRIGERATION we should be wholly
‘“at sea.” T.E. W.

Axswier.—We think you would get the best results
by running under 200 revolutions. It is possible that
owing to the thickness of the iron of your pump, the
removal of the heat generated by friction and the com-
pression of the gas may be too slow when running at a
high speed, in which case the result would be a reduced
suction power of the pump on account of the high
temperature of the interior lining thereof. You can test
this theory by the experiment of running at lower
speeds, and noting the effect.

STRENGTH OF AMMONIA IN ABSORPTION MACHINE.

To the Editor: We recently have had an absorption ma-
chine erected. I would like to ask you what is the strength of
the ammonia in ordinary practice in absorption machines. We
use from 20- to 26 Becaume's scale. What would be the objec-
tion to using 4o~ or 50° or even pure anhydrous? These
questions, I suppose, have been answered in IcE AND RE-
FRIGERATION, and if you have these papers on hand, please send
copics of same. A. B.

ANswER.—We do not recollect that the above ques-
tions have been answered in particular in any former is-
sue, although a study of the various articles published by
us on the subject of absorption machines would doubt-
less lead you to an answer to your questions. In itself
the matter may be elucidated in the following manner:
The refrigeration in both an absorption as well as in
a compression machine is produced by the evaporation
or vaporization of liquid anhydrous ammonia. The am-
monia so volatilized, in order to use it over again in the
same manner, must be liquefied. This is done by me-
chanical compression in the case of the compression ice
machines, and by absorption in water in the case of
absorption ice machines. From this it readily follows
that anhydrous ammonia cannot be used in an absorp-
tion machine, as there would be no water to re-absorb
the ammonia once volatilized, this being the principle
on which the absorption machine works. The amount
of water required depends on circumstances, as the
afinity of water for ammonia varies with the tem-
perature, it being less at higher and greater at lower
temperature. Generally speaking, there should be suf-
ficient water to take care of all the volatilized ammonia
at the temperature of the absorber.

On the other hand, there should be no more water
than is absolutely necessary, for the stronger the am-
monia the less heat will be needed for the disassociation
of the ammonia in the generator, or still. The gas will
also be more anhydrous, the stronger the ammonia
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solution can be used, and less power is used to work the
aqua pump, etc. It is evident from this also that a
liberal supply of cooling water will allow a stronger
solution of ammomia without increasing the back press.
ure, and an increase in the latter will have the same
effect in allowing a stronger solution of ammonia to be
used. We presume that in an ideal machine the ab-
sorber could be constructed so as to allow only ammonia
of the greatest possible strength (obtainable under the
working conditions of the machine) to enter the still;
that is, within certain limits. In using your ammonia at
from 20° to 26° Beaumé, we think you hit pretty
nearly the average adapted to most working conditions.
In fact, we think that 23° is about as high as it is neces-
sary to go in most cases, while 26° is probably a higher
concentration than is really necessary in most machines.
MATERIAL FOR PACKING ICE.

Tothe Editor: Up to date we have been shipping ice by ex-
press in oat bags well packed in sawdust. Recently this saw-
dust has becomne quite an expensive article.  Now, do you know
of any other way to ship ice in 100-pound lots to preserve it? If
you do not, please look into the matter and inform us as soon as
possible. Possibly some kind of paper or paper bag may be
utilized. Eo. W.

Axswer.-- A friend in the South, at our request,
makes the following suggestion: ¢¢In our business we
use fine shavings, sawdust or rice chaff, the latter no
longer obtainable at a figure that would pay to use it in
this section. ILouisiana raises rice, and probably vour
correspondent could get chaff, which is cheaper in the
end than sawdust, for it can be dried out and re-used.
Shavings from planing mills answer when you cannot
get dust or chaff. In speaking of re-using chaff have
reference to shippers using their own ice cars which are
returned with the material used for packing in them.”

WRITER in the Scientific American,some time since,
A in speaking of the pipe line refrigerating system
as in use in Denver, said: ‘¢ The system operated by
this company is covered by a combination of twenty to
thirty patents, the most important of which applies to
the storage of the surplus refrigerant in receivers to be
drawn upon as wanted, obviating the necessity of the
continuous operation of the machine used in the manu-
facture of the anhydrous ammonia. The machinery is
a modificd type of the absorption machine. The con-
struction of machinery suitable for pipe line work neces-
sitated a number of costly experiments, as the vara-
tions in the rate of the refrigerating load are often 65
to 70 per cent above or below a daily rate, and such
changes often occur within a very short space of time.
Such perfection has been attained in this particular that
the machine equalizes the pressure automatically with-
out attention from the engineer, and adjusts itself to the
irregular use of the liquid. The company claim that its
safety devices and its system of operation are such that
any serious accident is an impossibility."”

HE publishers of Ick REFRIGERATION are
prepared to fill orders for bound copies of Volume
IV of this paper, uniform with Volumes I, Il and 111, at
$5 per copy bound in half morocco, and $4 per copy bound
in half leather. Those of our readers who wish to have
their own copies bound may send them to this office,
where they will be bound as above at $4 and $3 per vol-
ume respectively, the sender paying express charges
both ways.

AND
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LEGAL NOTES.

AN INTERESTING LEGAL DECISION FROM 10WA ON THE RELATIVE
RIGHTS TO ICE OF PURCHASERS FROM LANDLORD AND
TZEINANT—MINOR LEGAL NOTES.

.E Supreme court of Iowa has ren-
dered a very instructive decision, in
the case of Marsh v. McNider, which
was a suit in equity to restrain Mc-
Nider & Co. from cutting or other-
wise interfering with ice, and to re-
cover the value of ice which they had

cut, which was claimed by Marsh.

The facts of the case were that one Clara E. Doud
was the owner of a certain tract of land west of the
center of a stream of water which flowed across it,which
stream was about eight rods in width and not navigable.
Mrs. Doud made to Marsh a bill of sale of the ice which
should be formed in her part of the stream during the
winter which commenced in the year 18go. When Mrs.
Doud purchased the land, in June of that year, it was
occupied by S. M. Fulghurn, as sub-tenant, under a lease
which gave him the right to the free and uninterrupted
occupation thereof until April, 1891, and the title ac-
quired by the purchase was subject to his rights under
the lease. Hesold to McNider & Co. the ice which was
included in the bill of sale to Marsh, and, after the ice
was formed, they cut and removed portions of it for
their own uses. Marsh contended that the ice was real
estate—a part of the land owned by Mrs. Doud; there-
fore, that the lease gave to the tenant no right to re-
move it; and that the bill of sale transferred the owner-
ship of it to him.

his natural wants, and for other purposes, so far as he
can do so without affecting the rights of others, as of
lower ownerson the same stream. Such use appertains
to the land, and belongs to him who has the right to
possess and use it. In this case that right was conferred
upon Fulghurn, by virtue of the lease. It is said that
his lease was for ordinary farming purposes only, but, if
that were true, he would have had the right to use so
much of the water and ice as he required for such pur-
poses. The lease, however, does not restrict the tenant
to the use of the premises for agricultural purposes
only, but gives him the right to the ¢ free and uninter-
rupted occupation thereof,” and necessarily the right to
use them and their appurtenances. Nothing was re-
served, excepting timber not required for repairing
fences. The leased premises included one-half of the
bed of the stream, and such rights as the owner had in
the stream itself. He retained no right to enter upon
the premises to gather ice, and his grantee, Mrs. Doud,
acquired none as against the tenant.

Wherefore it was held that the lease gave to the ten-
ant the right to cut and remove the ice in question,
and that such right was assigned to the purchasers from
him, McNider & Co.

NMINOR LEGAL NOTES.

——Eugenie Stevenson has been appointed receiver for the
Saddle River Ice Co., Paterson, N. J.

.——The receiver for the Stone Lake Ice Co., Hamilton,
Ohio, June 23, sold the Lorenz ice house to Robert Reynolds, of
Cincinnati, for $5,600.

——The works of the Montclair and Bloomfield Crystal Ice
Co., Bloomfield, N. J., have been seized for debt, and will be
sold by the United States marshal on August 10.

——Frederick Doebel has entered suit in the United States

It is well settled, said the court, that, under some_/Circuit court against the Consumers’ Ice Company of New

conditions, water and ice are to be regarded as real es-
tate, belonging to the owner of the land which is be-
neath it; and, when that is the case, the land owner or
his assign has the exclusive right to gather and dis-
pose of the ice for his own benefit, subject to the rights
of other riparian owners. The owner of land has the
right to use so much of the water of a stream flowing
over it as is necessary to supply what are termed his
‘“patural wants.” Where he does not own the soil
under the stream, as where it is meandered, and his
ownership does not include its bed, he has no exclusive
right to the ice which fcrmsin it. In such cases, who-
ever has lawful access to the stream may use the water
and the ice which forms therein in such manner as does
not interfere with the rights of the riparian owners.
Whether the ice which forms in a running stream is to
be regarded technically as a part of the land over which it
is formed or to which it is attached is a question the
court did not find it necessary to determine. It is water
congealed, it said, and, although more readily se-

cured and controlled for many purposes than water, it

is in most respects subject to the rules which govern
the rights of the riparian proprietor to the water. Ice
may be attached to his land, but it was not produced by
the land, drew nothing from it, and will give nothing
to it. It is transient by nature, and will soon disap-
pear, unless prevented by the labor of man. Itis a
product of the changing seasons, which the occupier of
the soil may use as he might have used the water from
which it was formed. If he own the land under it, he
may use the ice as he might have used the water, to suppy

Orleans, for $10,000 damages. The plaintiff's son was killed in
a boiler explosion at the factory of the above company.

——Robert Whitehill, uncle of the late Robert Whitehill,
gresident of the Whitehill Engine and Pictet Ice Machine Co.,
as been appointed receiver of that company in consequence of
a desire on the part of the owners to dissolve the corporation.
Further proceedings are to be had November 13, in the courts.
An injunction has been granted restraining suits against the
company in the meantime.

—A. H. Wick and N. A. Gilbert have been appointed re-
ceivers for the Cottage Grove Lake Ice Co., of Cleveland, at the
suit of the Wick Banking and Trust Co. as trustee for the holders
of $25,000 worth of bonds against the company. A half year's
interest on the bonds fell due in June, and as it was nof paid
the bank was obliged under the terms of its trust deed to apply
for a receiver. There will be no stoppage in the company’s
business. Ice will be delivered regularly as heretofore and all
contracts will be filled.

——The suit of the Grand Rapids Ice and Coal Co. vs. The
South Grand Rapids Ice and Coal Co., at Grand Rapids, Mich.,
involves a law })oint interesting to ice harvesters. The com-
plainant leased frontage at the lake for the ice privilege and
claimed the riparian rights included in the lease extended
to the middle of the lake. The defendant company last winter
infringed upon the complainant's leasehold in cutting ice, and
the suit is to recover $1,200, the value of the ice cut by the de-
fendant. The suit involves the riparian rights in the lake and it
will undoubtedly go to the Supreme court for final review.

——On July 10 Geo. M. Moulton was appointed receiver for

"the Chicago Cold Storage Exchange, located at the west end of

Lake street bridge, Chicago. It was alleged the Exchange could
not meet its obligations, and as there were perishable goods to
the value of $75,000 stored in the warehouse the suspension of
business by seizure by attachment would entail great loss. The
receiver is empowered to carry on the business until owners
have removed their produce, when it is to be wound up. Ninety
days from July 14 were allowed for filing of claims. The cor-
poration has a ninety-nine-year lease on the property where it is
at present doing business, which does not run out until 1988,
for which an annual rental of $45,160 is paid. The leasehold,
with the buildings thereon, valued at $700,000 and incidentals,
valued at $s5,000, it is represented, constitute the real assets of
the defendant corporation. Itis stated further that the lease
and buildings are subject to a trust deed to secure bonds for
$200,000, and that outside of this the indebtedness of the cor-
poration exceeds $200,000.
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l.\' SPEAKING of the recent reductions in the force
of meat inspectors by Secretary Morton, of the de-
partment of agriculture, a chief of one of the departments
at Kansas City is quoted as saying: ‘¢ The service will
not be impaired in the least by the reductions. The
packing houses are doing a great business in beef, but
less than usual in pork on account of the irregularity in
the market; and as the greater part of our work con-
sists in inspecting pork it can readily be seen that a
very large force was useless.” Nevertheless the reduc-
tions at Kansas City represent $26,600 in salaries.

Tue new packing house of the Nashville (Tenn.)
Packing Co. is about completed and will be started up
September 1, with capacity for 1,000 hogs, 150 cattle
and 300 sheep daily. The company is capitalized at
$500,000, a large part of which is held by John Cudahy.
J- J- Delaney is resident manager, and John Blouchard,
chief engineer; the number of men employed will
reach zo00.

The plant is a stone and brick building 248 X190 feet
in size, four stories high, with front on Line street,
and railway tracks to the building and stock yards. A
retail store will be operated, and a large wholesale room
for local butchers’ trade.

The engine room is in the western end of the build-
ing. In this there are two engines of 175-horse power
each,and two Lindec refrigerating machines made by the
Fred. W. Wolfe Co., Chicago, with a capacity of 150
tons, and also a 175-horse power engine. There are also
two brine tanks of 37,000 gallons capacity each. The
brine is forced through the coils in the cold storage
rooms by a force pump. On this same floor are the
boiler rooms containing a battery of four boilers of an
aggregated capacity of 500-horse power. In an adjoin-
ing room there are six Jarge tanks for rendering lard and
a tankage press and dryer for making the offal into fer-
tilizers. The killing room is on the fourth floor, whence
the dressed carcasses are run into the chillroom, which is
held at a temperature of 32°. It will hold 5,500 hogs.
There are 48,000 feet of coil pipe in this room. The
hog remains here seventy-two hours. Thence it goes to
the chopping block. From here are chutes leading to
the lower floor, whereare located the salting and curing
rooms. On the next floor there is another cold storage
room and five smoke houses with a capacity of 150 tierces
of meat each, as well as two smoke houses for sausages,
a sausage room where pork, bologna and Frankfort
sausages will be manufactured.

There are also lard rooms and a cold storage room
for cured meats. This last room will be kept at a tem-
perature of 42°. This room contains 24,000 square feet.
On the next floor under this there is another cold stor-
age room of 19,000 square feet and a shipping room
85X 40 feet.

