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Washington, D. C, August 18t 1911. 
SIR: T have the honor to traiiKinit herewith a paper eiititleil "lie 

I anises," prepared by Prof. L. C. Corbett, Horticulturist of ilti- 
liiireau, antl recommeml that it be published as a Farmel■s, Uulletia 
It treats of the advantages of a supply of ice for farm use ami givoi 
directions for harvesting ice and constructing1 ice houses. 

This paper has been prepared in response to numerous inquiriei 
for information on the subject. It is believed that its publicatín 
will encourage producers to give more attention to the market^ 
of perishtihle products, as well as to provide their tables with home 
products which can not be kept without ice. 

Very respectfully, 
B. T. GAIXOWAT, 

Chief of Bureau, 
Hem. JAMES WILSON, 

Secretary of Agriculture, 
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II. V. 1.—607. 

ICE   HOUSED. 
INTRODUCTION. 

The put vîiricty of uses to whîcli ice is now pnt in (he economies 
of liviiifr is snÜicicnl n-Mson for n hricf iliscussion nf tlu' princi|»les <tf 
ice preservation und the constrnction of ice houses. In nianv parts 
of the country the harvestinp; of ice is tin important imhtstrv. lin- 
ineuse houses arc const ructiMl ami e(]nippc<l with elabórale power 
<le vices for eleva t in^ ice. These botUMS ate ¡it-c OTI1\- (cuqMirary 
slorajrc ijuarters. however, as this jrreat harvest <)f millions of tons 
is made to meet the wants of the sweltering cities ilunn^ the licatcil 
months. 

As the demand for ice in the cities increases with the rise in tem- 
perature, cars ami ships are pressed into service to transport the con- 
tents of these jiTcat storehouses. Before tin- iiiaiiufa<-( ure of mt il'nial 
ice was a commercial possibility the storage and disl rilmt ion of nat- 
ural ice was the only means of relief for the denizens of the city 
from the summer heat. Downin^ in his essay on ice houses says that 
milüons of dollars worth of ice has been shipped from Boston alone 
in the hist cijrht years, a considerable part of this trade being with 
foreign countries. While at the present time most inland (owns of 
the South rely upon the Imme manufacture of ice. coast cities slill re- 
ceive a part of their annnal supply from the natural ice lields of the 
North, where it  has been sforcd during the winter season. 

It is not with the ice crop as a source of direct revenue tluit this 
bulletin treats, but with ice ns n factor in the economies and com- 
forts of (he country home. 

An ample supply of ice is of greater economic importance in the 
country home than in the city residence. City people can purclmse 
perishable supplies as needed, but the remoteness of country homes 
from markets often renders it necessary to use canned, eorneil. OS 
smoked meat products during the season nf the ye;ii when the table 
should be supplied with fresh meats. Not only is ice appreciated IK'- 

cause of its use in the preservation of fresh meats. ImUer. and other 
Utble supplies, but the production of high-grade domestic dairy 
products is almost impossible without it.    Many markets to which 
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milk is now shipped demand that  it líe cooled before shipment toa 
degree not attainable without the use of ice. 

Ice is one of those luxuries which in many sections of the coimtrv 
can be hail for the gathering'. The cost of harvesting and storing it 
is not great us compared with the comfort that it brings. 

THE SOURCE OF THE ICE SUPPLY. 

The source of the ice supply will vary with local conditions. In 
many sections lakes, rivers, or large streams will afford a supply of 
suitable ice without special plan or preparation on the parí of man. 
In other instancesj where such natural sources are not easily nnvs 
sible, small streams or even the water from a spring can be stored 
in an excavation or by means of a dam, so as to afford sufficient wain 
surface to provide the desired ice supply. The harvest area or sur- 
face will depend Upon the tonnage to be stored and the normal 
thickness of the ice in the locality. In central New York the normnl 
ice supply ranges from 8 to 12 inches in thickness, while in eastan 
Virginia 4: to (> inches is as great a thickness as can usually be countcil 
upon. 

