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OIL ENGINE SIGNALING PLANT ON UNITED STATES 
LIGHTSHIP NO. 42. 

The Uni ted States Lighth ouse Board h ave j u st 
completed a signaling plant upon th eir lights h i p  
No. 42, which, w h e n  o n  her station, lies in Vineyard 
Sound, off Cape Cod. The installation is the second 

of the kind, and is in many respects novel, and an ad­
vance upon any-
thing hitherto ac-
c om p l i s h e d in 
t h a t line. The 
duties of a light­
s h ip such as No. 

42 are twofold, as 
both visual and 
auditory signals 
are to be main 
tained. The first 
or visual signals 
are provided by 
g r a t  i n g s at her 
mastheads in the 
daytime, and at. 
n i g h t by fixed 
wh ite ligh ts, each 
consisti ng of a 
circle of I a m p  s 
placed in a. large 
reflecting lantern, 
which are hoisted 
up to the ma st, 
heads every e ,' en­
ing. The audible 
signals may take 
the form of a bell 
or of some type of 
steam or air wh is­
tle. On the ship 
we now speak of 
a powerfu l com­
pressed ai r whis­
tle is em ployed, 
a n d  oil engines 
are provided to 
compress the air. 

NEW YORK, JULY 4,1896. 

The plant is a development of one already in suc­
cessful use on another United States lightship. In 
the h ull of the vessel are ins talled tw o 25 horse po wer 
Hornsby-A kroyd oil eng ines. Th ese a re explosi on 
compression engines wh ose m ost distincti ve pec uliarity 
is the method of ignition of the charge. Back of the 
cylinder is a vessel forming a sort of continuation of it 

and acting as a retort. 
To start the engine, a 
power ful oil burner is 

lighted beneath the re­
tort. In ten or fi fteen 
minutes, for a 25 hor�e 

power engine, the m a­
ch ine can be started. 
Oil is· admitted to the 
now hot rl'tort. It is 
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ning is effected in the usual way by water caused to 
circulate around it through passages in th e  metaL 
Fresh w ater is employed, as the danger of salt de­
posits precludes the use of sea water. To 8\'oid waste, 
the same water is used o ver and over again, being 
cooled by a s urface condenser su pplied with a con­

stantly changi ug supply of sea water. 
To each engine is connected a single acting air com­

pressor. The air can be used as fast as compressed to 
blow the whistle. To m ake provision for instant use 
of the wh istle, as for a very sudden fog, two tanks of 
boi ler iron, each one twenty feet long and three feet in 
diameter, are provided , which are charged with com­
pressed air by the compressors. Ten cents' worth of 
oi l  will cbarge the tanks to their full capacity at 60 
pounds to the square inch. The air contained is suffi­
cient to keep t,he signal whistle in operation for twenty 

minutes. T h i s  
period gi ves am­

ple time to start 
the e ng i n e, so 
there s h 0 u 1 d 
never be any de­
lay in getting the 
wh istle in  opera­
tion. 

Hith erto it has 

been t h e  custom 
to have the whis­
tle on this ligh t­
ship b l o  wn by 
s t e a m . T h i s  
necessitated t h e  
use of coal, which 
involved much ex­
pense and trouble. 
Often great delay 
would be experi­
enced in the trans­
fer of coal from 
the tender to the 

lightshi p, An effi­
ciency exceeding 
f 0 u r or f i v e  
pounds of coal to 
the horse power 
h 0 u r could not 
well be looked for. 
If a f o g  w a s  
seen approaching 
or forming, the 
b 0 i I e r s wo uld 

have to be fired in 

anticipation, and 
before they were 
well started the 
fog might cease. 
This and sim ilar 

The Lightship at Anchor. Cross Section Showing Distribution of Machinery. 

The expamion 
of compressed air 
produces a l ower­
ing of tempera .. 
ture, which re­
duces the volume 
of the ai r. As the 
w 0 r k done de­
pends on the vol­
ume, the dimin­
ish i n g of it 
in volves a loss in 
efficiency. Th e 
whistle, which is 
of the bell type, 
a n  d w h i c h is 
p l a c e d a b o u t 
amidship over a 
deckhouse, has 
beneath it a re­
h e a t e r  through 
w h i c h the air 

must pass. The 
exh aust from the 
engine passes 
through the same 
reheatE>r, and so 
raises the tem­
perature of the 
a i r and over­
comes, to a great­
er or less extent, 
the cooli ng of the 
air due to iis 
escape f rom com ­
pression. T h i s  
feature not only 
i s  of economical 
value as utilizi ng 
the waste heat of 
the engine, but it 
tends to overcome 
another trouble. 
It has been found 
that an air whis­
tle w h en the tem­

perature fell to 18° 
F. would become 
clogged with ice. 
The h eating of OIL ENGINE SIGNALING PLANT ON UNITED STATES LIGHTSHIP NO. 42. 

conditions of the service in volved in the course of a 
year many hours of idle steaming and many tons 
waste of coal. 

The n e w  plant with o il engines avoid s  to a great ex­
tent these troubles. The consumrtion of oil per horse 
power hour is only one pound. To the great economy 
directly due to this fact is superadded the feature that 
no idle steaming is needed. 'fhe engine can be started 
in fifteen minutes, and the oil consumption ceases the 
instant the engine stops. A q uantity of oil vl'rv much 

Jess than the weight of coal requisite for corresponding 
service is required. 

at once vaporized , mixes with the air, and , as the en­
gine is started, ex plodes, giving an impulse to the 
piston . The regular cycle of the compression gas 
engine is followed. The retort ke'.lps h ot by the heat 
of the explosions, the lamps being only used to start 
the engine, and it may even rise to redness; its 
direct heat effects the ignition. There is no battery 
and spark coil and no troublesome ignition tube. 
It is calculated that 15 horse po wer can be developed 
for twelve cents an hour. This po wer is that ap­
proved of by the engineers for lightship Signaling. 

The cooling of the cylinder of the engine while rUll-

the air tends to 
prevent this. Moreover, the exhaust escapes into t h e  
air just for ward o f  the w histle, and will d o  m uch to 
keep it w arm aud i n  condition to operate well. 

Before reaching the whistle, the air passes th rough a 

red ucing valve, then t h rough the reheater aLid then 
through the w histle valve. The latter regulates the ad­
mission of air so as to produce the characteristic signal, 

and is operated by clock work. The latter ope\'ates a 

small valve w h ich admits air into a cyLinder wit.h piston, 
w h ich opens the whistle valve. Whell released by the 
clockwork, it falls and closes the w histle valve. '1'he 
clock carries a ca m which, by its shape, produces the 
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desired order of opening and closing the valve so as to 
give the signal. The officially designated fog signal for 
this ship has been a 12 inch �tt'alll whiHtle, with blasts 
of five seconds duration, followed by fifty·five seconds 
of silence. The air whistle is slightly modified, its an­
nular opening for the escape of air being smaller than 
in the case of the steam whistle. 

The engillt's' ail' compressors and storage tanks are 
exact duplicates of each other and are interconnected 
so as to allow the fullest possible degree of intercon· 
nection. It is quite improbable that any total break­
down should occm·. The oil is stowed away as receivt'd 
in five gallon cans. The engine supply is taken from a 
tank below the engines, into which the cans are emp· 
tit'd by hand. The air does the auxiliary work of op .. 
erating' the bilge pump, and it may eventually be 
utilized to operaW'a power windla�s. 

The plant wa� built by the De lao Vergne Refrigerating 
Machine Company at their works in One Hundred and 
Thirty-eighth Street, on the East River. in this city. 
The work was superintended by Mr. Wilfrid Sylven, 
superintending enginper United States lighthouse 
service. Our thanks are due to him and to Mr. 
George Richmond, of the De Ill, Vergne Company, for 
courte�it's t'xtended in connection with this subject. 

Thfl plant is the second of its kind in the world and 
is in advance in every way on its predecessor, es­
pecially in power. The working unit in the new 
ship is taken at 15 horse power, in place of 3%, horse 
po weI' in the first one. 

One illustration shows the ship at anchor. The whh;tle 
is seen projecting from the reheater above the deck­
house. The other view shows the "hip in cross section. 
One of the gas engines is shown, the other is by its 
side and parallel with it. The retort of the engine is 
casfld within a hood shown to the left of the cylinder, 
and beneath it are the oil burners for starting it. To 
right and left, neal' the nnd!'r side of the deck, are spen 
thp compressed air tank�. Rising from the engine, the 
large exhaust pipe is shown entering the reheater to 
warm the air. On the right of the deckhouse is shown 
the cylinder and piston which operate the whistle 
valve. 

• •••• 
An Ingenious COrnl)arison. 

Dr. Arnott has compared the human body with the 
steam engine, and the resemblance is very striking. 
Below is a copy of the comparison. as given in hill 

"Treatise on Warmth and Ventilation": 
THE STEAM ENGINE IN 

ACTION TAKES : 

1. Fuei·- viz. ,  coal and 
wood, both being old or 
dry vegetable matter, 
and both combustible. 

2. Water. 

ll. Air. 
AND PRODUCES: 

4. Steady boiling heat of 
212' by quick combus 
tion. 

THE ANIMAL BODY IN 
LIFE TAKES: 

1.  Food - viz. ,  recent or 
fresh vegetable matter 
a.nd flesh, both being of 
kindred composition and 
combustible. 

2. Drink (essentially wa­
ter). 

3. Breath (common air). 
AND PRODUCES : 

4. Steady animal heat. of 
98' by slow combustion. 

5. Smoke fr::>m the chim- 5. Foul breath from the 
ney or air loaded with 
carbonic acid and vapor. 

6. Ashes, part of the fuel 
which dol'S not burn. 

7. Motive force of simple 
alternative push and 
pull in the piston, which, 
acting' through levers, 
joints, bands, etc., does 
work of endless variety. 

8. A deficiency of fuel, 
water or air first dh,turbs 
and thf'n stops the mo­
tion. 

9. Local hurt from vio­
lence in a machine is re­
paired by the maker. 

windpipe, or air loaded 
with carbonic acid and 
vapor. 

6. Animal refuse, part of 
the food which does not 
burn. 

7. Motive force of simple 
a I t el' n a t  e contraction 
and expansion in the 
muscleR, which, acting 
t h r o ugh the levers, 
joints, tendons, etc., of 
the limbs, does work of 
endless variety. 

8. A deficiency of food, 
drink or breath first dis­
turbs and then stops the 
motion and the life. 

9. Local hurt or disease in 
a living body is repaired 
or cured by the action of 
internal vital power. 

•.• t. 
Egg" In Therapeutics. 

A mustard plaster made with the white of an egg 
will not leave a blistt'r. 

A raw egg taken immediately will carry down a fish 
bone tha.t cannot be got up from the throat. 

The white skin that lines the shell of an egg is a use­
ful application for a boil. 

White of eg'1/: heaten with loaf sugar and lemon re­
lieves hoarseness-a teaspoonful taken once every 
hour. 

An ellg added to the morning cup of coffee makes a 
good tonic. 

A raw egg' with the yolk unbrokEn taken in a glass 
of wine is bent'ficial for convalescents.-Medical Re­
cord. 
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THE APPRENTICESHIP SYSTE M UNDER MODERN 

CONDITIONS. 

On another page will be found a timely letter from 
a correspondent of Providence, Rhode Island, relative 
to the decadence of the apprenticeship system, of 
which subject we �poke editorially in our issue of May 
23, and we are certainly" pleased to learn that the old 
system "--01', more strictly speaking', a judicious modi­
fication of it-" is still common in Providence," and 
that" apprentices are taken by almost every important 
machine shop and foundry" in that city. 

Limitations of space prevent our giving more than 
an outline of the .. terms of apprenticeship" of the 
Brown & Sharpe Company; but they appear to be 
just and reasonable, a conclusion which is warranted 
by the large number of boys (eighty-one) now serving 
ill the shops, and by the fact that l1Jany former ap-
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apprentice in the machinist's art and trade." If 
the apprentice violate the terms of the contract, 
one hundred dollars is forfeited; but if the appn'n­
tice complies with the provisions of the contract 
for the three years, the sum of one hundred dollar!' 
is returned by the firm to the surety in consider­
ation of the •. faithful service on the part of said 
apprentice." The" terms" conclude with the state­
ment that" thfl company reserves to itself the right in 
its sole discretion to terminate the agreement and dis· 
charge an apprentice from further service for any 
unfaithfulness, non-conformity with such rules and 
regulations, want of diligence, indifference to his busi­
ness, or improper conduct in or out of the shop." 
During their apprenticeship the boys are paid for the 
first year four cents an hour, for the second year seven 
cents, and for the third year ten cents an hour. 

While admitting that, as far as they go, the terms 
of apprenticeship outlined above are admirable, and 
that in the present case they have certainly given t'X­
cellent results, we think that, for general use in the 
various trades, it would be advisablfl to add a clause 
sr:ecially covering the interests of the apprentice, and 
giving the surety the power to annul the contract, if, 
upon investigation, he should be convinced that the 
apprentice was not receiving •. thorough instruction" 
according to the" prescribed routine." 

With such a clause inserted, we think that this 
modification of the old apprenticeship system would 
be in every way adapted to modern industrial and so­
cial conditions. It is frt'e from the old flavor of servi­
tude, which would be obnoxious to modern ideas and 
sentiment, and the payment of a weekly wage, increas· 
ing with each year of service. i'3 a step in the right 
direction. 
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apprenticeship in the shops giving him the speed, exe· 
cutio n and broader knowledge which qualify him to 
pass as a skilled workman. 

� (ituttftc )mtritau. 
Scientific Meetings to be Held at Buft"alo. 

BY H. C.  HOVEY. 
O wing to the asperities of war, the American Associa­

tion for the Ad vancement of Science was in a state of 
THE GEOLOGICAL SOCIETY OF AMERICA. suspended animation for five years; from which it was 

The annou ncement of the eighth s u mmer meeting of h appily revived in 1866, by the activity of the citizens 
the Geological Society of America h as j ust appeared, of Buffalo, who invited it to meet in that place in the 
and it  s howF radi cal change from the policy of t h e  year ment.ioned. In recognition of this kindly service 
societv her _ .viore. The USU;11 plan h as been to hold I the association h as met there with the return of each 
the se'ssions of its summer meeting during the two .or decade since that d ate, and will meet th ere t h i s  year 
three days immed iatel y preceding the ann ual conven- to hold i ts forty-fifth anniversary. Several affili ated 
tion of the American AssoC'iation for the Advancement scientific societies will also avail themselves of the hos­
of Science. T h e  effect of this h as been to draw a way pitality of Buffalo, preceding and following the ses­
from " Section E" of t h e  association many valuable sions of the parent society. The official ti m e  t h u s  
papers whi.ch would otherwise h ave been presented occupied will be frOl:n August 1 9  t o  September 2, in­
there, thus reducing the n u mber of papers to be de- clusive. 
livered in Section E, until last year and year before An im portan t change should be noted as to the time 
there were not enough to m ake more than h alf a pro- of assem bling. Heretofore the custom has been to 
gramme, w hile t h e  society's time was fully taken u p. meet in the middle of the week and h old over till the 
Not wishing to be a detriment to the parent associa- week ensuing. But it i.s now though t best for the 
tion, the Geological Society has decided this sum m er council to llleet on Saturday to perfect its arrange­
to throw the read ing of all its papers into Section E's m ents ; and for th e  first general session of t h e  Associa­
programme and to devote the week from August 17 to tion to be on Monday morning, August 24, in the high 
22 inclusi ve, preceoing the meeting of general asso- sch ool chapel. At that time t h e  retiring president, 
ciation at Buffalo, to a stud y of the geology of Ne w Prof. E. W. Morley, will introd uce the president-elect, 
York State, in four parties, u nder the guidance of able Prof. E. D. Cope, of P h iladelph i a. An invocation will 

d irectors. be offered by the Right Rev. A. C. Coxe, Bishop of 
The first party will be con d ucted by Prof. Charles S. Weste rn New York: the address of welC'ome will fol­

Prosser, of Union College, Schenectad y, and will de- low, by his Honor Mayor Edgar B. Jewett, to which 
vote its attention part icularly to t h e  stratigraphy and President Cope will reply. On the adjournm ent of the 
paleon tolo�y of a section across the strata of t h e  cen- general session t h e  n i n e  differen t sections will organ­
tral part of the State. The party will spend the fi rst ize in their respective halls ; and in t h e  afternoon their 
day (August 17) i n  the vici nity of Syracuse and then vice presidents  will deli ver the annual add resses on 
proceed to Roc h ester, wh ere a fou r  days study of the various topics s uitabl� to their departmen t s  of scien­
Genesee Valley will b e  begun, which will include the tific researc h. Monday evening President Morley will 
inspection of typical exposures of all the strata frOID d eli ver the publi c  address before the general session, 
the Medina sand s tone, at the base of the UlJper Sil u- followed by a reception given by tbe l adies of the city. 
rian era, in the ravine below t he Lower Fall at Roch es· The way will thus be cleared for fou r days of solid 
tel', to th e  Chemung beds at the top of  the Devon ian work ; and Tuesday, Wednesday', Th ursday and Fri­
era, near Portageville. Saturd ay will be spent in going day will be entirely d evoted to the reading of papers 
to Buffalo, stopping en route at several places of geo- in the sections. Saturday will be I'iven up to excur­
logical in terest. sions, with which the annual meeting of the A .  A .  A. 

T h e  8econd party will give its time to pleistocene S. will close. 
geology, under th e lead ership of Prof. H. L. Fai rchild, Another important modification is the new rule re­
of Rochester. and Mr. Frank Leverett, of the United quiring all abstracts of papers to be sent to the secre· 
States Geological Survey. T h e  first three days will taries of the sections previous to July 1, to enable the 
be spent in studying the ph enomena of the I'lacial publication of a preliminary p rogramme which will be 
lake Iroquois and other beaches, kames, etc., in and i ssued in advance of the meetings. 
neal' Rochester; the beach es of Lake Warren (also Concerninl' the affiliated societies it  is announced 
gla,.ial) and the enormous glacial hills near Victor, that the Geological Society of America will meet 
Miller's Corners and Avon, and the glacial remains of Satu rday evening, August 22, in the library b uildin g, 
the Genesee Valley, Kishawa Gorge and Nunda Val- for administrative bu siness and to prepare a list of the 
ley. Th e last th ree d ays of the week w ill be devoted papers to be presented and discussed i n  the section of 
to the raised beach phenomena of the glacial lakes geology and geography during the en suing week. 
Warren and Iroquois, n ear Alden, Akron, Medina and This society h as arranged for a number of fine excur· 
other places in the western part of the State. sions throughout the rock formations of Western New 

Persons interested in petrography will take the ex- York, to which all m e mbers and friends of the A. A .  A. 
c u rsions to be con ducted by Prof. J. F. Kem p, of S. are invited. The excursions will be under com pe· 
Colu mbia Uni versit y, New York C ity, and Prof. C. tent conductors, and a descripth'e circular can be had 
H. Smyth, of Ham ilton College, Cli nton. D uring the by applyi ng to the secretary, Prof. H.  L. Fairch ild, 
first three days of the week t h e  former will take the I Roch ester, New York. The study of Niagara Gorge 
party, beginning with a day in t h e  vicinity of Port and its related features will be left until the clolle of 
Henry, spending Tuesday in a tri p to Pl attsb urg, with I the association meeting, and will be cond ucted by Prof. 
stops at several points of interest on the way, and G. K. Gilbert, of the United States Geological S urvey, 
using Wednesday for getting across the north ern and will require two or th ree days. 
Adirondacks to Lake Pla cid, whence the party will go The American C h emical Society will m eet in the 
by rail to Gou verneur. The l ast three days of the high school building, August 21 and 22. Th e Society 
week will be spent in the district about this famous for the Promotion of Agricultural Science, the Associa­
mineral locality under the guidance of Prof. Smyth, tion of Economic Entomologists, the Botanical Society 
who will show the party t h e  relations of the granites of America, will all meet at the sam e date as above. 
and gneisses th ere to each other and to the crystalline The Society for the Promotion of Engineering Educa­
limestones, as well as other phenomena of interest. tion wil l  m eet in th e library building, August 20, 21, 

The fourth party will devote its time to economic and 22. And the American Mathematical Society will 
geology, with D r. F. J. H. Merrill, of Albany, as con- llleet in the lect ure h all of th e Society of Natural 
ductor. The party will fir"t examine the salt work" Sciences, on Augu"t 31 and September 1. 
n ear Syracuse, and the Solvay Process Company',; The grand excursion of the A. A .  A. S. will be to 
plant, and the next day go to Le Roy and to Leh igh Niagan.. Falls, on Saturday, August 29, and wili give 
to see the salt mine. A day will be devoted to the the members an opportunity to see what has been 
gypsu m m i nes at Garbutt, another to the extensive done by the investment of many million dollars in 
q uarries of Medina mndstone at Albion and Medina. opening the wonders of the great cataract and its 
and a thi rd to the m arble quarries at Lockport. environs for enjoym ent and sightseEing, as well as 
Saturday will be given up to visiting the hydraulic h arnessing its gigantic energy for u tilita!"ia n pur­
cement q u arries and works in Buffalo and the brick poses. 
and tile works at Angola. . The local secretary, Prof. Eben P. Dorr. of the 

The formal sum m er meeting of the society will then i Buffalo Society of Nat ural Sciences, w i l l  give any 
be h eld Saturday even ing. August 22, a,t which admin· 1 addi tional information desired, as to railroad rates, 
istrati ve business will be transacted and papers will be h otel accommodations, entertai nments  and excursions. 
read by title only. The excursions whic h h ave been E very pffort will be put forth to m ake this one of the 
descri bed are freely open, not only to fellows of the most d elightful meetings ever held by the scientists of 
Geological Society and all members of the American America. 
Association, bnt al�o to an y persons, men or women, .. .... 
who desire to take advantage of them . No fee is re­
quired. and the only expenses are those for transporta­
tion and subsistence. Persons desiring to join any one 
of these parties should notify the conductor of it at the 
earliest possible date. Furth er information regarding 
the exc ursions may be obtained by writing to any of 
the gentlemen named. 

DR. NATHANIEL L. BRITTON, Professor of Botany at 
Col u mbia College, has been appointed director of the 
new Botanical Garden which is to be established in 
Bronx Park, New York City. 

The Kelvin Jubilee. 

The Kelvin j ubilee began June 15 with a con versa­
zione in one of the buildings of Glasgo w Uni versi ty. 
About 2,500 persons were present. Telegraphic con­
I'rlltnlations were received from all over the world. 
On June 16 Lord Kelvin was presented with ad· 
dresses from various universities of the world by rep­
resentati?es from these institutiom of learning. In 
the evenin g the municipal banquet was h eld. The 
u niversity conferred hOlJorary d egree� on M M. Mas­
cart and Lippman and on Profs . Newcomb and Cleve­
land Abbe. 

3 
The Seco nd Volume of the Year 1896. 

We draw t h e  attention of our readers to the fact 
that t h e  present issue opens the second volume of the 
year 1896, and would suggest to those who are readers 
only that this would be a fitting time to place their 
names upon our list of subscribers. One of the earliest 
numbers of the volume (July 25) will be a spEcial semi­
centen nial issue, commemorating the foundation of the 
h ouse, which we are sparing neither time nor expense 
to m ake one of the best th ing!' of its kind pdblislied in 
recent years. It will consist of a review of the progress 
of the United States during the pas t fifty years 'In the 
leading arts and sciences, with copious i l lustrations 
showing the various stages of development. It will 
also contain the prize essay on the progrf'ss of inven­
tion during th e past fifty yean' and an illustrated his­
tory of the SCIENTIFIC AMERICAN. 

We think that such a com pend i um , showing the 
world's progress then an d now, will prove a val uable 
mile ston e for future reference; and those who place 
their  names upon our list at t h e  present time will be 
entitled to this n um bel' and will be enabled to include 
it within th e early pages of their first vol ume. '.rhe 
special front page sheet for bir:ding will be furnished 
with the current iss\ll� upon npplication to the editor. 

. - .. . 

Sir Josel.h Prestwich.  

Sir Joseph Prestwich, one of the four.ders o f  the 
mod ern science of geology, is dead. He was born 
near London, on March 12, 1812, and was educated in 
Pari, and at Univer�it y  College, London. He was 
p resident of th e Geological Society in 1870-72 and 
vice president of the Royal Society in 1870-71. In 
1874 the Institution of C i vi l  Engineers gave h im a 
medal for his paper on the construction of a tunnel 
bet.ween Englan d and France. He was appointed 
professor of gAology at Oxford in 1874, and two years 
lat.er p ublish ed an exhaust i ve treatise on the water 
su pply of that city . In 1885 h e  was elected a corre· 
spondi ng member of th e French Academy of Sciences. 
The first volume of his work ou geology was published 
in the following year. He received many honors from 
various scientific societies in Europe and the degree of 
D. C.L. from Oxford, an d he was elected president of 
tbe International Geological Congress which was h eld 
in Paris in 1888. One of h i s  later treatises was written 
to prove the probability of western Europe having 
been submerged at the close of t.he q uaternary period, 
which might have given rise to the tradition of  the 
flood. 

. ,  ... 

Substances Sensitive to Radiant Heat. 

Dr. Liesegang gives a list of some of the most import· 
ant cases of sensiti veness to weak radiations of h eat. 
Paper saturated with cupri c bromide or  a mixt ure of 
sulphate of copper and potassinm bromide has a fa.int 
greenish tint, w hich becomes olive brown under radi­
ant heat, and if  a w ooden fretwork is  used as a screen 
a bro w n  image can be obtained in a minute by expos· 
ing to the rad iations from a gas stove, and on tt-eat­
ment with silver nitrate this image becomes black by 
reason of the red uction of the silver. Bich romated 
paper is affected by radiant h eat as by light, and pa· 
per im pregnated simply with sulphate of copper yields 
a feeble image, which becomes nearly black when 
treated with silver nitrate. A mixture of sulphate of 
copper and oxalic acid gives a paper which becomes 
brown on exposure, and chlorate of copper is  very sen· 
sitive to faint blue, becoming deep green. Similarly 
used, bromide of tin behaves as if exposed to light; 
the unexposed parts becoming very black when treat­
ed with silver nitrate. Nitrate of silver is sligh tly 
browned, and the tint is deepened by acid hydroqui­
none or gallic acid.  Nitrate of lead gi ves a yello w 
image, which is reddened on treatment with sil ver 
nitrate. 

African Gl'ass Fires. 

In a recent num ber of Science Progress Mr. Scott­
Elliott tells how African grass fires change the aspect 
of the vegetati on of the region. Th ese annual fires 
prevent the accumulation of leaf mould that would im· 
prove the soil. One c urious effect of the annual fires 
is to cause many herbaceous plants to send up bare 
stems, except for the flowers, often several feet in 
h eight, immediately after the first shower of the 
rainy SEason, the stems only begi nning to hear leaves 
after the rains h ave well set in. The flowering time of 
many trees, shrubs and h erbs is entIrely changed. 
Another curious fact is the m anner in which certain 
t.rees manage to protect themselves agai nst the fires. 
The most remarkable of these are tree Euph orbias, 
which come out of the fires with apparently no inj ury, 
except, perchance, a few slightly charred branch"s. 