The new Cudahy packing houses at Cudahy, near
Milwaukee, are rapidly approaching completion. Early
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in July, W. R. Perrin & Co., Chicago, were at work
placing the hog rails and travelers.  There will be
26,000 feet of rails for the hogs and 4.400 beef rail,
15,000 travelers, 18,000 Gambrel sticks, two friction hog
dumps, three hog hoists, beef hoists, droppers, etc. The
Vilter Mfg. Co., Milwaukee, was also at work in erect-
ing the ice machine and piping, this company having the
contract to furnish the ice machines and piping for
176,480 cubic feet of space in the refrigerator building
and 2,703,360 feet of collar piping. The brine pump
has already been placed.

THE total number of cattle killed at Kansas City fot
the six months ended June 30 reached 370,677, against
248,890 the same time last ycar, an increase of 121,787;
sheep, 147,167, against 65,897 the same time last year,
an increase of 81,270; and of hogs there were 7606, 586
slaughtered.

PACKING HOUSE NOTES.

——Kingan & Co. have recently made several additions to
their plant at Kansas City.

—Swift & Co. reopened their works at South Omaha, July
13, after a short shut-down.

——The Silberhorn Packing Co., Sioux City, has wound up
its business, and on July 1 the buildings were locked up.

——The Sioux City Packing Co. contemplates erecting a
new slaughter house for cattle, the old house being too small.

——The G. H. Hammond Packing Co., South Omaha, on
July 13 began sctting up machinery to double the capacity of the
cooling plant. The investiment represents $50,000.

——The Fowler Packing Co., Kansas City, July 8, executed
a deed of trust for $700,000 to cover 6 per cent twenty-year
bonds. The proceeds will be used to pay indebtedness and to
materially enlarge the plant.

——1It is reported in Denver that Armour & Co. will next
sgring build a packing house in that city. Ten additional agents
of the company. with headquarters at Denver, have been put on
the road by the local branch.

——1t is anticipated in St. Louis that the F. Whittaker &
Son Packing Co., recently placed in the hands of a receiver,
will be reorganized. English capital is said to be interested, and
that a new syndicate will be organized with capital of $2,000,000
to 83,000,000, of which the Whittaker interest will be
$500,000.

——All the packing houscs in Kausas City are largely in-
creasing their slaughter of bLeef, Swift & Co. arc shipping
dressed beef to their Chicago canning house, and the new firm,
Schwartzchild, Sulzberger Co., are killing for export. 1t is ex-
pected that the number of beeves handled in the city will this
season be larger than ever before.

——The first fire in sixty years in the history of the Morrell
packing firm, Ottumwa, lowa, occurrvd]ufl{y 12 when property
worth half a million was licked up by the flames. The ware-
houses took fire from the electric wires in the building, near the
elevator, and in an instant the whole structure was in flamnes.
These houses contained the cellars, cutting and weighing depart-
ment, chill rooms, lard refineries, smoked meat department, job_
bing rooms and offices. The packing house had been slaughter
ing 1,500 hogs daily, and at least $200,000 worth of product was-
consumed. The main buildings, containing the most valuable
machinery and the engines, and the warehouse containing the
pickled meats, were saved. The plant was covered with insur-
ance of nearly $750,000. Mr. T. D. Foster,, the yencral manager,
said that the burnt structure would be rebuilt at once.

RAILWAY REPRIGERATION NOTES.

——The Santa Fe Fruit and Refrigerator Car Co. has its
own agents in Texas buying and shipping melons to the Kansas
City markets.

——The Earl Fruit Co. is using from California a newly
patented car, which is a combination refrigerated and ventilated
car, carrying 1,200 crates. It isiced from the ends and not
from the top.

——The California Ventilated Car Carrier Co. has been in-
corporated at San Francisco, by H. L. Kellogg, Thad. S. Fitch,
Wm. Gibbons, Henry L. Boyne and T. G. Hughes; capital,
$1,000,000, of which $600,000 has been subscribed.

——The Lackawanna Refrigerator Co.. of Kansas City,
Kan., and St. Joseph, Mo., has been incorporated, with capital
of $1,000.000, by Dr. J. A. Rodler, Montreal, Canada; L. P.
Dands, London, England; K. Eastman, of Kansas City, Mo.,
and others.
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BREWERY REFRIGERATION.

HERE is no more any doubt that the production of
T artificial refrigeration is of the utmost importance
in the brewing industry, and that even in localities
where natural ice can be obtained at a minimum cost,
the advantages of artificial refrigeration are so great as
to justify the larger expenditure, says a German techni-
cal journal. We therefore find refrigerating machines
in use even in Sweden and Norway, and the most north-
ern parts of Europe, where ice is plentiful. The ad-
vantages of artificial refrigeration consist partly in the
convenient and more uniform distribution of tempera-
ture and, in what seems to be of far more importance,
the greater purity of the air in cellars cooled by artifi-
cial refrigeration. The beer cellars cooled with nat-
ural ice do not admit of the exchange of the cellar air;
and the opening of the cellar windows, in the warmer
seasons, is either very hard to manage, or in some cases
entirely impossible. The natural ice, which is usually
piled up at the ends of the cellar, prevents a rapid ad-
justment of the temperature, so that the most scrupu-
lous care must be exercised, to prevent admission of out-
side air. When the cellar is kept cool by artificial re-
frigeration, this exchange of air, which is so important,
can be easily managed with very little extra cost. The
value of artificial refrigeration has been most clearly
demonstrated in our fermenting cellars. As I am super-
intending two breweries, in one of which natural ice is
used, while the other is operated with artificial refriger-
ation, I have daily opportunity to study the advantage
of artificial and the disadvantages of natural refrigera-
tion, which latter appear even with the most careful and
scrupulous manipulation. Besides the circumstance
already mentioned, that with artificial production of
coolness, the exchange and amelioration of the cellar
air becomes possible and very easy to effect, I found by
the tension of the air in artificially refrigerated cellars,
that the existing miasma, films, etc., do not multiply
and propagate to such an extent as in cellars refrigerated
with natural ice.

The reasons, therefore, have to be sought in the
stronger tension of the inner cellar air, which does not
permit the bad air to nise from the cellar channels or
even from the flooring, as is the case in cellars with
natural ice, as well as in the impurity of the natural ice
used for refrigerating purposes. Pettenkofer, the great
scientist, has, in his highly interesting investigations of
the important hygienic question of cellar residences,
made known some important facts which deserve well
to be studied by brewers. Pettenkofer's discoveries
show us clearly how easily the process of detenoration
of the air goes on, and how difficult it is to collect and
retain good air in cellars. The circulation of air sur-
passes all ideas which are formed by those who have
not made it a study, and this may be the reason for the
fact that the question of ventilation 1v stl] far from be-
ing satisfactorily solved. The quality of natural ice,
which by most brewers receives very Dittle attention, Is
such that a lot of bacteria are conveyved n it to the
cellars, where the conditions are most favorabie to their
development.
are not indiflerent to the origin of ther naturad jce, and

Even moderately careivl brewers who

supply their brewerjes with cry~tel clear ice, cut from
flowing water. do not know what disadvantojes aud con-
sequent damages are carried to the ceiiars with the i

If, for instance, the ice is taken from the river Danube
(not from a small by-river of that stream), which generally
comes in large and crystal-clear blocks, and this is
melted, the water, if analyzed, will be found to contain
all the filth which the river water had taken up. Who-
ever has seen a drop of such water under the microscope
will not be astonished if he learns that such water or
ice, if used in the cellars or even in the swimmers of
the fermenting vats, for cooling, can do considerable
mischief. But how much worse is it, when the ice used
for such purposes is taken from the foul waters of the
Vienna (or in the vicinity of the Chicago river), from
the ponds of brickyards, from marshes and moors, where
frogs, toads, salamanders and other disgusting amphibia
are, so to speak, cultivated. That such ice is used is
nevertheless a fact, particularly in those breweries where
‘“saving "’ is spelled with a big «S,” and in which the
buying is done by inexperienced business men, who
drive the practical brewer to madness when he finds that
his fermentation and the whole quality of his beer is
spoiled on account of ill-placed ¢ economy.” Then the
‘“economical”’ business manager at his desk will clear
himself of all responsibility, and shove it on the heavy
shoulders of the brewmaster, who neglected to inquire
into the origin of the natural ice, which the business
man had bought so ¢ cheap.”

Besides all these advantages of artificial refrigeration,
there is one other circumstance that deserves attention.
It is the fact that on the pipe coiling running along the
ceiling of the cellar there will be formed a crust of ice
(looking like fine snow) which will take up and make
innoxious the bad miasma of the cellar air, and greatly
diminish the offensive bacteria. We see, therefore, that
artificial refrigeration has advantages which can never
be obtained by natural ice. May the price of ice ma-
chines soon become such that even the smaller brew-
eries will be able to introduce artificial refrigeration in
all departments.

ICY ITEMS.

——Ed. Mitchell has sold his ice business at L.ansford, Pa.,
to a Mr. Cook, of Tamaqua.

——M. Gerber has purchased the ice trade and property of
O. D. Kuhns at Atchison, Kan.

——Hillis & Browning have succeeded Hillis & Garner in
the ice business at Greencastle, Ind.

——The T. H. Davis Ice Manufacturing Co., Pomeroy,
Ohio, has been incorporated; capital stock, $40.000.

——R. B. Bohannon, formerly of Bakersville, is now man-
ager of the National Ice Co., at Tulare and Visalia, Cal.

The drivers for Andrews & Fairchild, ice dealers, Chel-
sea. Boston, Mass.,on July 11 presented Mr. L. Fairchild with
a gold-headed cane.

R. T. McDonald has purchased a controlling interest in
the Fort Wayne Artificial Ice Co. C. R. Higgins will act as
geueral manager of the business.

B. F. Crowe having resigned as chief engineer of the
West Chester (Pa.)ice factory, Ira Stover, of Waynesboro, Pa.,
hae been appointed to the position.

The schooner Mina Belle, which was loaded Jul_v 20, at
the Katahdin ice house, Bangor, by T. J. Stewart & Co., took to
Fort of Spain, Trinidad, 650 tons of ice.

——The Washington (Ohio) Ice Co. has sunk a new well,
which promises to furnish an abundant supply of pure water for
joe maiong. The well is eighty feet deep, and flows freely at
e vurface.

——The Crystal Ice and Cold Storage Co.’s new plant at
Devenport, Jowa, was opened to the public July 1. The usual
ey of ian"f’ pieces were made and shown the 500 or more
vitote who called.

—="Tie directors of the McKeesport and Youghiogheny Ice
Co. on July yelected E. C. Converse, president; R. G. Wood and
A Jusaeep. e presidents; and Capt. John F. Davitt, secre-
Lary ahd Uearuser,
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HISTORY OF THE THERMOMETER.

HE invention of the thermometer marks an epoch
in science, for it alone has permitted of obtaining a
knowledge of the laws that govern calorific phenomena.
The first idea of it is, perhaps, due to the celebrated
Van Helmont, who devised an apparatus which, to use
his words, was ¢‘ to prove that the water contained in a
bulb attached to a hollow rod rises or descends accord-

ing to the temperature of the surrounding medium.”

In the seventeenth century the necessity of an appa-
ratus adapted for measuring the differences of the tem-
perature was so greatly felt that Galileo, Bacon, Scarpi,
Fludd, Borelli and other scientists of the epoch devoted
themselves in this direction to researches that were not
always crowned with success. It is not till 1621 that
we find a beginning of the solution in the experiments
of a Dutchman, Cornelius Van Drebbel. This physicist's
thermometer consisted of a tube filled with air, closed
at its upper extremity and dipping at its other extrem-
ity (which was open) in a bottle containing nitric acid
diluted with water. According as the external tempera-
ture rose or fell, the air in the tube increased or dimin-
ished in volume, and consequently the liquid descended
or rose.

This instrument, called the calendare vitrum (indicat-
ing glass) by its inventor, constituted what has since
been called an air thermometer, but as its graduation
was based upon no definite principle, it was incapable
of furnishing any comparable reading.

Along about 1650 the members of the Accademia del
Cimento, at Florence, introduced into the thermometer
certain improvements that gave it nearly the form that
it has to-day; and its principle was based upon the ex-
pansion of liquids, The tube was filled with colored
alcohol. In order to graduate it, it was taken to a cellar
and the place was marked where the liquid came to a
rest. Then, starting from this, the portions situated
above and below the mark were divided into 100 equal
parts. As may be seen, it was impossible with such a
system to construct two instruments that should agree.
Nevertheless, it was the only apparatus that was made
use of for half a century.

Finally, in the latter part of the seventeenth century,
the physicist Renaldini, of Pisa, a professor at Padua,
proposed that all thermometers should take the freezing
degree of water as a fixed point, and, as a second fixed
point, that to which alcohol rises in a tube dipping in
melted butter, the intervening space to be divided into
equal parts. :

From this epoch, then, dates the present thermome-
ter, and the first instrument due to this innovation dates
back to 1701. This was constructed by Newton, and
was the first thermometer giving comparable readings
that had been devised. The liquid that he adopted was
linseed oil, which is capable of supporting a higher
temperature than alcohol without boiling, and his fixed
point of graduation for the upper limit was the heat of
the human body, and for the lower, the point at which
the oil stops at the moment of its congelation.

A search soon began to be made for a thermometric
agent other than oil (which was too feebly expanded by
heat and which congeals at but a slightly elevated tem-
perature), and in 1714, Gabriel Fahrenheit, of Dantzig,
almost completely solved the problem in the construc-
tion of the thermometer that now bears his name. This
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was immediately adopted in Germany and England
(where it is still employed), and was introduced into
France. But along about 1730, scientists gave prefer-
ence to the one that Reaumur had just devised.
Finally, in 1741, Celsius, a professor at Upsal, con-

structed the instrument called the Centigrade thermom-
eter.

The three last-named instruments are the ones most
commonly used, and differ only in the graduation of
each.—La Science en Famille.

TEST OF ICE MACHINES.
T is understood that the four ice and refrigerating
machines now running at the World's Fair will be
subjected to a competitive test of power and production,
such test to take place about August 15th.

The details of the tests ICE AND REFRIGERATION has
been unable to procure; but we are informed that they
will be made under the direction and supervision of
Prof. J. E. Denton, of Stevens Institute of Technology,
Hoboken, N. J., a gentleman who, as the trade know,
has conducted several tests of this character in the past.
We understand that Mr. McMahan, of New Orleans,
will also be a member of the committee. Further than
these names, we are unable to announce the membership
of the committee or jury.

The machines in operation on the Fair grounds are
““De la Vergne,” New York, and ‘‘Linde” (F.W.Wolf
& Co.), Chicago, compression; Henderson, Thoens &
Gerdes, New Orleans, absorption, and the carbonic-
anhydride machine cooling the Krupp pavilion.