The stream or pond from which the supply of ice is taken should 
be fed from a source free from contamination or pollution. If the 
stream is so sluggish that water weeds thrive in it, all vegetation mot 
be removed to prevent its freezing in the ice. Decaying vegetnble 
matter frozen in ice is very objectionable, because as the ice meltÄ 
this matter is deposited in the ice box or refrigerator, rendering it 
unnecessarily filthy and dangerous to health 

Ponds in which green spawn or algen grow profusely can be rid 
of these pests by the use of copper sulphate. The crystals can be 
placed in a cloth sack, which is hung to a pole and trailed through 
the water until the salts are dissolved. One or two treatments of 
the sulphate during the season at the rate of 1 pound to 100,000 gal- 
lons of water will be sufficient to keep down such growth and make 
the water clear and pure. It is impossible to have pure ice tinlef« 
the pond or stream is clean and the water is free from contamination. 

THE PRINCIPLES  OF ICE STORAGE. 

In order to keep so perishable a commodity as ice it is nnrniumjf 
in the construction of a storage structure to consider carefully those 
physical and mechanical principles which underlie its preservation. 
(1) To keep well, ice must have a minimum of surface exposed to 
the air or to the packing material. This is most easily accompUflhad 
by piling the ice in the form of a cube. A mass of ice 12 by 12 by 
12 feet exposes less surface than the same tonnage piled in any 
form  less nearly  that of a cube or of a globe.     (2)  The keeping 
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of good Lœ dt'iH'nds upon the cnniplctiMU'ss c»f ils iiisnlnlinii. WIIOIT- 

]}V it is protected ftfom exit rnnl íníluejices, siu-h ¡is lu'iit and air. 
(:t> C^aîiMce le important beoMM the luck of ii utlevCerae witl» tlie 
¡nsnlution.    (4)  Tlie Use itsflf musí  be [mckcd so us to prevent us 
completrly us possiMi- the cin-ulat ion of ;ilj' ilinm^rli tin- tiniss. The 
BDOCe iu':u-I\ the muss of in- a [ ipnmrlirs tliat uf M sulni CMIK'. IMIIII ¡II 

simpe und texture, the easier, with good diniiiMfjv JIIHI iiisiihiliou. will 
be the beeping probAnx.    XIM beeping of LOBJ then, d^wode upon the 
riiape of the mass, its insulation, its drainage, and  ils solidilv. 

THE  ICE  HARVEST. 

The ease and rapidity with wliich in.« can be ¿rathcrcd depend upon 
the condition and location of the field ami (he dun uclci- of the tools 
and conveniences tit  hand  for doiii<r the work. 

CLEARING  THE ICE FIELD. 

If the Ice held is covered with sno\v (he formation of ice will Iw 
retarded,   as  the   snow   acts  as a   hlankel   and   raises   Ilie   tempern 1 nre, 
thus retarding; the Use formation.    If the Use sheet is suflicienilv thick 
and snow  falls upon it. (lie snow must he re \c.|  hefore harvesting 
can proceed: or if. on (he other hand. i( is desirahle to increa-e the 
thickness of (lie ice after the snow falls, the field may he flooded and 
the snow sa(uia(ed with water, which is allowed to free/.c. thus add- 
ing a layer of snow ice. Blooding OD BUftl] lields may he accom- 
plished in either of two ways :  ( 1 ) By " overflowinff,*1 whii-h consists 
merely in conducting water to the fU'Id. or hy piercin<r the ice field 
here and there with a har or anger, to allow (he wa(er to force i(self 
to the surface and gradually to saturate the snow. 

Snow may IK- removed from small fields, when necessary, hy means 
of shovels, hut upon large fields it will IM' economical bo use horse- 
power scrapers.    A -simple plank scraper is shown in figure 1. 
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HARVESTING THIN AND THICK ICE. 

Ice not over 4 inches thick and ice from 6 to IS inches in thickoM 
rc<|uirc very ilitfercnt methods of procedure.   Tlie thin ice in genets] 
will he hroken into more or less regular cakes, which will be loaded 

Flo. 2.—rHajíram Inruilatiuu uf an  lot  IHMI 
or dliavlntis. 