Mr. Seott- Elliott procu red the barks of several kmds 
that w ithstand the fiery ordeal, and an exami nation of 
th em by Professor Farmer shows that they all have a, 
certain amount of gummy degeneration of the bark 
cells, togeth er with no inconsiderable amonnt of scle· 
rotic cells. Professor Farmer concludes that" it seems 
not impossible that these two facts may be connected 
with the resistance of the plants to the fire." 
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AN IC.E VELOCIPEDE. 

The accompan ying i llu�tration shows the genera l 

features of an ice ve locipede, constructed on the pri n ­
ciple of a bicycle , a n d  adapted t o  b e  propelled on ice o r  
snow. I t  h as been patented by M r'. James Ed ward Lea· 
han , of 92 H igh Street, Boston, Mass. The steering 
post is extended d o w n  adjacent to the ground, and ter­
m inates in a skate, and it is  provided with a brake, 

w hich is bifurcated at its lower end, and is slidably 
adj usted on said steering post. By means of a 
brake lever mou nted on t h e  handle bar, the forked 
end can be pressed agai n st the ice, on each side of 
the skate. 'I'he rim of the dri vi ng wheel is pro­
vided wit h  a flat ti re, fastened to the rim b y  

m eans of  bolts, which h a ve poin ted heads pro · 
ject ing on the peri ph ery of the tire, which bite 
the snow or ice w h e n  the w heel is in opera­
tion. 

The top bar of  the frame is extended to th e 

rea r, where it is provided with a down wa rd l y  pro­
jecting hol low bar, in w h ich a supporting bar is 
arranged to slide verti cally. To the lower end of 
the supporting bar is fixed a rear skate, and the 
upper end of the bar is tooth ed to mesh with a 
circular rack , whi ch IS ke yed on the end of a 
horizontal sh aft carried below the top bar of the 
frame. At the forward end of this shaft is keyed 
a gear wheel m eshing with a segmen t rack, which 
is  operated by a hand l e ver conveniently pivoted 
in front of the saddle and u pon the top bar. 

By operat i ng th is le ver it will be seen that the 
rear supporting bar may be raised or lowered as 
desi t·ed.  In its n ormal position the rear skate 
will be adj usted so th at the driving wheel w ill 
touch the ice sufficiently for the spiked parts of 
the wh eel to take hold of i t ; and w h en it is 
desi red to " coast, " t h e  rear skate will be forced 
down and the dri v i n g  w h eel lifted clear of the ice 
or snow . 

THE VICTORIA BRIDGE DISASTER. 

We present an en gravi n g made from a photograph 
of the Poi nt Ellice bridge disaster at Victoria, British 
Col u m L ia. On th e afternoon of May 26 a defective 
span in t h e  Govern m e nt St reet bridge across Victoria 
Arm gave way, preci pitating a loaded street car and 
several carriages i nto the bay, a hundred feet belo w. 
T h e  bridge was cro wded with veh icles containing peo­
ple who w ere going to Macauley's Point, w here the 
Queen's birthday celebration sports w ere i n  progress. 
The car had u pward of 100 persons on board. When 
the middle span of the bridge was reached it collapsed, 
throwing t h e  carriages, the car a n d  some foot passen­
gers into the water beneath.  The car was com pletely 
su bmerged, many of th ose i n  the i nside being drowned. 
Others were inj u red by fall ing timbers. Nearly 200 per·· 
sons went d o w n  w ith the span. O wing to the hol iday, 
nearly all  t h e  craft were a way on exc ursions, so tha.t 
boats were h ard to procure. Steam and naphtha 
launches were h u rried to the scene, and the boats of 

the warships were acti ve in the work. Scores of peopl e 
we re fou nd floating in the d ebris, and many \\'ere 
drowned before a rescue could be effected. T h e  sad 
affai r cast a deep gloom over the city and the naval 
revie w and sh am battle were at once canceled.  Thou­

sand s  of people crowded around the approaches of t.he 

brid ge, eagerly  scanning each of the sixty-three bodies, 
on the lookout for frien ds. 

A large n u m ber of people were inj ured. The bridge 
was originally built for wagon traffic, and was evi dently 
not strong enough for the electric car service. The 
s pan which broke was 150 feet in l engt h .  The water 
at th is poi nt of the branch of Puget Sound is 20 feet 
deep. The car was finally h au led to t h e  shore, and it 
was fo u n d  that it h ad t u rn ed clear o ver in its fall. 
This iE, w itho ut,douht, the worst.accident in the history 

LEAHAN'S ICE VELOCIPEDE. 

of street railroads. The vie w shown in our engraving 
is from a photograph taken b y  S. J. Thom pson , New 
Brunswick, B .  C. 

• • • • • 
Vitality of P la nts in Severe Cold. 

. .  I n  the polar regions and at great h eights," says 
Der S tei n del' Weisen, " some plan ts can endure a very 
low temperatu re ; at a continuous tem perature of _50° 
C. [_58° F. ] are found a large n u m ber of cryptogams, 
fungi, mosses, l i c h e ns, and even some conifers, such as 
pines and j uni pers. Th ese plants lead at best a sort of 
latent li fe , as they neither respire nor assimHate. Now 
Jumeile, w h o  h as undertaken i nvestigations on th e 
subject, has fou nd t h at t h is suspension of vital f u n c­
tions proceeds not directl y  from the influence of the 
cold, but frow the drying of the plan t�, and h e  h as 
tried the effect of (lold on cryptogam s and conifers that 
were not dried. He subjected with this i ntent lich ens 
soaked in w ater and freshly Cl1t branches of pi ne to 

tem peratures of _ _  300 to _400 C.  [_220 to -400 F. ] and 
in vesti gated the emission of gas both i n  l ight and i n  
darkness. In earlier researches i t  h ad already been 
s h o wn that plan ts below zero [32° F.] ceased t o  respire. 

THE VICTORlA BRIDGE DISASTER. 

and Jum elle could not find the least evidence of car­
bonic acid in the atmosph ere under _1 0°. He now 
confined h imself to researches on assi m ilation. The 
result was that in the case of the plants that were abl e 
to with stan d when moist th e most intense cold, the de­
composition of carbonic acid went on long after res­
piration had ceased. It was in particular established 
th at the pines, the j u nipers, and one species of 

lichen assi m ilate carbon from the at mosphere in the 
light, when the temperat ure had sunk to _35° [_31° 
F. ] and even to -400 [-40° F.), "-Li t3rary Digest. 

• • • • • 
Ves!<el Damaged by a Whale. 

A strange incident lately occurred in Austral ian 
waters. The br igan tine Handa Is ler arrived at Syd­
ney Harbor fro m Ne w Zealand , present' . the appear­

ance of having been struck by a heavy 8ea, as she 
was much damaged amidships. The vessel had 
m ade a fair voyage from Mercury Bay, New Zea­
land , with a cargo of timber, np to w i thin ten 
days of Sydney . T w o  l arge w h ales were sighted, 
each bein g about 60 feet i n  length.  At first they 
appeared t o  b e  h eading across the ship's bows, 
but th ey suddenly slewed round and carne broad ­
side on to the ship at a tremendous speed. The 
first w h ale struck t h e  ship am idsh i ps and, al­
t h ough the vessel is 260 t ons register and was 
laden with nearl y a m il lion feet of t i m ber, th e  
concussion w a s  s o  great that t h e  vessel shook 
from stem to stern. The second wh ale, fortu­
nately, d id not ram t h e  sh i p, but dived just  be­
fore reaching the Handa Isler, and passed under 
t.he keel. The brigan tine was badly dam aged 
by the co l l ision, and t h e  whale  m ust h ave been 
terribly inj ured, as the sea around was speed i l y  
d yed with i t s  blood, a n d  t h e  a nimal did not rise 
after striking the vessel. The well of the ship  
was at  once sounded, and it  was d iscovered that 
the water was maki ng at the rate of a foot an 
h o u r, wh i ch , in a vessel so deeply lad en, was a 
very serious matter, Syd ney being ' 220 m iles dis­
tant. Exam i n ation sho wed t h at th ere was a large 
den t in the side w h ere the whale's h ead had 
butted in the plank ing and framework. As the 
water gained on the pum ps, the d eck cargo was 

j ettisoned ,  but continuous pumping enabled t h e  crew 
to finally get t h e  vessel clear. On t h e  next day, t h e  
weather being very favorable, a pad composed o f  green 

h ides, in w h ich pil lo ws had been se wn, w as fastened 
over the dent in the tim bers. The inrush of water was 
then checked,  says the Leis ure Hour, and the vessel 
was also en abled to w eather the severe gales w h i c h  

follo wed , and to reach Sydney Harbor i n  safety. 
• t • • • 

O l'ie-i n of the Loving Cup. 

T h e  origi n of t h e  loving cup is given in this tradition : 
As King H eu ry V, of Engl and , was riding through 

the forest one day h e  chanced to come upon a wayside 
inn, a nd, bei ng t h irsty, called for a d rink. A serving 
maid appeared at the door with a cup of wi n e  which 
she handed a w k w ardl y to the royal visitor by t h e  

single handle, and the king was forced to tak e it  in 
bot h  his h ands, t h ereby soiling h i s  gloves. W h en h e  
return ed h o m e  h e  determined t h at s u e h  a m ishap 
should not occur agai n ; so he ord ered a s ui table mug 
to be made with two handles , w h ich h e  sen t to the inn 
with instruction� t h at it  was to be fi l led for h im when 
he next called.  Happening soon after to be in the 

n eighborh ood, he stopped at the inn and called for a 
dri n k. W h at. was h i s  ch agl'i n wben the same maid 
appeared graspi ng in her bands the two handles of the 
mug, and a second time be was compelled to recei ve i t  
in this awkward fashion_ The next year h e  ord ered 
another mug to be made for him with three handles, 
which proved a successful sol u t i on of the problem. 
Thus is said to have originated th e loving cup. 
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AN IRON WATER TOWER. 

We present an il l ustration of an iron water tower 

wh i ch has recently been erected at Fort Dodge, Io wa, 

by the Chicago Bridge and Iron C o m pany, of Wash­
i ngton Heights, Ch icago, Ill.  It is a good exam ple of 
i ron water towers which are i n  pleasing cont rast with 
the ord i nary ugly wood en tank. W i t h  a water t o wer 
like t h e  present, the tan k itself can be placed at such 
au elevation that the w ater i s  su p pl ied at su fficien t 
pressure for a reasonable fire d u ty. T h e  tower is 1 16%, 

feet high from the fo un dation s to the top of the tank. 
It is  surm ounted by a mast w h ose curved u pper e n d  
su pports an el ect ric light a t  a distance of  147 feet from 
the ground. The diameter of the tank is  25 feet, a nd 
it is provid ed. with a h e m b p h erical bottom, su pported 
at four poi nts  by t h e  h orizo n tal girder at the tangent 
poin t  of the h emi.'phere. 

The cy linder is 20 feet in h eigh t, so that the vertical 
height of t h e  tank is 32� feet, til e capacity of the tan k is 
104, 000 gallons. The tank is s u p ported by foul' colnlll n� , 
each COlli posed of t wo 15 inch chan n els, w i t h h orizon tal 
struts of 7 inch channels .  The brace rods are respect 
ively 1, lYs and 174 ine hes in diameter. The tower is 

J c itu t if i c  �mtricau. 5 
Palreozoic an d 1 , 500 Mesozoic and Cenozoic species. 
Every type or figured specimen is made conspi cuous 
by attac h ing to it a small , green, d iamond shaped 
ticket, or a white ticket beari n g the word type. Should 
any specimen be rseparated from its label, th i s  t icket 
wi l l  dra w attention to the fact t h at t h e  speci men is a 
ty pe and must be cared for. 

• I e • 
Some Facts Abo u t  Bollers. 

throwing it  into the position shown by dotted l ines 
and allowing the pin to drop into locki n g  engagement 
w ith the link, The pin is operated by a pair of verti­
cal levers, fulcr umed at the end of the car, one on 

each side . When it is  des ired to release the coupling, 
the pin is raised by said levers and th e  link drawn 
out, which latter operati on will cause the ou ter arm 
of interior lever to be t h rown beneath the pin h ole .  

whereby the pin w i ll be held i n  th e proper position 
An exchange says : W h at a tremen dous force i s  

struggling t o  tear a boi ler t o  atoms I Take, for ex­

am pl e, a h orizon tal tubular boiler of ordinary pro­
portions, 60 inch es in d iameter by 16 feet long, con­
tain in g 83 inch t ubes. S u c h  a boiler h a s  a surface 
area of 40, 71 6 square inch es. Suppose this boi ler 
is operated with a worki ng pres8 ure of 100 poun ds 
per square inch,  which is not at a l l  uncommon. The 
boiler does, th erefore, sustain a total press u re of 
4. 071, 600 pounds, or"more t h an 2,035 tons . Do we real­

ize what this means ? The boiler h as resting npon it 
the eq u i valent of a col u m n  of granite 10 feet square, 
aud 254'5  feet high, only 50 feet less th an th e heigh t of 
the Statue of Li berty. Put it an othe r  way. T h e  

boiler is holdi ng u p  t h e  eq ui valen t weigh t  
of 22, 620 person s, a l l  robust at h letes, foot­
balI  players, each wei ghing 180 pou nd s. Let 
us look at the matter from a slightly differ­
ent stand point. The best authori ties a gree 
that the ordinary draught horse, working 
eight h ours a day, exerts an average force 
during that ti me of 120 pou n ds. No w, t h is 
force acting to disrupt the boiler longit u­
dinal l y  is 226, 200 pounds, so that to produce 
an eq uivalent stress, it would be necessary 
to hitch u p  to each end of t h e  boiler a team 
of 1, 885 h orses. W h o  would dri ve i;\uch a 
tandem ? Has the Jeh u  yet been fou nd ? 

But wh en we investigate the energy stored 
up in such a boiler, the facts are still more 
astounding. Not long since, a boiler having 
dimensions su bstantiall y  those of the boiler 
alread y referred to, exploded with d isastrous 
resul ts, and as it h ad been in use b u t  a few 
years, and was in excellent condition, there 
was good reason to believe that the bursting 
pressure did n ot fall  short of 500 pounds. 
Assuming this  to be the case, and th at the 
water level stood at the ordinary heigh t, we 
find that the water h ad latent in it in the 
form of heat the enormous q uantity of 299, -
834,371 foot pounds of energy, while the 
availabl e  energy in the steam is 16, 821, 499 
foot pounds, in comparison with a n egligible 
quantity. W hen the boiler let go, the h eat 
was transformed into mech anical energy, 
which was expended in wrecking the plant. 
The immensity of these figures is beyond our 
li mited com prehension, and the only way 
by w hich we can get some idea of their 
meaning is i n making comparison s. H o w  
many poulJds  o f  gun powder i n  exploding 
would liberate the �ame energy ? The com­
bustion of one pound of average gunpowder 
gen erates 250, 000 foot pounds of energy. T i l e  
energy set' frpe, t herefore, b y  the exploding 
boiler is only  ri valed by the explosion of 
1, 290 pou n d s  of po wder. 

1 

HERRICK'S AUTOMATIC CAR COUPLING. 

ready for another couplin g. When it is desired to 
leave the pin in t h e  raised position, the car not being 
withd rawn, it is done by pu�hing slightly inward the 
sl iding plate, which is o perated through the side of 
the coupling h ead. 

• t . . ..  
INDICATING DEVICE FOR BOTTLES. 

T h e  device shown in the accom pan ying ill ustration, 
w h ose object is to indicate wit h  absolute certainty if 
anyth ing h a s  been added to the primary contents of a 
bottle or vessel,  or if the same has been filled a second 
time, h as been paten ted by Dr. Joh an nes Meyer, of 
110 Pen nsylvania Avenue , Brooklyn , N. Y. The bottle 
is provided with a floater an d a guiding scale, prefer­
ably of glal's, of the form shown in Figs. 1 and 2. The 
floater consists of two links, the lower of which is 
provided with t w o  ai rtigh t bul bs, and the gu idi ng 
scale is a lattice construction, cons isting of a top ring 
to which is att ach ed a long downwardly exten ding U­
shaped strip, the base of which rests in a pit, at the 
bottom of t h e  bottle ,  the upper ring bein g held snugly 
beneath a circular i n wardl y  proj ecting rim , formed i n  
the neck o f  t h e  bottle. T h e guiding scale, which may 
be m ade of any material, is  provided with a series 

AN IRON WATER T O WER. 

The boiler weighed 9, 000 pou nds. If all 
this e nergy co u l d h ave been uti l ized in pro­
jecting t he boiler vertically, the resi stance 
of th e  air being disregarded, i t  would have 

been d riven to a h eigh t of 6} m i l es, with 
an i n i tial velocity of 4, 760 feet per second, or 
54 miles a min ute. Our far heralded ex press 
trains, of w h i c h  we boa�t so much , would 
be left out of sight. Imagine t h is energy 
expended in im pa rting momentum to a I cannon ball weighi n g  one ton and hurled 
vertically. It would rise 30 miles .  Contrast 

the pressu re at w h ich boi lers are usually worked 
w ith t h ose exerted by great winds.  A hurricane 
blowing at the rate of  leO miles an h OUl' exerts a 
pressure of 49 '2 pounds per square foot. w h i le with 
steam boilers a working pressure of 100 pounds per 
square inch, or 14. 400 pounds per foot, is considered 
quite ordin ary. 'W h y, th en , should we wonder at the 
awful  devastati on wrought by a steam boiler ex­
plosion I 

40 feet sq uare at the fou n d H tion.  T h e  cornice is o f  
galvan ized iron, an d t h e  roof is  a cone of f'h eet metal . 
One obj ection which h as been made to metal tanks is  
their l iabi l i ty to freezing, b l l t  i t  would seem that t h is 
obj ection was fully counterbalanced by the liab il it.y of 
the wooden tank to leak unless it is kept suppl i ed with 
water.  'fanks of t h is killd are considered by th e mak­
ers to be v ery val uable for fire d uty, as th e  same pres­
sure can be obtained as with a stand pi pe, with a 
smaller cost of Ill aintenance. From an resthetic point 
of view the iron tower h as certainly marked advan­
tages over the ordinary wooden affair. 

• ' e ·  • 
Th e Fossils of the National IUn.enm. 

A catalogu e of the t ypes and figured specimens of 
fossil animals in the United St ates National M useulll 
h as been recently completed , says Sci ence, and com­
prises type material representing 3, 644 species, dis­
tributed as follows : In vertebrates, Palreozoic, 1 ,155 ; 
Mesozoic, 1 , 024 ; Cenozoic, 1,312 ; Vertebrates, 163. 
The fossil plan ts are not yet ful l y  catalogued, but it 
is  known that they represent m ore than 2,000 species, 
over 500 of them being contain ed i n  the " Lacoe Col­
lection " alone. There are in round n umbers 500 

• • • 
AUTOMATIC CAR COUPLING. 

The automatic car coupling here with ill ustrated h as 
been patented by Mr. W illiam Herrick. of Mars hall, 
Min n., and for furth er information address Mr. Joseph 
Kent, at the same place. 

The h ollow coupl ing head h as a recess formed in its 
u pper side, in which is pivoted a horizontally swing­
ing cam whose outer end can swing beneath , and from 
under, the l o wer end of the coupl ing pi n h ole. T h e  
conpling link is flat and h al' on one s i d e  of each e n d  
an upwardly extending lug or pin, so placed tbat 
when the link enters the cou pling head the l ug will 
enter a groove in the under side of the top wall of the 
head , and bear against the inner arm of the lever, 

MEYER'S INDICATING DE VICE FOR BOTTLES. 

of d own wardly inclined step bars of variable l en gth, 
so arranged that a zigzag passageway is  left bet ween 
them from the top to the bottom of the scale. 
When the bottle is fill ed, th9 floater is placed in 
the scale and lies on the �urface of the liquid. As 
the contents are w i thdra w n  the floater will fall th rough 
the scale, and while  it will pass easily downward , it 
will became en tangled in the many bars of the scale 
should an attelll pt be made to w i thdra w it, either by 
pouring in ad d ition al liquid, or by shaki n g  the bottle, 
or by introducing an instrurnen t. It w i ll thus be im­
possible to relllove any of the origin al contents of the 
bottle with out detection. T0 prevent the floater from 
rising to the bottom of the bottle, should it be in verted 
during shipment, a glass rod is attached to the bottom 
of th e cork, wh ich prevents the floater from entering 
the scale until the cork is removed. When the bottle 
is emptied the floater lies doubled up in the pit at the 
bottom of the bottle. 
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Science Notes. 

Nature tells of a tale o f a  pair of rooks, evidently young 
birds, that strove in vai n to build a nest. The wind 
each time hlew the foundations down while the rooks, 
w h i c h  fly far for nest materi als instead of taking those 
close at hand, were away. At last, despairing of building 
a h ome by legi timate means, they fell upon a completed 
nest  of another pair while the o wners were absent, tore 
it to pieces and built a nest foundation that would 
stand in the wind. Then they made a superstructure 
in the cl umsy and inex perienced way that young birds 
always do. 

A recent paper in the Comptes Ren d us described a 
self-registeri n g  thermometer balance, containing either 
gas or satu rated vapor, b y  MM. H. Parenty and R. 
Bricard . The two arms of a balance carry respecti vely 
a barometer and an air thermometer, both dipping 
into the same mercury trough. At consta n t  tem pera­
ture, and with varying atmospheric pressures, the 
a lterations in t h e  weights of the two arms caused by 
the movements of the mercury are ide! l tical, and t h e  
balance remains in equilibri u m ; but an alteration of 
tem perature causes a motion of the beam, w h ich can 
easil y be made self-registering. For a small ran ge of 
temperature the sensith-eness of the apparatus is con-
15id erabl y  i ncreased by s ubsti t uting a volatil3 l iquid 
for the gas. T h e  device also readily acts as a tempera­
ture regulator. 

AmO)lg the curren t inventions recorded in the scien­
tific papers is  that of an instrument by an E n glish in­
ven tor for accurately measuring the quantity of light 
given out by a star, stars being desi �nated as of the 
tirst down to the twentieth magnitu de, accord ing to 
the intensity of the light from them. By this new 
d evice the rough desi gnation of magnitude is represent­
ed by n u mber8, which give the exact ratio of one star 
to another in li ght-gi v ing power ; the star Arcturus, 
for exampl e, being estimated by this means to give 
seventy-five and t h ree-qu arters times the light of 
Regulus. The amount of light which reaches the 
earth from the stars varies according to t h e  state of the 
atmosphere, and it is claimed that this  instrument 
will be of valuable service not only in  astronomy, but 
in meteorology also. 

It is a curious coincidence that while the h undredth 
anni versary of Ed ward Jenn er's fi rst successful vaccin­
ation in the little Glou cestershire village where he 
practiced is  being celebrated through out E u rope, the 
town of Gloucester is suffering from an epidemic of 
small pox, which has alread y cost h u n d reds of lives 
and which is due to the town authorities being oppos­
ed to vaccination. T h e  dean and faculty of t h e  Medical 
School of University College, B ristol, having consent­
ed to recei ve and permanently locate the valuable col­
lection of m ementos of Ed ward Jenner, known as the 
" Jenner Rdics," it is desi red to raise by public s ub­
scription the sum of £1. 500 in order to defray t h e  cost 
of purchase from M r .  Frederick Mockler, of Wotton­
u n d er-Edge. Each su bscri ber of one guinea and up­
ward will receive, when the list is complete, a silver 
n,edal, and to subscri bers of uot less than half a g uinea 
a bronze medal will be presented, com memorative of 
the Jenner Centenary, May 14, 1896. 

At a meeting of the Acade my of Natural Sciences of 
Philadelph ia, Prof. Oscar Carter recently gave an 
account of an interesting d iscovery made about a mile 
from Three '.rans, Montgomery County, Pennsylvania . 
In a �andstone quarry at that place an iron tree was 
found embedded i n  the rock 10 feet below the surface. 
The t ree is abo u t  18 feet long and 8 inches in diameter. 
It has been completely t u rned to i ron, or rather to the 
iron ore kno w n  as brown hematite. P rof. Carter ac­
counts for the phenomenon by the fact t h at the shales 
a n d  the Eandstones in that neighborhood are covered 
with red oxide of iron, and someti mes with brown 
h ematite. It  is presu med that the iron ore was re­
d uced by organ ic matter, and that it was made solu­
ble in water containing carbonic acid gas. As the 
water holding the i ron in solution came in con tact 
with the tree, th e i ron was preci pi tated on the tree, a n d  
th ere w a s  a n  interch ange o f  vegetable and mineral 
matter, so that the rocks were relieved of t h eir coloring 
mat ter and the tree took it u p. 

(JULY 4, I8¢. 
AN IMPROVED SIGNAL LANTERN. 

The signal lantern shown in the accompanying illus­
tration has been patented by Mr. John T. Casey, of 
250 Lafayette Street, Germantown,  Philadelphia, Pa. 
The object of the invention is to provide a lantern 
which shall contain both a red and a white shade, so 
arranged that either a wh ite or a red light may be 
shown as desired, and the change made with greater 
speed and certainty than is possible with existing 
lam ps. 

ing in a uniform manner throughout its mass. If t wo 
squares be placed side by side, forming a rectangle, 
on each half of the sides, the contracting forces are as 
before, but on the ends, there being no rigid division 
between the two squares, both parts exert a unit of con­
tractin g  force. The result is that the con tracting force 
of the ends is equal to that of the sidES, or, on a unit 
of length, the con tracting forces are double as great on 
the ends as on the sides. 

The lam p consists essentially of a lower body por­
tion, which contains the oil reser voir, the base of the 
body being flared and perforated for th e  s u pply of air. 
'.r h e  oil cup is provided with the IIsual burner, and it 
carries a ring or cabing in which is tixed the base of a 
white shade of the usual pattern 

Around the oil cup is arranged a cylindrical red 
shade, which is made vertically adjustable about the 
same. This  shade is held in a m etal frame consisting 
of a top and bottom ring con nect ed by vertical strips. 
The top ring of the frame i s  provided with smal l pro­
jecting lugs or guide ;;trips which travel in verti­
cal sl i d e ways which r u n  from t h e  dome of the 
lan tern down to the outside ann ular ri ng w h i ch em­
braces t h e  top of the lower bod y of t h e  lantern. The 
red sh ade frame is provided with a vertical rack for 
raising and lo wering the same, said rack being opera­
ted by means of a pinion and wheel attached to the 
lower body of the lantern. The top edge o f  the body 
of the lantern is snugly embraced by a stout ring, u pon 
which are securely fastened a set of out wardly bowed 
ribs which serve to protect the shades and to carry the 
top dom e. Extending from the dome to the lower ring 
are vertical slide ways which receive the lugs on the 
red shade frame and serve to guide the same in its ver­
tical movement. The lower ring with the attach ed 
ribs, slideways and dome is hing-ed horizontally to the 
top edge of the lo wer body of the lantern and i s  
provided w i t h  a suitable latch, so t h a t  t h e  upper half 
of said lantern may be s w u n g  open for lighting, clean­
ing, etc. In o peration, if the brakeman desires to 

CASEY'S IMPROVED SIGNAL LANTERN, 

show a white light, by means of the rack and plIl lOn 
he lowers the red shade e ntirely within the lower bod y 
of the lantern ; if he wishes to show a red l ight, h e  
raises said shade u n t i l  it com pletel y incloses . th e white 
shade,  and fi l l s  th e sp!Lce between the body and dome 
of the lantern, as s h o wn in the above cuts. 