Such information as is possible to obtain of the
results of these tests will be published in subsequent
issues of ICE AND REFRIGERATION.

NEW COLD STORAGE PLANTS.
ORK in this direction appears to have been well
concluded for the time being, owing to the late-
ness of the season. Our record for the month is as fol-

lows:
ILLINOIS.

Chicago.—The Consumers’ Ice Co. at Thirty-fifth and But-
ler streets, are fitting up three storiesof their building above
the ice tank for cold storage, which will give them 450,000 cubic
feet of space. They will usc direct expansion. The company
is now operating four machines of a combined ice making capac-
ity of 240 tons daily. They will go into the general cold storage
business, for which they have a fine location.

PENNSYLVANIA.

Meadville.—The Leon C. Magaw Checse Co. have just
erected alarge cold storagcJ»lant. 1t is three stories high, built
under the Dexter patents,and is s?eciall » adapted for handling the
butter and cheese of the sixteen large factorics belonging to the
comrany. The cheese is held for curing at 60-, according to the
English standard, and then run into the refrigerating rooms.
The butter is held frozen, and other rooms for fruit, eggs, etc.,
are arranged with proper temperatures. The railway track runs
along one side of the house, where suitable receiving and ship-
ping rooms are provided. The building and equipments are com-
plete in every respect, insuring the com_ll)any the best results ob-
tainable from modern improvements. The company has the fol-
lowing officers: President, A. M. Fuller; trcasurer, John ]
Shryock; manager, Leon C. Magaw; secrctary, J. J. Magaw,

TEXAS.

Brenham—Reichardt, Becker & Co. are erccting a cold
storage plant.

Port Lavaca—A. L. Canfield, whose ice factory has been in
successful operation since February last, is now putting in a cold
storage addition to the plant. It will be of special valuc to the
fishing trade, which is developing rapidly.

WASHINGTON.

Seattle.—The Diamond Ice and Storage Co. have put
in the block syvstem of ice making of the plans by Lea Pusey, of
Wilmington, Del. The steam ice cutter, the company sav, is a
perfect success, cutting ice six feet in depth by eleven inches
thick in six minutes.
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A WORLD’S FAIR EXHIBIT.

MONG the interesting and instructive exhibits in
Machinery hall, at the World's Columbian Expo-
sition, Chicago, is that made by the Stilwell-Bierce &
Smith-Vaile Co., of Dayton, Ohio, herewith illustrated.
It embraces Victor turbines of both ‘¢ register gate ” and
¢ cylinder gate patterns, arranged on both vertical and
horizontal shafts, and ought not to be overlooked by any
who are using or contemplating the use of water power.
These celebrated turbines are built in such a great
variety of styles and sizes as to meet the requirements
of almost any situation.

Another very interesting feature of the exhibit are
the Stilwell ‘“open ” and ¢‘close’ heaters and the live
steam purifier for heating and purifying feed water for
steam boilers. The practical efficiency of these heaters
is demonstrated by a display of lime deposits taken from
heaters in operation in various sections of country. The
proper treatment of feed water is an item of great mo-

NEW CORPORATIONS.

HE following new companies have been licensed to
T incorporate during the past month. Where further
information concerning them is known by Ick axp RE-
FRIGERATION, notice is made in the regular departments:

ICE COMPANIES.

——Garden City Ice Co., Chicago: $25,000.
——Dorchester Hygeia Ice Co., Boston: $60,000.
——New Consumers’ Ice Co., New Orleans; $400.000.
——Crystal Ice Co., Pittsburgh and Allegheny: $150.000.
——1Ice and Cold Storage Co., Greentown, Ohio; $3,000.

CREAMERIES.

——Jenera Creamery Co., Jenera, Ohio; $5,000.

——Felver Creamery Co., Marshall, Ill.; $10,000.
——Mendota Creamery Co., Mendota, Ill.; $6,000.
——Hamler Creamery Co., Hamler, Ohio; $5,000.

——The Prairie Creamery, Rockwell, Iowa; $5,000.
——Lafayette Creamery Co., Lafayette, lowa; $6,000.
—Hartland Cheese and Butter Co., Hartland,Wis.: $5,000.

——Bear Valley Butter and Cheese Co., Bear Valley, Minn.;
$5,000.

WORLD'S FAIR—EXHIBIT OF THE STILWELL-BIERCE & SMITH-VAILE CO.

ment in designing an economical steam power plant, and
should be carefully investigated.

This exhibit also contains a display of ¢Smith-
Vaile ” steam pumps in great variety of styles and for
every duty, thus increasing the practical value of the ex-
hibit to all visitors who are making investigations along
these lines.

At the ice making plant of Messrs. Henderson,
Thoens & Gerdes, in the rear of the World’s Fair boiler
house, described in the July issue of this journal, Messrs.
Sauls Bros., of Columbus, Ga., have as an exhibit one
of their automatic ice can fillers in actual operation,
The galvanized iron ice cans in use in the same plant
constitute the exhibit of A. H. Pierce Manufacturing
Co., Chicago.

——1Ice has begun moving out of Rockport, Me., in good
quantity by schooner.

——W. W. Scott has begun foreclosure proceedings against
the Saddle River Ice Co., Paterson, N. ]J., on a mortgage for
$12,000 on the real estate of the company executed several years
ago, now owned by Geo. A. Hobart.

s ——Owen Centre Creamery Association, Owen Centre, Iowa;
5,000.
——Montrose Separator Creamery Co., Montrose, S. D.;
$10,000.
MISCELLANEOUS COMPANIES.

—Keokuk Poultry Co., Keokuk, Iowa: $10,000.
——Pacific Packing Co., Portland, Ore.; $50,000.
——Washington Butcher Co., Camden, N. J.; $50,000.
——Warren Cold Storage Co., Warren, Ohio; $75,000.
——Richmond Produce Exchange, Richmond, Va.: $10,000.
——]Jewell Refrigerator Manufacturing Co., St. Louis;
$30,000.
——Sandusky Cold Storage and Commission Co., Sandusky,
Ohio: $15,000.

DOING THE RIGHT THING.

Young Man—**I deliver ice at your house, and I thought I'd
see if you wouldn’t do the right thing by me in the purchase of a
ring for a young woman.”

JeweLErR—** How high do you want to go?”

Young Man—** About $8."”

JEwELER—**You deliver ice at my house, you say?”

Younc Man—*Yes.”

JeweLER—** Well, there’s a six-dollar ring, but under the cir-
cumstances you may have it for $8.”"—/udge.
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IN THE LIGHTER VEIN.

SEASONABLE POETRY OF MACHINE TYPE --THE FRESH SUPPLY BEAR

Who drops it there,
In a ten-cent slice.

CO., A STUDY IN COLD STORAGE AND ITS
REMARKABLE RESULTS.

THE SEASONS.
ICE MAN:
How charmiug is the summer time,
It fills my soul with bliss,
For cvery customer now takes
A piece of ice like this:

COAL MAN:
How dreadful is the summer time,
1 find in it no bliss,
For every customer now takes
A piece of coal like this:

ICE MAN:

How dreadful is the winter time.
I find in it no bliss,

For every customer then takes
A piece of ice like this:

COAL MAN:

How charming is the winter time,
It fills my soul with bliss,

For every customer then takes
A piece of coal like this:

THE MAN WHO BRINGS THE ICE.

The man with the melon is welcome still,
And the man with the cream is nice;

But the mellow fellow who fills the bill
Is the man who brings the ice.

Who drops it there,

In a ten-cent slice,
And cools the air

As he hollers: ‘‘Ice!”

His rumbling wagon the children know;
And * Isn’t he good and nice?”

They cry, as scampering out they go
For a chat with the man with ice!

Each outstretched hand
Gets a little slice;

0, it's fairy land
When the man brings ice!

The horse that he drives looks wet and cool!
His wagon, of rude device,

The heat divides with its freezing sides,
A-drip from the blocks of ice!

And here and there,
As he saws a slice,
He cools the air
With his **Ice! Ice! Ice!”

So, the man with the melon is welcome still,
And the man with the cream is nice;

But the mellow fellow who fills the bill
Is the man with the daily ice.

And cools the air
As he hollers: ** lce!™
—Atlanta Constitution.

THE FRESH BEAR SUPPLY CO.

GLOOM scemed to rest upon the usually genial
A party gathered around the .table. Even the viva-
cious Jackson Peters was somewhat downcast, especially
after Jones thwarted him in his attempt to tell of a St.
Louis man he had just heard of who recently took first
prize in a homing pigeon match by inserting a small
rubber tube in the throat of his bird and inflating him
with hydrogen gas. Jones indignantly denounced the
story as improbable. After this silence settled down
upon the group for some time; but when the waiter
withdrew, Jones casually observed, ‘I sce the usual
summer trouble with the ice men has begun.”

“Yes,” Robinson returned. ¢ My ice man complains
of the expense of having to carry one large piece of ice
in his wagon to keep the little ones from melting before
he can deliver them to his customers.”

¢« Precisely,” answered Jones. ¢ That is the way
with ice men. [ once knew an ice man in Detroit who
presented each of his customers with a volume of Dr.
Kane's ¢‘Arctic Explorations,’” and then cutdown the size
of his pieces of ice 50 per cent. But speaking of ice
men, how inadequate, after all, is our vaunted system
of cold storage. | speak, gentlemen, ¢x cathedra, having
been the originator and president of the Scranton Fresh
Bear Supply Co. We raised black bears, and put fresh
bear meat on the market in car load lots, whether bears
were in season or not. [ will tell you about it in a mo-
ment.”

Jones leaned back in a chair and puffed at his
cigar with an air of blended expectation and resigna-
tion. At the end of one minute he remarked, simply,
““« Well?”

«Well, what?’ demanded Jackson Peters, sharply.

¢ We are waiting, Jackson, for the story of an uncle
of yours, who invented a canary bird cage, which could
be used as a rat trap at night.”

¢ There was never anything of the kind in the
family,” answered Jackson Peters, with a suspicion of
indignation.

‘‘Indeed? I anticipated that a direct reference to
black bears would remind you of canary bird cages. But
to our story. It was at Scranton, Pa., the state bear
headquarters. In fact, Scranton is the wild animal capi-
tal of the United States. At no other place are they so
intelligent. 1 was once, eight miles north of Scranton,
jostled by two black bears, while a third picked my
pocket of a tobacco pouch and sixty cents in change.
You may well look interested, Jackson; that is worth
remembering. A young man of your age can learn
many valuable facts by listening quietly to my conver-
sation. Still, I never had an uncle who invented a fold-
ing bed which could be used as a sloop yacht in the
daytime, utilizing the sheets for sails, and the space
under the mattress for storing the champagne.

¢« But we did not have to do with the wild bears ex-
cept to make a beginning. We caught one hundred
prime black bears, and started a bear ranch. At the
end of four years we had 5,000 head of bear. We began
to put them on the market, and the Scranton Supply
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Co.’s bear meat became famous in this country and Eu-
rope. But we found our profits largely eaten up by
several peculiarities of the business. Qur bears all be-
came beautifully fat in the fall, but to keep them so,and
supply the year-around demand which had sprung up
was expensive. ‘We tried raising the price, but the pub-
Jic would not stand it, and many people ceased to buy
our meat. We tried cold storage for our bear meat,but this
our customersalso objected to,demanding absolutely fresh
meat. Indeed,local butchers soon came to insist on having
the live bear shipped directly tothem. When we aban-
doned cold storage, we found ourselves $50,000 i debt,
and with 2,000 fat bears on hand ready for the abattoir,
and practically no demand for bear at remunerative
prices. I may say, gentlemen, that it was not a good
day for b'ar.

‘“ At this juncture the president of the company
arose and took complete control of affairs with a firm
hand. I think I mentioned the fact that I was the pres-
ident. I asked for unlimited authority, and the stock-
holders gave it to me. I turned to the abandoned cold
storage warehouse, started up the ice machines, and al-
though it was in June, reduced the temperature inside
to five below zero. In the mean time I had procured
from the woods around Scranton 2,000 hollow logs.
These I placed in the cold-storage warehouse. [ then
drove in our 2,000 fat bears. They snitfed the air once
or twice, growled a little, and began nosing arouand
among the logs. They thought they saw that a hard
winter was upon them, and gentlemen, each one of those
intelligent animals crawled into a hollow log and began
to hibernate. By keeping the temperature at the same
low point we found that we could leave a bear there for
any length of time we chose—three months, six months,
one year, two years—and he would come out as fat and
fresh as when he went in. When we got an order from
a butcher we could nail a cover over the hole in the log
and ship it to him with the bear inside, like a silk hat in
a pasteboard box. The butcher could. if he wished.
put him in cold storage and keep him still longer. We
advertised our bears as ¢ hibernated at the ranch,’ and
at the end of two years I retired from the company with
$80,000 in cash.”

Jones rose, walked firmly to the mantel, and helped
bimself to 2 match. The voice of Jackson Peters was
heard in the room, as he sniffed the air, and said. <1
suppose vou lost it raising rabbits to slaughter during
the dark of the moon in a convenient cemetery for their
left hind feet, eh?”’

‘“Young man, I dida’t lose that monmey at all. I
went to Chicago and began the publication of pocket
testaments for the lowa trade. [ had strong competi-
tion in the lowa Family Supply Co.. but as its
testaments held only a pint. while mine would all hold
a quart. I got the bulk of the trade, and doubled my
money i1nside of eighteen months."— ARy H. C., ““A./~¢en-
tures of Jones,” in Harper's WWeekls.

HE Keystone Iron Works at Kansas City, Kan.. re-
T centiy had the luxury of a strike, based on a de-
mand for ice to be furnished by the company, instead of
by the men, who had been chipping in to buyv it them-
selves. The company next day began supplving ice,
and all is lovely.
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We append below the most important new patents
relating to the ice, ice making, refrigerating, cold stor-
age and kindred trades that have been issued from the
patent office of recent dates to June 27, at which time
the Ga:zette has ceased to appear, at least temporarily :

PRESSURE FILTER

No. 499.515- Charles C. Burke, New York, N. Y. Filed February
12, 18g3. Serial No. 460,684. Patented June 13, 1893 (No
model.

Claim.—1. The septums for a pressure filter com-
posed of slatsclosely adjacent to each other, the inter-

mediate spaces opening out at the edges of the sep-
tums, and rims around the outer ends of the slats for
holding the slats in their proper relative positions, the
surfaces of such rims being tlat and equi-distant,in com-
bination with tilter canvas or similar material extending
out between and clamped by the rims and capable of
separation for the removal of the paratiine or other ma-
terial between the filter canvas substantially as specified.