Illinnt sawiliiHt 

as host they muy into sleds or wagons and hauled to the storehouse, 
where they may be arranged in layers and adjusted as closely as 
possible, the spaces between the cakes being filled with crushed ice 
or snow in such a manner as to cause the whole mass to freeze into 
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:i^ IH'üIIV ¡i solitl bicK-k of ioe as possibU'. It is inoiv difliciiU ko >t<m> 
aiui kct'i» iee of this rlmnictcr tliun tïmt (utfvartsd ÚD rc^iilíir cítlícs. 
Sovcnil fiu'l<ns oombino to make *'»*' ctinstrin-t ion t>f ■ bouse for ihm 
pri'scrvntion of such u supply more eSKCttnf thso if Iniilt tar \map\llQ 
a heiter irrudf. TIiùi toe IMcaanctatfatic ox the ■outhem limits i»f the 
storage of aetum] i»'»*. The supply is more or leee Baoertain. Tho 
storage period is long. Tlie irregulef form of the oakee uiakes it 
difBcult to pack the ice so as to prevent air spaces, which may fom 
air passages and cause rapid loss. Ii-refiuhir hlocks and cukes air 
U-ss easily insulated than regular cakes of uniform tfam ¡IIKI thick- 
ness. If the mass is stored in a building without packing material 
about it, insuhition must be provided for in the coustruotioii of tin- 
house. The walls must be thick, well packed with mill shavings or 
dry sawdust, and tightly bonidi-d on both sides of the packing mate- 
rial. A space of Ifi inches bet ween 1 he walls, tightly packed with ¿iood 
itisulatiuij material, is none too much.     An added  safeguard  would 

PKI. a. — An  1er pluw  witli  n  irnhlc jfiiujii- 

ho to double lM>th the outside and inside walls. The type of wall 
construction suggested in ligure -J would U' suitable for a house 
intended for the storage of ice of this character. 

Harvesting ice from (1 to K» ov more inelu's in thieUncss pemite 
lile US*

1
 of tools and implement:- that find no place in harvest ing thin 

ice. The field may be laid otf so as to rut the cakes to standard 
dimensions of 22 by 22 inches or 22 by 32 inches. Ohlong cakes have 
some advantages over square ones, ns they can be hipped so as to 
break joints as they are stored, thus reducing the possibility of lb«' 
formation of air passages in the ice heap. 

In order to obtain cakes square or rectangular in form a square 
made from light strips of hoards with straight edges may be used. 
A square with sides 12 to 16 feet long will serve the purpose nicely. 
Draw a line across the ice field parallel with each side of the square 
and with a hand marker or with a saw accurately follow this line, liv 
the use of a plow with a gauge attached, such as is shown in figure 3. 

UMl*—ML 475—11 2 



10 ICE   HOUSES. 

the field can be cut into parallel bands or ribbons. If the liar 
vest is an extensive one and the water is of considerable depth, after 
the field is plowed at right angles to the first plowing the ice nitiv 
be burred off in large masses or strips and floated to the shore at 
loading place, where it can easily be broken by au ice spud or bnr 
into cakes of the dimensions outlined by the plow. The use of a 
plow is not confined to large fields or to ice that will bear the weight 
of a horse. In fact, ice fields on bodies of water too shallow to per- 
mit the use of a saw can bq harvested by means of the plow Iiv 
attaching to it a light wire cable or rope and operating It from the 
bank by horse power. 

On fields where ice is stored commercially the cakes are floated in 
large areas until near the channel, then barred off and carried by 
hoisting machines to the storage house, as suggested in figure 4. On 
small fields, where the quantity stored is 50 tons or less, the cakes 
are cut or barred off. floated to the loading platform, and placed 
upon it by hand or by horse power. The extent to which labor-saving 
devices may be introduced is measured by the cost of labor, the 
extent of the harvest, or the dispatch desired. 

FLOE  ICE. 