I n  constructing this lantern the inventor has sough t 
to provid e : First, a lantern to do the work of two 
ordinary lanterns ; second, to provide a lantern exactly 
the same in size and sh ape as the present standard 
rail way lantern ; third, to provide a lantern which can 
be lighted in the severest storm ; fourth,  to provide a 
lantern with a burner which will allow the t u rning u p  
o r  lowering o f  t h e  l ight from the outside without r€>­
moving the shades or any part of the lantern. 

.. . . . .. 
'rhe Shri n l{ age oC Iroll .  

The action o f  fl uid cast iron i n  t h e  mould i s  some­
what curious. W h en poured into a mould in a state 
of fl uidity, cast iron, and especially w h at is kno w n  
technically as " very gray ," expands a t  the moment o f  
solidification, thus giving a sharp impression i n  the 
mould. The expansion, slight b u t  very not iceable, ex­
tends until in the process of cooling t h e  iron attains 
the stage of red h eat. Contraction then takes pl ace, 
with the result that the cooled iron is notiCeably 
smaller than the mould. In making patterns for i ron 
castings, therefore, pattern makers commonly allow 
about one- eighth of an inch per foot for s h rinkage. 
The shrinkage in castings, however, is by no m eans a 
constan t q uality, but varies materially with the propor­
tion existent in the pattern and the character of the 
metal used-as m uch as one-tenth of an inch per foot 
being allowed when casti ng beams and only one th irty­
second of an inch with large cyli nders. 

In casting, therefore, thin strips, the shrinkage of 
the length is very great, while in the thickness it is 
scarcely appreciable. A square plate shrinks little in 
thickness, b u t  eq ually in width and breadth ; a flat 
disk s h rinks little in thickness, but eqnally in all 
diam eters. A thin rin g  shrinks more in diameter than 
a thick one, and so on . When it is known that iron 
with different shrinkage from that generally em ployed 
is to be used in a foundry, the patterns are altered to 
meet the changed conditions. Silicon, unless in  ex­
cessive quantities, gives a gray, soft iron which h a s  
the minim u m  shri nkage. In m a n y  cases a j ud icious 
mixtnre of i ron will give the desired result with out ex­
tra expense in pattern making. Ch arcoal iron has 
usually a higher melting point than that of less pure 
iron made with coke. It sets more q uickly in the 
mould and contracts more, so t h at an extra allowance 
for shrin kage must be made in all pattern s  e m ployed. 
It will be seen from the above t h at pattern makers re_ 
q uire special technical skill  as well as knowledge of 
t h e  iron to be used in casting for th eir patterns. Th ere 
are few em ployments which requ ire greater special­
ized knowledge of rather a wide range than that of 
pattern making.-In ven tion. 

• 1 . ,  • 
'rile Life oC the Steel Rail. 

Mr. J. F. Wallace, writing in the Engin eeri ng 
Magazine, states that w hile it is true th at there has 
been a steady and uniform decrease in the price of 
steel d uring the last quarter of a centu ry, the average 
standard weight of rail for main lines has at the same 
time increased from 60 lb. to 99 lb. per yard, and t h e  
q uality has materially depreciated. As a n  exam ple of 
the deterioration that has taken pla ce in quali ty, he 
states that during the past year he has relieved from 
a main track on tangents rails that weighed 75 l b. to 
the yarn which had been in the track only five years ; 
whereas, in the same distri ct, and under precisely the 
same traffic conditions, th ere still remain in the t rack 
60 lb. rail!' that have b een in service for over fifteen 
years, which it was not considered necessary to rene w  
t h i s  season. W h ile t h i s  m a y  be a n  exceptional case, 
he considers the steel rail wh ich was furnished by the 
manufacturers fifteen to twenty years ago about 50 
per cent. better than the rail now manufactured. This  
is not intended to apply to special h igh class rails, 
which may be furnished by a few rolling mills under 
superior specifications. but to the ordin ary rail sup­
plied to and purchased by the majority of railroads. 

. . . , . 
Nut Culture. 

A correspondent of one of the d aily papers, says the 
En gli sh Mechanic, calls attention to the condition 
of the tomb of t h e  famous and illustrious Ed mund 
Hal ley (1 656-1742), known all  t h e  world over as the 
discoverer of the " Halley comet." He lies interred 
in the old portion of the beautiful churchyard of 
Lee, near Lewisham, not far from the parish churc h . 
E d m und Halley's resting place is marked by a plain 
massI ve sarcophagus of gray sandstone, con taining a 
long Lat i n  inscri ption, which, h o wever, has become so 
obliterated that it can now scarcel y be deci phered. In 
addition to this, t h e  monument is in several places fast 
cru m blin g  to pieces, in I3pite of the fact that the tomb 
was " Restored by the Lord s Commissioners of the 
Admiralty, March, 1854," as an inscription in front of 
the monument intimatel3. .. I th erefore, " he says, 
" venture to suggest that the time has now arrived for 
a renewal of the restoration of the great astronomer's 
grave, so that it sh ould present a decent and worthy 
appearance for generations yet to come." 

When any metal in a fluid state is poured into a cold 
mould, solidification commences at t h e  outside. As 
th e cooling is continued, the castings, therefore, would 
consist of a rigid outside envelope con taining a soft 
interior. If, therefore, the condition of a sm all piece 
of such metal in the center of a square be considered 
during cooling, it will be seen that the contracting 
force existing on each side of the sq uare will be the 
same. A cube or sphere of cast iron contracts in cool-

Th ere is m uch encouragement to plant our native 
n uts and some of the foreign ones. As a rule, our in­
dilrenous trees are good bearers, and in Mr. Van 
Deman's opinion they produce nuts of better quality 
than foreign ones. The chestnut is receiving the 
most attention n'ow, and there are a fe w well-marked 
native varieties of value. Although they are smaller 
than the E u ropean varieties, they are ()f better q ual­
ity and very productive. The best are Delaney, 
Excelsior, Gri ffilJ, H f'_thaway, Morrell and Otto. Rocky 
hillsides and other places unsuitable for tillage can be 
used with p rofit for nut trees, and they can be set 
about buildings and in pastures. The European varie­
ties seem m ore profitable. It seems to be a rule that 
the more p ubescence the nut h as, the better its quality . 
European varieties are more fuzzy than the Japanese, 
and less. so than the American sorts. The most pro­
minent of these are the Paragon, Numbo, Ridgely and 
Hannum. Japanese chestnut trees have a more 
d warf habit, and the nut has a bi tter skin. They 
graft quite readily on Am erican seedli ngs, and the 
best varieties introd uced are Alpha, Early Reliance, 
Grand and Superb. Among the hickories, the best n ut 
tree is the pecan, a native of our Southern States, and 
the shell bark hickory, com mon th ron ghout the North­
eastern States. A firm in Pennsylvania ships more than 
t wenty t ona of hickory n uts every year. The nuts 
should be planted in rough pl aces four feet apart. each 
way and th inned as t h ey grow. Seedlings are variable, 
and so they must be grafted. 'I'he princi pal varieties 
are Hale's, a larged thin·sh elled sort, Leaming, Curtis, 
Elliott and Mulford. Among t h e  wal n uts,  our native 
butternuts may, perhaps, be i mproved, b ut the so­
called English walnut is the best of the fam ily, 
although it is dIffi cult to grow as far north as New 
York. Th ere is no doubt that nut trees are h ard to 
graft and to bud. Evaporation should be prevented 
until the sap begins to flow. When t h e  sap starts the 
grafts should be put in undergrou nd. The scions 
should be cut so as to have t h �' pith all on one side, or, 
if necessary to graft above the ground, they should be 
covered well to prevent all evaporation possible.-Gar­
den and Forest. 
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®Ol:"l:"esponitence . ference between th em, and the difference thus shown the shelves, because of the hand holes in the old­

seems to bear some relation, more or less exact, to the fashioned wooden shelves. 
Th e A p p " cntlccshlp S"stCID. 

To the Editor of th e SCIENTIFIC AMERICAN : 
differencE's that are shown by the same specimens Prior Decision in Support of Preliminary Injunction. 
under physical test�. We are therefore likely to see a -A priOlo decision by the Supreme Court of the Dis­
much larger use of the microscope in the future. Will trict o f  Columbia, granting an injunction in a case We h ave read with interest your editorial " Decad- metallurgical chemists, therefore, be at a discount ? where the defendants had been bound by �he result of ence of t h e  Apprenticeship SY,3tem" in the SCIENTIFIC -Iron and Coal Trades Review. a former interference proceeding in the Patent Office, is 

�MERICAN of May 23, 1896, and, �oting your expres- • ' .  • not sufficient to support a motion for a preliminary in-IHon of regret that the old system IS no longer gener- Recent Paten t  and 'rrade Mark Deci sions junction against one who was a stranger to such in-ally i n use. we have thought you would be pleased to I Offi S 'alt M f t · C C 
'
k & terference proceed l·ng. . . . . . h ce peci y anu ac urmg ompany v. 00 learn �ha� It IS s�IlI common m machme s .ops a�d Cob b  (U. S. C. C. N. Y. Wheeler J. ) 73 Fed. Rep. Book Cases, -The H offman patent, No. 450,124, has foundl'les m Providence, and to some extent m ulSe m 684 

" ' . 
' been held void for lack of invention. Philadelphia, Worcester and other mechanical cen- Pap�r Holder .--The Smith & Shannon patent, No. Consolidated Fastener Company v. Columbia Fast-ter�. 217,909, has been held valid and infringed. following ener C (U S C C N Y C J )  73 In Providence apprentices serve from two to four ompar.y . • . . . ., oxe, . ,  

prior adJ· lldications. Fed R 82R years, and are taken by almost every important m a- . ep. , . 
�hine shop and foundry. In onr own works there are Expiration Because of Foreign Patent.-A U. S. Jurh;diction of Corporations in Patent Cases.-A 

patent terminates with a forei!{n patent on the same New York corporation whose certificate of incorpora-81 boys servi n g  three years. In the drawing rooUl thing that wail obtai ned not in the American patentee's tion provide� that its principal businl'ss office iR to be there are 7, in the pattern shop 3, in the foundry 10, name, nor that of hilS employers, b ut was obtained in in the city of New York, but that its business is to be and in the machine shop 6 1 .  The terms on which we connection w ith their interests. This clanse of the take apprentices are shown hy the inclosed blank, in the city of New York and such other places as the 
statute is not confined to the inventor. company may select, may be sued in the north ern copies of which we are pleased to send to any who are 

in terested. ['i'his contract blank was received and is Compressor for Paper Fi l es. -The Cleagne patent, district of New York for an infringement committed 
No. 312, 086, h a s  been held to have expired with the there, where it had advertised that its place of busi­alluded to editorially. - Ed.] previous German patent. ness was at a certain town in that district and such We pledge ourselves to give the boys thorough in- In vention. -There is no patentable invention in ex- was fon nd to be the fact. It is doubtful whether a strnction, as you w ill note, and they are moved from 

place to place in the shops under a prescri bed routine a!! tend ing every other letter of an alphabetical i ndex out- corporat,ion can be sued in the southern district if the 
ward from, instead of in front of, the one above, mak- I infringement of the patent was com m itted in the they acq uire a certain degree of skill; and we endeavor ing two rows instead of one, whereby the total length northern district, although its charter provides that to give them som e  degree of respomibility, and do 

not allow them to be treated as mere helpers. of the sheets is reduced one-half. its principal office is to be in New York City. 
T h ere is little or no direct profit to us in having Index for Paper Files. -The Shannon patent, No. PreliUlinary Injunction. -Where there have been 

them, but indirectly there is a very great advantage, 331, 259. has been held void for lack of i n vention. no ('ourt decisions sustaining a patent, if the court 
for in no other way are we as sure of obtaining satis- Milll'r v. Donovan (U . S . C. C. A., 2d Cir. ), 73 Fed. can see that there is a fair controversy on the two 
factory workm e n ,  and there is always a probability Rep. 682. vital questions of patentability and infringement, the 
th at among our apprentices are some whom we can train Infrin;ement of Patent for Road Cart.-The Miller wiser course is to postpone their consideration until 
to fill importan t positions. A number of our assistant patent, No. 37 1 . 090, is rest ricted as to its first t w o the final hearing, and without a preliminary injunc­
foremen and several of the foremen and heads of the c lai ms, by th e  prior state of the art, to combinations tion, althongh a bond Illight be required of the dE'­
manufacturing departments served their apprentice- having longitudinal springs of the precise form shown; fend ant. 
ship with us; and a great many of our former appren- h ence these clai m s  are not infringed by a cart which Albany Steam Trap Company v. Worthington (U. S. 
ti ces are foremen or superintendents of im portant does not have the two part spring described in the C. C. N. Y. , Townsend , J. ), 73 Fed. Rep. , 825. 
establishments. patent. Limitation of a Patent for Pump Regulating 

A great many of our boys, probably the majority, at- Li mitations of Patents for Road Carts. -The Miller Valves. -The Blessing paten t, No. 207, 485, has been 
tend th e  night ses8ions of the Rh ode Island School of patent, No. 459, 098, designed to give t6 the lon/!itudinal construed in connection with the disclaimer and held 
DE'si!{n aud obtain a sufficient know ledge of m athe- springs an increased longitudin al Ulotion, and its first to be limited to the precise means described for auto­
matics and mechanical drawing. They th us, between I t wo claims are, in view of the prior art, limited to the matically regulating a pllmp for returning to a stl'am 
the school and t h e  sh op, are able to have most of the I precise form of spring" shown, for it was old th ere- boiler the water of condensation by means of a sys­
ad vantages uffered by trade schools, and w ithout d i s- to fore to give play to the spring for runnin g  o ne or tem that is  not open to the atmosphere. 
paraging the;;e schools, which in m any places and in bot h ends through eyes or s lot with rubber packing, Northall v. Bernardin (Pat. Comm. ), 75 O. G., 1853. 
many industries are doing excellent work, we may say washerii', etc. , to prevent rattling or too free play of the Reopening Interference Case by the Commissioner 
we think the greater skill is obtained under the system ends of the spring. After Decision in Court of Appeals.-In this case, after 
which gives the'greater number of hours to actual shop Jackson v. Vaughn (U. S. O. C. Cal. , Morrow, J. ), 73 the decision in the Court of Appeals, entirely new 
practice, especially in the trade of.a m �chini�t. Fed. Rep. , 837. evidence was discovered in the nature of a fraudulent 

One feature of the system, as It eXisted III former Purchase from Territor\' L icensees to SE'1l in For- alteration prior to the snit of the date of a drawing 
times, is certainly lost.. The boys cannot now live in the bidden Territory.-T be o �ners of certai n patents on exhibit which had been used in the case, b ut the com­
home of the head of the establishment, and, when they horse hay forks granted a license to a firm in Ohio to missioner refused to open the case and ad mit such evi­
are suffered to drift. into cheap board ing houses, this is exclnsively manufact ure and sell such hay forks within dence after the decision of the Court of Appeals, 
a distinct loss and injury. B ut in most cases it is pos- the territory of the United States lying east of the because of a doubt as to h is authority to do so, and 
sible to find m otherly W O lU en who are glad to take the Rocky Mountains. The licensees agreed that they also because the petitioner has a remedy by a bill in 
boys into their households, and the boys whose par- would not permit any of such hay forks made by them equity in the United States courtR, where such evi­
ents live in town are best off in th eir own homes. to be sold west of a line drawn north and sout h  along dence could be introduced and the case properly heard 

We feel, t.herefore, that in its most import:tnt feat- the western margin of the Great Salt Lak e  Valley, and decided. 
ures the old apprentice system can be maintained un- and extending north and sou th therefrom to th e Ex Parte Briggs (Pat. Comm.), 75 O. G. , 1854. der existing conditions in our line of business, and we boundary l ines of th e  U nited States. The agent of  Appeal from Rejection of Claims. -In an appeal believe manufacturers shonld be urged to continue it, the Deere Im ple ment Company, of Illinois, who was from the rejection of a claim to the examiners-in-chief and that every infinence should be brough t  to bear located at San Francisco, ordered 100 horse hay forks the appellant must be prepared to show that the claiUl upon parents and upon boys, as well as upon manu- covere,l by the patents referred to, of the Illinois ('om- is allowable when viewed froUl every standpoint, and facturers, to place it first in importance, and not to pany, which in turn bought them from the Oh io firm the action of the examiners-in-chief is not confined to have it considered as secondary or subordinate to a and then shipped them to San Francisco, where they the determination of the sufficiency or insufficiency of system of trade schools, however excellent they may be. were sold by the agent of the Illinois Company. The the reasons for the examiner in rejecting th e  claim. BROWN & SHARPE MANUFACTUR1NG COMPANY. court held that the San Francisco agent was not liable Invention.-The nli'e of a rack and pinion for raising ProvidencE', R. I., June 23, 1896. Per Z. Chafee. for infringing the patent. and lowering a cutter head used in an ice planer in-

Right to Buy and Sell Patented Articles.-One who volves no invention, in view of the previouf' llI;e of such 
The Future of ChclDiI.try. buys patented articles from one authorized to sell them rack and pinion for adjusting a wood planer, as such 

Has chemical analysis, like other dogs, had its day ? at t h e  place where they are sold ,  becomes posse8sed of planers are analogous devices. 
Or is chemistry about to enter upon a new phase ? an absolnte property in s uch articles and ca!! sell them • ' . ,  • 
Analysis certainly does not teU vs enough. Nearly, i f  at any time or place. Slow C rystallizatio n of Amorphous Powders. 

not quite, all the prominent steel makers of the United Bonsack Machine Company v. Elliott (U. S. C. C. A. , To a certain degree most metals will weld at tem-
States, for example, have made steel springs to the F d R 8'" peratures considerably below their melting points, at 

2d Cir.), 73 e . ep. , """ �pecifications of the Penn!;ylvania Railroad. These Infringement of a Patent fOi' Ciga.rette Mac h ines.- which we, therefore, have to pres ume them to be in a 
s pecifications require that the steel shall show a cer- The Emery " belt " patent, No. 216, 1 64, for a cigarette semi-liquid state. Alloys are formed under similar cir­
tain chemical analysis; and yet it is stated to be a machine is limited , as to claims 10 and 12, to an end- cumstances, and Mr. Walth1\re Spring has shown that 
fact that one certain maker who m akes steel which less belt curved transversely into tubular form to con- not even actnal contact is required for this purpose. 
conforms to the requirem ents, so far as chemical test. stitute a mould for compressing the tobacco into a filler, For instance, l umps of copper and of zinc, a slight dis­
can determine, yet not more closely than the other and such claims do not cover a flat belt t h at merely tance apart from one another, united to brass. If we 
makers conform to it, gets in the open market a con- snpports an d  carries the filler after it has been formed explain this observation, with Mr. Spring, by the 
siderably higher price for his springs than any other by some other device. plausible assumption of a volatilization of both con-
maker. And the railroad company in question has stituents from the solid state, we really introduce 
demonstrated to its satisfaction that it can afford to Bernheim v. Boeh m e (U.  S. C. C. A. , 3d Cir. ), 73 Fed. another factor, and can dispense with the semi-liquid 
pay this higher price because the springs, Ilotwith- Rep. , 833. state, although the one ph enomenon does not exclude 
;.tanding that chemical analysis sho ws them to be pre- Catches for Satchels. -The Lieb patent, No. 242, 944, t;h e  other. But we need not !Strain our iILagination to 
cisely identical with the others, give enough better re- has been h eld void because of the prior Lagowitz conceive partial fusion. The molecules of solid hodies 
suits in service to more than jnstify the higher price. sprin!{ catch. need not all vi brate with the sam e  velocity at a certain 
It is the same with fine irons. Li Ulitation of Patent for Catches fol' Satchels .-The average temperature. A complete uniformity of tem-

Take Swedish iron as an example. It is wel l known Flocke patent, No. 303, 716, if s ustainable at all, must, peratnre does certainly not exist, and welding may be 
th at this  iron posse!'ses certain qnalities not possessed in view of the La/!o wi tz spring catch, be limited to a d ue to molecnles wh ich are substantially warmer thall 
by any other iron known ; yet irons have been pro- catch h aving three cam projections placed eqnidistant the bulk of the Illetal, while other particles m ay, at 
d uced elsewhere which, so far as the m ost exhaustive on the shaft, and is not infringed by a catch h aving the same time, still be at a lower temperat ure. This 
chemical tests can show, are precisely identical with two such projections. explanation is independent of the chemical nature of 
the S wedish iron. It seems, therefore, that a chemi- Fenton Metallic Manufacturi n g  Company v. Chase the body, and should generally apply to bodies which 
cal test will not tell us all we must kno w  about, s uch (U. S. C. C N. Y . .  Lacombe, J. ),  73 Fed. Rep . ,  833. can bear a certain heatin/r without undergoing chemi­
matters. W h ere chemical analysis fails .to show the Invention.--No i n ven tion is required to provide cal decomposition. According to this view, a solid is 
difference between two specimens of steel or iron, the skeleton frame. roller-shelf book ca.ses with , .  haud not a finished lllass incapable of changing its shape. ­
microscope as now used will ahow a very decided dif- holes "  or recesses to facilitate lifting the books from Engineering. 
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BALLISTIC TEST OF RE-

FORG�D ARMOR PLATE 
FOR THE RUSSIA. 

The conti nued progress 
made in t.h e  m anufacture of 
armor in this  country by the 
Carnegie Steel Company, 
Limited ,  is well ill ustrated by 
the en gravin gs we present 
this week of the results of the 
ball istic test of the l ast Rus­
sian trial plate for the Rlls­
si all arll1 orf'd crui�er Russia, 
tested at the naval proving 
ground at Indian Heao, 
May 13, 1896. 

T h e  tough,  hard a rmor 
manu factured by t h e  Carne­
gie Com rany under the pat­
ent of W .  S.  Corey represents 
the latest development i n  the 
manufacture of Amel'ican 

armor plate. The com bi na­
tion of th e quali ties of tough ­

ness and h ard ness is ob tained 
as th e result of  special chemi­
cal composition, work, super­
carbonization, reforgi ng, and 
water hardening. The final 
operation is t h e  a ct ual 
face h ardening (freq uently 
called tempering), and it  con­
sists in the sudden applica­
tion of a sui table cold liq uid . 

The plate ill q uestion was 
16 feet long, 8 feet wide, and 
tapered from 8 to 4 i n c h es in 
thickness ; and was of nickel 
steel, face hardened and re­
forged. It was attac h ed by 
bolts in the usual man ner to 
a wood backing and was at­

tacked in ra pid succession by 
fi ve 6 inch and three 4 i n ch 
Holt zer armor-pierci n g  sh ell 
fired at high velocities, the 4 
inch projecti lef' being fired 
only agai nst the t.h innest sec­
tion of the plate. 

The req uirements of t h e  
test were t h at four 6 inch 
projectiles fired at striking 
velocities of 1, 856 foot seconds, 
and four 4 inch sh ell at strik­
ing veloci ties of 1, 9 ! 6  foot sec­

o n d s, should not. get entirely 
thrrmgh t h e  plate and back­
ing nor crack the plate suffi­
ciently for an y port ion of it 
to leave the backing. 

O w i n g  to the very great ir­
reg u l arity of t h e  D u pont 

b rown powder em pl oyed , the 
ve locity of t h e  th i rd shot w as 
80 much below that rf'q uired 
t hat an ad dit iona I 6 i nch pro­
jectile was fi red at t he point 
marked No. 5, very near to 
im pac ts  Nos. 1 and 2. But as 
the plate stood II p  so well 
under its repeated b a t te ri ng,  

the fourth 4 inch shot was 
waived. 

The project ile!'! were fi red in 
such q u ick succession that 

the stresses caused thereby 
must have seriou�ly taxed the 
plate_ This method of test 

would certainly discover any 
lack of uni form ity in the 
plat e ,  while its ability to keep 
out and completely pulverize 
a 6 inch H o l t.zer sh .. 11 when 
fired at a striking velocity of 
2, 149 foot seconds s h a w e d  
what splendi d  ball istic resist­
ance it possessed. 

The proxim i ty of the poi nts 
of im pact to the edges an d 
corners of the plate and to 
e a c h other ; the num ber, 
rapid ity of attack and h igh 
velocities of the projectiles ; 
s ubjected th e plate to such 
an u n usual test that Ge neral 
Mertwago, the president of 
the Russian inspection com­
mission in the United States, 
recommended that the r e ­
maining armor under manu­
facture by the Carnegie Com­
p a n  y be accepted w ithout 
further test, w hich recom-
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BALLISTIC TEST OF NICKEL·STEEL, REFORGED ARMOR PLATE FOR THE 

RUSSIAN GOVERNMENT. 

mendation the R u s  s i a n  
goyern ment unhesitatingly 
gran ted. 

In fact th ere seems to be no 
d oubt that the plate would 
have kept out any projecti le 
of a cali ber equal to the th i ck­
ness of the plate at the point 
of impact if fi red at service 
velocities. This certai nly i s  
an excel len t  protection for 
any sh i p. Both Rmsia and 
the C a rnegie Com pan y are 
to be congratulated. 

The following table gives 
the details of the test : 

..:- t, . � � . 6 " !;. 0 N ai  .- '" .... � "  " '0  " '" 0 Z �� .s "  " '"  " '"  'O �  " 0 " " �:§ " . 
- > <.>  " S = :0  :3 �  <.> �.� " bl>_ 'O .S " blO '"  0 <'>  ;S -a  "" � g  � - E '� - .0  �b " 5 " 8 <.> .-,, - :5 �  .S ·P '0 0 ..... .� '" :; c8  " 0 0 <'>  0 P:: rn rn � 0 

- - -- -- - -- --
Broke No 

1 6 1887 2494 5 �p. er'ks. 
2 6 1826 2311 5 ::. 3 6 1 8!'6 2480 5 . . 
4 6 1946 2362 6 . . . . 
5 6 1866 2413 6 . . . . 
6 4 1991 907 2 " .. 
7 4 1958 877 2 " " 
8 4 1959 878 2 " " 
9' 6 2149 3221 7 " " 

I 

* This round fired at the request of the 

Carnegie Company, the group of armor 
having been accepted after the eighth 
shot. 

4 • • •• 
Water Pressure at Two 

HUlldred Feet. 