ICE SUPPORTING RACK FOR REFRIGERATORS.

No. 499.841. George L. Lobsitz, Newark, N. J. Filed February 16,
1893- Serial No. 462,634. Patented June 20, 1893. (No
model.)

/aim.—1. The improved ice rack or table hereinde-

srrihad rancictinag of a corrncated top plate ¢, spring

supports 4, secured

thereto.and face plates /,

secured to said rack or

table, said parts being combined and arranged to oper-
ate as and for the purposes set forth.

2. An ice rack or table having a sernies of troughs
or receptacles in the top thereof, means whereby said
troughs are rendered capable of holding water to their
full capacity or depth and means for supporting the
troughs, as described and for the purposes set forth.

ICE SPLITTER.

No. 499.286. Comnehus R. Day, Blackstone, Mass. Filed February
4, 1893. Serial No. 460,945- Patented June 13, 1893. (No
model.)

Claim.—1. In an ice splitter the head 4 having in
one side of the blade a rectanglar recess formed by
faces ¢ and J. the lower
face 4 having therein
grooves ¢ and /,in combina-
tion with plate D, having

"= therein slots 4 and grooves
& with enlargement 4, and
removable picks F formed

with flanged heads / and flattened and enlarged shanks,

substantially as described.
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ICE MAKING IN YUCATAN.

THE CHOCOLATE FACTORY AND ICE MAKING PLANT OF SENOR LUIS
MORALES, AT MERIDA DE YUCATAN—AMERICAN
MACHINERY IN USE.

World wrongly called the New! this clime was old
When first the Spaniard came in search of vrold.
Age after age their shadowy winga had spread,
And man was born and gathered
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that this country, so desperately battled for, so heroically
defended, so rich in ruined cities whose birth was so far
back ‘“in the twilight of time " that there is not even a
tradition to tell who built them, contained not a single
mine of gold or silver, nor anything they prized, to
reward them for their conquest—only rich lands which
needed simply the touch of a hand guided by brains to

tothe dead:

Cities rose, ruled, dwindled to
decay,

FEmpires were formed. then dark-
Iy swept away:

Race followed race. like clouds
shades o'er the ficld,

The stranger still to strangers
doomed to yield.—.lvon.

. E sailed at hazard

W toward that part of
the horizon where the sun
set,” wrote that busy chron-
icler, Bernal Diaz, telling of
the approach of the Spanish
fleet under Cordova to the
shores of Yucatan, in the year
of .grace 1517. This coast had
been seen before by Euro-
peans, but to Cordova must
be given the honor of having
opened the way for its acqui-
sition by the Spaniards. The
latter found the natives intel-
ligent, clothed in the same
curiously woven and colored
cotton coverlets and tunics
they wear to-day, and that
though armed only with‘long
pointed swords with chan-

produce abundantly.  The
Spaniards  held the land,
however, and the people

quickly embraced the religion
of their conquerors, and set-
tled down to the quict cnlti-
vation of the arts of peace,
as the only road to wealth
and contentment, and have
so continued to this day.
Merida, the capital city,
was built by the Spaniards
about the middle of the six-
teenth century, on the ruins
of the ancient Indian city of
T'ho; and it has to this day
preserved to an unusual de-
gree its ancient characteris-
tics. Its population of 55,000
to 60,000 is made up of full-
the beautiful,
kindly and lovable Mestizos,
and native Indians, who have

blood whites,

made the surrounding planta-
tions a garden, in the midst
of which is the charming city
itself.  Merida is twenty-one
miles from its port I’rogreso,

nels on each side the blade,
edged with sharp flints that
cut the body as well as steel,”
the warriors they encountered were no insignificant
enemy. The Yucatecos were, in fact, the first natives
of the new world to shed European blood, and though
the Spaniards after 1517 were constantly fighting them,
it was only after twenty years of struggle that they
finally conquered, being the victors in the great battle
of T'ho (Merida), in r530. Then the Spaniards found

Merrda,

SENOR DON MIGUEL

the two cities being connected
MORALES, by a railway which is consid-
ered one of the most profit-
able railroad lines in the world. I’rogreso is not an ideal
harbor, but it serves, and through it from Merida passes
all the commerce of this ancient land of Yucatan.
Into this interesting capital city of this ancient and
mysterious land has penetrated the ice machine as a
connccting link between the ever present past, which is

so conspicuous in all Spanish-American lands, and the
Q

Yucatan.
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busy, matter-of-fact present,which jostles the pastevery-
where in that south-land, which needs only the presence
of more men of energy and brains to become one of the
richest sections of our wonderful American hemisphere.

The ice factory located at Merida was erected in
connection with the chocolate factory of Senor Luis
Morales, the plant having been installed in the spring of
188g. The building, which is herewith illustrated, is
40x9o feet in size, in the characteristic style of the per-

FACRICAS DE CHOCOLATE Y DE HIELO DE LUIS MORALES.

Merida, 2ucatan.

manent architecture of the tropics, the offices and sales-
room being in that corner of the building which is the
central figure of our picture. The chocolate factory is
in the extreme rear on the left, as shown by the picture.
The refrigerating machinery is an ¢ Arctic ”’ machine,
built by the old Arctic company, now the Arctic Ma-
chine Co., of Cleveland, Ohio,
the installatian of which isshown
by the interior view herewith of
the factory. The machine is
rated at ten tons, but will make
twelve tons of ice daily, and also
refrigerate the chocolate fac-
tory. Ice is made by the <“can”
system, in blocks of 175 pounds
each, which is sold at one and
one-half cents per pound. The
wells on the premises furnish an
abundant and cheap water sup-
ply, but the cost of fuel is very
high, ranging from $14 to $15
per ton at Merida.
SENOR LUIS MORALES.

Senor Morales, the proprietor
of their plant, is one of the pro-
gressive and solid business men
of the stateof Yucatan. His busi-
ness interests extend to all parts
of the state, and are particularly conspicuous at Merida
and Progreso, where he has large warehouses and offices.
Senor Don Manuel Morales, whose portrait we give
herewith, is a native of Yucatan, a brother of the pro-
prietor. He was formerly in the commission business
at Progreso, but gave up that line to become manager
of the plant under consideration.

Mr. Eugene C. Gaeckley, whose portrait also we are
pleased to present to our readers, is a native of France,

but came to the United States in 1850, and became a
citizen. He was for eighteen years connected with the
old Arctic Ice Machine Manufacturing Co., of Cleveland,
as foreman and erecting engineer, and is well known in
this country, where previous to 1889 he had erected
<« Arctic ” machines in all parts of the country. When
he had finished the erection of this machine for Senor
Morales in Merida, he was induced to remain there to
take charge of all the machinery in the establishment,
and he has as yet had no cause
to regret his choice then made.

The proprietor, Senor Luis
Morales, designing to enlarge his
plant at Merida, Senor Don Mig-
uel Morales and Mr. Goeckley
recently made a visit to Amer-
ica, taking in, of course, the
great Columbian Exposition.
Their time in the United States
was largely given, however, to
the study of improved methods
and appliances for the produc-
tion of ice and chocolate. It
was at that time the editor per-
sonally made the acquaintance
of these gentlemen, and we can
assure our readers who are proud
of the trade and jealous for its
prestige, that our friends in Yucatan will always be
found in the front rank of ¢¢ the hustlers.”

HE Washington papers late in July announced a
movement on foot among the managers of the
Great Falls, Independent, American and Washington

FABRICAS DE CHOCOLATE Y DE HIELO DE LUIS MORALES—INTERIOR, SHOWING

TEN-TON ARCTIC MACHINE.
Merida de Yucatan.

Consolidated Ice companies to consolidate the interests
of the various companies in one organization. The
appraisers are said now to be at work, the property to
be examined being the local holdings as well as real
estate, franchises, etc., on the Penobscot and Kennebec
rivers. It is understood that T. A. Lambert, of the
Great Falls Ice Co., will be president of the new cor-
poration. The officers of the Hygienic Ice Co. (manu-
facturers), say their company is in no way involved.
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THE IMPURE ICE QUESTION.

HE health ofhicer at Sioux City had announced that

he was going to getafter” a certain unnamed dealer
inice, who is delivering ice formerly stored in the Silber-
horn Packing Co.'s ice houses, which ice, he said, has
been in storage for several scasons and was originally
cut from a slough formed by back water from a local
river, and it is full of dirt and refuse from the packing
houscs, and very unhealthy. He had not yet properly
examined the ice when these statements were made, but
« everything goes " with officers ta/king about ice. \s to
acting—<well, that's different™; for a few days after the
above programme was outlined to a reporter, we are
informed that ¢« the health officer savs that the reason he
does not take immediate steps in suppressing the sale
of inferior ice instead of referring the matter to the
council is that the ice dealers in question have 6,000 tons
of ice in their house. which
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and that buyers are thereby decened into behieving it

home raised meat. This irregular “branding " is, of
course, a very wicked proceeding, but not so bad, in a
certain way, after all, if it is true, as has been said, that
the English consumers, not experts, cannot tell the
diffcrence’  The English butcher is also anxious to
protect his customers from the gross impropriety of
cating New Zealand mutton, which he is likewise un-
able to distinguish from prime native.  But after all,
when American beef and New Zealand mutton can be
sold in London and Liverpool at a lower price than the
home grown meat, the problem the native meat grower

has to mecet 1s a difticult one.

THIS is the very latest: ¢ The labor saving tendency
of modern science was strikingly illustrated during a
recet hunting expedition to the hills of Neweria Ellia.in

northern Ceylon. The heat

they value at least at 31 per -
lon'. He does not want to
be responsible for closing this
house and thereby take chan-
ces of being made defendant
He
wants the council to back him
up in the matter.” In other
words. he guesses that the ice
is bad.but doesn’t really know
anything about it!

in a $6,000 damage suit.

Assisrant Sanitary Super-
intendent \Waring. of Kansas
City, Mo., has delivered him- |
self as to ice, and he is quoted |
chief

as saving that ¢ the
danger from artificial 1ce 1is
that it may contain ammonia,
which is used in manufactur-
ing it.” This sage obscrvation
might be made chapter [ of a
very large book which the
sanitary department of Kan-
sas City might write on**\What
We Don’t Know about Ice.”
He also calls attention to a

was intense, and no springs
could be discovered; but at
the next upland brook one of
the guests produced a couple
of small bottles and a tin cup
with a double bottom, and in
less than five minutes manu-
factured a 10-ounce lump of
solid ice- sufficient to reduce
a gallon of lukewarm water
to the temperature of ice cold
lemonade.”  We have all
heard of the ¢ slaves of the
lamp and of the ring,” but
this is the first time we have
heard of this type of “*slaves
of bottle.”

ERE is sull ¢another
H one': ‘* A practical me-
chanic in Collinsville has had
in use for several years a per-
fect substitute for an ice box.
{ It is simply a dumb waiter
from the dining room to the
cellar bottom, in which a boot
{ box on end with portable

local ordinance ‘¢ against the
selling of Missouri river ice
here for any but refrigerating
purposes. Every wagon that peddles such ice must
announce the fact in big letters on its sides, and there
is a fine for selling it for family use.”

Tue sensational papers of St. Louis are still trying
to keep that city in a ferment by shouting the ¢“terrible
dangers of impure ice, and a month ago it was announced
that every dealer’s ice would be examined. So far only
one analysis has been reported (and that has not been
noted in the sensational sheets), that of the East St.
Louis Ice and Cold Storage Co.’s ice, which has been
found absolutely pure.

N English correspondent of the Butchers’ Adiocate
A says that the English butchers have formed an or-
ganization *‘ to protect their customers (!) against Uni-
ted States beef.” It is claimed that American beef is
branded ‘¢ prime Wiltshire " and ** best Waterford,”

EUGENE C. GAECKLEY.
Merida, Ducatan.

shelves slides down into the
earth four or five feet, a wood-
en casing being provided for
it, and rope, pulley and weight for counterbalance.
Temperature 60°, making butter so hard that it cannot
be spread.”

NOTHER source of fresh foreign meat supply for

Great Britain is about to be opened in Bulgaria, a
cargo of dressed meat having been shipped by sea from
Bourgas to LLondon. The steamer is a Cunarder,and is
furnished with refrigerating apparatus. It is thought
that the trade promises well.

HE Cook county (Chicago) grand jury concluded its

work by no bills of indictment against the parties
held by the coroner’s jury of the Hercules Iron Works
World's Fair fire. This, of course, exonerates Messrs.
McDonald and Skinncer, of the Hercules Iron Works, as
well as Director of \Works Burnham and Marshal
Murphy,



ICE IN MIDWAY.

On Greenland’s icy monntains,
The Frost King holds his throne,

And rules imperial o’er the year
Within the frigid zone:

But Rankin's Ice King holds his court,
And rules the torrid day

Where burning suns, with all their wrath,
Bow down to Rankin's sway.

T HE above ¢ pome” of ¢ flowing verse’ is handed

down to posterity by a belated copy of a circular
issued some twenty years ago by a Cincinnati house,
who were then advertising one of Thomas L. Rankin’s
earlier inventions in refrigeration. Mr. Rankin has
been a ‘‘refrigerator ”” from ¢¢’way back,” so to speak;
that is, he is one of the pioneers of this great industry,
than which, as Prof. Linde tells us elsewhere in this
issue, ““hardly any branch of modern industry is able
to show such rapid development.” In the light of Mr.
Rankin’s latest inventive achievement, materialized, in
conjunctionwith the DeLLa Vergne refrigerating machine,
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back, and Mr. Thompson, the builder and inventor of
the cable grip in use, is standing on the left of the
sleighs.

Midway is a very ‘“large place,” with its Ferris
wheel, alongside of the Ice Railway, and its heterogene-
ous population of strange peoples and customs from all
countries and corners of the earth; but it is fair to say
that while the the strange races have gratified the
curiosity of the millions who have seen Midway, the two
great mechanical triumphs which stand side by side—
the Ice Railway and the Ferris wheel--have divided
among themselves the honors as the most distinguished
and unique sights of the entire Exposition.

HE first symptoms of sunstroke are dizziness, then
T things ¢ look green,” after which the blood vessels
of the brain dilate and unconsciousness soon results.
The dangers of treatment come from collapse, which

WORLD'S COLUMBIAN EXPOSITION—VIEW OF LOADED SLEIGHS ON ICE RAILWAY IN THE MIDWAY PLAISANCE.

in the ¢“Ice Railway” on Midway Plaisance, World’s
Fair, the doggerel verse quoted assumes the dignity
of a prophecy, for it is to-day literally true that the
artificial (?) ice king does ‘‘rule the torrid day.”