Under certain conditions the only practicable way of obtaining a 
supply of natural ice is to catch it as it is going out in the spring. 
When the snow melts and the spring rains come on the ice at the 
headwaters of streams breaks up and is carried down in large massea, 



UM:   imrsKs. 11 

whii'li can IK* ciuipht at ooauddarAbla <listiinc*'>- from ihc loculiiu-s 
wlicre it was foniRMl. In this wnv \tm OEM be nhtniiu'ii DI sniiill ooot. 
in the mtfj days many phiiünt'inny täong thv Poíomar harvcsíod 
MU iinnmil supply of Loe of this oharactor ami stnrotl it for the most 
part in pits similar to that shown in figuro Ti. ThoM fortune ta 
enough to live conveniently near lar^c tttttm mav uflcn obteia fcheir 
ice supply in this way. 

ICE MANUFACTURED IN  METAL CANS. 

Tn some localities none of the ecmioee ùi ualmul ire will be 
available. Under such conditions ice may be maimfiu-tured by using 
«•ans made of heavy galvanized tmn and provided with a heavy 
band-iron or wire reenforcement around the top. Any tinsmith can 
make sucb cans. The cans should be of the dimensions of a standard 
cake of ice; that is, 
22 inches square at 
the top, the bottom 
being so m e w h at 
smaller, so as to 
make the sides of 
the can slight ] \ 
llaring. As BOOB M 
settled cold weather 
comes arrange thi1 

cans on a level plat 
of ground or on a 
level pía Í form nca r 
the well or other 
water supply. Kill 
the cans with clear, 
fresh water, and 
when a sulTicient thickness of ice has formed to permit them to l>c 
(urned over, even if the shell of ice is not more than 1^ or 2 inches 
thick, pour a quart or two of boiling water over each upturned can to 
loosen it from the shell of ice. This will give a hollow shell of ice 
■boat 2 inches thick on the bottom, which was formerly the sur- 
face of the water in the can, 1J inches thick on the sides, and 
with only a thin shell on the top, which was at the bottom of 

I (he can. lîreak the (hin shell of ice over the top and remove *'" 
lud about 2 inches of the water in the cavity. Place the shell 
of ice in an exposed but well-shaded situation, and as rapidly as 
the water in the shell freezes add a few quarts at n time 
until the entire cavity is filled and a solid block of ice is pro- 
duced. In this way, with 15 to 2r> cans the neee^satv supply 
for a farm can be secured at small cosí in u frw day-, the time 
depending, of course, upon the weather conditions and the number 

MS 

Flo, [».— HiipiTKlnictiirr of a  pit   for Morltm loa 
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of cans in operation. If the cans are earefully handled they ahould 
last .several years. The ire ohtained in this way will be pure—free 
from vegetable growth, which sometimes damages pond and river 
ice. Because of its superior quality such ice will justify the con- 
struction of ■ building which will permit its being stored widiont 
the use of sawdust or shavings. A building constructed after the 
plan suggested in figure S will meet the requirements. 

COMBINATION OF NATURAL AND ARTIFICIAL MEANS OF OBTAINING ICE. 

The home ice supply is sometimes obtained by using a com- 
bination of natural and artificial means. Where ail elevated water 
tank is at one's command, a line of pipe can be carried to perforated 
pipes placed on the ceiling of the ice house and during freezing 
weather the pressure from the tank can be used to carry water 
through the perforated pipes to be sprayed into the storage chamber 
as long as freezing continues.    By careful use of this plan on cold 
nights and during freezing days à supply of ice can be built u 
place.    The protection of such a supply is the same as that  of ice 
cut and stored in the usual manner. 

TYPES  OF ICE  HOUSES AND THEIR ADVANTAGES. 

Since ice at best is a highly perishable product, requiring special 
equipment for its preservation, such natural advantages as are offered 
by shade and exposure should be taken advantage of in locating .,„ 
ice house. A shady situation with a northern exposure has a decided 
advantage as a location for such a building. 

Tn general design ice houses are of three types: (1) Those built 
entirely above ground ; (2) those built partly above and partly under 
ground ; and (3) those of the cellar type, built entirely below ground. 
The aboveground structure is by far the most common of these types. 