A crushed m ass of iron now 
lying in a scrap yard at Pitts­
burg d emonst rates the tre­
mendous pressu re of water at 
a great dept.h.  It was con­
I'tructed for a diving bell, and 
was in tended for me in Lake 
Michi gan. As originally con­
structed it was a cnbe about 
s i x  feet square, t a p  e r i n  g 
slightly at both ends. The 
material was phospor bronze, 
fi ve-eighths of an inch thick. 
Each plate was cast with a 
flange, and t h e y  were bolted 
togeth er, the bolts b e i n g 
placed as closely toget.her a s  
was consistent with st rength. 
T h e  �ide plates were further 
strength ened by ri bs an il lCh 
thiek and t w o  i n ches wide, 
and the enti re structure was 
stron gly braced. The win­
dows, intended to be used a s  
outlooks b y  t h e  d i vers i nside, 
w ere t h ree i nches square, for­
t ified with iron bars and set 
with g lass plates 0 11(\ i nch 
t hif'k. The en t i re weigh t of 
t h e  bel l w as 23, 0" 0 p o u llds.  
W h en com pleted it was sent 
to M il wau kee and to wed out 
i n to the lake about twel ve 
miles, w h ere th ere w as over 
two h u n d red feet of water, 
and was sent down for a test. 
The manu facturer of the bell  

wa� so con fident of its strength 

that he wanted to go d o w n  
in i t  on the test trip. It was 
well he did n ot. W hen i t  
reached a depth of ahollt two 
h u ndred feet, strong t imbers 
which h ad been attached to 
it came to th e  s urface in a 
spl i n tered con dition. Sus­
pecting an accid ent , the bell 
was hauled up and found to 
be crushed into a shapeless 
m ass. The i nch thick plate 
glass bull's eyes were pul ver· 
ized and the entire bod y of 
the bell forced in ward until  
none of its origin al outlines 
remained. On a basis of t wo 
h un dred feet depth,  t h e  pres­
sure that crush ed t h i s  seem­
ingly invulnerable struct ure 
was 86'8 pouuds per square 
inch, or 353, 924 pounds to 
each side of six feet square. 
The total pressure, therefore, 
on the cube was 2, 723, 548 
pounds, or 1,361'7 tons.-In­
dianapolis Journal. 
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A GIGANTIC TURTLE. 

There exists at present upon Mauri ti us Island a 
g i gantic lan d  turt l e  belongin g  t o  Mr. Antelme, w h o  
rece i ved it  in M a y ,  1895, from the S i x  Islands or Egmont 
Islands, located in the I n dian O�ean to the north east 
of Madaga�car. A cc u ratfl data a n d  some photographs 
sent  from Mau riti us, by Mr. S u m eire, to Mr.  T .  Sanzier, 
at Paris, permi tted the latter gentlelllan to give a de­
scription of t h i s  ext raord inary an i mal that was elll­
bodied in a note presented b y  Prof. A. 
M i lne-Ed wards to the Academy of Sei­
ences at i ts session of September 9 last, 
and published iu the Com ptes Ren d us. 
We reprod uce t wo of t h e  ph otographs 
in the accom pan y i n g  eugravings. 

'l' h e  first, i n  w h ich th e turtle is spen 
in  profile, gi ves an i d ea of the lengt h ,  
i n  a straigh t l ine, of t h e  animal's 
carapax , w h ich reaches 4 '33 feet. Th e 
view of t h e  back, with a reprod uction 
of a m etric measure and of four m e n  
hold i n g  t h e  animal, gives a perfect 
conception of t h e  size, length and 
form of t h is gig antic reptile, w h ose 
weight is 528 pounds .  The l ength of 
the ca rapax i n  fol lo w i n g  t he c u rve is 
5 '35 feet. This  t urtle, according to 
all probabilities, belon gs to t h e  spe­
cies described by D umail and Bibron 
under t h e  name of Testudo Daudinii . 
-L' Illustration. 

• • •  
A Government Biological Survey. 

BY JOHN ELFRETH WATKINS. JR., IN THE EVENING 
TELEGRAM. 

J , itutific �mtti,au. 
This modest army of n atural ists will wage bloody 

war a gainst all animal life-not domesticated-met on 
the march . Before resting in cam p each night they 
will set several hundred t raps for catch i n g  nocturnal 
animals. Ai!' they proceed on the march by daylight 
they will rai n showers of h ot lead upon b i rds and 
beasts.  For killing birds and smal l ani mals will be 
used shotguns with auxiliary barrels of  frolll 0 '22 to 0 '32 
caliber. These will  fit inside the ordinary barrels, and 

9 
ani mals and weeds abound, or are li kely to migrate 
when certain species are introd uced . This will further 
save our country, it is thought, many thousands of 
dollars. For instan ce, a farmer may want to plant 
potatoes on the side of a mountain.  He will look at 
the biological m ap and first learn between what alti­
t udes potatoes will flourish . He will next locate t il l'  
potato bug zone. He will plant anywh el·e in the 
potato zone except that part intersected by the potato 

bug zone. 
The same theory applied to other 

forms of life would hold good for level 
lands, all of which are i n cluded in one 
of the various zones. Minks, weasels, 
rats, mice, moles and oth er denizens 
of the fi eld wh ich prey u pon produce 
will be located j ust as insects. In de­
termining their zones, as well as those 
of weeds, it must be predicted w hether 
they will prosper in new localities after 
the introduction of plants and animals 
upon which they d epend for subsi8t­
en ce. Not only will persons li ving in 
affected zones be warned against 
raising certain things, but th ose ad­
jacent will be ad vised to get rich by 
raising th ose things affected in the 
nearby inj urious zon es. 

Wash i n gton, J u n e  1 6. -The Biologi­
cal Survey will be the name of a 
brand new governmel l t  in stitution to 

Fig. I.- GIGANTIC TURTLE FOUND IN THE EGMONT ISLANDS-SIDE VIEW. 

What foreign prod ucts are adapted 
to our zones ? This, Dr. Merriam tells 
the writer, is the grea test of all eco· 
nomic problems to be solved by his 
survey. As soon as we know definitely 
where to put them, we can take any 
ani m al or plant species and find it a 
suitable climate. We have a sample 
h ere of practically every li fe-zone in 

go into existence the first of next mon t h .  Mr. Morton ,  
the Secretary o f  Agricul ture, is  t o  b e  i t s  creator, a n d  it  
wi l l  be conducted u nder the j u risdiction of his d epart­
ment. J ust as t h e  Geological Su rvey determines t h e  
m i n eral belts o f  t h e  coun try, t h e  n e w  Biological Sur­
vey w i l l  determin e its  animal a n d  vegetable belts. 

T h e  resu l t  is expected to be a tremendous econ omic 
a d van tage to our prod ucers, declares the Washington 
Star. Our agriculturi sts, horticulturist�, stock raisers 
and those engaged in a n y  of t h e  various animal 01' 
vegetable indust ries are, afte!' a few year�, to be given 
c harts showing the exact portions of each State and 
Territory where certai n  animals  and vegetables can be 
ad vantageously raised . These will  be supplemented 
by a great catalogue containing e very land an i mal and 
vegetable of t h e  world, and indicat i n g  t h e  areas in 
w h il'h they may be rai sed or culti vated by A m ericaIl8. 

Mill ions of dolla/'s are th rown away each year by 
farm ers and ot h er prod ucers, who plant seed in the 
wrong- s oil or c l i m ate, or 
who und ertake to breed 
a n i m als wh ere the atmo­
sph ere and food resou rces 
are uncongenial. An ef­
ficient corps of naturalists 
will make a detailed s u r­
vey of the w h ol e  country, 
counti n g  and classifyin g 
the l iving species found in 
eac h county of each State 
and Terri tory. T h ey w i l l  
also note t h e  lconditions of 
climate, alt itude and soil, 
and will note how far each 
condition i n fl uences t h e  
distri b u tion o f  t h e  species. 
N o  oth er cou n try in th e 
world has ever instituted 
a su rvey of this kind. 

The chief of the n e w  
s urvey w i l l  be Dr. C. H art 
Merriam, now ch ief of t h e  '
di vision of orn i thology 
and mammalogy in t h e  
De part ment o f  Agricul­
ture. T h e  fi eld work wil l 
be performed by six natu­
ral ists to be distrib uted 
about the country a n d  
s h ifted from North to 
South, a c c o r d i n g  to 
c h ange of season . In a 
fe w weeks D r. Merriam 
will  start out u pon a sur­
veyi ng tour in t h e  far 
West. H i s  equipment will  
consist of a l ight buckboard, with outriggers, to lw 
drawn b y  mules . Upon the back of thi s  will rest a 
large ch est for contai ning specimens. T h e  outrig­
gers will h o l d  the camp equipment and subsistence, 
w hich wiiI include dry rat ions, to be eaten with such 
game as m ay be met on the way. The doctor will be 
accompanied by h i s  first assi8tant, Mr. Vernon Bai ley. 
Both will ride saddle horses, while a third man will 
drive the team and act as a packer, 

will dispatch shot almost as fine a" powder, so selected 
because it does not inj ure the speci mens. 

As each ani m al is trapped or shot it w ill be skinned 
and stuffed. Its sk ull will be saved and sealed in a 
glass bottle. Tags attac h ed to each speci men will  
contain its name and the exact locality where it was 
found.  S pecimeIl8 of ch aracteristic species collected in 
this manner t h rough out the country will  be studied 
with reference to plotting the animal ' belts or zones. 
This work, w h i c h  is of preliminary nature, is  almost 
com pleted, characteristic speciES of almost every State 
having been collec ted by the di vision vf orn ithology 
and mammalogy. 

C h arts will be com pleted sho wing the belts occupied 
by each s pecies, studied one at a t ime. The Ilatural­
ists will  h ave before th em a s  many large topographical 
charts as t he total n u m ber of species found. T h e  zone 
of the mink, for i n stance, will  be determined by t aking 
each specimen of that s pecies fOUIld i n  t h e field and 

Fig. 2.-GIGANTIC TURTLE-DORSAL VIEW. 

naking on a map a dot, showing the locality wh ere 
'ach was killed.  These dots will cluster, and the areas 
i n cluded in the cluster's will be tinted in a representa­
tive color. The same process will be employed for 
plottin g zones for each species of vegetable. 

Besides indicating t h e  sections of the country i n  
which valuable ani m al and plant life can be raised 
with success, Dr. Merriam tells the writer that h is sur· 
vey will d etermine the zones in which inj urious insects, 

the world. Foreign species introd uced 
here in appropriate climates ha ve, so far, seemed to 
prosper better than in th eir native cli mes. This, Dr. 
Merriam says, i s  for the reason t h at they get away 
from their natural enemies. The be�t exam ple of this 
i s  the English sparrow . 

B y  artificial i!'election, domest ic  animals can be 
adapted more widely to th e different zones than 
wild ones, b ut there is a limi t  which freq uen tly causes 
breed ers of foreign species to lose many dollars. For 
i n stance, m uch money has been lost by American 
breeders who have stri ven to raise Jersey cattle in 
h igh zones where H olsteins will prosper, but where 
the former will  perish. 

• • • • •  
Suggestibi lity of C ,·owds. 

The spontaneous phenomena w h i c h  the Germans 
call Mal>senpsych osen -a word denoting a state of 
mind sh ared by a m ass of people at once- are noth i n g  
m ore t h an Natu re's ex peri m ents i n  suggesti bili ty con-

d ucted on a large scale for 
our ber. eftt. The pan ic is 
a familiar i llustration. The 
terri fying Ii u g g e s t  i o n  
which each mall c o  u 1 d 
easily brave alone becomes 
so intensified in being re­
flected upon him from a 
thousand frightened faces 
that he gives way and be­
comes for the time being 
an unreasoning strugglin g  
a ni mal. D u rinI!' e v e  r y 
great strike such pheno­
mena are com mon. A 
crowd gath ers, the spirit of 
disorder is abroa d, and the 
soberest of citizens feels 
his fingers fairly itch i n g  
for mischief. A stone i s  
thrown,  another, and then 
anoth er, and i n  a few m o­
ments e very man is vying 
with h i s  neigh bor to see 
how much damage he can 
do. In t hese cases the fre­
quently repeated sugges­
tions given by the words, 
and still m o l'  e by the 
deeds,  of oth ers overcome 
t h e  results of y e a r s  of 
training in  orderly habits,  
and w h en the exci tem ent 
has subsided III any a par­
ticipant in t h e  late riot 
may fall to wondering 
" what in the world pos­

sessed h i m . "  The colloquial ph rase, like man y  an­
ot h er, ensh rines a truth. He was indeed possessed­
n ot b y  an y evil spiri t, to be sure. but b y  myriads of 
delicate physical impulses. which,  streaming in th rough 
eye and ear, prom pted h i m  with almost irresistible 
force to violence. -Popular Science Mon t h ly. 

. . . . ..  
PROF. L. L. DYCHE, of the Universit y  of Kansas, 

has gone to Alaska with a view to Arctic exploration. 
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No&ice to Our Reader •• 
In order to obtain the opinion of the readers of the 

SCIENTIFIC AMERICAN as to what invention intro­
duced within the last fifty years has conferred the 
greatest benefit upon mankind, we publish the accom­
panying card, wh ich please cut out and return to the 
editor. Th ose who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a l i brary, will  please answer by postal card. 
It is  desired to get as full a vote as possi ble. The 
result of t h e  vot e will be pu blished in the Special 
50th Anniversary Num ber of the SCIENTIFIC AMERI­
CA N on Jt!ly 25. 

THE VEGETATION OF LOWER CALIFORNIA. 

Lower California is a peninsula t.hat extends paral­
lel with the North American continent from 32° to 22° 
north latitude, that is to say, a little beyond the 
Tropic of Cancer. It forms part of the Mexican States 
and its limits are : at the north, t h e  Desert of Color­
ado; at the west, the Pacific Ocean ; and at. the east, 
the Gulf of Californ ia. Its width (from 20 to 25 
leagues, on an average) is slight in proportion to its 
length (about 330 leagues). 

The tem perature and h ygrometric btate of this pen­
insula are exceptional. Rain is  very rare, and so vege­
tation suffers. The latter has, as representatives, b ut 
a limited n u m ber of h erbaceous plants and very fe w i* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *� trees. Succulent plan ts, such as the Cactacere, are m et ; Editor of the SCIENTIFIC AMERICAN. � in considerable abundance and sometimes of gigantic  

* Dear Sir : * size. The order Fouquieracere, com posRd of some very * * 
* I consider that . . . . . . . . . . . . . . . . . . . .  * interesting species, develops ahnost exclusively at this � � point of the globe. As for th e y uccas, w h ich domin-
* . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . .  . . . .  . . . . . . .  . .  . . . .  . * ate the series of arborescent species, they accom mo-* * ; i nvented by . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  � date themselves perfectly to the conditions of excessive 

* has conferred the greatest benefit upon man- * dryness of the country, and this has given them the 

; k ind. ; name of desert palms. Finally, we also meet with 

; Name . . . . . . . . " . .  , . . . . .  . .  . . . . . . .  . . .  . . . . . . . .  � two or three species of Prosopis, of the order of Legum-

� Address . . . . . . • . . .  " . . . . . . . . • . . .  , . . . . . . . . � �:�:��ra:�::,UriOUS fig tree of which we shall speak 

* * 
* ** * * * * * * * * * * -l(- -l(- * * * * * * * * ** * * * * * * * * * *  It will be understood that in such a country t h e  

• . , . wealth of the soil lies in the metals that are extracted 
Some Odd I nventio n... from its depths rather than in rem unerative cult ures . 

A very odd i n ven tor w as t h e  famous Drummond, of The flora of Lower California is there fore poor, and is 
Ha w thornden ; of such finished oddity, i ndeed, that h e  n ot absol utely special to it, since it extends beyond 
ap pears to have forgotten all  about his wonderful the frontier into Arizona and the neig h boring terri­
notions after publishing them in the most conspicuous tory that the United States h ave taken away from 
form possible. The tale has been di versely interpreted; Mexico, as well as along t h e  Mexican coast situated on 
we have room only for a m ere hint of the facts. Drum- the other side of the Gulf of California. 'l'h is flora, 
moud was a poet, of wide culture, of the most amiable upon the whole, d oes not characterize Lower Cali­
disposition ; well born and well to do ; that is, a man fornia solely, but is typical of this entire Amel'ican 
w hom oue would not suspect of mech anical inclina- region. 
tions. Nul' has any evidence been found to suggest In order to protect themsel ves against a nearly con­
that he had a secret leaning that way. But suddenly stant evaporation, the plants of this country h a ve h ad 
the realm of Scotland learned that this gentle to take on strange forms, i n  d i m i n ishing the evapor­
sch olar was prepared to turn out m ilitary engines of ating surfaces, which are usually the leaves. So the 
the most awfu l truculence i n  great variety. There latter are rare or ephemeral. At all  points where 
could be no q uestion of the fact, for his gracious Ma- water is wanting, we m eet only with d ry and stony 
j esty C h arles I announced it in a solemn proclama- h ills clothed with gnarled trees or leafleE's sh rubs. 
t ion,  dated • •  Ham pton Court, the last day b ut one of Cactaceou s  plants alone relieve t h e  dreary aspect of 
the month of Se ptember, " 1626. In that document the country by thei r green color. But,  when an 
Drummond nndertook to produce sixteen machines abundant rain supervenes, nature, dead in appear­
specified, and he had " not a few inventions be;;ides." ance, is seen in a short time (two or th ree days only) 
They all had lon g Greek n ames-a very characteristic to assume a n e w  aspect, T he vi vifying element, so 
touch-but h e  was good enough to translate them for ard ently awaited, gi ves these plants a holiday attire. 
the convenience of t h e  vulgar. T h e  descriptions are A m agnificent herbaceous vegetation soon covers the 
long also, which i s  a pity, for the quaint effect is lost desolate and s u perheated earth, wh ich was not even 
in abbreviation. benefited by d e w, which the stored-up heat checked . 

First comes Baktrobron tephon, t h e  Thundering Ho wever, th is fine state of things is of sh ort duration . 
Rod, • .  from the dreadfulness no less than t h e  sud den- It may last se veral weeks, unless the ac tion of t h e  
ness of i ts effect ;" it appears to h a ve been an im proved wind a n d  the heat of the s u n  corne to c hange t h e  
carbine. Next, Lonkakontises, the Th rusting Pike-in scene a t  short notice. Here i s  the whole explanation 
the natnre of a bayonet probably. Then Armaker- of the strange vegetation of Lower California. If, 
aunos, the T h u nderi ng C hariot, vulgarly t h e  Fiery supposably, t h e  h u midity were prolonged, and the 
Chariot, which we give up. Anoxibaliston, an open rains more frequent, we should find a tropical flora 
gun . Plastoskedastikon, vulgarly t h e  Flat Scourer, here in all its forms. 
for defending walls and ships. Probolekinetos, the The fertility of t h e  soil of this country is therefore 
elephant or cavalier errant, for attacking walls ; a unquestionable when water reaches it. We know, 
new kind of vessel called, " from its truly stupendous from evidence, that the missionaries in times gone by 
and terri ble effect, " Limenolotheutes, v u lgarly Levi- u ndertook farming h ere, which is still prosperoul:', 
athan. After ten of these horrid marvels, we proceed although it is i n  i nexperienced hands. These pioneer 
to scientific i n vention ; as the A nerometron for calcu- h usbandmen i m pounded the rain water in the valleys 
lati ng- the strength of winds ; " a  certain lig-ht kind of by means of dams, so as t o  preserve i t  as long as pos­
craft " which can sail agai nst adverse b reezes called sible for the benefit of their agricultural ent erprises. 
Enaliodromos-the Sea Postilion, etc. The list ends Although t h e  foli aceou s  trees of these regions shed 
with one " organic mach ine produ cing from a natural I their leaves as soon as the dry season returns, the lax 
and never-wearied cause Perpet ual Motion. " which and soft tiss ues of their trunk, as well as t h e  bark and 
recei ves the name Aei kinetos, the Eternal Mover. 1 pith, hold enough water in reserve to perm i t  them to 
Every line of the vol uminous papers which Drummond endure th e persistent heat wit h out perishing. The 
left has been scanned again and again by admiring Fouquieracere (coach whi p cactuses), represented b y  
ed itors a n d  b iographers, a n d  it  can be asse rted that n o  th ree or four species only, are, with t h e  Cll,ctacere, ex­
shadow of ll 11 usion to this extraordinary announce- am pIes of  this phenomenon . 
Ill ent can be found among them. B ut there it is, That portion of t h e  peninsula th at faces t h e  Pacific 
among the state papers. without possibility of error- i s  more favored than the side t h at ski rts the Gulf of 
" Our Faithful subj ect Wi l liam D rummond, of Haw- Cal ifornia . The sea breezes coming from the west 
thornden," the h ero is named. -Loudon Standard. moisten the atmo�ph ere of thi8 coast without reaching 

• • • • • the eastern one, an d  so the species of plants that are 
Amount of Sleep Required. stunted at the east are much better developed u pon 

. .  A health y i n fant sleeps most of the time during tlie westel'll coast. It is h ere that we meet with the 
the fi rst few weeks, " says the Ne w York State Medical torote and the lorn boy-trees of m ed i u m  I:'ize whose 
J ournal, . .  and in t h e  earl y years people are disposed leaves l1nd flowers disappear s hortly after expand i ng. 
to let c hildren sleep as they will. But when six or Yet their branches are often covered with a foliation 
seven years old, w h e n  sch ool begin s, this sensible slightly recalli n g  th e large sized lichens that cover the 
policy comes to an end, and sleep is put off persistently surface of the trees of our forests. These are Brome­
t h rough all th e years up to manhood and womanhood. liads of the genus Tillandsia, of w hich we shall speak 
At the age of ten or eleven the c h ild is allowed to sleep again further alon g, and which live as epiphytes. 
only eight or nine hours, when its parents should in- pressed against eac h other and not meeting with the 
s ist  on its h aving w h at it absolutely needs, which is  necessary conditions of humidity upon the opposite 
ten or eleven at least. Up to t wenty a youth needs sid e of the mountain.  
nine h ours' sleep, and an adult should have eight. In- The torote belongs to the genus Bursera, some of the 
sufficient sleep is one of the cryin g  evi ls of the day. species of which are exploited i n  Mexico for  the essen­
The w a nt of proper rest and normal conditions of the tial oil that is extracted from the trun k  and branches 
nervous system, and especially t he brain, produces a of the tree. The name of I inaloe h as been gi ven to 
lamentable condition , deteriol'ation in both body and these particular species e ver since the conquest of 
mind, and exhaustion, excitability, and intellectual America. The structure of their wood is  very pec u liar. 
disorders are gradually taking the place of th e love of Ligneous fibers are rare in it, and the elem ent that pre­
work, general well-being, and the spirit of initiative.'" vails is ligneous parenchyma, that is to say, a tissue 
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with a thin wall and not possessing the elongated form 
of fibers ; and then come mednllary rays of the same 
consistence, so that when it is desired to split this 
wood it resists and, owing to its elasticity, expels the 
wedges that one endeavors to drive into it. There is 
still another peculiarity to be pointed out. The essen­tial oi l of linaloe that is obtai ned through d istillation 
does not exist i n  wood that is in a healthy state . In 
order that it may appear in the cells of the paren­
chyma, the wood m ust be in a state of n ecrosis that is 
to say, dead. When a smallish branch h�s been 
broken (and the natives d o  not deprive themselves of 
the pleasnre of m utilating these trees), the alteration 
that ensues extends from one place to another and the 
essential oil is seen by the bro wnish color that ap ppars 
to gradually fill the cells of t h e  wood. It is  then that 
through distillation is obtained the essential oil of lin­
aloe that is used in perfu mery. 

An endeavor was once m ade to utilize the bark of 
the torote, w h ich contains a large proportion of tan­
nin (from 10 to 12 per cent), but the exploitation of it 
was abandoned on account of the cost of transporting 
the bark. 

The 10m boy is less interesting. It is an arborescent 
Euphorbiad of th e  gen us .Jatropha, with soft wood, 
and which shed� its leaves duri ng the dry season, l ike the 
preced ing. Nevertheless, its  bark contains a red ju ice 
which makes an indelible stain, and wh ich, perha ps, 
from a ch emical view point, possesses properties of 
some val ue. 

To return to the Bromeliads, of w h ich it has been a 
q u estion above, we should add that they are probably 
the only know n  examples of plant s  of their order that 
are used as forage. The species observed by one of 
us is the Tillandsia recu rvata, vu lgarly called toj i n, 
w h ich covers the branches of t h e  abovp named trees, 
and w h ich is eaten with avid i ty by animals, for Vlant 
of ot her and more succulent plants, d uring drongh ts. 

There is, h owever, another kind of forage that will 
surprise the reader q uite as m uch to learn about, al­
though it has its analogue i n  Algeria and in the regions 
in wh ich grows the Barbary fig tree, that the dromeda­
ries do not disdain. Under the name of visu aga are 
designated throughout Mexico the large cactals be­
longing to the genus Ech inocactus, and which, with 
a ge, reach 6 an d sometimes 10 feet i n  height, as stated 
by Dr. Weber. These plants have promi n ent longitu­
dinal ribs and are provided with h ook-shaped spin es. 
T h e diameter of their trunk may reach 25 or 30 inch es. 
When forage gives out" the inhabi tants, by means of a 
special instrum ent called a m ach ete, remove all the 
spines from the visuaga by excoriating, from top to 
bottom, the summit of the ri bs that bear them. Then 
they cut the fleshy mass of these visuagas i nto slices 
in order to feed them to horses and cattle, which are 
very fon d  of them. Finally, the spines of th eee Echi­
nocacti are used as fish hooks. 

There are other cactals that are at least as curious 
and useful as the visuagas. Such are the pitah ayas, 
a name applied to · various species of the genus Ce­
reus. 

These plants are true fruit t rees. In fact, many 
of them bear sacch arine or acid ulous fruits that are 
eaten raw or preE3erved, or that are d ried like prunes, 
and the eq uivalents of which are the Barbary figs 
that are sold in the south. The pitahaya d ulce, p. 
agria, p. barbona,  etc. , are of the n umber. 

Finally, th ere are others still that bear the n ame of 
card on (Fig. 2). T h ese form trees th at, when old , reach 
a h eight of 50 or 60 feet and a diam eter of 25 or 30 
inches at t h e  bll se. T h eir candelabra form allows 
them to be d istingu ished at gre at distances. One of 
these species i s  referred to Cereus giganteus or to C. 
Prin glei , which is closely related to it. 

lt w ill be u n derstood that such plants n eed a stiffen­
ing tissne. In the center of the trunk and bran ches 
there is a very thick pith w h ich beco mes destroyed 
with age , so that the plan t forms a genuine tube, hav­
ing the ligneous cylinder as sides: The w ood of w h ich 
it is  formed, although not very strong, is q uite homo­
geneous, and its cylindrical arrangement assures its 
solidi ty, so that cardons are used as building material 
and a8 fll el. 

Many other species of the ordE'r Cactacere, but of 
small size and varied form, are found here. But t h es8 
h ave merely a scientific interest. 