In the May number of ICE AND REFRIGERATION was
published a description of this novel and interesting idea
in refrigeration, born and developed in the brain of Mr.
Rankin; and herewith we give a photographic view of
the scene presented every day now on Midway where,
with a torrid sun shining overhead, the sleighs are ready
to start up the incline and down the hill on their exhil-
arating and refreshing slide over goo feet of ¢‘ real snow
and ice.” The face of Mr. Rankin, the inventor, is
shown in the position occupying the seat in front on the
left, and holding his hat in his hand, while Col. Distin,
the manager, is shown on the right of the seat next

sometimes results from a sudden application of ice
to the vital parts. Then brandy and atropine must
be given until there is a revival. The chief prevent-
tives are to be found in the selection of airy bedrooms,
for most cases occur in bed at night, strange as this may
seem. In speaking of its treatment a surgeon says:
““We at once strip the patient of all clothing and
place him on a wire mattress, and freely sprinkle the
body with ice water, after which, in several cases, we
place ice bags on the head and over the region of the
heart. In such cases the temperature runs from 101 to
110, and the pulse from 110 to 130 or 140, and the chief
point is to reduce these. We give bromide of sodium
until the quantity of blood in the head is lessened and
reduced to a normal condition. The patient must be
kept quiet, for there is a tendency to delirium.”
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[Reprinted from ADVANCE SHEETS.]
THE REFRIGERATING MACHINE OF TO-DAY.*

GREAT INCREASE RECENTLY IN REFRIGERATING MACHINES— DIFFI-
CULTY OF REACHING A FINAL DECISION ON THEIR MERITS.

By C. LINDE, MUNICcH, GERMANY.

N reviewing the development of the refrigerating
machine within the last ten years, a notable feat-
ure will be found to be the increase in their number.
Considerable as was the number of cooling machines in
use in 1883, it represents only a relatively modest figure
when compared with the imposing number of machines
set to work during the decade now expired. Entire fields
of industry have been laid open to the employment of
refrigeration, and, apart from technical electricity,
hardly any other branch of modern industry is able to
show such rapid development. There can be no doubt
that during this time there have been noteworthy im-
provements in the construction of refrigerating ma-
chinery and important novelties in the methods of apply-
ing cold for the most diversified purposes. But no
methods new in principle have appeared, and also no
striking discoveries or inventions which might have fur-
nished new lines for the production of cold. We stand
in a time of elaboration of the foundations laid in pre-
vious decades.

The cold air and absorption machines having thus
been in existence for more than three decades, the am-
monia compression machine during two, and the young-
est member of the series of industrially important ma-
chines—the carbonic acid machine—Dbeing beyond the
first decade since its introduction,t it will not be ques-
tioned that the initial development of these machines
has been attained long ago, as they have been executed
partly in thousands, or at least in hundreds, of instances,
and thus have proved themselves thoroughly serviceable.
Opportunities cannot have been wanting for forming an
opinion concerning the advantages and drawbacks of

* Presented at the Chicago meeting (Aupust, 1893) of the American
Society.of Mechanical Engineers, and forming part of volume XIV of the
Traunsactions.

+ The carbonic acid ice making machine constructed for F. Krupp, at
Essen, in 1882 by the Maschinenfabrik Augsburg on lines furnished by the
author, will have to be considered as the first installation of this kind,
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from the solution of the problem when it is so chosen
that it is limited to certain questions, permitting a pre-
cise and analytically defined expression; for instance,
the question of efficiency is such a one—that is to say,
the relation between the quantity of cold produced and
the expenditure of mechanical work (or heat) and of
cooling water.

None of the classes of refrigerating machines which
have been mentioned are to-day individual property.
Any manufacturer is at liberty to construct absorption
machines or to adopt sulphurous acid, ammonia or car-
bonic acid for a compression machine. A correct
answer to the question of the influence which various
methods of working and the selection of the working
agents exert upon the efficiency may consequently be
presumed to meet with universal interest.

If it be attempted in the following lines to raise a
discussion on this subject, such an endeavor is made
with the knowledge that also this question will not find
a final answer in its entire extent, but within certain
limits only.

It may be preassumed as generally acknowledged
that the cold air machine in point of efficiency is con-
siderably surpassed by other groups.* The two follow-

* For coufirmation the following results obtained from various cold
air machines are appended, which should be compared with the correspond-

ing column of table I, given farther on:
ACTUAL PERFORMANCE OF COLD AIR MACHINES.

Y 3:3 S C«go:::‘x:n. Lightfoot. | Haslam.
1 2 3
" 21 [ 254"
2 ‘: s'gle-act'g| | two-cylndr
Diameter of expansion cylinder...... ..| 21" 22" two!‘c’:y:;;idr
Diameter of stcam cylinder...... 21 | e % 311);“,,1‘?9
Stroke of all cylinders. .......... o] 24 18 36
Revolutions per minute., ......... ..... 63.2 62 ke
Air pressure in receiver, 1bs. (absolute), 61 o5 (]
Temperature of air entering the com-
pression cylinder ............. ... 65%0 F. S20F. |l...... ...
Temperature of air after expansion.... |—52.0F. — 80 F — 8% F
1. H. P in compression cylinder......... 124.5 43.1 346.4
1. H. P. in expansion cylinder ..| 58.5 28.0 176.2
I. H. P, in steam cylinder.......... ..... | 84.4 4.6 2.7
B. T. U. abstracted per hour and 1. H.
P. of steam cylinder at 200 F. | o8 1,554 954

The figures for test No. 1 have been observed and published by
Professor Schiroeter (U ntcrsuchungen an Kaltemaschinen verschicdener Systeme,
Munich, 1847): those for No. 2 are published in minutes Proc. Inst. Mech.
Eng., London, 1881. The data for trial No. 3are taken from a paper read
last year before the Manchester Society of Engincers.
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ing questions will, however, be replied to variously:
What is the relation between the absorption and the
compression cycle, and what influence upon a com-
pression machine is exerted by the use of sulphurous
acid, of ammonia or of carbonic acid?

ABSORPTION AND COMPRESSION.

Two imethods present themselves for the treatment
of this question, the one cousisting of theoretical calcu-
lation based on thermodynamics, and the other on ex-
perimental tests upon machines actually constructed.

Thermodynamics enable us to calculate for the vari-
ous systems of machines with full certainty the maxi-
mum efficiency which can be reached by a certain definite
working process. Experimental investigation affords,
on the other hand, the only reliable proof in how far the
actual cfficiency falls short of this maximum for every
single machine system. For the compression machine
it is especially possible to express this theoretical maxi-
mum by the familiar * formula:

o T
—_—= —_ . . . . (1)t
AL 7.— T

For the comparison of efficiency between a compres-
sion and an absorption machine (which latter is not
acted upon by external mechanical work, but by heat),
it is necessary to place alongside the absorption
machine a combination of a compression machine and
a heat engine (for instance, a steam engine). If « be
the ratio between the equivalent of mechanical work 4Z
and the quantity of heat ', which must be imparted to
the motor to produce the work L, we write:

AL

—— = «, and obtain:

Q' T.— T

o= . N )
Q ul

It follows, as a result, that the expenditure of heat
Q' necessary for the production of the quantity of cold
Q in a compression machine will be the smaller the
smaller the difference of temperature 7, — 7" will be,
and that both values possess the limiting value o.

How far does this apply to the absorption machine?
Let the working process be assumed to be performed
without any losses,and let the cycle of one pound of am-
monia} be considered, then there will be produced in the
refrigerator a quantity of cold ) equal to the latent heat
r less the heat of liquid (¢. — ¢) brought by the am-
monia from the condenser into the refrigerator. The
heat Q' to be supplied to the still is composed of the
heat of absorption s, = r.+ a, and the specific heat
of the ammonia which has been heated from the ab-
sorber temperature (/) to the temperature of the still
().

We find, therefore (neglecting the work of the liquor

* It should be stated that also in this last decade individual attempts
have not been wanting which denied the general validity of the ‘second
law ” of thermodynamics on which this equation is founded, or which en-
deavored to interpret this law ina misleading manner. The “sccond law ™
is, however, so firmly upheld in its truth by all experts that the refutation
actually established by experiment was hardly mecessary to repel such
efforts.

4+ The formula expresses: The theoretical maximum of heat ab-
stracted (produced cold) stands to the thermal equivalentof the mechanical
work to be expended iu the same ratio as the (absolute) temperature for the
heat abstraction bears to the difference between this temperature and the
temperature for the heat rejection.

% Only such absorption machines will be here considered, which
work with ammonia and water, as other absorption machines do not to-day
possess any practical importance,

pump and any water which may participate in the
cycle):*
QO re+ a4+ (' — L)
—_— . . . (3)
o r—(ge—q)
If we allow the range of temperatures to be reduced
to an infinitely small amount in order to obtain ' as

small as possible as compared with (, we find as limit-

ing value—
(o)==
—)=—>1
Q/o r

In contrast to the limiting value o for compression ma-
chines we find here a value > 1, from which results that,
at any rate between certain limits of temperatures, the
compression principle will hold out indications of a higher
efficiency than the absorption principle.

In how far this really applies for the actual efficiency
can only be determined from the results of quite reliable
tests and measurements. It will be especially a case of
proving whether the actual ¢fliciencies hitherto obtained
from compression machines do not already within cer-
tain limits surpass the theoretical maximum limit of the
efficiency of the absorption machines.

It is now intended to be demonstrated that such is
the case.

The most favorable results known to the author of
such trials (the carrying out of which gives full assur-
ance of reliability) are here appended; they belong to
an ammonia compression machine.t

TABLE 1.
AMMONIA COMPRESSION MACHINE.
Actual Results Ohtained at the Munich Tests.}

NO.OF TEST ..... v.ovvvn vennn I 1 ‘ 2

l 3 l 4 5
_— [ [ — ‘ |‘ - - .
Temperature of | [ N g | .
pih 1let, deg. F.. 43.194 | 28.344 13,952 —0.279 | 28.251
refriverated ¢ Guiicirder.F. 37084 | RS XTI -7, B2
Specific heat of brine !per unitof i "
volume) ...l 0.8608 | 0.8508] 0.8427 0.3374‘ 0.8508
Quality of brine circulated per i |
hourcu. ft.........cocovveennn... 103038 908.84 | (33.87 414.98 800.93
Cold produced, B. T. U. per hour 342909 203950 172776 121474 220,244
Temperature of ) yyjo( deg. F..| 48332 ' 49,4760 © 48.931 49008  49.235
cooling water » JHEL GCR. E Pt IO e e
T ondensar. { Outlet,fc dg.F. 60724 1 68.013  07.282 | 67.267 93.30
Quantity of cooling water per . ‘
hourincuft.........oooveiuinin 338.76  260.83 187.506 139.99 | 47.76
Heat climinated by condenser, = |
B.T.U.perhour........ ....... 378333 301,404 214,79 115892 '771.134
1. H. P. in compressor cylinder. | 13.82 14.29 | 13583 11.98 ' 19.75
I. H.P. in steam engine cylinder 18.80 16.47 | 15.2%8 14.24 [ 21.01
Consumption of steam per hour N
inlbs.......... e B 31151 (333,98 | 30387 27R.T9 430.14
1 Per I. H. P. iu |
Cold produced | comp cvl.‘.....’ 24813 | 18471 | 12770 | 10,140 11,151
gyr hour, B. } Per I. H. P. in '
. U. steamcyl ... 21,703 16.026 | 11,307 8.530 10,194
J Per 1b of steam.|1.100.8 785.0 | 504.9 435.¥2 512.12
g te — ¢ !
6= —— 4 B 0548 | 0.635  0.606  0.585 | 0.616
2 ALe 460 + ¢ l
— = cold produc’d + heat expnd‘dl 0.970 l 0.70% l 0.509 | 0.393 | 0.402
&
Q2

* Thus we consider fa — f¢ (the a and ¢ being read as subscript—hard
to indicate in so small a type).

I The trials here referred to were carried out in the month of May of
the present year in the **Testing Station of Refrigerating Machines * of
the * Polytechnische Verein® at Munich by a committee of this society.
This committee is composed of five professors of mechanical engineering
holding chairs in five of the German technical high schools, one member
being Dr. Zeuner), of two professors of physical science, one chemist and
others. The director and reporter is Professor Schiroeter, of Munich. Itis
a matter of regret that hitherto manufacturers of compression machines
only have availed themselves of the opportunity of an exact investigation
of their apparatus; there have been tested several ammonia compression
machines and one sulphurous acid machine,

¥ Vide Bayerisches Industrie und Gewerbeblatt, Munich, 18793 (¢ is sub.
stituted for Greek eta).

£ The specific gravity of the brine (a solution of chloride of calcium
in water) was 1.249 at 63.5° F. for all tests.

1 In the calculation of ¢, 7. e.. the ratio betweon the actnal efficiency

2 X X . Q 00 - ¢
—— and the theoretical maximum efficiency — = ————. the actual work
AlLe AL te —1¢

expended upon the refrigerating machine ( Le ) has been taken equal to the
indicated work in steam engine reduced by 1.2 I. H. P, /. ¢., the indicated
work of steam engine running empty (without compressor),
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The motor was here a small single cylinder condens-
ing steam engine (diameter, 11", stroke 2715"), for which
the mean value of # was determined at » = o. I14.

For a more powerful compound steam engine with a
value of # = 0.158, corresponding to modern attain-
ments in steam engine practice, /. ¢., fourteen pounds
steam per hour and I. H. P., the efficiencies will result:

TABLE Ia.
AMMONIA COMPRESSION MACHINE.
Actual Performance, Assuming a Compound Steam Engine as Molor.

™

|
NO.OFTERT.. ... ..ivt it ceieeiin . 2 i 3 4 5
|

o
?— cold produced + heat expended..

|

7

vl 1001\0713 0.533, 0.637
¥ Tl L

To enablea comparison of theee values with the theo-
retical maximum efficiency of an absorption machine,
we have to substitute in equation (3) the values corre-
sponding to the temperatures between which the tests
Nos. 1-5 have been carried out.

In this manner the following maximum values* for

Q :
— are obtained (/. e., for the performance of an absorp-
Qr

tion machine without reference to any losses, also not to
the work of the liquor pump and of water entrained by

the ammonia):
TABLE IL.

AMMONIA ABSORPTION MACHINE.

1

213 4\5

No. or CORRESIPONDING (MuNICH) TEST..