The advantages and disadvantages of these three types may be 
briefly stated as follows. Aboveground bouses can, as a rule, bo more 
economically constructed than either of the other designs. Excava- 
tions are expensive to make and difficult to insulate and drain prop- 
erly. Insulation and drainage are two of the most important factors 
in the preservation of ice. It is true that the temperature of the earth 
varies less than that of the air, but the fact that the temperature of 
the earth at 0 or 8 feet below the surface remains at or about ñr>° F. 
the year around makes it quite as important to protect the stored i< c 
against the earth heat as against the heated air. It is more difficult 
to remove ice as needed during the season from pits than from struc- 
tures above ground. Slight advantages are apparent at harvest time 
in favor of the cellar or the half-sunken types of house, and under 
some circumstances they will be preferred to the other type 

475 
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CONSTRUCTION  OF ICE HOUSES. 

As has been explained] UM It-n^riii of time use inuv be kcjit depeiiidi 
upon the clüiructfr of insiiliit ion providecL This will natumllv vaiy 
with tin1 location of tin- hv IIOUM- and tin- mcllioil of con^lruclion. 
Another important factor will he the cost, of <Mmslriiction. 

The .simplest ty|H' of ice preservation consists in -lackinjr the cakes 
in a compact mass on a well-drainetl site, as well protectetl as possible 
by natural or artiiicial harriers from sun ami wind, uiul covering the 
mass with sawdust, shavings, fodder, marsh haw or any other good 
insulatinfr material. Such a crude method is not to he recommended 
except as a temporary makeshift for ice which is to Ite used early in 
the season. 

INEXPENSIVE ICE HOUSES. 

An inexpensive ice house which will trive ¿rood satisfaction in lo- 
calities on or north of the ¡sothenn of New York City can be con- 
structed as follows: As a site for ÛM structure choose a welhshrltcfrd 
location convenient to the place where the hulk of (he ice will l>e used 
during the season. Tf the area is not well drained naturally, ¿rrade 
the surface, so that no surface water can ever How into or through 
the huildinp and so that the water from the meltin^r of the ice will he 
quickly disposed of. In sotne instances it may U- necessary to provide 
tile drains laid \~* or 18 inches helow the surface to care for tins water. 

ITavinfr properly provided against water, both from without and 
from within the ice house, set a line of squared or ilaftened poles 4 
fed apart, so as to form a square of the dimensions desired. The 
height of the poles should In* the same as the length of the side of the 
square, if the greatest economy of space and the best keeping condi- 
tions for the ice are desired, i. e., a buildinji II leet square should 
be 1 t feet hifrh. A house of this size will provide storage for a iiibc 
of ice 11 by 11 by 11 feet, which, without allow am-e for voids, is 
equivalent to about 38 tons. (A cubic foot of ice weighs approx- 
imately 58 pounds, and 1 ton of ice iM-cupies nearly 80 cubic feel.) 
To complete the ice house, cut the posts ta a uniform hei^rlit and nail 
a double 2 by 4 inch or 2 by 0 inch plate on lop of them. The sides 
may l>e inclosed by boardiny both inside and outside with ron^h Inm 
bar. To give a neat outside appearance the outside boards may be 
planed and ship-lapped, or ship-lap siding may be placed over the 
rough sheathing. The space bet ween the t wo board walls may or may 
not be packed with shavings or sawTdust. If packed, the packing 
material should be perfectly dry. The roof may be either a simple 
even-span one-third pitch roof, with the gables boarded up, or a hip 
roof. 

47Ö 
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In order that the house may be filled without unnecessary labor a 
continuotiK door should be provided in the middle of one end. The 
door should be made in two or three sections, and as the house is 
filled loose planks of proper length should be at hand to place across 
the opening- of the door to hold the pucking material in place as the 
heap of ice grows in height. 

The. ice must be placed on a bed of sawdust, shavings, or other 
packing material at least 15 inches deep, and the rick of ice should 
not Approach the side walls closer than 15 or 18 inches, the interven- 
ing space being filled with packing material and thoroughly rammed. 