T h e  yuccas are t h e  on l y  t rees that hold their leaves, 
and , as they are 1lI 0noeotyied ons having more 01' less 
rese m bla n c e  to pal m trees, they are named in the 
United States and Mexico desert pal m s  (and also 
Spanish bayonets, Adam'ti needlps, etc. ) These plants 
and the cardons are about the only arborescent ones 
met with in the Mohave desert of Sonora and in all the 
analogous districts of Lower Cal iforn ia having sterile  
portions. These y uccas are called h ere datyl  cimarron. 
They ale m ore n umerous and better de veloped upon 
the Pacific slope, and th e  sppci men shown in Fig. 3 is 
certainly the largest example that is known. An en­
deavor has been m ade to utilize th ese plants by em­
ployi ng their  leave:;, w h ich are rieh in  filaments, for 
the man ufacture of paper pulp. In cert ain parts of 
Mexico, their root stock is used as soap, on account of 
the large proportion of saponine that it contains. In 
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Lower California the iuterior of the trunk is used for 
the man ufacture of mattre�ses. To this effect, the trunk 
is  allo wed to macerate for some time in water, and the 
interior is then extracted, beaten and exposed to the 
sun. There t h en remains a fibrous mas� which, h av­
ing been rendered supple, assumes almost the consist­
ence of h orse h air. The yo u ng trees are th e ones most 
esteemed for this purpose, the old ones being too poor 
in elastic fi bers. 

The Ficus Palmeri merits notice as an interestin g  tree. 
It al ways grows u pon t h e  side of the basaltic cliffs of 
rav i n es, in thrusting its numerous ad venti ve roots into 
the fissures of the rock in order to seek h u m idity the re­
in. Wh at is st r'ange is that the branches, and espe­
ciall y t h e  roots, are flatten ed, and not cylindrical . After 
the tree h as gro w n  old, tbe roots come into contact and 
become ad berent, and then. reaching the rock.  mould 
t h e m sel ves th ereon, j ust as a soft semifluid substance 
would ,  and exh i b i t  a curious whitish aspect. Under 
pro per cond itions, this fig tree, w hich sheds its l eaves 
o n l y  d u r i n g  exception ally hot weath er, yields edible 
fruits of the �ize of a walnut all the year round. The 
ancient Indians greatly estee med these, and the pos­
session of t h e  zelate (th e name t h ey gave this tree) was 
often disputed among them with force. 

I n  Lower California w e  find also a shrub t h at has 
somew h at the appearance of a young olive tree, with 
d i varicate b ranch es, and opposite leaves protected by 
a reinforced epidermis (one mig-ht "ay metallic leaves 
covered with a light fel ti ng). W h en Nuttall, w h o  was 
for a long time j ust.l y regardeci as the lead ing American 
botanist, took a speci men of this plant in h and, h e  at 
once saw that it m ust. form a new genus. He there­
fore erected for it the gen u s  
Si Ullllondsia, which took i t s  
place i n  a !'mall fa mily along­
side of the box, that is to say, 
in the B uxacere, with the spe­
cific name Californica. When 
the season permits it, this 
shrub puts forth in conspicu­
ous flowers that are soon fol-
lowed by dry fruits h aving , :  
the aspect and size of acorns, 
the n u cleus (If wh ich forms 
one of  the food materials of 
the region . If,  unfort unate­
ly, there has been insufficient 
h umidity, the crop fails. It 
will be understood t h at in 
such a cou n try, where the re­
sonrces are so l i mited, this  
crop i n terests the inhabitants 
to the h igh est degree, and so, 
when i t  fails, they are ,-ery 
sore l y  trieu. 

J ,ieutific jmeritJu. 
a cortex-a sort of shining parch mented skin (rhyti­
doma) for resisting transpiration to as great a degree 
as possible. Beneath this is found a half inch layer of 
th ick and almost osseous cells (sclerench yma) forming 
a ram part against evaporation as well as a support 

Fig. 1.-VISNAGA (ECHINOCACTUS PENINSULlE). 

I I  

to turn it to some account. The International Com­
pany, which was organized for the ex ploitation of the 
land and the agricnltural and other prod ucts of the 
northern part of Lower Cali fornia, thought that. it; 
might be possible to man ufacture paper pulp from the 
pit h of the plant. A large q uanti t y  of it was un for­
tunately sacrificed. and the enterprise was then 
abandoned on account of the expense that the trans· 
portation of the raw material i n volved. 

From a botanical vie w point, the cirio h as a h istory 
t h at is worthy of being narrated. After the rush of 
people i n to Upper California at the time of t h e  dis­
covery of gold in this con ntry, its development was 
rapid, and scientific establishments, a m ong others, 
were created for the dissemination of as much in for­
mation as possi ble i ll this new center. Voyages of ex­
ploration were und ertaken to districts not well  k nown, 
and , alth ough the :sterility of Lower Californ ia had 
been observed by the mission aries who traveled 
through it  in the middle of the eighteenth cen tury. 
scientists penetrated it and brought home interesting 
m aterials for stUdy. 

A long ahont 1859, Dr. J. A. Veatch, who was a 
conchologist, but who had some knowledge of botan y, 
made collections of plants as well as of an i mals, and, 
among the former, obtained speci mens of the cirio in 
flower. This !'pecies, as well as several oth ers, was 
communicated to Dr. Kel log, a b otanist, who, like 
Dr. Veatch , w a s  a mem ber of  the Cal i fornia Acad e m y  
o f  Natural Sciences. T h i s  new gen us of the ord er 
Fouquieracere was published in the bu lletin of the 
Academy in 1859 under the name of Idria, and the 
specie� was called columnaria. T h e  small order to 

which the cirio belongs was 
up to then com posed of but 
three species, all of which 
inh abited the same region.  
The Idria is a fourth repre­
sentative and lives in com­
pan y  with t wo of them-t h e  
Fouq Ulera splendens a n d  F. 
floribunda, whic h  are widely 
distrib uted in this cou ntry. 
It is very c urious to remark 
that fonr types of an order 
pot as yet well known to 
botanists, and the place of 
which in clas�ification h as 
been much discussed, are 
quartered at this point of t h e  
globe-three species in Lower 
California, and a fou rth, the 
Fouquiera spinosa, on the 
other side of the gulf, that 
is to say upon t b e  Mexican 
coast. -L. Diguet and J. Pois­
son, in La Nature. 

.. . ... 
Butter In Plaster of Paris. 

We shall terminate this  no­
menclature of curious or Ilse · 
ful plants with the cirio (Fig. 
4), w h ich may be justly re­
garded, like the Wel witschia 
of the west coast of Africa 
and the Didi era of Mad agas-

Fig. 2.-CARDON (CEREUS PRINGLEI). Fig. 4.-CIRIO '(lDRIA COLUMNARIA). 

Th ere seems to be no l imit 
to the ingen uity be�towed 
upon the devi"in g  o f llJeans 

car, as one of the strangest 
represen tar i ves of the vege­
table ki ngdom. 

It w as ohserved for the first 
ti me in 1751 by the Jesuit s  
w h o  were tra veling over the 
peninsula to establish m i s­
sions th ere. It is spoken of 
b y  Father C l avigero in his 
Historia de la Baj a  0 Antigua 
Californ ia. The descri ption 
of it  is given at some length 
by t h i s  writer: who had reo 
marked the oddness of the 
plant. The cirio grows al­
most like a cactal, w ith the 
d i fference that  i t  bears leaves 
like t h e  other plants of w h ich 
we h ave !5poken . Som e of 
these leaves are spi n y  and 
persi�tent, while others are 
norlllal and fall at the time 
of drou g h t. 

T h e  stalk becomes inflated 
at an early age of the plant, 
but the b ranc h es t h at s pri ng 
from this h ypertrophied part 
are totally differe n t  and dis­
appear in part, while they 
persist at the s lJ[n rnit of t h e  
Atalk. T h e  latter, in time, 
rises like a colum n  without 
ever divid ing. unless it happen s to get broken by acci­
dent, in which case it bifurcates. T h e  lateral branches 
spoken of above cover the stalk to a greater or less 
degree, but tht! top branches, which are la rge, form a 
persistent c'COwn and B,re t h e  ones that prod uce the 
inflorescenee. This latter assumes the form of a ralllo:se 
panicle of a stra w yellow color, bearing flowers that 
are destitute of brilliancy. The stalk is covered with 

Fig. 3.-DATYL CIMARRON (YUCCA BREVIFOLIA 1). 

for t h e  cirio, which, as its name indicates, has the a p­
pearance of a taper (cierge). Deeper in the i nterior 
are fo und one or two rows of weak fibro-vasc ular 
bun dles, and, final l y, in  the cent"r there is a thick 
pit h .  

The soft nat ure o f  this plant, the trunk o f  which 
can be easily perforated by means of a saber, or a stiff 
blade. gave rise to the belief that it might be possible 

for accomplishing the tra n s­
port of the perishable pro­
d uce of distant climes to t h e  
English m arket. A n e w  me­
thod, described in the Aus­
tralasian, is that of packing 
b u tter in a box made of six 
sheets of ordinary glass, all 
the edges being covered over 
with g ummed paper. T h e  
glass b o x  is enveloped in a 
layel' of plaster of Paris, a 
quarter of an inch th ick, and 
this is covered with speci ally 
prepared paper. The plaster 
being a bad cond nctor of 
h eat, t h e  tem peratn re inside 
the h ermetically sealed recep­
tacle remains constan t, being 
un affected by e x t e r n  a 1 
change�. The cost of pack­
ing is about 1d. per lb. But­
ter paclH:d in the way des­
cribed at Melbourne h a s  been 
sent across the sea to South 
Africa, and when the case 
was opened at Kim berley, 700 
miles from Cape Town, the 
butter was fou n d  to be as 
sound as w h en it I�ft the fac­
tory in Vic toria. Cases are 
now m ade to h old as m uch 
as 2 c wt. of butter, and forty 

h ands, mostly boys and girl�, are occupied in making 
the glass receptacles ann coverin g  them with plaster. 
The top, or lid, however, is put on by a sim ple m e­
ch anical arrangement,  and is removed by th e pur­
chaser eq ually easi l y. A savi ng of twenty-five per 
cent on freight and packing is claimed in compari­
son with the cost of frozen butter carried in the usual 
way. 
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RECENTLY PATENTED INVENTIONS. I ject is to so con.truct the element that there will be Bottle indicatinl< device. J. Meyer . . . . . . . . . . . . . . . . . . 1>62.637 
Mecha nical.  

SASH LOCK AND OPERATING DEVICE . 
-Abrabam L. Schiller, Scranton, Pa. Tbis invention re­
lates to devices for raising and locking window sashe., 
and is particularly adapted to the single sash generally 
employed in vehicle:;!, such, for instance, as cars, and'the 
object is to provide sucb a device whereby the sash may 
be lowered by gravity to an open position and raised to 
u closing position by the simple arrangement of a drum 
and flexible connections between the drum and sasb, and 
also wherein the window sash may be secured at any de­
sired opening. It consiats of a sash-raising device. com­
prising a rotary shaft. a drum movable longitudinally on 
said sbaft, a clutch mechanism between the drum and 
shaft, whereby the .aid drum and .haft may rotate to· 
gether, means for moving .aid clutch sections into en· 
gagement, mean. for:separating tbe sections, and flexible 
connection between the drum and window sash. 

PHOTOGRAPHIC WASHING TANK. -
George R. Perkins. Schuyier, Neb. Thc object of the 
inventIOn is to provide a new and improved portable 
wasber for photograpbic negatives, arranged for properly 
washing the developed negative plates. and for permitting 
tbe same to dry after washing and witbout requiring a 
rehandling of tbe plates. Tbe mvention cousists princi­
pally of a wash box having an overflow and an automati­
cally opening outlet, said wash box being adapted to con­
tain the negative plates to be washed. and a float valve for 
controlling the water supply to said box. 

FIRE EXTINGUISHER NOZZLE. -Jo h n  
George Hagmann, La Crosse, Wis. Tbis invention re­
lates to nozzle. for the discharge and spread of water in 
the case of fire, and it is designed to be secured to the 
outer side of a building 01' to the inner side thereof in 
any room or room., and it may also be adapted for use in 
conncction with the nozzle of an ordinary fire ho.e. It 
consists of a nozzle for a fire extinguisber, substantially 
trough·.haped and having its bottom wall inclined from 
the ends downward to the central portion. and an inlet in 
tbe lower portion thereof. the said nozzle being arranged 
at an angle to the inlet, and baving a drain through the 
lower portion of its front wall. 

WRENCH. -Joseph Shafer, San Ber­
nardino, Cal. The object of the invention i. to construct 
a wrench e.pecially adapted for removing nuts from ve­
hicle axles in .uch manner that the nut need not at 
that time be grasped by the hand, tbus preventing the 
fingers of the hand from becoming soiled. Another ob­
ject of the invention is  to provide a wrench through the 
medium of which a nut may be quickly and conveniently 
removed from or placed upon the vehicle axle, and 
whereby tbe wrench will be capable of starting the nut, 
no matter how fast it may be .ecured, and to screw the 
same securely to a bearing. A further object of tbe in· 
vention i. to provide a wrench whereby, after the nut bas 
been loo.ened, it may be expeditiously and conveniently 
removed from tbe axle, or wherever it may be placed, 
without swinging or moving the body of the handle of 
the wrench. Tbe invention :consists in the combination 
of a handle baving a longitudinally slotted head and a 
projection adjacent tbereto. a bolt extending through 
.aid slot and capable of sliding and turning therein, a cas­
ing made in the .hape of an open polye;onal box whereby 
it i. adaped to engage a nut. said casing being secured to 
the bolt one s;de of the bandle, a locking wheel secured 
to the bolt on the opposite side of tbe handle and adapted 
to engage the lug thereon, and meanS for turning the cas­
ing and the wheel. 

STEAM DISTRIBUTOR FOR GAS G E N E -
RAToRs.-Joseph H, Baker. Brooklyn. N. Y. The ob­
ject of the invention is to provide for a uniform and even 
distribution of tbe steam to the fore of such furnace. and 
to cau.e the steam to be .upplied to the maximnm of fire 
.ervice and in a drv state, thereby greatly increasing the 
hydrogen produetion of the gas generating furnace over 
that obtained by the steam jet usually employed to pro­
mote combustion. In brief, the invention consists of a 
steam distributor for gas generating furnaces, the same 
consisting of a body portion baving an enlarged and open 
lower end and having an opening in its side and at its 
upper portion, a deflecting plate, a bolt connected to the 
upper portion of tbe body portion and holding the de· 
flectinj.( plate below the open lower end of said body por­
tion, and a .eries of .pacing pins. said pins being con­
nected to the deflecting pl�te and extending upwardly 
therefrom, the pins having notehes in their upper ends,the 
notches receiving the lower edge. of the body portion. 

SLEIGH KNEE.-- Frankli n D. Smith, 
Fremont, Mich. This invention relates to certain im. 
provements in .Ieigh knees, such a. are employed for 
connecting the runners detachably to the beams of sleighs. 
and the object of the invention is to provide a device of 
this character of a simple and inexpensive construction, 
which shall be adapted when in use to hold the runners 
securely in place, but capable of ready and convenient 
removal, so that tho .Ieigh may be compactly stored away 
and packed up during the summer and for sbipping. The 
invention consists in a sleigh knee composed of two sec­
tions, one of which is secured to the runner and is pro­
vided with a socket to receive the correspondingly formed 
portion or journal on the otber .ection. which is se­
cured to the .Ieigb beam. and a locking device to hold 
said .ections together and permit them to oscillate and be 
readily detached. 

MICROMETER CALIPERS. - Samuel H. 
Markbam, Pittsburg, Pa, Tbi. invention consists of a 
micrometer gage comprising a frame having a tubular 
shank, a jaw movable in .aid sbank, a sleeve movable ro­
tatively and longitndinally on the shank and operatively 
connected to said movable jaw. graduations formed 
around one end of the sleeve, and a series of eight gradu­
ations, each extending longitudinally of tbe shank and 
adapted to be traversed by tbe graduations on the end of 
the sleeve, said .eries of eigbt graduatIOns occupying a 
part of the surface of tbe shank corresponding to the 
.pace occupied by seven graduations on the sleeve. 

practically no waste of the zinc ; and further, to so con­
struct tbe element tbat several may be packed closely to­
gether for transportstion. It consists of a zinc element 
for a battery, comprisilig a hub portion having a tapered 
opening, an ,amalgamated zinc supporting stem baving 
a taperedlportion at its lower end, having a lengtb sub· 
stantially equal to !'he length of the opening in the ele· 
ment hub and having a straight cylindrical portion above 
tbe tapered portion of a diameter equal to the smaller end 
of tbe opening through the hub. 

Miscellaneous. 

SCISSORS SHARPENER. -Warren Titus, 
of Kelley's Island, O. 'rbe invention is in the nature of 
a sino pIe and practical devicc for rapidly sharpenin!! 
scissors or shears, producing a smooth, true, and fine 
edge with any degree of bevel to said edge. The inven· 
tion consists of a .harpener for scissor. and shears com­
prising an abrasive surface, laterally yielding guide. for 
tbe scissor blade, and a yielding pres.er foot bearing 
upon tbe back edge of the blade. 

D N D E R W A I S  T. -George D. McKay, 
Minneapolis. Minn. The object of tbe invention i. to 
provide an improved underwaist for boys, but applicable 
also for the use of girls and ladies, which shall permit a 
perfect freedom of action for tbe child at the waist line 
in romping and playing. allowing free use of tbe body in 
bending forward, backward, or sidewise without strain· 
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Marine Iron Works. CbiCago. Catalogue free. 
For mining engines. J. S. Mundy. Newark, N. J .  
Higb Il"rade well drills. Loomis C o  .. Tiffin. Obio. 
. ,  C. S." metal polish . Indmnapolis. Samples free. 
Mariner & Hoskins. Assayers. 81 Clark St., Chicago. 
W. Hoskins & 00., A ssay Furnaces, 81 Clark St.,Chicago. 
Presses & Dies. Ferracut.f� Macb. Co., BrIdgeton. �. J .  
Handle & Spoke Mcby. Ober Latbe CO.,Cbagrin Fall • .  O. 
Screw macbines, m il1in� macnme:::i. and drill presses. 
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an improved article of manufacture of an underwaist I Cal. 
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provided with a drawers .ul'Portillg belt arranged en- . A Wall Street lawyer gives advice on patents. obtains 
tirely below the lower edge of the body of the waist, capital .  a�d incorporates compames, taking stoc� of 
whereby to avoid tbe bulk resulting from an overlapping compa�y m payment. Box 168 EqUItable BUIld mg. 
of said edge and belt, the latter being provided with fas- N. Y. CIty. . 
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SASH FASTENER. -Thomas E. Ept ing', and other Rooks for sale by Munn & Co .. 361 Broadway. 
of Jennings, South Carolina. The invention relates to ;i/ew York. Free on applicat.ion. 

Clotb cutting macbine, J. Pbilippsobn . . . . . . . . . . . . .  562'657 Clutch, W. H. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562'478 
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Coupling device. E, A. gperry . . . . . . . . . . . . . . . . . . . . . .  562.560 Cou phng for electrIC or otber power transmission. 
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that form o f  .ash bolder i n  wbich double locking pawls 
are arranged between the sash and the stationary win­
dow casing ; one of which pawl. locks the sash against 
upward movement and the other of which locks the sash 
against downward movement ; and it consisth in the pe­
culiar construction and arrangement of tbe parts for 
rendering the device univerally applicable. In brief, it 
consists of a .ash holder and lock comprising a box or 
ca.ing, two spring seated pawls fulcrumed near the end. 
of the box and having tbeir inner end. converging and 
protruding tbroug-h the side of tbe box near its middle, 
and having push buttons on their otber ends protruding 
througb the outer side of tbe box near its cnds. and a 
series of headed pin. or screws seated in tbe sliding win­
dow sash at right angles to the same and co·operating 

t.S Curtain fixture. adjustable, W. '1\ A. Durpby . . . . .  . 
1 Curtain folding banl<er. J. H. Best. . . . . . . . . . . .  " . . . . 1>62 779 Curtain or portiere bange�� G. A. Gernaud . . . . . . . .  562:601 Curtain pole and fixture, Ii .  A. Herrick . . . . . . . . . . . .  562 726 

with the pawls. 
DISPLAY RACK. -Clarence L. Willi ts, 

Galva, Ill. This invention bas for its object to provide 
a display rack, wbich will be particularly adapted for the 
purpose of di.playing neckties. and one which may be 
readily adjusted to adapt itself to the amount of articles 
to be displayed to .how tbem. and to this end tile inven­
tion consi.ts in a device comprising two longitudinal 
base bar. having peculiar features of construction. and 
having standards rising vertically therefrom. These 
standards are arranged in transverse pairs and carry de · vices for supporting the neckties or other articles dis­
played, and by reason of the peculiar features of con­
struction whicb the .tandards and said supporting de­
vice. have, the invention is particularly advantageous. 

PUZZLE .-Walter E. Wilcox, Arka.n sas 
City, Kan. The object of the invention is to pro­
vide a puzzle in which a teeter bar is employed, to­
gethcr with three rolling objects. preferably marbles, the 
teeter bar being provided witb sundry openings, tbe 
puzzle con.i.ting in so distributing the rolling objects or 
marbles on the teeter bar as to balance tbe same. The 
rolling objects or marbles are adapted to represent the 
proverbial " Three Blind Mice. " and are to be guided to 
proper positions on the teeter bar. 

BANK FIXTURE. -IshmaE'1 Jay Ba rnes, 
Decatur, la. The object of the invention is to provide a 
new and improved bank fixture wbich is simple and duo 
rable in ccn.trnction and arranged to enable the cashier 
or other official to protect himself and tbe money in his 
charge against burglars and tbieve. during business 
hours. It consi.ts of a bank fixtU1'e, comprising a scries of 
slats journaled in an open frame. a bar connected with the 
said slats to open and close the same, a spring pressing 
on the said bar, a locking device engaging the 8aid bar 
and adapted to normally hold the same in position wben 
tbe slats are open, and a drop door provided with a catch 
adapted to engage a .houlder on tbe said bar, to support 
the door in an uppermost positiou when tbe slats are 
open, and a drop door provided with a calcb adapted to 
engage a sboulder on tbe said bar to support the door in 
an uppermost position and to permit tbe door to drop 

HINTS TO CORRESPONDENTS. 
N a m e s  a n d  A d d t'eMs must accompany all letter. or no attention will be paid thereto. Tbis is for oUI information and not for publication. 
U e fc l'c lu' e s  to former articles or answers shoultl give date of paper and pa$e or number of question. 
I n q  . .  i I'i c _  not answered In rea.sonable time should 

be repeated ; correspondents will bear in mind that 
Borne answers require not a little rescarch, and. 
though we endeavor to reply to all either by lctter or in this department. each must take bis turn. 

R n  y e J'f!ij wishing to purchase any article not advertised 
in our columns will be furnished with addresses of houses manufacturing or carrying the same. 

S p c c ; a l  " i l· i ll. e l l  I lI fu l· .. ) ;;t t i o n  on matters of 
personal ratber than general interest cannot be 
expected without remnneration. 

S c i e l l t .i th�  l\" lu e l' i l' u n  S I I ,) p l e nl e n t s  referred 
to may be had at tbe office. PrICe 10 cents each. 

R o o l",  referred to promptly supplied on receipt of 

8��t��.a1,��]�:i �����.atic, E. C. Fremaux . . . . . . .  562:718 

b�W��;;�{;'e�t. �: ��W:l.OD.: : : : : : : : : : : : : : : : : : : : : : :  rul�,tM Dental cb air. A. P. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . i>62:300 D�ntal engine. O. H. & A. �'. Pieper . . . . . . . . . . . . . . . .  i>62.742 DIsh cleaner. W. H. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.710 

E�"J'rlt�fd';�· :;'il�r ��!ii���ii; 'il: ii: ·ji,ek.on: : : : : :  �,�� D00r opener and bolder. J. H. Clay . . . . . . . . . . . . . . . . .  562:377 g��;;�� ��gp�it��g�i�riction: '.i: c: ·K'lillbi.ii : : : : : : : �'�ll3 Drill. See 'l�raveling swing drUI .  ' 
El<l< curter. K. Hedber� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i>62,605 
�l���:::� ig��;��.e� �R�K�r\':r�.� : : : : : : : : : : : : : : : : : :  .. : �'m Electric furnace. King & Wyatt . . . . . . . . . . . . . i>62,400. i>62'403 Electric generators, automatic operation of. F. E. ' 
Ele��lg�:gtei:, ·ii :  'E: 'Ri'der: : : : : : : :  : : : : : : : : : : : :  : : : : :  �:�! Jl�lectric meter, A. G. Waterbouse . . . . . . . . . . . . . . . . . . 562.680 

price. 
i'. i n  e ra 1 ",  sent tor examination 

marked or labeled. 

�:����l�lm��r�ranc?ogil�o�iigg Ein��g���s'm: ' it: · ·c: 062,366 
Ele��l�hswitcbboard ' and' 'cii-cti£i ' iDaker: ' A: ' t: 562,745 

Ele�t����i' di'st'ri'bution ' s'ysteii;: 't: ' k: '(ippeni:lei� 562,658 

Ele���iila�iieis: 'bank'o:(C: 'E':Xilen: : : :  : : : : : : : : : : :  �.� should be distinctly Elevator operating m ecbanism F. B. Perkin • . . . . · 562' 741 Embroidering macbine. H. Spubl. . . . . . . . . . . . . . . . . . . . 1>62'675 

(6886) E. L. J. says : Will you please 
give me a formula for staining the inside of a camera 
dull black? A. A �ood dead black is:made as follows : 
Mix drop blac:" ground in turps, with gold size and turps 
_ enough gold size to keep the black from rubhing off 
wben dry. 

(6887) F. H. E.  asks if a permane n t  
magnet i s  affected b y  heat. I f  so. where or  a t  what 
temperature does the action commence ? Is tbe tem­
perature produced by steam under 100 pounds pressure 
sufficient to demagnetize a permanent magnet ? A. A 
magnet is demagnetized by a heat bordering on red. The 
heat mentioned will not injure it. 

(6888) A. K. says : Would yo u  k i n d l y  
inform mc a s  to how t o  make and what different articles 
to use to make impression wax? A. Temper paraffin 
wax with olive oil to suit conditions. Mix a little 
whiting with it while hot. 