Corresponding temperature fdeg. F........... 37 {23 ] 8 I—o l23
Corresponding temperature £ ....oo.vvueenen.. l(ﬂ |(>8 ](»8 |(.8 95
I
Theoretical maximum efficiency E- = e ‘ 0.534 0.527 O.SZZI 0.516| 0.493
& !

A comparison of Tables I and Ie with Table II
demonstrates:

(1) The actual efficiency of the ammonia compres-
sion machine investigated at Munich is, for the tests
Nos. 1 and 2, higher than the theoretical efficiency ob-
tainable from an absorption machine working without
loss.

(2) The actual efficiency of the ammonia compres-
sion machine is also higher in trials Nos. 3, 4 and 5, if
a compound steam engine be assumed as motor, the
steam consumption of which amounts to fourteen pounds
of steam per I. H. P. per hour.t

For a better survey of these results the following
Table III has been compiled, giving values for the re-
spective ratios of actual efficiencies of the compression
machine to the theoretical maximum of efficiency of the
absorption machine:

* In conformity with the conclusions arrived at by Ledoux and by Den-
ton (Trans. Amer. Soc. Mech. Engrs. Vol. X), the heat of abgorption is here
taken uniformly at 9257 B. T. U,

t As regards the actual efficiency of the absorption machine, it ap-
pears, according to the information at present available, not to exceed 50
per cent of the maximum efficiency. Professor Schroeter (Untersuchungen an
Kaltemaschinen, Munich, 1887), has found for ¢= 120 F,, and au iunlet tempera-

ture of the cooling water of about 500 F.in testing three different absorption
@

machines (neglecting work of liquor pumps), —:l = 0.17,0.23, and 0.25; if the
@

Q2
s&teamn necessary te work the pumps and agitators be included, about 0.10,

0.145, und 0.15 respectively.
F. E. Denton (Tvans. Amer. Soc. of Mech. Eng., Vol. X, page 792), has
found for £ = 169 F. an initial temperature of the cooling water of 540 F., and
e
an outlet temperature of 800 F'.: ::— = 0.30 without steam for liquor pump,

and 0.26 including this steam.

No. o¥ TEST.........

Temperature of cooling water leaving con.|
deuser, deg. F..

Final temperature
B e e e 37

Actual efficiency of com-|

pression machine + the—; Ac'ord.to Table I.' 1.816

05
3|8 | =
1.398 0.977 0.762] 0.937
1899,136811033 1.292

f refrigerated brine, deg.

oretical maximum ef-} Accord'g to Table!
ficlency of absorption la.....ooll ' 2,551
_ machine. | |

Although it may be gathered from the foregomg as
being exceedingly probable that, for all temperatures
important for practice, the actual efficiency of ammonia
compression machines of good construction will be
superior to that of absorption machines, it will only be
held that the following has been proved:

With ammonia compression machines actual cfficiencies
have been obtained which, within temperature ranges
te— 1t < 75° F. [that is the difference of temperatures be-

tween the outgoing cooling water (1) and the final brine
Lemperature (8)],surpass the efficiencies obtainable by absorp-
tion machines, even if it were possible for them to perform
the cycle without loss of any kind.

Within these ranges of temperature no alterations or
improvements of the absorption machine will enable it
to produce the same quantities of cold with an expendi-
ture of heat sufficing for an ammonia compression ma-
chine like that recently tested at Munich.

SULPHUROUS ACID, AMMONIA OR CARBONIC ACID?

The theoretical maximum of efficiency for a com-
pression machine is (according to formula 1) independ-
ent of the working fluid. Hence any differences in this
efficiency observable in the action of different fluids, can
only be attributed to losses of work and heat.

EXPANSION FROM CONDENSER TO REFRIGERATOR.

Formula 1 refers to the ‘“complete” (Carnot) cycle,
which is composed of two isothermals and two adia-
batics.

It is, however, well known that the compressors per-
form only three of these four ¢ perfect ”’ processes, while
for the fourth process, 7. ¢., the adiabatical expansion
from the condenser temperature to the refrigerator tem-
perature, a direct injection of the liquid is substituted
whereby heat of liquid is imparted to the refrigerator, so
that per pound of the fluid only the heat » — (¢, —¢) is
abstracted from the body to be cooled. It is evident
that the loss thus caused will be the greater, the
greater the liquid heat of the working substance will be
relatively to its latent heat. Table IV demonstrates in
this respect the behavior of the three industrially im-
portant fluids of the present day.

TABLE 1V.

SuLPH’RUS ACID. AMMONIA. CARBONIC AcCID.
4e*deg. F. tdeg. F. | Lat- 'Heat IL‘;“ Lat- |Heat |95 | ¢ [Heat L‘i’:s
hcnt}( iofcl clg- hent IOfid effi- ‘hem lofd effi-

eatt liq'i eat.|liq’ i eat.[liq’id] %
1 r lge—g cmcy r lge _y'c nxcy. r |ge _q'cm;:y
- T3 1626, 7.320.0171 om 566.75 18.98.0.0181 102.35! 17.60 0.0983
50 14 168.19 13.49, .0411(577.47' 36.45 .0349 '115.70! 32.09| .1813
—4 171.00 18.50/ .0618/586.51! 52.41 .0507'126.79| 44.51| .2420
32 164.16| 15.79, .0522566.75| 39.46| .0387 102.35| 40.86| .2843
68 14 168.19] 21.96| .0758!577.47| 56.93| .0565 115.70| 55.35; .3646
- —4 171.00) 26.97' .0972|586.51| 72.89| .0735 126.79| 67.77 .4252
32 '164.16] 25.41| 0888 566.75 61.45 .0652'1(72 35| 84.44| .TR34
86 | 14 |108.19, 31.58 1146 577 47| 78.92| .0813,115.70! 98.93! .&311
—4 171.00 42.76: .1380 I586.51! 94.881 0993!126.791111.35 8662

* llereh\ it is assumed that the fluid will reach the expansnon value
possessing the temperature fe [x is substituted for Greek letter
The figures for latent heat and heat of liquid are taken from Zen-
ner's tables for sulphurons acid and ammonia, and from Schroeter's table
for carbouic acid.
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ivery third column indicates the loss in efficiency
x,* 4. e, of that part of the refrigerating effect due to
the imperfection of the working process referred to, on
the assumption that the compressor will aspirate dry
vapor possessing the temperature of the refrigerator.

The unfavorable relation of the heat of liquid to
latent heat for carbonic acid explains why the efficiency
of the carbonic acid machine falls behind that of the
ammonia machine increasingly with greater divergence
of the temperatures. At a temperature of about 60°
F. for the liquid (reaching the expansion valve) the one
single loss of efliciency, x, in a carbonic acid machine
amounts to about one-third of the entire maximum
cfficiency, while the actual efficiency of the ammonia
machine tested at Munich shows (according to the sec-
ond last column of table I) the sum of @//losses what-
soever not to exceed this amount. If the temperature
of liquid attains 88° F., every usecful effect derived from
the evaporation of carbonic acid ceases, because the
liquid heat imparted from the condenser to the refriger-
ator is then sufliciently great to neutralize the entire
heat of evaporation.t

It has been attempted to reduce the loss of efficiency,
x, by inserting a ‘“feed cylinder” between condenser
and refrigerator for the purpose of performing the adia-
batic expansive process. Hithertosuch endeavors have
not been attended by success. But in the event even
of the existing obstacles being surmounted (notably
those arising from variations in the ranges of tempera-
ture), it should be clearly understood that, by this ex-
pansion process, at best only a part of the theoretically
available work will be recovered, and that, for the con-
dition of ¢, approaching the critical temperature, the
feed cvlinder will, at the close of expansion, contain only
a very small quantity of liquid carbonic acid in conse-
quence of by far the greater part having been vapor-
Hence the vapors aspirated by the compressor
originate for the smaller part only in the refrigerator
having been principally formed in the feed cylinder.
The compressor capacity having to correspond to the
volume of the vapors generated both in the feed cylinder
and refrigerator, it follows that its size, as well as that
of the feed cyvlinder, will demand a very considerable
enlargement.

Anotherdevice for diminishing the loss of ethciency v
consists in allowing the hquid during its low to expand
primarily from the condenser pressure to an interme-
diate pressure. whereupon the vapors hereby developed
are returned by an auxihiary compressor to the condenser.
The remaimng liquid is subsequently introduced into
the refrigerator in the ordinary way.

It is, however. plain, firstly, that in this manner the
harmtul intfluence of the relatuvely great heat of hiquid
can be balanced only partly. and secondly, that these
means will prove enureiy useless when the inttial tem-

12ed.

*» Calvulated from Tovkass: te Thorm dy eumst. by Do G Zeoaer, pase 0l

* The acteal preseace of these cvaditioas at a temperatare of N F |
2 v At 1Be criwal temperature for cartvaic acid, can de proved by the tol.
lomag:

Tie tozal heat { for saterated vapors is for a higher temperatace
te . greatec txan for a tower temperatace L As { = ¢ =7 there will be
g - > om - e HiRe Bigher temperatare & be tow rarsed to the critical
temperatare o tor which the lateat heatts = O we find:

- >r
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perature of the cooling water approaches the critical
temperature.*

Besides the caloric loss in efficiency just dealt with,
quite a series of other well known losses occur in com-
pression machines; they result partly from an inter-
change of heat with the surfaces of the cylinders, influ-
ence of the clearance spaces, leakages through pistons
and valves, losses of pressure arising from internal re-
sistance (especially by valve throttling), and are caused
partly by external resistances (friction).

[To BE CONCLUDED.]

EFFECTS OF HEAT ON CANNED GOODS.

N a recent army circular Adjutant General Williams
l repeats the information heretofore published con-
cerning the keeping qualities of canned foods under
exposure to extremes of heat and cold. General Gree-
ley, the Arctic explorer, says:

“ Apples, peaches, pears, rhubarb, green peas, green
corn, onions, potatoes and tomatoes were all subject (at
Lady Franklin bay) to extreme temperatures (over 60°
below zero), and were solid for months at a time. The
second summer they thawed, the following winter froze
solid again. All the articles named presented the same
appearance as though freshly canned, and their flavor
was as good when the last can was eaten as in the first
month. It should be understood that these were first-
class canned goods, and from dealers of standing and re-
liability. Cranberry sauce, preserved damsons, pre-
served peaches and fruit butters suffered certain changes
from candying, etc., which detracted somewhat from
their flavor, though not materially so. Dealers in such
preserves predicted that such conditions and changes
would occur. I had also canned turnips, squash, beets
and carrots, as well as pineapples, cherries, grapes,
clams, shrimps and crabs, which, although not subjected
to such extreme temperatures as the foregoing, yet froze
and thawed repeatedly without injury. No can of any
kind except a few, say half a dozen of fruit butters, was
ever burst by action of cold or heat.”

Dr. Simson Pratt, of the British army, says:

¢ Taking my experience in India and the late Nile ex-
pedition, in which the test of tinned provisions was ex-
ceptionally severe, from continued exposure to the pow-
erful direct ravs of the sun, I have found that tinned
provisions, meat and vegetables, put up separately, or
combined in the form of soups, are practically undam-
ageable by any climatic heat. The only class of pro-
visions that, in my experience, suffers from great heat
is that of uncooked articles, such as butter, cheese and
some forms of potted meats.”

* The nafavorable consequences for the performance of the carbonic
acid machine near the critical poiat, as they result from the physical facts
just referred to. have becn frequently denied. and cases have been puinted
vatin which such machines actnally work with higrher temperatures of
cwoling water. The explanation of the appareat ceatradiction is, firstly,
that often the final temperature of the covling water .which exceeds the
Critical poiat is keptim view, while its imitial temperatore i< the determin-
iny {eature for the present coasideration: sevoadly, that admittedly it is
possidble to abstract a relatively small amonat of keat al<o in the case of
the iuitial temperature excendiay the critical temperatare by maintainiong
a refrnrerator pressure far below that correspending to the temperatare at
which heat is to be abdstracted from the by to be cwoled. From what has
Been said abwve, ae heat can then be eliminated by evapuration. bat it is
possible for the vapors of vory low temperatare. in passiag through the re-
frigerator cvils, to take ap acertdin spevitic beat. The refrigerative per-
formance of the machine is thea basad va the same pracipic as thatof a
oold air machkine (with closed cyvle'.

Y lwersas tavges gk Auliowosoideces Nunich, ING pp. HT-130 Verglescb-
rnde Verssote su Aulemas bimon, Mook, 1%, pp o309,
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COMMERCIAL EFFICIENCY.

IMPORTANCE OF SURFACE IN REFRIGERATION—THE INFLUENCE OF
PIPING ON THE EFFICIENCY OF REFRIGERATING MACHINES
—REMARKS ON TESTING MACHINES.

By GEORGE RIcHMOND, M. E,

HE term ‘¢ efficiency ” is made to do duty for such a
large variety of ideas and relations that some con-
fusion can hardly fail to result from its use. In addition
to the meanings in common use, already cited, another,
which may be termed ¢¢commercial efficiency,” requires
to be noticed.

When a certain work is to be performed, the ma-
chine which will do this work with the least expenditure
of power is the one which possesses the highest com-
mercial efficiency. For example, suppose water is to be
raised a height of 100 feet, the minimum amount of
work to be done by any machine is evidently roo foot-
pounds for each pound of water raised. Two machines
are offered, which we will name 4 and B, of which A re-
quires the expenditure of 150 foot-pounds of work,
while B requires 160 foot-pounds of work. Provided
the price of each machine is the same, the purchaser
would have no hesitation in choosing the first of these;
and he would say, with some show of reason, that no
mechanical expert could be of any use to him in making
a choice; he would himself buy the 4 machine and
recommend it to his friends, and it would seem that
there was really no place for the B machine in the
market. A mechanic, however, with an itching for in-
vestigation, comes along, examines the two machines,
and discovers the fact that by a faulty arrangement of
piping the B machine is actually raising the water 130
feet. This fact, while it in no way affects the commer-
cial efficiency of the two machines, is one,the knowledge
of which might have been of value to the purchaser if
he had had less implicit faith in his commercial judg-
ment. Indeed, it would seem that he was justified in
supposing that each manufacturer would do the best
within his power; nor need any sympathy be wasted on
the manufacturer of the B machine. Nevertheless, the
position now is that whereas the 4 machine wastes fifty
foot-pounds for every 100 of useful work done, the B
machine wastes thirty for every 130, orless than twenty-
four for every 100; so that by a simple alteration of the
piping the B machine would perform the same work
with 124 foot-pounds that the 4 machine does with 150
foot-pounds.