MASONRY ICE HOUSES. 
Instead of the cheap, temporary construction just described, ice 

houses of a permanent nature can be built from brick, stone, or con- 
crete. Tn these, as in frame-constructed houses, the mass of ice should 
approach as closely as possible a cube in form. If the masonry house 
is to be used in the same manner as the temporary house no inside 
lining will be necessary. The packing used about the muss of ice 
may be allowed to come in direct contact with the wall. A lii-mch 
brick wall or a 12-inch concrete wall will provide the necessary 
strength. The masonry walls are not as good nonconductors as 
timber walls. It will therefore be necessary for the protection of the 
ice to rely on the packing material rather than on the wall itself. If 
the house is to be used for storing ice without the use of sawdust or 
shavings the construction indicated in figure 2 must be followed. 
The lining must be as complete on the floor and ceiling as on the side 
walls in order to provide safe insulation. 

Masonry houses may be constructed entirely above ground or partly 
below the surface, as convenience or necessity may dictate. 

RELATION OF THE ICE  SUPPLY TO FRUIT STORAGE. 
In order that fruits may he held for long periods ¡n storage it is 

necessary that a uniform low temperature be maintained in the store- 
room. With many products a uniform temperature ¡s of more im- 
portance than a low temperature. With apples, which is the crop 
usually held in storage, it is desirable that the fruit reach an advanced 
state of maturity upon the tree, but that the ripening process be 
checked immediately when the fruit is placed in storage. This sud- 
den check can not be effected in ordinary storage at picking time. It 
is therefore necessary that the storage house be provided with means 
for reducing the temperature to the required point and holding it 
tliere until natural conditions permit the introduction of cold air from 
the outside. 

Several systems have been used for accomplishing this result. The 
simplest is to build the ice house as a two-story structure and to store 
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the ice iihove and tit«' fruit below.     Tin' u-c inav In1 slorcil nt Imrv^'st 
time in mi ire house or in an use cluunher arran^nl owr tin- RKBB  in 

^^- -J&^L- 

Flo.  0. 1 IIIIUIKIIIS  slmwlnK croMi »tM-tiodM nf a WUIIIIIIIK plnnnt'd   for  Htiulnj:  U* 
fruit   htÊum -   .t.   l-'tntrltucllniil   Mi-cllim ;   li,   tr«imver«e   KwHoti. 

'J/nyoj  Gcf/van/r^c/ /ron. 

•orfa for-   OiJ*f*f. 

which tbe fruit is to 
be held, or the place 
may be Btmptj a 
feinporary store- 
rootn to wh'u-h the 
ice is transferred at 
the time, the fruit is 
stored, lioth these 
plans have l«>i'ti fol- 
lowt'd, hut the one 
to be used in any 
particular instance 
will depend upon 
the cost of handling 
the ice ami the cer- 
tainty of the fruit 
harvest. 

The genera] prin- 
ciples involved in 
the construction of 
such a house hold 
for both plans. 
Where the structure 
is for combined ice 
and fruit storage 
the ice chamber will 
of necessity be much 
larger than when ice is used merely to lower the tempenrtttl« "f lln- 
house at harvest time.    The details of construction shown in ligure (1 

floor and i» UM IXIMIIUIK I 
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may IM
1
 SO motlified as to nclapt the bmlding for either uso. If ihe 

object is especially that of fruit storag-e, the ice chamber may be so re- 
duced as to servo merely as a bunker in which to place several tons of 
ice at a time, to l>e replaced as needed. The detail tif figure 7 shows a 
slat floor built of 2 by 4 inch Georgia pine supported on 2 by 12 inch 
or 3 by 12 inch joists, as needs may require. The joists are protected 
by a cap of galvanized metal 15 inches wide tacked to and formed 
over the top of the joists prior to laying: the slat floor, so that the 
drip front each metal cap may be caught by the line of gutter (fig. 7, 
.■1) which is suspended between the joists. This is one of the siniplcst 
types of floor construction possible for this style of structure. 

COMBINED ICE HOUSE AND  DAIRY. 