Engine. See Rotary engine. ' 
Engine, F. C. Rlnscbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,423 EnlZines. electrIc i�niter for gas or hydrocarbon, 
En0n:!: �::���i�';r 'expiosive,' i:: S: Gardn,,:':.:: : : : �.��g Escapement mecbanism. C. Eo Allen • • • • . • . . • • . . • . • •  562·5b1. Exercj slng device, G. Gossweiler . . . . . . . . . . . . . . . . . . . .  562:389 ��:i��\�� �:;i����i.�: fia?t�;:: : :  : : : : : : : : : : : : : : : : : : �:m Faucet. J. S. Lester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i>62;6211 
�:��ewc�i��p��ri:: ii.�: �:g:l.: : : : : : : : : : : : : : : : : : : : :  �:�� l1:ence makinr! mach i n e. W. J. Bowen . . . . . . . . . . . . . .  56:!,452 
[l ence post. end. G. A. Harlow . . . . . . . . . . . . . . . . . . . . .  562.466 Fence, w i re, J. McKee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,41.3 F�nce. wire, �L C. Terry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.[1$ Ifence wire reel and straIghtener. combined, G. H. Mil l er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,471i Fender. See car fender. File. bil l ,  J . C. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,667 Fi Ie, bi l l ,  Ii'. r. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  502,444 File case and tile. H. N. BODz . . . . . . . . . . . . . . . . . . . . . . 5ti2.3�O Fili l lg receptac le  and index. G. H. Richter . . . . . . . . �.-l22 F!rearm .stoc�, adjustable. H. M. Quacken busb • . . .  &,2.487 Flre ext  Ingmsher, 1. Brashear'3 . . . . . . . . . . . . . . . . . . . .  662 568 Flies, device for rel ievin� animals from, H. Chen� a\llt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i>62 758 Fluid pressure brake, R. A .  Parke . . . . . . . . . . . . . . . . . .  5b�.773 �'lux, H. C. Neary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.7:l5 Fodder cutter. J . Dick . . . . . . . . . . . . . . . . . . , . .  562,512 t.o 562,;)1;� Fur trimming machine.  H. & A. Chapal . . . . . 0 • • • • • •  b�;2.3i5 l-"urnaGe foot box. Eversman & Wagner . . . . . . . . . . .  562/)96 lfurnace front for steam bOi lers. J . P. Serve . . . . . . .  56�,49a Furnace. raTlg-p, or stove door. J. E. Davis . . . . . . . . . 562.5 1 1  

INDEX OF INVENTIONS g�:'a�d �;rvrri\e,!��.rW.· jj: K·e�ned·Y : : : : : : : : : : : : : : : : :  �:�f� Gas, a pparatus for generating acetylene, King &, 
For which Lenerll Palent of tb e 

U nite d Statell were Granted 

June 23. 1896, 

W yat.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,401 Gas lights. material for and process of mNllufac­turing hoods, etc . • for incandescent. W. L. Voelker .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  502,441 Gas manufactnring apparatus, T. G. McEwen . . . . . 562,412 Gas or vapor, device for regul ating the flow of, O. 
P. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.410 

Geari ng, "N. I .  Bunker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5fP,'j04 
" N  D EA C" HEA RING '1'" A'I" DATE. 8r�;��;o;';:���;��u:·i.iticr:��':;iking ievei. 1;r�ut 

562.624 
& Bodmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.679 Glasses or tubes, machine for graduating. Traut 
& Bodmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>62.678 Grain cleaning dev ice. F. F. Landis . . . . . . . . . . . . . . . . .  562 t):!5 

Advertising apparatus. el ectrical, C. E. Skinner . . &62.429 G rain d ri l l ,  W. B,lllwarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.755 

[ See note at end of list about copies of t.hese pat.ents.1 

Advertising clock. C. Spavet.lta . . . . . . . . . . . . . . . . . . . . . .  562,4:10 Grain separator. J.  \Y. W oodruff . . . . . . . . . . . . . . . . . . . .  562.150 

C LOTHES D RIER. -SE'bastian T. Hol- 1:i� g��g�e��'i,"ar!tu\:" ��VI�t�jac'key: : :  : : : : : : : : : :  : gb�:.{1� 8�:���������'�' J�;.t,::,ettor ·  ;:ep;.o·d;;Ci·�g 
. .  ����. 562

,
758 

lister. Brooklyn, N. Y. This mvention relates to certain 1:��n�� ":.e�u���llsH · F · j)' ·Scbwai:lti · · · . .  · · · · . ��,+� Gril�dti��8���4 1:;r���!h'tn� ·k�iv��'W�·c·:Case . . : : :  ��:�� 
improvements In clothes driers. and has tor its object to Amalgamator, C. P. Watterson . . . . . . . . . . . : � : : : : : : : : :  562:f�l Guns, breech mechanlsm 1'or rapid fire, H. Schnei-

when the bar slides to close tbe slats. 

provide a device of this character of a simple and mex· ���r1et:.al': rro�e�':i�e.� : : : : : : : : : : : : : : : : : : :  : : : : : :  ��:� GUI�S�r c'';�;b'i � ;,ti�� "cl'etii,i;;g"':o;!'ior: · Po·we •• · &; 562
.
666 

pensive nature, which .hall be especially adapted for use I Awnin .. , .J . G. Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 062.458 8urface " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  582.416 

mdoors for drying clothes and for other bousehold pur- 1:�\�·goxRil.reN:iI: Dav,.::::::::::::::::::: ';,62,588. ��:�� l:jl,Tr'�l��i��\?aY��I�".; J:. ���.���.::::::: :::::: : : : : : : . t!N!Jl 
poses. It consists of a clotnes drier. comprising a .heet Bale tie, B. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . 562.692 Ha Iter. Allen & MaltbV . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51;2.702 

metal band having it. ends provided with reciprocal fas. j BBaanledtCJeu·tMte·rGarnodof .. e·e· d·e·r·.· H .. ·. ·A 
. . . · G·�u . . y . .. . . . .. .. .. .. .. .. .. .... .. .. . ��,2

2,.7426� H amm er. F. H. Colvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  502,581 
� t.JIJ 't Harp. A .  WydTnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,447 

tening devices, and having pockets formed in It and ar- ,  Basket .. Eo L. Cadwell . .  . . .  . . . . . . . . . . . . . . . . . . . . .  562,780 Harrow, G. B. Davison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . &;2.711 

ranged in pairs, the pockets of each pair being aligned Bat!;;:e,sv .UL�l�\��::.���.r.]al. �.f . . �.���.-.���. �����.�� 562,776 I ii:�r���;�o�gh��i�� J���� i�'e,' G: ii Brus'Ii : : : : : : : :  ���l3b 
with each other transversely of the band. anil a book or Beer steamer. bottled. G. Freiwald . . . . . . . . . . . . . . . . .  562.460 Hat fttstener. H. G. Scarborou�b . . . . . . . . . . . . . . . . . . . 562.5.06 

spring wire baving its ends arranged adjacent and bent in ��\�. ::,\;lec;:�/j.1:il��;;id·. : :  : : : : : : . : : : : : : : : : : : :  : : : :  �:�� ���II��ea�i:a",.�:�����: .i: J:r�l:����.� ·. : ':. : : : : . : :  : '. ��:� 
opposite direction., said bent ends of each book being ���er':l��nd�m�:-r'i.i.:i����W��reeii : : : : : : : : : : : : : :  ��:m �ggf. tfl���';,"r.1�0��n�II���x : : : : : : : : : : : . : : : : : : : : : :  g:;�:�� 
provided with shanks arranged to engage the pockets of Bicy cle, J. S. Wbiteley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i>62.446 T lorse.l:lOe, F. H. Hrllmb le  . . . . . . . . . . . . . . . . . . . . . . . . . . 662.067 

one pair and being held therein by the elasticity of tbe Bicycle drivin� mecbanism. S. F. Clonser .. . . . . . . . .  562.560 Horseshoe. E. W. Enge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,762 

�lml� ��:�:i�i.Fi. Iffo:J�ba.r��: : : :  : : : : : : : : : : : : : : : : : :  ��:m �g��e:�3�o�;,�·ri:iik�ar;;er: : : : : : : : :  : : : : : .  : : : : : : :  ��:� body of the book. the combined lengtb of the shank. Blcycle ·support. W. J. Smart . . . . . . . . . . . . . . . . . . . . . . . . 1>62.669 H ydraulic engine, J.  W. Garrett, Sr . . . . . . . . . . . . . . .  51;2.721 of each hook being greater than tbe distance between the Billiard table cusblon,  W. F. Dunn . . . . . . . . . . . . . . . . .  562.514 H ydrocarbon burn er, W. J. Jackman . . . " . . . . . . . . . .  562.537 
adjacent ends of thc pockets which they engage. Bird Cllj!'e perch bolder. G. C. Hinman . . . . . . . . . . . . . .  562.466 Inl<stllnd. R. M .  Badger . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  i>62,764 

Electrical. 
Bit, J. ;).luirbead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.479 I n valid supporting and moving apparatus, S. S. 

NOTE.-Copie. of any of the above patents will be Boi ler. See Steam boiler. I H epbllrD . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.725 

E L E C T R  1 C BATTERY ELEMENT. - furnished by Munn & Co . •  for 25 cents each. Please �g�:rr���a�re�·ofde�?¥-�"J':H: ·Maiin: : : : : : : : : : : : · : : : :  �:��� ·k\��::��i�!b?:;:i��·. fd;p��.����.'�I.� : : : : . : : : : : : : : : : :  ��:� 
George J. Ortner, Pueblo. Col. The invention relate. send name of the patentee, title of invention, and date Book •. uPIl0rt. adju.t,able. D. J. Wilson. . . . . . . . . . .  f>62.749 Kn�tting fram�. C. Terrot " . . . . . . . . . . . . . . . . . . . . . . . . . 56%.67, 

. I I . I ts f b tte d h b f thO I Bookbmdmg, J. B. 0 Rlva . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.6i9 KDltt!ng macb\ne. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . 6ti.",5?,3 
particu ar y to ZInC e emen or a a ry, an t e o  - , 0  IS paper. Bottle, S. J. Sml�b, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1>62.671 . Kmttrng mach me, G. F. Sturges . . . . . . . . . . . . . . . . . . . 562,436 

© 1896 SCIENTIFIC AMERICAN, INC.



I t itut if it jlUttitau. 13 
Knob attachment. F .  H. Richards . . . . . . . . . . . 562,419, 562.4� I. Tea kettle. A .  W.  Cram . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,761 
Knockdown box, P. L. Webb . . . . . . . . . . . . . . . . . . . . . . . .  562,&.l� Telepbone circUIt., sy.tem of cnrrent .upply for, 
Ladder, C. Roney . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  562.bti5 J. S. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.� 
Ladder • • tep. C. H. Dyar . . . . . . . . . . . . . . . . . . . . . . . . . . .  50'2.71 6  Thill coupling, D. M. Bair . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562 
I,amp burner. J. Line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.600 Thill coupling, W. A. Gowen . . . . . . . . . . . . . . . . . . . . . . . .  562 
Lamp, electric arc, D. Hiu-ham . . . • • • • . . . . . . . . . . . . . . . 662.009 Thimble, IT. A. Knauss . .  o • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Last tack holder. I .  O .  Littlefield . . . . . . . . . . . . . . . . . . . .  5(;2.631 Tire. pneumatic. J .  W .  Paille . . . . . . . . . . . . . . . . . . . . . .  . .  
Latch meceanism, n ight. C. H .  Brl�den . . . . . . . . . . .  b62.i173 'l'irc, pneumatic cycle, H .  Grnttner . . . . . . . . . . . . . . .  . 
Lathe for operating tools by fiexible sbafts, Tires. hole closing device for bicycle, J. L. Hatcb 

Browne & Harri son . . . . . . . • . . . . . . . . . . . . . . . . . .  0 • • •  5b2,5OR Toaster, S. E. Onstott . . . . . . . . . . . . . . . . . . . . . . . .  o • • • • • • •  
Lathes, rest for pivo t ing. J .  K .  P. Mil ler . . . . . . • . . . .  562.407 Tobacco granu lator, J. W. DanieL . . . . . . . . . . . . . . . . .  . 
Lead. manufacture of wlJ ite, W. P. &, W. Tatham 562.4·)7 Tobacco moistener. H. '1'. Sidway . . . . . . . . . . . . . . . . . .  . 
Leg protector. A. Herbelin . . . . . . . . . . . . . . . . . . . . . . . . .  662.6u8 Tobacco pipe, W. E. Elam . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Legging, gentleman 's storm, C. Fisher . . . . . . . . . . . . .  5b't,784 Tobacco pipe. J. F. Malltnckrodt . . . . . . . . . . . . . . . . . . .  . 
Linotype bars, means for trimmillg. M. H. Whitta.. Tobacco pipe. A. Von Seba�tiani . . . . . . . . . . • . . . . . . . .  

ker. . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . .  . .  . . . . . . . . . . . .  562.560 Ton�ue .upport, vehicle. Mltcbell & Rlcb . . . . .  . . ' 
Linotype machine, C. E. Al len . . . . . . . . . . . . . . . . . . . . . .  562,56H '1'001, combination, Hummel &, Lothrtd�e . . . . . . .  . .  
Liquid separator. centrifuIl.I. M .  L .  Hoyt . . . . . . . . .  562,782 Tool. combination. L .  D .  SmIth . . . . . . . . . . . . . . . . . . .  . .  
Liq�!��::t1n

s
g'�

I
��·If:c1��g!r�g. ���::��.��� . . ��� 562,376 ��:in<;fi�'i-2�;h�� 'liLes: apparatu's for autoiiiaiic-

I,ock. L. Endres · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56'J,515 ally cleariog. A. Morel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.635 
Locomotive. C. A. Couch . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.583 Trolley , H. A. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,49f 
I,ocomotlve, electric, J .  C. Henry . . . . . . . . . . . . . . . . . .  562.3�8 Trolley arm., apparatus for operating. P. J. 
Locomotive. electr ic. I. E. Storey . . . . . . . . . . . . . . . . . . . 562,502 Dowling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,591 
J,ocomotive. tramway. R. Hardie . . . . . . . . . . . . . . . . . . . Sb'2.00t Trolley device, H. A. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  562,523 
Loom harness operating mechan ism, C.F.Perham 562,655 Trousers waistband. S. Katz • . . . . . . . . . . . . . .  562,615 to t�g: �1�t� ����a����mlin!c�aJ���g':·F: 'Perham �:� ����: �r:Ct�ic

C
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Loom reed. J. A. <'lark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.157 Trunk. F. J. Pavek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662. 
Loom shedding mechanism. O. W. Scbaum . . . . . . 562,551 Trunk attacbment, R. L. Cohen . . . . . . . . . . . . . . . . . . . . .  562.759 
I�oom shuttle. A. &, S. Widmer . . . . . . . . . . . . . . . . . . . . . . 562,685 Tubes, ap)Jaratus for removing mandrels from 
Loom .buttle checking and releasing mechani.m, metal, W ootton & Goold . . . . . . . . . . . . . . . . . . . . . . . . .  562.778 

C. �'. Perham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,,2 653 Tubing, manufacture of .eaml�ss, H. H. Jack . . . .  562.728 
Lubricator, IJ. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.740 Type, mould for casting lines of, A. H. ALex .. 
Man ICure implement, W. Carrick . . . . . . . . . . . . . . . . . . . . 56�.57S ander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,751 
Match, C. R. A. G. Schwiening . . . . . . . . . . . . . . . . . . . . .  562,426 Type writinR' or other machines, chal'acter select .. 
Match sticks from plates, machine for punching, in� device for, C. E. Al len . . . . . . . . . . . . . . . . . . . . . . .  562.562 
Me:;;al�I:I���:·w:·p:iio,:ioii: 'jr.' .' .' : : .' .' .' .' : .' .' · .' : �:�l v��

r
e���t�':!�l�;:
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a
Ilt�:'i�':t¥ew,; : : : : : : : : : : : : : :  �:� 

Metal pilmers. compound ratchet feed gearing Valve for water t,ank., automatiC, C. Kuhach . . . . .  562.543 
Mn�
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�mst.,s:: ����:::� Iioachine. May & Hunter . . . . . . .  562.'rn3 �:��'i�;:.:.::lil���t.
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Miter box. t5. P. Lerch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.471 Wagon, W. B. Stover . . . . . . . . . . . . . . . . . . . . . . . . . 562.433, 562.434 
Mixer. See drink mixer. Washing utensil. M. M. Davis. . . . . . . . . . . . . . . . . . . . . . .  459 
Moistener for gummed .urfaces. C. M. Pratt . . . . . . 562.659 Watch movement holder. C. M. Evans . . . . . . . . . . . . .  
:�;��·Ch�

e
:!a��.

o
:�-Wa�d

o
;�:�l�.��� �.��?�: . . . . . . .  5m.440 ;�,�

r
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r
H� 'c�e��l'!���: : : . : : : : · : : : : : : : : :  � : : : : :  

N.ilIng machine, H. H .  Bulfum . . . . . . . . . . . . . . . . . . . . .  662.7113 Windmg t hread on  spools, apparatus for, I .  E. 
Nailinll macbine, �'l int & Howard . . . .  ' . . . . . . . . . .  562.597 Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.651 
Net

��1;���r?���?�. �?� ������ .
• 
���: ������. ����: 66�.m6 ;i�gl:'�lke�: t. t�I1¥;'\".{DS;'00 : : : : : : : : : : : : : : : : : : : : : :  �:r� 

Nut lock, J. P. Gamble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.600 Wire springs. macbine for making spiral, C. A. V. 
Oar. bow faCing. 1;). B. Cleaveland . . . . . . . . . . . . . . . . . .  1>62.5\0 Hallgren . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,529 
Oar, row boat. J. Berron . . . . . . . . . . . . . . . . . . . . . . . . . . . . 502,369 Wire weaving machine, W. W. McCallip . . . . . . . . . . .  562,641 
Ocu l ists and opticiamt, instrument for use by, F. Wood bundJer, kindling, D. A. Greene . . . . . . . . .  . 562,722 

G: Ritchie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.424 Wood working macblne •• chain feed for. C. W. H. 
Oil bu rner. C. W. Claybourne . . . . . . . . . . . . . . . . . . . . . .  662.576 Blood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562,756 
Oils, sweetening, M. H. Smith , .  . . . . . . . . . . . . . . . . . . . . .  562,670 Wrench. See Pipe wrencb. 
Operat ing cbair and table. combined. J. F. Sell . . .  M2'(28 Wrench. Courtrillbt & Megllenhofen . . . . . . . . . . . . . . .  562.709 
Orange pulp remover. E. G. Bouton . . . . . . . . . . . . . . . . 562.372 Wrench. F. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  562.497 
Organ bellow. and treadle web clamp. J .  U. Frye . 562.386 Wringer roller, C. A. Kohl . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.542 
Outlet box and Oxture .upport, C. O. M.il Ioux . . . .  562.6.'l3 
Pail .  milk. G. L. McCal lum . . . . . . . . . . . . . . . . . . . . . . . . .  562.7a� 
Paper fixtllre, roUt O. H. Hicks . . . . . . . . . . . . . . . . . . . . .  562,533 
Paller. mechan i.m for drying varnished. W. Hol- DESIH NS. lings worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.53! 
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I;a�.�: ��� • .' : : : : : : .' : : .' .' :  �:�� Badge. J. L. Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.657 

Pen wiper. E. G. Bouton . . . . . . . . . . . .  . . . . . . . . . . . . . .  562.371 g!'dg'l' 
but\On. C. f G

W
°'lte'J:;ii" . .  · . . . . . .  · . . . . . . . .  �g':l7'1 

Penci l  box and 'I' square. combined. Lita . . . . . . . . . . 562.486 B:���l� ���� "t�p�:Bowim: . . . . .  �: : : : : : : : : : : : ·. : : : : : : :  25.'674 Ph
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o
���1:S: Button, W. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,655 

Robin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562. 66 1 8an' �' l;r/all?e� . . . . . . . . . . . . . . . . . . . . . . . . . .  25 '677 '£ ' ��,� 
Photographic color screen"J. W. McDonough . . . .  562.642 ane a r c, . orrl. . . . . . .  . . . . . . . . . . . . . . . . . . ,  .0 0, ' 
PhotographiC objective, D. Kaempfer . . . . . . . . . . . . . 50'2.611 8:�:e"l.·i":

r
B�J��.' : : .' : : : .' : .' : : : : : .' : : : : : : .' .' : : .' :�:6:�
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. ik� Ph

�fll�:
a
.f.���.rJ:f�g�?�?�� .��� �����?���� ���.��: 8:�g:�: �: g���iier: : : : : : : : : : : : : : : : : : : : : : : : : : : : ' : : ' : :  �:= Photographic s tlutter, O. Friese . . . . . . . . . . . . . . . . . . . .  Carpet, E. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,682, 25,683 Piano case. W. '1'. Sm,l th . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Carpet. N .  S .  Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.1& Plpe wrench, !t . W. !' reemun. . . . . . . . . .  . . . . . .  . . . . . . .  . Cradle. C� T. H,Qbinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,,675 

�l��
o
�� ���

a
:t'�;·.!�c�I:ism: :,i:'ii:'P'iwejl·::::. : : : �::M I Du.t pan. Rose & Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,666 

Plaster comDound, C. Allu isi . . . . . . . . . . . . . . . . . . . . . . .  5I1!.4 19 I a�lg ?::;�
e
1: �'. �·e�:li��: : : .' .' .' .' .' .' : : .' .' : : .' : : .' .' : .' :25.00ii, �:� Pliers. W. H. Metzger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5102.052 Hln�e, B. E. Kipp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.663 Plow. W. B. Kel ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.61� Lamp .hade. G. W. Ballou . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.661 Plow, J. Plenty . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  66".�' Necktie, �'. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,658 Plow. T. B. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.6 . 2 Necktie band bolder. C. W. Walton . . . . . . . . . . . . . . . . . 25.659 ���f�\:'i��c�fenh�i

I
H·GBFGne . . . . . . . . . . . . . . . . .  �.� Padlock. J. Rocbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.664 

P t 
a
s l an t Y, • • oss . . . . . . . . . .  . . . . .  • Sponge cup, J. Berner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,600 

P��;'r t:
e
n.en·'it

pos
d· ' ce L At d 562 696 Table. D. A. Be!'kwith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.676 

Power tr
a m\tl

ng eVl
h

• · ·  E01 S . . . . . . . . . .  
· 66.498 Toy bank"R. FrI.ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.662 

Print i ng ����\ne
n
�e::o���St�'yl inder. ���.rcoti: 562:427 Weeder, 1.1;. J. Llpe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.667 

Printing pre ••• A. E. Dowel l . . . . . . . . . . . . . . .  662.7 1 3  to 562.715 ���f���inc;l:roi:,� ... !d���lt
n
�cke;.: ·coiilbirieii, 

5
6

2.469 T RADE M A R KS. Baisley & Decker. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  562.698 
Pull boat. L. B. McEwen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.6« Ane.thetlcs. Chemische Fabrlk anf Actien, vor-
Pump pistons. packinl< ring for, W. E. Karn ... . . . .  562.540 mal. E. ScberlOl/. .  . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . .  28,488 
Pump, steam, T • .T. Owens . . . . . . . . . . . . . . . . . . . . . . . . .  562,554 Axle grease. A. H. Kilbourn . . . . . . . . . . . . . . . . . . . . . . . . . 28,439 
P
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l
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Bak
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���.
l . .  ��������.t�.��� .�: 28,451 
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i
�.�� : : : :  : : : : : : :  �:� BIC��irv!r�'iI;!��·G���t a� Jr"o����� . .  �:.���.

l
��.� .�:. 28.462 

Pyrotechnic firin" device, J. G. W. Berck40Itz . . . .  562.451 Boot. and .hoe. made of leather or of leather and 
Rack. See Display Rack. clotlI, G. E. Noyes . . . . . . . . . . . . . . . . . . . . . . . . . . · ,  . . . . .  28.427 
Railway crossing. G. B. Leigbton . . . . . . . . . . . . . . . . . . .  562.627 Canned fruit •• vegetable., mackerel and lobster. 
Rai lway, electric. H. Brandenburg . . . . . . . . . . . . . . . . .  562.�53 extracts, lye, c baking powder. olives. I:B::;' s1��"!f.

i
i·ufo:atTh��

e
{i: Milier: : : : : : : : : : : :  �:� ����:·k��a({

C
�a1 L��;'. �.i��g�

r •. . ��. �I�� 28,448 
Railway signal operating apparatus, compensat.. Chemical preparation, emische Fabrik auf AC-i ng device for. J. W. Lattlg . . . . . . . . . . . . . . . . . . . . .  562.770 tien. vormal. E. Schering . . . . . . . . . . . . . . . . . . . . . . . . .  28.431 
::ll::�.�¥��c;e�ng

S
co�����oi-· Undergroiind ;'iec� 
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e
�etilileiii '&i ·Brother.' .' : : : : : : .' .' �:� trlc. S. L. Pbll l lp .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.49f Dyestull's, Farhenfabriken, vormals Fr. Bayer & Rallway., traveIiDI< c<lntact for plow for under- Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,432 �round electriC. S. L. Phillips . . . . . . . . . . . . . . . . . . . .  562.483 �lg��: �'i'.'!,':.'r��.Iili';!'r1,':.t,:osiiy ·comj,iiny.:: : : : : : : :  �:i� ll::t�h�·���If.

e
�Cwiiiow,j: .' : : : : : : : : : : : : : : : : : : : : : :  �;� Gas Iight appliauce., Wel.bach Light Company . . . .  28.455 

R
ecorder. See Time recorder. Gloves. kid. lambskin, and other leather or skin, 
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Ill.t?�leiche,:.' .' : : .' : : .' : : : : : : : : : : : : : : : :  �:�� Davi .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.527 Hair washes and toniCS, Barker & Kel ly . . . . . . . . . . . .  28,434 Ribbon fastener. B. F. Orewiler . . . . . . . . . . . . . . . . . . . . . 562,6{8 Hams. bacon, pressed meats, sausage, cooked 
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i
���� .�.�. ����.� . ���� 28,452 RoJJin� mi l l  for producing continuous and end.. Harrows, revolving plows, cultivators and seeders, 