This simple illustration shows that while the com-
mercial efficiency of a machine is a very important mat-
ter, the real efficiency should not be ignored; and thisis
peculiarly the case in dealing with refrigerating ma-
chinery, since a slight alteration of the conditions of
running, or proportion of parts, is sufficient to make a
machine +of superior real efficiency show quite an in-
ferior commercial efficiency.

Fortunately we need not theorize on this matter, but
may go directly to experimental results. Quoting from
a series of tests made at the testing station at Munich,
and reprinted in English units in Engincering for August
28, 1891, we find that two machines (which we will dis-
tinguish as 4 and B) wereused to do precisely the same
work. In each case the brine came in at the same tem-
perature, 28.4°, and left at 23°, while the conditions of
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the condensers were precisely the same, namely: Inlet
at 49° and outlet at 67°. The duty to be performed
then was the lifting of heat from 23° to 67°, and the
number of the thermal units which one horse power
could theoretically raise through this range is—

Now, as a matter of fact, the 4 machine lifted 7,770
thermal units per horse power per hour, while the B
machine lifted 7.015. In the absence of any other in-
formation, would a purchaser hesitate in selecting his
machine? The 4 machine does 11 per cent more re-
frigeration per horse power (or what amounts to the
same thing per ton of coal) than the B machine. Fora
10o-ton plant this would probably amount to from 200
to 300 tons of coal per annum, and a man could very
well afford to pay a considerably higher price for the 4
machine, and that without requiring the assistance of an
expert. In this case, we do not need to call in this
badly abused person, since the facts are before us; and
what are these facts? Simply that the 4 and B ma-
chines are identical, having the same engine, the same
compressor, built by the same maker, ard differ only in
the fact that the A machine has twice as much piping in the
refrigeralor as the B machine. By reason of this fact
while the 4 machine works with a difference of tempera-
ture between the ammonia and the brine of about 4°, the
B machine has to maintain adifference of more than g°;
in other words, while the actual range through which the
heat must be lifted is 67 — 23 = 44, the B machine
actually lifts it through 70 — 14 = 56, while the 4 ma-
chine lifts it only through 70 —19 = 51. The work
done is not proportional to the respective ranges of lift,
as in the case of water, for an examination of the
diagram will show that when the temperature of the
ammonia is reduced, not only is the work increased, but
the refrigeration is reduced by an equivalent amount.

If instead of being satisfied with the statement of rela-
tive commercial efficiency represented by the numbers
7,770 and 7,015, we should have investigated the real effi-
ciencies of the two machines, these would have been
found to be very nearly the same,and we should have dis-
covered that the discrepancy was not due to the machine
itself—the engine and compressor—but should have
looked for the cause in the inefficiency of the piping,
which might arise either from insufficient quantity or
defective circulation. But if we are given simply the
numbers 7,770 and 7,015 without data enough to enable
us to determine the real efficiency, then we have indeed
some very useful information, quite enough, in fact, for
a salesman, but hardly sufficient for an intelligent pur-
chaser.

The high commercial efficiency of the better class of
refrigeration machines is largely due to ample pipe sur-
face and the intelligent arrangement of it. The cheap-
ening of a machine by reducing the piping, which is the
most common method, is a costly one for the user. The
data before us will illustrate this. In the present case
the adding of 685 square feet of surface resulted in an
addition of refrigeration to the amount of 13,745 T. U.
per hour, the work done by the engine being unaltered.

This is about twenty T. U. per foot on the average;
and as therc are 8,760 hours in the year, the extra refrig-
eration, without cost, for one square foot of surface
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amounts to 20x8,760 : 142=1,234 pounds of ice per
annum. It is easy to calculate the cost of a square foot
of pipe surface, and the value of a ton of refrigeration.
In ten years, in this case, each square foot would have
earned more than six tons of refrigeration. If instead of
increasing the surface by 100 per cent at one jump, the
addition had been, say by ten steps of 10 per cent each
time, it would have been found that each square foot
of the first 10 per cent addition would have had an earn-
ing capacity several times 20 T.U. per hour, while each
square foot in the last 1o per cent addition would have
had a lesser earning capacity. It is not difficult, there-
fore, to determine the maximum surface of piping the
purchaser can afford to pay for; that is, which will yield
a profit on the investment. This also should be the
minimum amount insisted on by the manufacturers,since
with less than this his machine cannot do itself full
justice. When, however, the purchaser looks only at the
first cost, and is willing to forego a proper test of his
machine, he can always find parties ready to assist him
inCcutting his own throat.

Considering the extreme elasticity of the term
efficiency, it seems hardly worth while to quarrel about
its use; nevertheless on this point turn nearly all the
differences of opinion of investigators. We find it
cropping up in experimental work on steam engines;
and the same controversy appears in a paper read by
Professor Linde, at the congress of mechanical engineers
held last month in Chicago. Professor Linde contends
for the paramount importance of the commercial effi-
ciency as determining the relative value of a machine,
and criticises with some severity the practice of Pro-
fessor Denton in comparing machines by their real effi-
ciency. There is something to be said for both, and there
are difficulties peculiar to each method, which render nec-
essary some amount of compromise, and we are not in-
terested in the controversy further than that it tends to
bring out these points in strong relief. \What we ask
in every case is reliable data; we can then treat it by
this method or that, according as we wish to bring out
some particular truth. Now for published data on re-
frigeration we are in a great measure dependent on the
work done under the direction of either Professor Linde
or Professor Denton, and it would be very unfortunate
if our confidence in their work should be shaken by ap-
parent disagreement between these authorities. For
this reason, therefore, we have been at some pains to
make clear the nature of the controversy, which resolves
itself into a method of handling data, and does not affect
the accuracy of the data. It is not a question as to
which is right or wrong, for each method has its proper
place, and there is left no room for the argument that
because experts differ in their methods of presenting the
subject, the principles of mechanical refrigeration are
uncertain, or are not well understood.

In the report on the tests above referred to there are
a number of other results bearing on the same questions,
which are given below:

Refrigeration in T. U. per|
horse power per hour,

shortest possible lift...|  23°to67-. —6- to 67-.
| ‘ T
Ao 7.770 6,132 | 4,103 2,789
£ 7,015 5,638 | 2,370

3.771 ‘
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The first and third columns refer to a Linde machine,
the second and fourth columns to a Pictet machine.
The work to be done in the first instance was to remove
heat at 23° and discharge it at 67°; in the second case
to remove heat at --6° and discharge it at 67°. The A4
and B machines were identical, with the exception that
the refrigerator of 4 had double the surface of that of 5.
The actual lift, or range of temperature, of course, was
greater than that noted, but in consequence of the extra
piping in the A4 machine the actual range was shortened
some 5° or 6°. With these facts in mind, this table is
very instructive. It is clear that the fact of shortening
the range,or raising the refrigerator temperature,or back
pressure, resulted in a notable increase in refrigeration
per horse power. We notice also that when the brine
had to be cooled at —6° instead of 23°, the production
in the case of a Linde machine was reduced nearly one-
half, and in the case of the Pictet machine more than
one-half.* If any one is inclined to doubt the teaching
of theory in this respect, such experiments ought to be
conclusive. That such doubt really exists is evident
from the following, transcribed from a trade catalogue
published quite recently:

¢ Others maintain a high expansion or back pressure
to force the pump to handle more gas, all of which is a
fallacy. . The idea of forcing more work from pumps
because of carrying a high back pressure is the very
worst form of thermodynamics . . . ; the higher the back
pressure the higher the temperature in the expansion
coils, and consequently the less heat-absorbing power.”
The facts of the case are further brought out in the
table forming part of Prof. Linde’s paper, which will
in all probability be reprinted for the benefit of readers
of Ice axp RErrIGERATION. Referring to table 1, the
condenser temperatures on the first four tests were
pretty nearly the same. The brine temperature in the
refrigerator, and the corresponding refrigeration per
horse power, is given in the extract printed below, the
temperature in the condenser being practically the same
in each case:

No. of Test. | 1 ' 2 ‘ 3 4
Temp. of brine (outlet) 37 | 229 l 8.7 ! —5.9
Cold per 1. H. P. of !

COMPressor.......... 21,703 16,026 i 10,841 1 8,530
OBITUARY.

John B. Messenger, of Natick, Mass., died of diphtheria,
on August 2z. He was born in 1825, and was for some years in
the ice business at Natick.

——The steamship Umalilla, of the Pacific Coast S. S.
Co.’s line, has just been equipped with a refrigerating plant, in-
cluding a Vulcan refrigerating and ice machine, by the Vulcan
Iron Works, of San Francisco. This plant is intended to keep
a number of cold storage rooms on board down to the proper
temperature for the transportation of fruit, fish and other perish-
able food produce, and has proved a great success in every par-
ticular, it having been found to be a source of considerable
profit, in that the shippers of material requiring cold storage are
willing to pay an extra price for the privilege of having their ma-
terials carried in the cold rooms.

* The relative commercial cfficiency of the machines furnished by
Linde and Pictet is obtained by comparing the figures of columns 1 and
2 and those of 3 and 4, from which a very marked su periority is
shown for the Linde machine. It is a perfectly legitimate and useful
proceeding to analyze these data, and compare the realefticiency of each ma-
chine; but there can be no doubt in this case that the real efficiency of the
Linde machine used was superior to the real efliciency of the Pictet machiune,
for (1) the friction was less, (2) the loss by reason of the physical properties
was less.
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REFRIGERATION AND ENGINEERING.
SINKING OF SHAFTS BY CONGELATION AT THE COAL MINES AT
AUZIN, FRANCE—DIFFICULTIES ENCOUNTERED BY OTHER
SYSTEMS OF SHAFT EXCAVATION.

By AvGrsTE J. Rosst, B. S, C. E.

HE method of sinking shafts in water bearing strata
first introduced by Mr. Poetsch has been fully de-
scribed in these columns as applied to specific engincer-
ing works. It has been claimed by the partisans of arti-
ficial refrigeration that it furnishes the solution of a par-
ticularly difficult problem of engineering, and the gradual
introduction in their regular practice of this system by
the profession has justified the most sanguine hopes.
We intend tospeak to-day of an enterprise of this nature,
which has been contracted for in France by a well known
firm for the company of the Auzin coal mine, and which
is certainly the most important one of this kind under-
taken so far. The firm of Cail & Co., of Paris, has fur-
nished general plaas involving the process, and they
have been adopted in preference to others intending to
use other methods, the work being to proceed as soon
as the machinery can be completed and the freezing
pipes driven in the ground. A few words recalling
briefly in what the Poetsch system consists, in a general
manner will not be superfluous for the better under-
standing of what follows.

The Poetsch method consists essentially in driving
outside the circumference of the contemplated shaft to
be sunk, and in such a manner as to include in the zone
of freezing action a sufficient area of ground beyond this
circumference, in order to allow for timbering, lining,
excavating, etc., a series of iron pipes, closed at their
lower ends, and reaching to the very depth intended to
be given to the shaft, or even beyond it. In this system
of pipes properly connected together an uncongcal-
able liquid, brought down to a low temperature (zero
F., or less) by the action of an appropriate refrigerat-
ing machine, is caused to circulate constantly by means
of adequate pumps until it has frozen solidly and effec-
tively both the ground in and around the shaft as well
as the water permeating it, making of the whole a solid
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SINK TWO Snhalts at a close proximity from eacn otner,
one to be used for the hoisting of the coal from the
mine, the other as an air shaft. Their diameter is rather
exceptional—that of the hoisting shaft is to be seventeen
feet in the clear when finished, and that of the air shaft
about twelve feet.  Both are to rcach the remarkable
depth of 300 feet, or more, through ground particularly
treacherous.

As already mentioned, plans of an entirely different
nature have been submitted to the company, and esti-
mates of the same given,some contemplating to sink the
shafts by the ordinary methods known as ¢ Exhaustion
Methods,” that is by pumping the water which might be
met during the operation by means of powerful water
pumps; others proposing to adopt the system known
under the name of the “Kind Chaudon " method experi-
mented in Philadelphia, which uses a sort of movable
shield of iron, in which the shaft is sunk and lined with-
out exhausting the water from the ground. But the
soundings have brought to light the fact that it might
prove next to impossible, even by the use of the most
powerful pumps, to keep head against the flow of
water, and the ¢« Chaudon system " has been considered
as rather too dangerous an experiment to resort to for
such diameter as seventeen feet, and such depths as 300
feet.

In short, a study of the enginecring conditions of the
question in all its details has proved a triumph for arti-
ficial refrigeration. A consideration of the estimates of
all the plans proposed and of the difficulties of the
problem has shown that by the Poetsch method results
could be obtained ‘¢ more surely,” ¢ more cheaply " and
‘¢ in the shortest time.” The mere mention at this stage
that there is involved in this case the question of con-
gealing the enormous quantity of about four tons of water
per hour will impress any one with the magnitude of the
work contemplated; and still the certainty of success
seems to be perfectly insured when we consider the satis.
factory results obtained in previous applications of this
freezing method described already in these columns,
(See Ice axp REFRIGERATION articles on this subject.)

The ground through which the shafts have to be
sunk offers no consistency of any kind for a considerable
depth, the different lavers being either quicksands of
the worst kind, of that kind the miners call ¢ running
sands,” or cretaceous formations of soft «“ chalk,” full ot
fissures and highly water bearing.
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It is intended to drive on the outside circumference
of the shafts thirty-six iron tubes about eight inches
diameter 1nside, closed at their lower end and about three
feet from center to center.

The two shafts are to be sunk at a distance of 120
feet from center to center. The system of ice machines
adopted is thatone known as the mechanical compression
system, anhydrous liquid ammonia being the volatile
liquid intended to be used. The compressors will be of
the ¢¢ Linde type,” provided with special devices for in-
jection of oil in the cylinders during compression and its
subsequent evacuation and separation. The freezing of
the ground is to be carried on simultaneously around and
in the two shafts, but as provision for possible and un-
foreseen difficulties to be encountered during the course
of the work, and especially of the uncertainty of the
amount of water to be met with in the water bearing
strata to be gone through, the dispositions adopted are
such that all the cold applied to the operation of con-
gealing the ground around one of the shafts, can be made
available in an emergency for the other.