Kven where for convenience and economy it is desirable to have 
the dairy under the same roof as the ice house, it is not satisfactory 
to attempt to combine the ice storage with a cold store. When it is 
necessary to use ice for chilling milk or other dairy products it is 

MMlit 
FIG. 8.—LoDaituüinal «rid dairy. 

better to remove the ice from the ice house or compartment and place 
it in a specially constructed ice box or refrigerator rather than to 
attempt to maintain a cold room by storing the ice about and in 
contact with it. The chief argument against the combined arrange- 
ment is that it prevent« the storage of ice in a solid mass. As a 
result the waste is much greater. Again, the requirements of the 
storage room and the refrigerator vary from time to time. Advan- 
tage can be taken of these fluctuation to husband the ice supply when 
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Hu- two ¡m« si'piiruU'. Tlu-it- uv darfJad mlvundi^cs in Having the 
ico supply omvwiH'nl lit lin- ihiirx IKMIX- or vt'írt'zvrutnr. luit il is poor 
fconoiuv lo boîld tibe n-fnp-nUor or rolil tUm 'líl/áñt ÚU ici- storap'. 

; to ba pivfenvd.1 Th. ii( -ujryí'stcíl in fijriireH R and 

COMBINED ICE HOUSE AND   REFRIGERATION PLANT FOR 
THE  STORAGE  OF FARM  PRODUCTS. 

AVhciv  ¡i 11  ni mi H In i it   Mippiy  of nuUmil   ire  i-an  be ha r vested   an- 
nnjilly it will !H' a simpU' matter 1«» nmintuin liifjh-elnss refrifjerntion 
by   installing  a   Urine  cireulnting  system.     The   principle   OH   which 
(his  piitenied  system  works is the same as meclcmieal   refrigeration, 
except that the cold is secured through a freezing mixture of ice and 
salt   in a tank in which the primary coils are located, as shown at 
/i  in  figure  10.     As the brine 
in these coils becomes clilllcd it 
pannfil out  through the bottom 
of  the  coils  and   slowly   flows 
through   the   coils   marked   C, 
which  sire located  in  the cool- 
ing   room.    The   heat   of   this 
room     is    absorbed    by    these 
chilled   pipes and  as the brine 
warms up it passes out  and  Dp 
into the primary coils, and  in 
this way a conlinuous circnla- 
tion is maintained between the 
two pipe systems. 

For convenience the ice house 
con be made a part of the 
structure, so that the ice can l»e 
elevated above the storage 
chamlK-r and directly into the 
crusher, which can be located in the attic above the primary coils 
indicated at /i. As the drawing shows, the space above the cool- 
ing room might Ix1 ntili%ed as a farm shop or for a cooperage if one 
were to be installed In connection with an apple orchard. It would 
not be advisable to attempt to instHll this system without having an 
experienced engineer caleuhite the piping necrssary for any given 
storage room as well as the cooling tank. The question of insulation 
is also a very important one and should IM* carefully specified. 

1 For morí* dr-fallM  Information conc+rnlne Ihe storage of hinter,  «ce  UNITWIH  H4.  and 
for Ihf Ktorasf of vhppnr. nr-f   I'.nU^ltn «S, botb of th« Bureau of AtUtnal   Irnlu-trj.  United 
Hlate«  nppartmont of Agriculture. 
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18 ICE   HOUSES. 

This construction is adopted to small or to very extensive plants. 
The Department of Afrricnltmv uses this system in a plant which has 
been instalUMl at the Arlinjiton Experimental Kann. The cooUna 
room in thi-s case is 28 by ;î0 feet with 8-foot ceilings. Sufficient space 
is thereby provided to store 800 barrels of apples.1 

THE CONSTRUCTION OF A REFRIGERATOR. 

The construction of a farm refrigerator large enough to meet the 
requirements of a well-equipped farm for the storage of eggs. huUer, 
und fresh meat and for chilling or preeooling fruits in small (quan- 
tities is shown in figure 11. This refrigerator can be constructed in 
a cellar, in the lean-to of an ice house, or in any other farm building 
where convenient and suitable protection can be provided.    If none 

Fio.  10.^—Diairraiii  Hhowln« a  rombined Ice housp  and í-old-storatíe  plant. 

of these alternatives is possible, the refrigerator may be constructed 
as an independent, building. If built as a separate structure, the 
Fame care in the choice of a site should be exercised as in choosing 
the location of an ice house. The construction is shown in detail in 
figure 11. The essential feature is a well-insulated room containing 
an ice rack, drip pan, and drain. This refrigerator is 8 by 10 feet 
and has a floor space 6 by 8 feet available for the storage of produce. 