Roi::; ���f���'2:I���;szai .' : : : : : .' : : : : : : : : : : .' : : : : :  �m HaP���:�s���r��nC�
m
/e���;.on: : : : : : : : : : : : : : : : : : :  �� Rotary engine. P. A. Larson . . . . . . . . . . . . . . . . . . . . . . . .  562. Hose, hydrauliC, L. M. Rumsey Manufacturing Rotary motor. G. �·iltz . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,H8 
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l
����� .���.I���.:����� .C�.�- 28,411 Saw frame. M. E. Hanover. . . . . . . . . . . . . . . . . . .  . . . . . . . .  Papers, writlnl<. Carew Manufacturing Company . .  28.428 Saw gummlnl{ tool ,  C. J. Burnett. . . . . . . . . . . . . . .  . . . . . \ Perfumeries, toilet articles. cosmetic., and hair Saw set, Grodem & Chri.tensen . . . . . . . . . . . . . . . . . . . . .  restorers, Kles.el & Faebner . . . . . . . . . . . . . . . . . . . . . 28.436 Saw .wRl/e. C. Garver . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  . . .  562.521 Remsdy Lor neadache and similar dl.orders, a IIl1bt Sawin" macblnedog. J. H. Eastabrooks .. . . . . . . . . . .  562.717 hrown ell'ervescent salt, a, Kola-Seltzer Com-Sawmill dog. A. M. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.700 I pany . . . . . . . . . . .  : . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . 28,445 Sawmill do", H. Gawley .. . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  562.461 Rope and cordage. Samuel Cupples Wooden Ware Sealer. jar, 8. B. Ragatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.418 Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.416 Secondary battery. R. J. Gulcher . . . . . . . . . . . . . . . . . . . 562.396 Seeds, agricultural and garden, A. H. Herrick & Seed dellnter. cotton, J. J. Faulkner .. . . . . . . . . . . . . . .  562.517 Son . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . . . . . . . . . . . . . . . . .  28.453 SewlDIl machine foot rest. M. A. Voll<enratb . . . . . .  562,059 Shell. for use in sbotguns. Winchester Repeating Sewing macbine. fur, S. M. Jacoby . . . . . . . . . . . . . . . . .  562.538 Arms Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.463 Sew!ng mach!ne shuttIe. J. R. Randolpb . . . . . . . . .  562.774 Sherries. natural, W. H. Hugbes . . . . . . . . . . . . . . . . . . .  28.442 SewlD2 machmes, unlver.al feed attacbment for, Shirt •. collars and cuJl's L . &. G. Brenner . . . . . . . . . .  28.423 G. W. WeIss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.445 .t5boe channeling machine., knives and "roover. Sheet metal summer piece and frame, J. Graves 562,393 for, L. L. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,454 Sh!p wind las. attacbment, F. S. Manton. . . . . . . . . . .  Shoes. Ddllan & Hud.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,'26 Sh Irt. S. K. Meyerholl' . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  Spelter or manufactured zinc. Cberokee-Lanyon Shoe. L. Rlel(er.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Spelter Companv . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  28,456 S!'ow case. C. F. Biele . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  StaY"

t
dre.s and corset, J. Janowltz . . . . . . . . . . .  28,424. 28.'25 S!fter or chop g�der, �. R. Draver. . . . . . . . . . . . . . . . .  T�a, . H .  Parke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28.446 SIgnal. Se� Railway .'gnal. TlD plate in sheet., E. S. Wheeler & Company . . . . .  28,457 S!lk. pleparm� artifiCial . F. Lehner . . . . . . . . . . . . . . . . .  5e2.626 Tin plates and terne plates. C. S. Shepard & Com-SIlk. process of and apparatus for making arti- pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  28.4<8. 28,459 Oclal. F. Lehner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,132 Tire puncture filler. bicycle, T. A. Harvey .. . . . . . . . . 28.430 Singletree. W. Louden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.547 Tire •• liquid compound for closing punctures and Skirt protector. D. Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,738 slits fn Infiated wheel; H. M. Schlitt . . . . . . . . . . . . .  28,429 SHeer, vegetable, E. Jacobi . . . . . . . . . . . . . . . . . . . . . . . . . .  562,613 Tobacco, chzars and cbrarettes, cbewing and smok .. , Sole and heel .prlng for boots or sboe., G. E. Inll, S. Herosbelm. Brother. & Company . . . . . . . . 28,440 Swan . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,748 Tonic. or beverage. whicb combine pep.iu with SP!'ctacle frame, R. J .  KIrkland . . . . . . . . . . . . . . . . . . . .  562.729 the active principle of the cola-nut, A. W. SplDnlng and twi.ting .plndle .uPport. A. R. Stewart & Company . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . .  28,444 . Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,668 Wa.hinl{ lIuld for clean.ing purpo.es. L. C. Spmnlng maChine ten.ion mechanl.m. ring. M. E. Kiehnle . . . . . .  . .  . .  . . . .  . . . . . . . .  . . . • • • • . . • • .  . . . . . . .  . .  28,433 

spr��11��n 
See 

'Lawn: spI1tikier: . . . . . . . . . . . . . . . . . . . . 562,'177 Wines, Firm of J. Schlitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,443 
Square, J. H. Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.663 Stand. See Display .tand. 
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S - .. Tbe Heart," New York Con.olidated Card Com-
S�:��I?���fic�ii�g��'W.nj)ICk: : : : : : : : : : : : : : : : : .' : : :  �:� pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Store service apparatu., J. T. Cowley . . . . . . .  ; . . . . . .  562.584 Stoveplp�. W. G. Avery . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 562.697 A pl'! n tpd COO " of tbe .peclficatIOn and drawinll of Stove., 011 o� �a. burner for. G. C. E.elln . . . . . . . . .  562,595 any patent In the foregoing list, or any patent In print Stove., ventIlating attachment for bot blast, D. _ I •• ned since 1863. will be fnrnIshed from thl. olllce for Cave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 062,700 2. cent.. In ordering please state the name and number Strap. See Shawl .trap. of the patent de.ired. and remit to Munn &; Co., 361 Sulky. C. E. Brockman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562.702 B addre.s New York 
��¥:�J!.i'!..��· !en'i.il �t���; :A.: 'j': ·Gonld : : .' .' .' : : : · : : : :  �:� C an a d i  aU JJ an n ... may now be ohtained by the in-Susr,ender., L. S. Cooney . . . . . . . . . . . . . . . . . . . . . . . .  " . .  562.582 1 ventors for any of the Invention. named In tbe fore-
!¥a'i,l:,�

e
·s:; ��:I���� 'table: ' 'Kiiockdown' tabie: " 562,42S rr�l;i�C:f�n�"e
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Tack drivinll macbine, G. Fergu.on . . . . . . . . . . . . . . . .  562,518 1 instructions Ilddress Munn & Co., 961 Rroadway. New 
Tannin" hide., J. DurIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662,781 \'ork. otber foreilln patents may alao be obtained. 

O R D I N A R Y  R A 'I' E S .  

I n .l d e  P aRe. each i n aertt on .. ..  7 :;  e e n t . ll l l n e  
U n c i. I J : ur�.  e a c h  i n ll e t' l i o n  .. .. .. ... S 1 . 0 0  n l i n e  

117' For some classes of AdveTUsements, Special ana 
Higher rates are required. 
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Tho above are chare-es per 9.$!'aLe Jine -abont eight 
WOl·!.iS per l l ne. '1this notice sllows the width of the 1111e. 
and is se", in �ate type. 'IDn�ravinl!s may head adver .. 
tisemen ts at t.he same rate per aa-ST.oe line. by measure-
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morninll LO appear in the roiJowi1lfl week's i8S116;. 

W09!n�!��e!���8�S 
lime and muney by using our 

FootandHand Power Pl80nInerg 
SEND FOR CATALOG UES­

A-Wood-working Machinery. 
B-Lathes, etc. 

SDECA FALLS MFG. COMPABY. 
695 'Yater St .• Seneca Falls. N. Y. 

AMERICAN PATENTS. - AN INTER-
est ing and valuab le t.ab le showin� the number of patents 
granted for the various subjects upon which petitions 
have heen filed from the beginning down to December 31. 1894:. Contained in �CI E N T I FI0 AMERlCA S Svp­
PLE"E"T. No. 1 () ()�. Price 10 cent.. To be had at 
this office and from a1 1 newsdeH.lers 

,POWER & FOOT I SHAPERS.PLANERS . DRILLS . 
... AT H E S. ���1f'J-pr,��P ��;�!'LIJ�ul���� 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCiNNAT I. O.  

Tbree tool. you are always needing about 
gas fixtures, curtains, doors, windows-wher­
ever there is " tinkering " to be done. Screw .. 
driver, Brad .. awl, Wrench-all in one com .. 
pacl comhlnatlon, .ultable for the pocket. 
Finely Onl.hed, nickeled. Weighs only 2 oz. 
lf your bardware dealer hasn't It, we will send 
it on receipt of 4 1) ce11ts. Stamp. taken. 
T H E  L. S. STARR ETT C O . ,  Box 34, Ath o l ,  Mass.  

T H E  B I UI N G S  WI R E  C UTTE R  
P{.?�e[�¥'o

e
� It

r
,:'.:r. 

Six Cutting Edge •• 
Adjustahle Gange. 
Workman.hip 

�!\!II!�I!!I.'l!!!'!!l.!!!!!r the Be.t. . Length 10 Incbes. 
P- Send Jor circular " W. O." 

T H E  BI LLI NGS & SPENCER CO., 
Drawer 3 .  HAR'I' F O R D ,  C O N N .  

CATALO G U E S  F'R E E  T O  A N Y  AD D R E S S  S ®,..ft. ·����.9C.l\.. 1 Ii £.!:·A G> . .... ' 
TRANSITS A N n  L E V E L I N G  I NSTR U M EN TS. 

�L�¥ELD POC K E T  L E V E L S 

Sizes, 2� and 3� inch e.. Prices, 40 and 50 cents. 
For Book on the Level. 

C. F. RIC HARD SON & S O N ,  
1'. O .  Box 9,.,..  A T H O L, M A S S . ,  U .  S.  A .  

Fine Screw Plates 
for P ipe. 

"Lightning" Brand. 
ADJUSTABLE D IES. 

Send for Catalogue. 

Wiley & Russel l  Mfg. Co. 
Greenfield, Ma.ss. , U. S. A. 

The Curtis Patent 
Return Steam Trap 

Return. all conden.atlon back to boller, and operate. equally 
well with reduced pressure or ex­
hanst steam. 

It. general u.e the pa.t 10 year. 
Is be.t proof of Its superiority. 

pr- Send for circular S. B. 
D'ESTE &: SEELEY Co.. , 

29-33 Haverhill St. ,  Boston. 

R ivet Mach inery 
Single Stro.ke Solid Die 

FIVE SIZES 
Do.uble Stro.ke So.lid Die 

FIVE SIZES 
Single Stro.ke Open Die FOUR SIZES 

THE E. J. MANV ILLE MAC H .  CO. 
. O. Box 54, WATERBURY, CONN. 

For Eleclrical and 
Experimental Work. 

�E:::l::iiiiir For Gun.mitb. and 
II' Tool Makers. 

For General Machine 
Shop Work. For Bicycle Repairing. 

117' Send for Caialogue ana Prices. 
W. F. " JOHN BARNES C O . ,  1 9 9 9  Ruby St . , Rockford, I I I .  

LITTLE G IANT  B O LT C UTTERS 
and  N UT TAPPERS .  

Complete with Tap Cbuck, 
Taps, Dies. and Collets. Cut­
ting 9 sizes, from � to 1 Inch. �:" f�';P�:�I:ft� �: �¥l� 
thread Is cut, making quick 
return. 

IIY" Send for fully iUustrated 

f.��·B. Greenfield Ma ••. 

BATTS PAT. I M PROVED DI FFERENTIAL 

Self .. Lubricating 
HOISTS. 

ONE MAN C A N  H A N D L E  A TON. 
JF' Sena for Particulars. 

BOSTON " LOCKPORT BLOCK CO.  
1 43 Commercial St. ,  Bosto n ,  Mass. ,  U .S.A.  

.; �  :Do ... (1) � � �  C O:  .. .. "' () 1;>0 ", 0 
.= -= ",Ol c � : �  ,, _  Ol g f � .�o � 
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f .n il' ''  • II) '" SO BI O  ... . � E i = o II) ... . !" .  ... '" 

"My Well and what came o.ut o.f it." 
A story by the noveli.t Frank R. Stockton. 

" Your Well and what will co.me o.ut o.f it." 
By the 

Pohle Air Lift Pump 
Bulletin. to tell you will be sent on application. 

The Ingerso l l -Sergeant D r i l l  00. 
Havemeyer B u i ld ing ,  2 6  Cortlandt Street, New York. 

LIDGERWOOD  CABlEWAYS 
H O I ST A N D  C O N V E Y  LOADS U P  T O  
2 0  T O N S .  S P A N S  U P  T O  2 ,000 F E E T  
1 50 LIDGER WOOD CABLEWAYS SOLD A N D  E R ECTED. 

20 gtr::g ���'1%�:::g g��� 
LIDG E RWOOD MAN U FACTU R I N G  CO. 

Send tor CablewOII/ Sketches. 96 Liberty St . ,  New York 

C R E E N E R D  A R BO R  P R ESS 
Saves marring. up.etting o r  .prlno:lOl/ the 
arbors. Save. cleaning out the centers and 
����'l;'I;3���li.

d
°l:e.�g.

e
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e
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in 4- sizes. 
Diam. of Dlaw. of Length. 

�o. W�rk. Arpor. Ar�or. W�gbt. p'l�e. 
3

l� �� � � )g  f2 19 S 24 775 00 
Send stamp for catalogue of machinist.' tools. 
& FARQ U HAR , 38 Federal St.,  Bosto n ,  Mass. 

If you wm'tt the best Lathe and Dri,ll 

CHUCKS BUY 
WIlS'rCO'r'r'S .  

S t r o n g e s t 
Grip" Great­
est vapacitu 
ana Driira� 
ity, (]heap ana 'Ve�tcott Cbut'k Co •• O n eida, N. Y . ,  U. "' . A .  

Ask for catalo(/'Ue in E1IJ,I11sh. hen<:h Spanish or German. 
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

This SCR EW CUTTI N G  LAT H E  
(cut. Right and Left threads) 

6 inch 4-:jaw Chuck-jaws re­
versible. 6 Lathe T ooIs, Set 
Twist Drills, $69.85. 

F R E D  F RASS E CO. 
2 I Warren Street, New York 

SCIENTIFIC AMERICAN DYNA MO. 
De.criptlon of a plain shunt-wound d}'Ilamo of .Imple �g��\'i'tl�!:lN,;a�W:.���fY���� o� 'i,'fl':.�� o�:�X'::. � 5 h. p. motor. Thl. machine was constructe:f especially 
for the benefit of the readers of the Scient'il1c .d. mer'iCfll 1 ,  
by Mr. W. S. Bi.hop. of New Haven, ConDo It I. de-
���

e
!e�?r:[;���:tr��r!: s�p�

e
d��� �g: tt::l�t.�,:� 

use, but who do not care to enter into the subject scien­
tifically. With 24 illu.tratlons. Contained in � (, I ENTI " I C  
A l\T I!:HH'A N' �UP PI.El\I E S T. No. �fj�. Prtce 10 cents. To 
be had at this office and from all new.dealers. 

Save money ! Make 
::i'l.��! Ilfi�����tt(� 
easy. PrInted rules. 
Write for catalol/lle, 
presses, type, cards, 
et

'i:Jjt§�
C
f
o
�·co. 

Meriden, Conn. 

N EWAYC O A U T O M AT I C C I R C U I T  B R EA K E R S 
Guarantee

.
d !o �p?r,!l e

. pel�"it'-;oYfa::. pal(jat�I':,�'i.�orF�!�r�nl.i ll� 0:' d�r�ct current. 

AUTOMATIC CIRCUIT BREA KER COMPAN Y, NEWA Y GO, M I C H IGA N. U. S. A. �hain BELTING of  Various Styles,  ELEVATO RS,  OONVEYORS'A 
COAL M I N I N G and HA N D L I N G  M A C H I N ERY. 

. The J E FF R E Y  M A N U FACTU R I N C  CO.,  CO L U M B US,  O. 
.,. BmId for late CUtalogue "0." Branches: CHICAGO-NIIIW YORK. 

© 1896 SCIENTIFIC AMERICAN, INC.
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" WOLVER I NE " lAS AND IASOL INE 
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r Horse 
WEBS'!' Ell. � actual horse power 

GAS E NGINE 
for !I' 1 .; 0 ,  less 10% discount for cash . 
Built on interchanp:eable plan. Built 
of best material. Made in lots of 100, 
therefore we can make the

R8
fice. Box-

��a�
r
f�:����tG:B�fi�!. 0 pounds. 

�f.�,!:.{.��p1i�8��!1r.'e. 
10'U West 15th Street, CHICAGO 

S I NTZ GAS  E N G I N E  C O ,  

F R E K  from cams, 
����irc

o
a�����

s and 
Greatest simplini­

ty. efflciency, and 
durability. Get cat­
aloaue by sendinq 2 
2-cent stamps. 

GRAND RAPI DS, MIOB" 
u. S. A. 

Manufacturers of the S i n t z  St fl ­
l i u l l n .· J'  n ll d  iH nri n e  C . a M  and !��;��j n f�:� ll�i�i; �;Ul(�s

ilI���g� 
Li� bting. Runs witb manufac­
tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all .  ar SImd for Cataloaue. 

Ye,:tion this paper 

P. F. O l D S  & S O N ,  . 
'l'be Gasoline Engine Builders, Box 418, LANSING, -.\lICH. 

I
;UATE5;'OBI BRE� 

�:� .'ftno."� . aJo'O :f..�� I� �" • 2GOII.?gu�� 
ESTl MATESfurnished lorCOMPLETE CRUSHING PLAtt's ::nulacture MIN ING MACHINERY ��:��i�tlOn. 
Gales Iron Works. Dept. C. 650 Elston Av.Chicallo,1II 

Buy TElEPHONES _____ 
That A re Good-Not "Cheap Things." 
The difference In cost Is little. We guar­

antee our apparatus and guarantee our cus· 
tomers a�ainst Joss by patent suits. Our guar­
antee and instruments are both good. 

Western Telephone Construction Co. 
250 So. Clinton Street, CHICAGO 

Laraest Manufacturers of 
Telephones in the United States 

T E L E P H O N E S 
for Long or Short Distance Use. Also 
Interior or Warehouse 'Telephones. Sent 
on trial to responsible parties. Sold thou­
sands durinll the last two years. every 
one a success. or Send fCY/' Circular and Testimonials. 

Ju l i uS Andrae & Sons Co. 
rlI LWAUKEE, WIS. 

The Edison Phonographic News 
tells where and how you can procure cheaply. 

A PH O NOGRAPH or A K INETOSCOPE 
the great moneyCearninjl wonders. Sample copy lOc. 

T H E  O H I O  PHONOGRAPH CO .. CINCIN NATI,  O. 
E M ERY WHEEL MACH I N ERY 

U N I V E R S A L  
C R I N O I N C  

MACH I N E  
N o. I 

Will grind straight or taper, soft 
or hardened spindles. arbors, 
cutters'W�e�k etg·free. 
P. �

i
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ACETYLENE GAS AND CARBIDE OF 
Cul c ium.-A I I  about the new il lumina nt, i ts qual i t ies. 
chemistry. pressure of liquefaction ,  its probabl e  future. 
ex periments performed with it. A mo!:O[, valuable seri!?! 
of art iC les, g iv in.!l In complete form the varticu lars of 
th i s subject. A pparatus for making the gas. Contained 
i l l  SCI E N TI FIC A M E RICAN SUPPLEM ENT, Nos. 998. 
1 0 0 4 ,  1 0 0 7 ,  1 0 1 �. 1014. 1 0 1 ;) ,  1 0 1 6, l O��, I U35 and 1 0 3S. 'l'he most recent apparatm� of sim­
ple and more elaborate type described and illustrated 
in special acety lene Supplement No. 1 0 ;) 7 .  Price 10 
cents eHch. To be had at this office nnd from all news­
de:. l p-rs. 

DRILLING MACRINER1l 
M A N U FA C T U R E D  BV 

WILLIAMS BROTH ER S. 
ITHACA, N.V. 

MOUNTED OR ON S I US. FOR 
DEEP OR SHALLOW WELLS, WITH 
STEAM OR HORSE POWER 

S EN D  ,. O R  C ATA LOG U E  
.WIWAM5 ElROS.JTHAGAdtSiI 

A L C O  VA P O R  LA U N C H  
E n g i n e  a n d  H e l m  C o n l ro l l e d  f r o m  Bow 
Latest improved and only 12 to l l1!otor 
now ready for the market. 18 to 40 ft. 
Launches. 2. 3. 5 at. d 7 horse power. 

., -' ,. � -- -' .. )�- ' -�---� -

N����'::t��!J::�.:':�tk���t::r:��� �ty 
lllarine Vaper Encine ()e., .l el·sey Clly, N, .I.  

" itutific �tutri,au. 
D A I M L E R  M O T O R C O M P A N Y, 

B U ILDERS OF 

Highest Grade Single and Twin  Screw launches. 
Safest, cleanest and speediest power boat built, 
No smoke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. ar Send for I l l ustrated Catalog u e  and Pride List. 

W O R K S, " S T E I N W A Y," L O N G  I S LA N D C I T Y, N. Y.  
T H E  W .  F. F .  & M. CO. I f  you own 

a good 
BANK STR EET, WATER B U RY, CO N N .  HORSE 

Build Outfits of Machinery for making AND 
CARRIAG E 
you will be 
interested 

R I V E T S  
in our 

B E LL O DO M E T E R 
a£� ������le°'!,a�'?
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by mail, $5.00. In orderlnp: send belght of rear wheel. ar Write fCY/' Descriptive Circular. 
Davis,  Stebbens & Co.,  33 S u d b u ry St. ,  Boston, Mass. 

ACETYLENE APPARATUS. -ACETY-
lene number of the S C l ENTIFIC AMERICAN SUPPLE­
M ENT, describing. with ful l  i 1 lqstratioDs. the most 
recent. simple, or home made and commercia] apparatus 
for generatm", acetvlene on the large and small 8cale. 
The gas as made for and used by the mJCroscopist and 
student i its use in the ma2'ic lantern . 'rhe new French 
table lamp making its own acetylene. Contained in 
ACIENTIFIC AMERICAN SUPPLEMENT, No. 10;)7. 
Price 10 cents. To be had at office. 

�ATENTS I 
MESSRS. MUNN & CO., In connection 

. 
"
. 

'
With the publication of the SCIENTIFIC 
AMERICAN. continue to examine improve­
ments, and to act as Solicitors of Patents 

for Inventors. 
In this line of bu"iness they have had nearly Fifty 

year8' experience, and now have unequaled facilities for 
the preparation of Patent Drawings. �pecificatlons, and 
the prosecuttun of Appl ications 1'01' Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assignments. 
and Reports on Infringements of Patents. All business 
intrusted to them is done with specia] care and prompt­
ness, on very reasonable terms. 

A pamphlet sent free of charge on application, con­
taining fun information about Patents and how to pro· 
cure them ; directions concerning Labels, Co
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Patents, etc. 
We al.o send, free of charge. 8 SynOPSIS Of �'orelgn 

Patent LawS
i 
showing tbe cost and method of securing 

Patents In al the prinCipal countries of the world. 
M U N N  & CO. , SOLICITORS OF PATENTS, 

36 1 BROADWAY. N EW YORK. 
BRANCH OFFICES. -No. 622 and 624 F Street, PacifiC 

Building, near 7th Street, WASHINGTON, D. C, 

Portable X Ray Apparatus Eight-Inch preCision. with cutter milling and gear 
cutting attachment. 

Our No. 2 Outfit for Physl-
���?in�

r
s[�����. ����f!t�f� 

handsome case, includj� coil, 
condenser, 2 sets tubes. battery. 
etc. Price, $15. net, delivered 
in U. S. Guaranteed highest 
class apparatus. F. J .  PEARSON MFG.  CO. 

Mai n & Locust SI S . ,  
S t .  Lou i s ,  Mo.  

The Rivett lathe 
Faneui l  Watch T o o l  C o . ,  

Boston,  Mass . ,  U .  S. A .  
Adopted by all great uni­

versities. 
The greatest lathe for fine mechanics. 

A R C H I T E CT L E V E L  $50 THOMAS KANE & COMPANY, 

OF HIGH GRADE. ar- Send stamp for Illu­
strated Catalogue "'S.A. " 
HOUSATO N I C  
S K I F F  A N D  CAN O E  C O . ,  
DERBY,  C O N N .  

I m p roved Transits & Levels  
Graduated entirely on our 
large dividing engines. Spe­
cial award at the World's 
Fair. AU kinds of _Engineer· 
tng, Surveying and Drafting 
Instruments and Materials. 
i:..lred
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Is mentioned. 
QUEEN &: C O . ,  Inc., 

1 0 1 1  C h e s t n n t  "'t . ,  
l'h i l n d e l p h i a .  

64 & 66 Wabash Avenue, Chicago. 

DESIGNERS AND BUILDERS OF 
High Grade Row and Sailboats, Hunting Boats 
and Canoes, Steam and Vapor Launches � � ar Inclose 10 cents for Catalogue A. 

Faml' l y  Ice Machl' n e  Ice, etc., in a few mlnutes, $lO anol up. Filters, $1.25 and up Cooke�'l. Selt�ateurs 
to prepare one's self soda water, $4, 50  an d  up. L .  DERM IGNY. l26 w. 25th St., N. Y. 

THE O N LY PORTABLE  ELECTR IC  PROPELLER . 
N i l  S l'E( : J A J. BOA'!' N E E J) ED .  l'hlft to MY 
other at will. No danger, no fires, explosions, or engi­

A child can manage it. Simple " PRESS THE 
" plan. Only propeller movable in every dlrec­

; therefore, only one u8able In shallowest or deep 
water. Call and see It. Send stam.p for illus/lrated circular. 
FRANK S. ALLEN, 1 36 Liberty Street, New York, U. S. A. 

Architecture ��= TQ Carpenters, 
Architectural 

Mechanical Drawing ; ...... •. •  r' . ... 
Machinists, Electrical 
Workers, Plumbers, 
Steam Fitters, Pattern 
Makers, Steam Engi� 
neers, Draughtsmen. 
Miners, Civil Engi� 
neers, etc. Riferences Everywhere. Free Cir­cular. State Subjeot 
1/0" wish to Study. 

Electricity ; Mechan­
iCS i Plumbing ; Min­
ing; Civil Engineering 
in all B r a n c h e s ;  
Steam Engineering (Loco., Stat'y and 
Marine) 

The international 
Correspondence Schools U 94� Serantoo, Pa. 

HALF A CEN T U R Y  OF CYCLES -AN 
Intereflti og h istory of the cycle from its origin llP to the 
present time. 'r he first crank.driven bicycle. The 
., bone·sbaker " and :ts succeSbors. rrhe tri cycl fl. 1'ht! 
modern wheel . Cy( Ie bui lding-. R  science. Points of im .. 
Wfth
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CAN SUPPLEMENT, No. 1 0  1 � . Price 10 cents. To b<i had at this office and from all newsdealers. 

for Ladles' use. Broad and comfortable, and guaran� 
teed to hold its shape, Most sensible and serviceable 
Saddle In the market. Twenty years' experience in 
working leather enables us to make good this claim. 

A L L  ST Y I. ES H E I'i T LEMEN' ''' � A I)JI I . ES 
also. Ask for the � If 'yonr dealer will not sup. 
�ldl���' ,'Ifu;W

il
h:��I�·.J':�Pa�113.� re=i8��dP:1�r� 

clip for T CY/' L seat post. 
THE DU G U I D  SADDLERY CO .• Syracuse, N. Y. 

The Name " H U NTER " • • •  ., i never was put on anything that wasn't first-class. i 
That name bas stood for Simple, plain, unvar­
nished Integrity, and hence it is put on the . . .  

• • H U N T E R  CYC L E S  ar Send for Cataloaue. �U N T E R  A R M S  CO . . F U LTON .  N .  Y .  Ii:EtOwa.rd Cha.inless :Bicycle. 
'l"be drst man in Bny town who buys one will be . allowed an agen't' s d iscount and offered an Bg-en ... cy,wbereb.yhe gets commissions that will pa.y for bls wheel, 0'[" a t 'lenst reduce the cost. AddresB . 