The ammonia ice machines include the usual re-
frigerator, or expander, and condenser, both being
made of a continuous coil iron pipe; but the directappli-
cation of the cold generated by the evaporation of the
ammonia in the refrigerator could not obviously be
advantageously resorted to in this case and the ¢ brine
system " has been adopted. The cold generated in the
refrigerator under the action of the aspirating and com-
pressing gas pump is to be transmitted to a bath of chlo-
ride of calcium in which therefrigerator is immersed. It
is intended to carry the temperature of this freezing
medium, which is to be circulated through the tubing
driven in the ground to the depth of 300 feet, to at least
-—20° C.,about4° F. Thecondensers for the compressed
ammonia gas are to be cooled by a special circulation of
fresh water by means of proper pumps The ice ma-
chine is calculated to furnish in ordinary circumstances
of speed and running a minimum of 1,000,000 thermal
units per hour, with the possibility,in case of emergency,
of increasing its capacity 20 per cent,that is,to 1,200,000
thermal units per hour; the steam engines are so con-
structed as to work with or without condensation.

The steam engine consists of a pair of twin steam
cylinders connected on the same fly wheel of a diameter
of twenty-one feet, but they can work independently of
each other. They give the motion to the ammonia
compressors by means of belt and a pulley of a diameter
of eighteen feet. These compressors are to be disposed
in pairs, a pair of compressors for each steam cylinder,
each compressor being provided with its distinct and
independent refrigerator and condenser. Thus there
will be in fact four refrigerators and four condensers in
all, connected with the said four compressors, one com-
pressor of each pair and its attached refrigerator and
condenser only being used at a time in normal running,
and one steam cylinder for two compressors. In fact,
all the different parts of the machinery are in duplicate,
in case of accident happening to one set or of sudden
necessity taxing the capacity of the machine. The
steam cylinders which, as already said, can work with
or without condensation, are to be provided with auto-
matic cut-off of the Ridder type.

Each steam cylinder has a diameter of ecighteen
inches and a stroke of thirty-six inches; it is intended to
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make forty-five revolutions per minute in normal run-
ning. They cut off to one-tenth when steam is to be used
with condensation. The normal absolute pressure of
the steam is to be sixty-eight pounds per square inch,
corresponding to about fifty-four pounds effective.
Each steam cylinder is stipulated to show, at the least,
in these conditions, an indicated horse power of 100
horse power, or 200 horse power for the two cylinders.

The ammonia cylinders, four in number, are to be
disposed by pair, as already said, one steam cylinder
for each pair of compressors; they are to have each a
diameter of eleven inches and a stroke of seventeen and
three-quarters inches, and are expected to make nor-
mally fifty-two revolutions per minute.

The brine made cold in the refrigerator tank by its
contact with the latter, and having reached atempera-
ture of —4° F.,is to be pumped through the system of
pipes driven in the ground, and then returned to the said
tank to be cooled again, after having been warmed up
by yielding a part of its cold to the surrounding
ground, by means of two steam pumps,one only being in
operation at a time, in normal running, the other being
kept as a reserve or in case of an accident happening to
the first. Their stipulated capacity is to be, for each
pump of the pair, 4,200 gallons per hour, or seventy
gallons per minute, the diameter of the discharge pipe
being eight inches.

The fresh water pumps for the condensing water are
to be also steam pumps, built in pair for the same
reasons as above, one only acting at a time in ordinary
circumstances; their capacity is to be for each of 2,100
gallons per hour or thirty-five gallons per minute, the
diameter of the supply pipe being six inches.

The machines are now being built at the Cail & Co.
works, and the driving of the iron pipes through the
ground is soon to proceed. The whole plant is to be
completed and in operation by the end of the year.
We expect, from time to time, to be able to furnish
further information of details on this work. The diffi-
culties which will have to be encountered seem to be
more particularly to be met with in the driving of the tub-
ing, owing to the exceptional depth—300 feet at least.

For sake of comparison with works of the same
kind, we mention, in closing, that at the Elmira mine,
between Dresden and Berlin, the shaft sunk, when
finished, measured only eight feet six inches, and the
depth reached did not exceed 124 feet. [See IcE anD
REFRIGERATION, Nov,, 1891.] At the Chapin mines the
shaft was square, about sixteen feet side, but its depth did
not reach 100 feet, the greatest length of the tubing
being only ninety-seven feet. [See ICE AND REFRIGEKA-
110N, Dec., 1891.] The steam engine indicated fifty-five-
horse power only.

The icicle of refrigeration around which the tubes
were disposed at the Elmira mine had only a diameter
of thirteen feet eight inches. In this case the shaft is
intended to be seventeen feet in diameter, and, if we
assume that the tubing will consist of thirty-six tubes,
three feet apart from center to center, as stated, this
corresponds to an icicle of refrigeration of 108 to 110
feet circumference, or thirty-four to thirty-five feet in
diameter. It is safe to say that this new application of
Poetsch method will be made on an unheard-of scale.
and, for these reasons, a study of its results will prove
highly interesting.
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REFRIGERATION IN OLDEN TIMES.

SALTS USED IN COOLING AND FREEZING MIXTURES —DISCUSSIONS
RELATING TO THEIR FIRST EMPLOYMENT FOR THIS PURPOSE
—ICED DRINKS PREPARED BY OUR ANCESTORS.

{(Continued from Augnst issue, page 102.)

HE method of cooling liquors by placing them in
T water in which saltpeter has been dissolved could
not have been known to the ancients, because they were
unacquainted with that salt. They might, however, have
produced the same coolness by other salts which they
knew, and which would have had a better effect; but
this, as far as [ have been able to learn, they never
attempted. The above property of saltpeter was first
discovered in first half of the sixteenth century, and it
was not remarked till a long period afterward that it
belongs to other salts also.

The Italians, at any rate, were the first people by
whom it was employed, and about the year 1550 all the
water, as well as the wine, drank at the table of the
great and rich families at Rome, was cooled in this
manner. Blasius Villafranca, a Spaniard, who practiced
physic in that capital and attended many of the nobility,
published, in the before mentioned year, an account of
it, in which he asserts, more than once, that he was
the first person who had made the discovery publicly
known. In his opinion it was occasioned by the remark
that salt water in summer was always cooler than fresh
water. According to his directions, which are illustrated
by a figure, the liquor must be put into a bottle or globu-
lar vessel, with a long neck, that it may be held with
more convenience, and this vessel must be immersed in
another wide one filled with cold water. Saltpeter must
then be thrown gradually into the water, and, while it
is dissolving, the bottle must be driven round with a
quick motion on its axis in one direction.

Villafranca thought that the quantity of saltpeter
should be equal to a fourth or fifth part of the water,
and he assures us that when again crystallized it may be
employed several times for the same use, though this,
before that period, had by many been denied. Whether
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of cooling liquors was well known, though no mentionis
made of it by Scappi, in his book on cookery. Marcus
Antonius Zimara, however, speaks of it in his problems.
I do not know at what time this Appulian physician
lived. In a list of the professors of Padua, his name
is to be found under the year 1525, as explicator philo-
sophicw ordinarie ; and because another is named under
the year 1532, we have reason to conjecture that he died
about that time. But in that case the physician Villa-
franca would probably have been acquainted with the
Proplemata of Zimara; and would not have said that no
one had spoken of this use of saltpeter before him.
Levinus Lemnius also mentions the art of cooling
wine by this method—so much that the teeth can scarcely
endure it. We are informed by Bayle that the earliest
edition of his work, which has been often reprinted, was
published at Antwerp in the year 1539 in octavo. It
contains only the two first books, but as the above
account occurs in the second book, it must be found in
this edition.

Nicolaus Momardes, a Spanish physician, who died
about the year 1578, mentions this use of saltpeter like-
wise. It was invented, as he says, by the galley slaves,
but he condemns it as prejudicial tohealth. From some
expressions which he uses I am inclined to think that he
was not sufficiently acquainted with it, and that he
imagined that the salt itself was putinto the liquor. Ata
later period we find some accounts of it in various books
of receipts, such as that written by Mizaldus in 1566,
and which was printed for the first time the year follow-
ing. In the ¢ Mineralogy of Aldrovandi,” first printed
in 1648, this process is described after Villafranca; but
where the editor Bartholomwus Ambrosianus speaks
of common salt, he relates that it was usual in countries
where fresh water was scarce to make deep pits in the
earth, to throw rock salt into them, and to place in them
vessels filled with water, in order that it might be cooled.
This remark proves that the latter salt was then em-
ployed for the same purpose, but it has led the editor
into a very gross error. He thinks he can conclude from
it that the intention of potters, when they mix common
salt with their clay, is not only to render the vessel more
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compact, but also to make it more cooling for liquors.
But the former only is true. The addition of salt pro-
duces in clay, otherwise difficult to be fused, the faintest
commencement of vitrification, a cohesion by which the
vessel becomes so solid that it can contain fluids, even
when unglazed; but for this very reason it would be
most improper for cooling, which is promoted by the
evaporation of the water that oozes through.

The Jesuit Cabeus, who wrote a voluminous com-
mentary on the Meteorologica of Aristotle, which was
ready for the pressin the year 1644, assures us that with
thirty-five pounds of saltpeter one can not only cool 100
pounds of water by quickly stirring it, but convert it
also into solid ice; and for the truth of this assertion he
refers to an experiment which he made. Bartholin
says that for the above account he can give him full
credit, but the truth of it is denied by Duhamel, who
suspects that the Jesuit took the shooting crystals of the
salt to be ice. As far as [ have been able to learn, no
one, in latter times, has succeeded in congealing water by
saltpeter alone without the help of snow or ice. The
powder which a duke of Mantua had, in the middle of
the seventeenth century, and by which, as the story
goes, water, even in summer, could be instantaneously
converted into ice, may without doubt only have been
saltpeter. Was this salt, therefore, considered formerly
as the cause of the cold in the northeastern and other
countries because it was used for cooling liquors? Even
at present many farmers will say that such-or-such a
field is cold because it is bound with saltpeter.

Who first conceived the idea of mixing snow or ice
with caltpeter and other salts, which increases the cold
so much that a vessel filled with water, placed in that
mixture, is congealed to a solid mass of ice that may
be used on the table, I cannot with certainty deter-
mine; but I shall mention the earliest account of it that
I have been able to find: Satinus Tancredus, a physi-
cian and professor at Naples, whose book ¢ De Fame
et Siti,” was published in 1607, speaksof his experiment
and assures us that the cold was so much strengthened
by saltpeter that a glass filled with water, when quickly
moved in the above mixture, became solid ice. In the
year 1626 the well known commentary on the works of
Avicenna by Sanct. Sanctorius was published at Venice
in folio.

The author in this work relates that in the presence
of many spectators he had converted wine into ice, not
by a mixture of snow and saltpeter, but of snow and
common salt. When the salt was equal to a third part
of the snow the cold was three times as strong as when
snow was used alone.

Lord Bacon, who died in 1626, says that a new
method had been found of bringing snow and ice to such a
degree of cold by means of saltpeter as to make water
freeze. This he tells us can be done also with common
salt, by which it is probable he meant unpurified rock
salt; and he adds that in warm countries, where snow
was not to be found, people made ice with saltpeter
alone, but that he himself had never tried the experi-
ment.

Mr. Boyle, who died in 1691, made experiments
with various kinds of salt; and he describes how, by
means of salt, a piecce of ice may be frozen to another
solid body. Descartes says that in his time this was a
well known phenomenon, but highly worthy of attention.

Since that period the art of making ice has been spoken
of in the writings of all philosophers where they treated
on heat and cold, and with many other experiments has
been introduced into various books of receipts. It was
then employed merely for amusement, and no one sus-
pected that it would ever be applied to an important
purpose in luxury. In like manner Fugger’s first bills
of exchange were said to be useful only for gambling,
and gunpowder was called a trifling discovery.

In the beginning of the seventeenth century drink-
ing cups made of ice and iced fruits were first brought
to the table, but near the end of that century it appears
that the French began to congeal in this manner all
kinds of palatable juices, which were served up as re-
freshments at the tables of the great and wealthy. This
was a grand invention for the art of cookery, which be-
came common among the German cooks, both male and
female, about the middle of the last century; and since
that time our confectioners sell single glasses of iced
articles to the ladies at our balls and in theaters.

I am acquainted with no older information respect-
ing this invention than what is contained in Barclay’s
‘< Argenis,” which is, indeed, a romance; but the author’s
accounts make the possibility of its being used so clear
that we may certainly conclude it was then employed;
especially as he mentions it several times.

Arsidas finds in the middle of summer, at the table
of Juba, fresh apples, one-half of which was encrusted
with transparent ice. A basin, also made of ice and
filled with wine, was handed to him, and he was in-
formed that to prepare all these things in summer was a
new art. Snow was preserved the whole year through
in pits lined with straw. Two cups made of copper were
placed, one within the other, so as to leave a small space
between them, which was filled with water; the cups
were then put into a pail, amidst a mixture of snow
and unpurified salt coarsely pounded, and the water in
three hours was converted into a cup of solid ice, as
well formed as if it had come from the hands of a
pewterer. In like manner apples just pulled from the
tree were covered with a coat of ice.

The firsteditionof the ‘“ Argenis” was printed at Paris
in 1621, and in that year the author died at the age of
thirty-nine. The book is tar from being scarce, but the
passage to which I allude is so beautiful that I shall tran-
scribe it to save my readers the trouble of searching for
it.  After brandy, from being a medicine, came into
general use asa liquor at table, and was drank in com-
mon by the populace, the Italians above all endeavored
to render it weaker and more pleasant by various mix-
tures, and by raising its value to make it more respect-
able, and at the same time, more useful to the people of
the first rank. That their wares might be distinguished
with more certainty,they gave them the name of liquori;
and under that appellation sold them to foreign nations.
The FFrench were the first who adopted the use of these
articles, particularly after the marriage of Henry II,
then duke of Orleans, with Catharine de Medici, in the
year 1533. This event brought to France great num-
bers of Italians, who made the French acquainted with
these delicacies of their native country, and who taught
them to prepare and to use them. They were the first,
therefore, who made and sold the fine liqueurs at Paris,
and in order to serve those who could not bear heating
liquors, or rather to serve themselves, by filling their



SEPTEMBER, 11}

pockets with moncey, their successors in this business in-
vented, about the ycar 1630 or 1633, the beverage called
lemonade, because the juice of lemons or oranges was
its chief component part.  This liquor soon came into
high repute, as it not only served for cooling and re-
freshing people during the sultry heats of summer, but
was even recommended by physicians against putrid
discases.

The limonadiers, or venders of lemonade, endecav-
ored to increase the first property, which occasioned
the far greatest consumption by the mecans of ice; and
one of them, Procope Couteaux, an Italian from Flor-
ence, about the year 1660 conceived the happy idea of
converting such beverage entirely into ice, by a process
which had been before emploved only by jugglers.
The ready sale which he found for his invention induced
others to make articles of like kind.

His example, thercfore, was followed by Le Fervre
and For; and these three, for some vears, cnjoved