Such an arrangement will require about 100 tons of ice during the 
year, but it can be used to hold eggs and butter over the season of 
abundant production. A supply of fresh meat can be kept by such 
means in localities where distributing wagons are not run, and even 
where a local supply is available the producer can arrange to supply 
his table at wholesale rather than  retail prices by killing his own 

1 For further Information  on   the  storlntt  of apple«,   Hee  Itiiltftin   4H,   Uurrait  of  Plant 
Indufitry, United Statps PcparUnent of Aurlculture. 
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sheep, pigw, or veal. Instmiccs nre Unown where nn e(i!ii|nn4'iil of 
this sort ha« paid for itself in a single Msaon llii'-n^li llu- a<lvaiH'e 
«eeurad l»y hirHJBJ the ogg output tot nn\\ 00 ihiv--, Dealers pur- 
chase ami store vggs while they are most alninilunt muí elieii|)esl ¡MKI 

dispose of them during the seusou of less ahuudani  prodaetioD at ;tti 

■■■ m 

— -/»/airy OoOrtte. 
^'•S/cr/y  w'Ht //tc/os/na 

i4 if Soar* 
&    £r/«vt*//iwr 

C  f=/on 

A,  r>e*&t- 

Fin. 11.— IMiii:nuM> HhowlnK HOM MOttSM and di-tnll« <>f ronut nu-l Ion nf a farm i-cfrlti'T- 
jti'ii A, I'.■!;'il of wall roDttlnirtion and Ice bunkor ; tt, front plpvalion : f, fliwir plan; 
H, sectional view. 

a<h aiK'ed prlMh A well-r<iiistrue(ed and well-lui nil led refrigera I or 
of this kind on the farm will enable the producer to keep this profit 
at home. 

THE CONSTRUCTION  OF AN ICE  CHEST. 

Where a less expensive cooler is desired an  Loa i-hest  will he found 
to serve ■ useful purpose.     Such a chest can be made from two boxes. 
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one 12 indios longée nml wider tlinn the other tiiul fî inches deeper. 
Tf the inner box is 2 feet wide, 2 feet deep, and '■'} feet long, the onto 
box should be -î feet wide, 4 feet long, und Ü0 inches deep. The in- 
ner box. which should be mude (if matched white pino or cypress, 
should be lined with zinc und provided with « drip pipo in the bottom 
near one end and a metal firafiiifr 12 inches from that end. so as to 
make a cage ¡n which to store a block of ice. A layer of (1 inches nf 
cork dust or dry white-pine shuvinjrs should be placed in the botton 
of the larger box after it has been lined with waterproof building 
piiper. Place the smaller box on the layer of insulation, making pro- 
vision for the tira in. and then pack the same insulatUlgf materul 
tightly in the space between the outer and the inner box. Kit a board 
over the packing between the boxes so as to cover the edges of both. 
Then hinge a thick well-insulated cover to the outer box, which 
should fit tight!}' and be large enough to cover the entire top of the 
chest. The joints can be made tight by weather strips and felt. The 
eover should be provided with a counter weight and a good ice-chest 
hasp to hold it in place. 

CONCLUSION. 

An ample supply of ice on the farm is of great economic im- 
portance. The work of harvesting and storing is done at afseaaon 
when it will cost very little, as help and teams are usually less re- 
muneratively employed during the winter than during the smmnor 
months. The cost of constructing ice bouses and refrigerators is 
small in comparison with the economic returns and the comfort which 
they afford. Ice is of greater economic importance in the country 
than in the city, yet few who have the opportunity avail themselves of 
this luxury. 

fA lint Rfvinji Hie tin*'« of nil Ftmners' Bolletlns avnii.-iblo for dlsttibuttOQ will 
bo wru fwu iipini application to H Member of CongreM or tbo Secretair ot 
Agrlcultnrfe] 
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