HOWARD, 'la Summer Av •• Newark. N.J. 

PORTABLE SINGLE RAIL SURFACE 
Railway. -Details of construction and descl'i ptiqn of 
roll ing stock.of a new system of portable rai l way which 
may be laid upon ground that has received no speCial 
preparation for its reception. With HI d lustrutioDS. 
Contained in SCIENTIFIC AMERICAN S U PPLEM ENT, No. 
1014. Price 10 cents. To be had at tbis office and from 
all newsdealers. 

THE DU RANT COUNTIN G  MACH INES 
Received the Hi!!hest Award 

at the World's Fair. ar Send for catalogue to 
W. N. n U R A  N T .  

233 22d St., Milwaukee, Wis. 

Seventeenth Edition of 
Experimental Science 

RE V I SED AN\) ENLARGED, 
] '.! O  P H !! ,. ",  R l l d  1 1  U � l I p e  .. b () n la a d d e d .  

Just the thing for a holiday present for any man. 
woman.�tudent. teacher, or anvone interested in science. 
In -the n�w matter contained in the Jast edition will be 

found the SCientific Use of the Pbonog-raph . tbe curious 
optical ill usion known as tbe Anortboscope, together 
with other new ami mteresttnfl Optical Il lUSions, the 
�P�
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er, R:lectrical Rocker, Elect("i� Chimes, How to Color 
Lantern SlidllS, Study of the Stars. and a great deal of 
other new matter WhlCb will prove of interest to scien­
tific readers. 
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pr"'Sena Jor ·illu<Jlratea circuLar. 

M U N N  & CO" Publ ishers, 
Office of the SCI E N T I F I C  A M E R I CA N ,  

361 IUtOA O WA \' ,  N E W  YOR K .  

© 1896 SCIENTIFIC AMERICAN, INC.



JULY 4, 1 896.] 
BOOKS ON E LE CT R I C ITY A N D  MAG N ETISM 

.YUST READY. 
E�ct�f;:l'lfn':.�n�!ri�����egt�icEl?��W;!�;EI�Ce��I& 
r,.�i;p;f:��e'fu����o����};;Y�"l.°��oncg�n��ta��b���� 
02 pages. Sent free to any one in any part of the world who will furnish his address. 

H E N R Y  C A R E Y  B A I R D  &. CO. 
INDUSTRIA L PUBLTSHE HS,BOOKS1!:LLERS & IMPORTERS 

1S I U  Waln u t  1St., l' h i l ad e l p h i n .  Pn. , lJ . � .  A .  fI Advertisement Writer • • •  
should subscribe for THE INLAND PRINTER. , - Its advertisements are an object Jesson in � type composition. He should advertise in 

it also, an d get his name before ll,()X) read· 
ers every month. Subscriptions, $2.00 per I year; $1.00 for 6 months. The Inland PrInter Company,212-214 Monroe Street.Chic�go; 197 

_ Potter Building, 88 Park Row, New York. 

The Scientific American 
Reference Book. 

A most useful l ittle bound book of  150 pages. com­
prising. probably, the most extensive variety of stand­
ard, practica.J. condensed information ever furnished 
to tbe public for S0 smaH a price. only 25 cents. 

Among its contents are � 'rhe Last Census of the 
United States (1890). by States, Territories, and Cf)un­
ties ; 'rabie of Cities havtng over 8,(0) inhabitants ; 
Map of the United States-miniature outline ; The 
Patent Laws full text) ; The Trade Mark Law (full 
text) ; The Copyri!(Lt Law (full text) ;  Tbe PrinCipal 
Mechanical Movements-Illustrated by 151) small dia­
�rams-ot value to inventors and designers of mechan­
ism ; .\J edanion Portraits of Distinguished American 
Inventors ; Valuable Tables relat.ing to Steam, Elec· 
tricity. Heat. Metals. Weights. and Measures. 

or Sent by mail to any ad4ress on receipt oj pl·ice. 
!:1i cents. 

MUNN & CO. ,  Publishers, 
36. Broadway, New York . 

A.. I'IBEI 
iU a u l I ' a c l o r y  E!flab.li s h e d  1 7 6 1 .  

LEAD PENCILS, COLORED PENCILS, SLATE PENCILS, WRITING SLATES. STEEL PENS. GOLD PENS. INKS, PENCIL CASES IN SILVER AND IN GOLD, STA'l'IONERS' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, N ew York, N . Y. 

Ill a n u factory Establisbed 1 , (n .  

�-I O A D S  liTH E R  BE LT PR E S E RV E R  
G I V E S  l I F E FLEXI B I L I T Y  A N D  A D H E S I V E N [ , S  A N  UNGVENT WlfHOVT 
ROS I N Q R  C H E M I C A. LS lO lB CAN R E GULAR. P R I C E .5 2  63 ANO A cO E s  
BELT PVNCH PRI CE 5 0  CENfS SENT FOR $ 2 p,  I F YOV MENTION S C I E N T I FI C  
A M E  R I CAN J .  E �HOAD S & S O N S  MA"ERS Of  THE RHOAD S B E LT. tAtTO R Y  W I Lr1 I N c,.T Q N  O E L  2. 3 9  MARkET "'.1 PH l lA PA 

•• S UH..E STE:J? " 
Rubber Oushion Tread Horse Shoe .  Positively prevents slipping. stumbling. 

��o�����s��orn ���kh�gje��A�:¥&e:w�� 
8��t:a���f �;:e�rrk�Y2t�i:��:.S;:�:�i 
��o�����' �:t'k 'It�E�!r a8gs�i�����IJ adapted to take a tlrm hold upon the ground. Price per set, complete. $2.00. I1lus. circulars sent free. Agents Wanted 
F. W. HAH N ,  Mfr., 358  G rand St., N.Y. 

"I T is the onl y perfect one. 
IT will not blow or lar out. 

The 

J c itutific �mtti,au. 
No. 2 Hammond 

• • • POSSESSES • • • 

ALIGNMENT-Perfect and permanent. 

IMPRESSION-Invariably umform. 

TO UCH-Soft, light, and elastic. 

SP EED-206 words a minute. 
D URA BILI T Y- The fewest parts, the 

best made. 

VARIE T Y  - Twelve languages, 
3 7  styles of type, paper or cards 
of any width or size on one 
machine. 

POR TA BILITY- Weiglls only 
1 9  pounds complete with trav­
eling case. 

The Hammond Typewriter Co.  
40 1 East 6 2 d  Street , New Y o rk. 

I S  

1'0 hll own intalelt. who deals in A.rlDl and Ammunhlon. or wbo ,boot. a Rille PlilOl, or ehot Gun. and baa not . oopy of IDEAL BA.ND BOOK, No. t .A. i�Ire�rl::��::����· � �i!':�e��eB=: I���! ::��) BE . UEAL M i" G. CO •• · Drawer A, New Jla"'en, Ct •• V. S. A. 

JlET����OD TOOLS FOOT POWER saw��:;�KII8, J'A.J:�1'80��8K:a .ACHIIERY. We� ln Btock &ll the LEA D I N  C I.:':,'bl�:"w if:' VERY LOW PRICES l  Band I centll for large Illus. o..WOS. 
THE WILKINSON CO., . 83 Randolph St., ChIO .... 

:M:ANUF ACTURE OF STARCH FROM Maize.-By J. Kriegner_ Full detai ls of the process. W it.h one i llustratIOn. Contained in SCIENTIFIC AMER­ICAN SUPPLEMENT. No. I 0 1 �. Price 10 cents. '1'0 be had at this office aDd from all newsdealers. 

Light and tine machinery to orde!j models and elec­trical work specialty. E. O. CHAS,", NEWARK, N. J .  

MIN ERA LIZ E 0 m�r[e���'ii �:����r f:��i��!c':.�: ized. Agents wanted. Mineralized Rubber Co., New York 
CROOKES TUBES AND ROENTGEN'S Photography.-1'he new photography as performed by t.h e  use of Crookes tubes as a source of exc i tat ion. A l l  about Crookes tubes. SCIENTIFIC A:M1UHCAN S U P PLE­MF.>lT. Nos. l S I ,  1 89,  !:38. 243. �44. ' 9�. ' 9 5 .  
!l 0 ;) ,  !I S O .  1 050. 1 054 , 1 0 M i .  1 0;)t;. 1 11 5', also 
H C I ENTIF I C  AMERICAN. Nos. '7 .  �, 1 ., and 1 4, vol. 74 . 1'hese profusely i l l ustrated S UPPLEMENTS contain a most exhanetive serieos of articles Oil Crookes tubes and the experimeDt.8 performed wi r,h them. Among t.hem wi l l  be found prof. Crookes' early lecture�. detailing very fully the experiments which IW exeited the world ,  tinct which are now again exciting attention i n  connection with Roentl!en 's phOLO�Tllphy. Price 10 cents eacb. 
'1'0 be had at this office and from all newsdealers. 

ThO TYDowrl' lor 4ft< 7 � �nj��(��Z.�S:�?P:S*i�::e;::,:�,Jn����rf U U U "" eJ seBer. P e u l'l e  ll'l fLr. Co.,  CinCinnati, Ohio 

�TELESC O P E � ' D r o R • C A T A L O G U (  
W. & D.  M O  G E Y. 

• B AY O N N E  C I T Y. N J 

BATTERY FAN �.. . Most practicable complete outfit of 1 No. 5 motor with 10 inch fan, 2 cells No. 6 motor - . battery, which will run motor 160 hours on one charge of solution. Complete $18. We - make the dollar Franklin Motor. also small ::. motors and apparatus for every purpose. 
ar Send Stamp for Oirculars. . 

Franklin Elect. & !llfg. Co. , lfiinmis!!UI'Ir, O. 

EXCHANGE, 
It Barclay St. ,  New York, 
156 Adams St. , Ch icago. 

38 Cou rt Sq. ,  Boston .  

8 1 8  Wyandotte Street, Kansas City, Mo. � �ti��:::s: you from 10 to �e�e�J'}�nG�lJl::u��ers 

S H 0 R T H A N  D :lio�n}��ni�bt�d competent pullils. First l esson free. Write 
W. G. C H AFFEE. Box A, {lswelro, N. Y. 

OA�El Eaally removed withont breaking. Perfection tinS re­quire no greasing. Round.. square and oblong. 2 round layer tins by mall 35 cents. Oa/al. Free. Agents wanted. RICHARDSON MF(�. c o . ,  9tlo S . . . Bntlo ,  N. Y. 

The light R u n n i n g  DENSMORE The World's G reatest Typewriter. 

SUPERIORITIES ESTABLISHED : 
Lightest k�l;;����D�����e���:;:'�ni'Fo'\�l���b:�i���fe�e�l:;"�e�.est for both 

FROM THF. U. S. GOVERNMENT-DEPARTMENT OF THE INTERIOR. Was.hington, November 23, 1895. Densmore Typewriter Company. 
n:!�r:l��£ry: J!�s���: :��hi�es�8�1� h��� :oU����I��i����;lha:t�s��: 
Of them, b��;:e�rf�W;'?IUd?Ji���d)re g�����nW5�:�������·Cu8todian. Free : lliustrated pampblet containing testimonials from leading concerns. 

DEN SMORE 'rYPEWRITER UO., 3 1 1; 1 h·oadwny. N ew York 

D I XO N 'S Write tbe Smootbest and 
I .. a�t th e I .. ongest. 

Ame rican G raph ite Mention SCIENTIFIC AMERICAN 
P E N  e l L  s ���t�e�gut,�e c:�:s r!g�e;�mples 

J O S .  D I X O N  C R U C I BLE C O. .  J ERSEY C I T Y ,  N. J • 

DOUBLE SPEED INDICATOR 

applied to shaft revolving either 

ii1i!!
ri
D
!(
l
h
!
t
:.
°lia����· ���u��r:i ��� f�; pointed centers. T o o  I s, metals. manufacturers sup­

Goo. W. Church. 109 Fulton St., N. Y. 

worcester PolytechniC Institute ������t�'i ��� 
in Mechanical Civil and Electrical Engineering and Chemistry. 158-page Catalogue., showin!! apPointmem

nts secured by graduate�, mailed Jre.. Expenses low. h year. T. C. MENDE.NHALL, President. 

ifI Before Buying a New Harness, send 2c. stamp for ill us. catalogue giving full de­scription of Custom Hand - made Oak , Leather Harness. Sold direct to commm-
r:NaJ VfAOie:��� P6����f:'� d'�hthr��g&t�: Owego, N.Y. lIT Smdjor catalogue S. A. 

ELECTRO - CHEMISTRY, RECENT AD-vaDC�S in.-By J. W. Richards, A.C., Ph.D. A very ex-�:cU:;ir: ��e� i��J:����g���a��t���g:��de:e\����lg� prose<!utiDJZ' work in the domain of electro-chemistry. Con tamed in SCIE:iTIFIC AMEH'ICAN SUPPI.EMENT. Nos. 1 11 1 4  and 1 11 1 ;) .  Price 10 cents each. '1'0 be 
E . t I & M d I W k had at this office and from all newp,deaJers. 

X p e riru.��IL�ARD. I06Rber2 street�J Y. O N LY PRACT I CAL MA GAZ I N E  CAM ERA. 

I �l 96 lBlANTERNS WANTED a:DEn:."� - HARBACH &. co. 809 filbert st.PhiI .. rlJ 

I CE  M .4. f ' H I N E !'i' .  C O l' l i �" E n a i n efil. Urp'Wel'/iI' 
a n ,t H n r r ler !ii' !ll n c h i n ery . THE VILTEB MFfl. co .• !l99 Clinton Street. Milwaukee. Wis. 

TURBINE W A T E R  W H E E L S.  
S E N D  F O R  PAM PH LET. 

.JA.Ml<:S LEFFEL & CO • •  !'"rlnl:lIeld,  Oblo, U. So A.. 

· �w;Q TYPE W H EE L S. MODELl .... EXP£R1MENTA\.. WORK_IMAU.TlVlCHrRtftY NO'IE\;nn • ETC. "'W lGIUt ST.EI"CIL WORK. 100 NAaaAU 8! N'Y • .  

I CE - H O U S �  AND COLD ROOM.-BY 
R G. Hlttlleld. With directions for construction. Four engravings. Contained in SI'IENTIFrc A 'JERICAN Sup­PLEMENT. No_ ;; !t .  Price 10 cents. To be had at this office ana from all newsdealers 

O O D E N  T A N KS .  
For Railroads. :Mills and Manufa.ctories. Builders of Stee] Towers and Tanks. La. Red Cypress Wood Tank" a speCialty. 

W. E. (1 A I . Il W I( L I .  (: 0 . .  
21 7  E. Main Street. Louisville. Ky. 

DEAFNESS CURED! TH E . EAR VA PO RATO R �_ Vea'aeUOD Slrlelly SelentiBe principle. Sati&faction guarn nteed. Circulars tree. �K V.1PORi'fOR CO .• 19i .... Salle St., Cbieaaro-

Gi BRASS BAN D . 
Instruments, Drums, Uniforms, Equip­
ments for Bands and Drum Corps. Low· r,yfg. est prices ever quoted. Fine CatalOg

.

, 400 
Illustrations, mailed free .. it gives B .md 
Music & Instructions for Amateur Bands. 
LION & HEALY. 33-35 Adams St., Cb.eago. 

A Valuable gook 
I:f: f;rl':eaa��':igi'ri�ih�!!f_ht. 

Ii!(bt. CH EAP. STR O N G ,  
1'1' throws the lMij't stra¥tht W A TERPROOP, 

S U N ART'S 
I T  g�������ene�o 300 • Not affected by gases. Send for book (free). No RUST nor RATTLE. 
R. E. D I ETZ CO. ,  60 Laight Street, N ew York. �u���bl�u�sd[gr.; �[ention this paper and oet spec.:zi �:s;o��;.I\ · • I for plaster on walls. Waterproof' sheatbioliZ of same ma­

�ESTABL I S H E D  1 8 4 0 .� �:��i:'��tt�nd cheapest in the market. ar Write for 
THE FAY MA�ILJ,A ROOFING CO., &. The Hanson Hydraul ic Ram 

517-519 Point Street. Camd<ln, N. J.  

I 00% �OJ\::3�;V:'at!�� ttfnV:�y B�fE!� ram made. or &oklet f1'ee. 
F. B. H A N S O N ,  1 7 6 Center St . ,  New York.  

T'r\\'& \ �  t"� A Handsome Book 
on Summer Travel 

Tbe Baltimore & Ohio R. R. Co. has just issued a hand­
some book deSCr i pt ive of the various summer resorts, 
in the mountains and by the seaside, adjacent to or 
reached by its system of lines. 

It is tlnely printed and illustrated by a number of very 
One cuts. Send 10 cents to CRAS. O. SCULL. General 
PaRsene-er Allent. Baltimore . Md . •  for a copy. 

THE PEERLESS 
STEAM COOKER 
Cooks a Whole Meal 

Over One Burner, 
on ga3oline, oil, gas or common cook stove. The steam whistle blows when 
Cooker needs more water. N 0 8team 
in the bouse ! No oifensive odors! 
Burninc,scorchin8' or overcook­ing im possible. Vegetables that al­ways lose much of their flavor and become watery, soggy and indigestible by boiling, are made dry , light and healthful. Meats and poultry, no 

�:�f��I�!�'fr.; �)��S���e����:n�::�i�:Ii1�::� Tbe Housekeeper's Friend ; tbe Acent's Bo­
Danza. aGuli W an1ed, either sex. Exclusive territory. 
<W4nu peeRLeSS COOKER CO., Buffalo.N.Y. 

E '1- CH.t s i�� of 
'?� �"\�l" e. i \  � o."'Q.5 

I 

ThiS picture made from a phot.ognlph taken by the Quad. 

" VENI ,  V IO l ,  VICI ," 
SU NART MAGAZINE.  

S U NART FOlD I NGS.  

Send for Illustrated Cata­logue-2 cent stamp. 
CO .. ROV H �:STEIt, N. Y . 

COM PACT ! S I M PLE ! 

I N EXPENSIVE ! 

A PRACTICAL CAMBRA 
(Not a mere tOY) for 

$5.00 
• 

• • T H E  . 
• • 

QUAD 12,500 Receipts. 108 Pages. I'rice $5. 
Bound i n  Sheep, $fi .  Ral.f.Jlorocco, Sf; .!)O.  

This splendid work contains a careful compilatIOn of the mOst useful Receipts and Rep1ies Iliven in tbe Notes and Queries of correspondents as pubJished in the !"'Oci­en r i  t i c  A 1fI (· l ' i c n.n durin", the past fifty years ; together With many valuable and important additions. 
�e����TU�':��:t:��J�r� U ,· e r  'l' w f· l\· e 'J' h (J l I � ;'1 I 1 f1 selected Receipts are 
Size f C � b � b 6 �:f:� c��������ie��altise�;rla����c�g:t �����:�����': inche':.. �::: a ",,?ture � volume of the kind ever placed before tbe public. by 1% Inches. See illustration. Tbe work may be regarded as the product of the .tud­The largest Picture and the tes and practical experience of the abJoBt chemists and Smallest Camera combined workers in all parts of the world ; the information given ever made. A double Convex being of the highest vaiue. srranfIed and condensp.d in Corrected Achromatic Jolene, conCIse form conveni ent for ready use. and 8 shutter for intsantan- Almost every inquiry that can be thought of. relating eons or time exposures. In- to formulre used in the various manufacturiIlll indus-strutions with each Camera. tries, will here be found answered. If you send ·25 cents with Instructions for working many di:fferent processes in �g�� f:�tr:: :ifiU�f�t�i�� the arts are �iven. 
er by express C O D  fo b I prTohbaObselywWh!' 17 tI':i:i i�nt�. ':fi,�J� ��lh �r,aa�crs °o� pi���t�� an�e, $4.75. snbjeCt to eX:m�: atton before you pay for it. V���!� ;\�ra�:sr;C:�:�c�aJJ�nr�dependent business or pr Send 5 cents m stamps empioyment, reiating to the borne manufacture of sam­
for sample pictwre and illus- pie articles, will find in it h undreds of most excellent trated catalogue. I sUJlgestlons. � Send JOT LJescnpltVe CirculaT. 

CLOSE &. CON E ,  MUNN & CO., Publishers, 
Dept. C, SCIE!II TI F I C  AMERICA!II OFFICE, 

1 14 ..... u 51 ••. Ne. York 361 Br ......... y. New Y ... ", 
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ClltlH N A lt Y  RA TES. 
Inside F aile. eacb i n lilerti on • •  '::; c e n t  ... a l i n e  
n n c k  P llae.  e a c h  i ll � e l· l i n n .  - - Sl .00 n l i n e  

IY" For some classes of Ad!IIertls"""""ts. Special ami 
Higher rates are required. 

'l'be abo,:e are chal'g'es per agate l ine- about , eight 
words per llDe. This  notice shows the width of the line, 
a,nd is set in agate ty�e. F.D�ravings may head sever .. 
t 1 Sementl at the same rate per lWate iine. by measure· 
ment, as the letter press Adverti3ements must be 
ree,:,eived at Publication Office as early as 1'hursday 
mornin� to appear in th e [onoWing week's issue. 

Palmerlires 
t 
i • · · 

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 

Bristol 's  Patent Steel Belt Lacing. 
�J' �:fle

s
:ti��e

a
���� 

Fastening for all kinds 

�fes bs�tnf,:ee. 
Sam-

The Bristol Co. 
Waterbury Oonn. 

" -'�--'-------�---'------"--'---�--� .. -�--�' .... '.--'--.�---"--�'--.... -,. .. #.-.} 

The 
American 
Bell  Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Company owns Letters­
Pa,tent N o .  463, 5 69, granted 
to E m ile Berli ner N ovem­
ber 1 7, 1 89 1 ,  for a combined 
Telegraph and Telephone, 

! 
f ; 
( 
I 
t 
t ; 
f .. 

THE AMERICAN W AL THAM WATCH 
Com pany guarantees every watch=move= 
ment it turns out against any defect in 
material or construction. That guaranty 
holds good the world over. Two 
WAL THAM movements, the RlfI'E�rDE/ 

i The $5 ·� 
POCKET KODAK 

EASTMAN KODAK 00., 
Sample Photo and booldef 

for two 2-cellt stal"llps. R O C H E ST E R, N. Y. 

�'1 
and "RO YAL are within the reach � � � . � of every one ; they keep accurate � . � � � time and will  last a l ifetime. Any 
retail  dealer will  supply these movements 
in any qual ity of case desired, either 

� . � � . ' . � � � � � � � for ladies or gentlemen. � � � . � For sale by all retail jewelers. I Qartfordl 

IGE"!�,!:T£� FOR, FINE TOOLS IN E¥£RYSHOP. 
14 CATALOGUE U.H.BESLY &. (;0. 'AHDAGENCY. CHICAGO, I LL.U.S.A.-

Gas and Gasol i ne Stationary Engines �.. . . .. 
. 

GASOL I

,

N E

. 

TRACT I O N  E N G I N ES 

COMBIN
.
E D  ENGINES & P U M PS 

GASOLINE PORTABLE E N G I NES 

- :  ,- � :=;:s USED �:A��:g��rpose 

CHARTER GAS E N G I N E  CO • •  P. O.  Box "1 48.  Ster l ing .  I I I .  

PRE I STMAN S A FETY O I L  
gi:: J:i:ig

o
::
g
G!Y� 

s
�f5f�1¥���1afri

e
f��\l��� .---

No Extra Insurance, No 

�te1r�i::o s�f:: NEfcci1��\��t 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
P R E I S T MA N  & C O . , l ncorp'd �30 Bours" Bldg., PH I LA DELPHIA, PA . 

� � I §KNGILE� Tl·resl � lUBE 0 0 0 � � TH E OIlICINAL S I N C LE-TU B ES. � � are made of proper rubber, pro- � � per fabric, l?rope�ly put together � � -proper tires III every way. � � Make bicycling pleasure absolute. � � Hartford Tires are furnished with � � ���\�i'iia�e�n �ny
�ighest grade. � 

� THE HARJFORD RUBBER WORKS CO, � 
� HARTFORD. CON N .  � � 

THE ACKNOWLEDGED 

ALL �::;tf[���CAL 
solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent ctftime and entire­
ly relieves mental and ner­
vous strai n. Adapted to all 
commercial and scientific 
computation. Why don

.

't � 
. . . 

get one ? Write fur pamJltllflt.: 
FELl' ''' TARRANT MFG. 40.' 

52-56 I LLINOIS ST. · CHICAGO. 

DORMAR'S 
VULGARIZERS 

are u sed a l l  oyer the world . 
Exclusive Manufacturers of Steam Ma.­

cblnes for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. A II Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies �i� �l�.R��p

o�s:ri k1����s'E��ft!��'! Iflff. �'��r pr- Semi ffYl' Oataloyues. , 
'rUE J. F. W. DOR M A N  (JO. 121 E. Fayette St., Baltimore, Md., U. S. A. 

No DIRT. No SMOKE No N OISE. 

PERFECT 
PULVE RIZER 

Of All  Refractory Substances 
I s  the

" Criffin M i l l ," whose first cost, wear, and operating ex­
pense is much less than stamp m ills, and which yields a larger product 
at less cost than any other mill, with p erfect success in every instance.  

It will work by either the wet or d ry process, and d eliver a uni­
formly sized finished product of from 30 to 350 M esh, with equal facility. 
Its capacity is  3 t o  4 tons per hour on Phosphate Rock, I y. to 2 tons per 
hour on Portland Cem ent, Quartz Ores, etc. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Diseuse .-By G. M. Hammond . M.D. A val­
nable and interestinll paper in which t h e  @ub.lect is ex­
haust ively treated from the fo l lowing stand points : 1 .  
The use of the cycle by persons i n  heal th. 2. 'T h e  use of 
tbe cycle b y  persons diseas e d .  Contamed in S (, I E �'fl F I C  
A M E ltlCAN SUPPI.EM "�T, No. 1 no�. Price 1 0  cents. 
To be had at thiS office and from all newsdealers. 

J ESSO P'S S T E E LTHB\�[r 
F O R  TO O L S. , I\W S E Te. 

WI!! J E S SOP & S O N S  t: �  91  J 'l H lI<  5 T.  NEW Y O R K  

No LICENSE. ABSOLUTELY SAFE, 

Know 
VS. 

Don't 

PENNSYLVANIA IRON WORKS COMPANY, Know 
B U I L D E R S  O F  T H E  

" G LOBE"  GAS m 

' "  A N D  • • •  

Simply a question of knowing what 
you get, or guessing at it. 

Price of Columbia bicycle certainty, 
$100. �::�;!o�� f;:::s:fitters !,i I 

or contact Telephones. lI!!iil1iiiii 

L __ � __ - -__ __ - _� _ _ __ J 
GASOLI N E  E N G I N ES Pope Mfg. Co. ,  Hartford, Conn. 

for Stationary and 
Marine Service. 

Dr' OatalO(11.le8 ami Prkes on application. 
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