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UNMITED STATES

PATENT OFFICE.

FRANK S. EASTMAN, OF WASHINGTON, DISTRICT OF COLUMBIA.

REFRIGERATOR-CAR.

SPECIFICATION forming part; 01‘ Letters Patent No 297,210, da.ted May 2 1882,

Application filed Mareh 7, 1882. (No model,)

To all whom it may concern :

- Be it known that I, FRANK S. HASTMAN, of

Washington, in the District of Columbia, have

invented certain Improvements in Refrigera-
tor-Cars, of which the following is a specitiea-
tion. . : S
My invention rehtes to cars for the trans-

portation of perishable matters, and particu-
Jarly such matters as require care and’ atten-

tion during shipment.

The invention consists in various features
and details of construction, hereinafter fally
set forth, prominenf among which may be men-
tioned a novel arrangement of the cooling-
chambers, whereby the weight of the load car-
ried therein is brought down low, and the car
thereby adapted to travel at a high rate of
speed, and whereby, also, grcat economy of

space is afforded together with a saving inice ;

and the securing ot a lower temperature than
has generally been found practicable heteto
fore. | |

In the accompanying drawi uw's Figure 1rep-

resents a vertical lennltudmel seetleu through-

myimproved ecar, showi ingthe general arrange-

ment of the 11’1ter10r I‘tb. 2, a horizontal ]on

gitudinal section of the same; I'ig. 3, a verti-
ea,l transverse section; Fig, 4, a perspectwe

view ot the water- tank and its elevating and

sustaining mechanism; Iig. 5, a vertical sec-

tion threugh the ice and water chambers, -

showing also the drip or waste pan ; Fig. 6, a

view Shewmfr the arrangement of water tanks

and pipes fer securing circulation of the water

where the same is required for preservation of’
- matters carried ; ¥ig. 7, an out:ide view of the
car, partly in section, showing the invention

applied-to an ordinary passenger-car and the
outside doors for removing articles from the
cooling-chambers or interior of the car; Iig,
8, a sectional view of a supp]emental WELtE‘l-
tank beneath the car; Fig. 9, a view showing
the inner trussed wall of the coolin g-chamber;
Figs. 10, 11, and 12, detail views of a frletlou
driving-gear emple;, ed for operating a ffm or
other meehfmlsm. -
Hitherto, in the construction of cars for the

- transportation of perishable goods requiring

refrigeration or cooling, it has generally been
the custom to cool the whole interior of the car,

the ice- ehmnber being plaeed 1n the top of the
car and the cold air dllOWEd or caused to de-
scend and fill the interior.

The loeation of the ice-chamber in the roof
or top of the car, and the consequent weight ¢z
above the line of load, has rendered the cars
top-heavy, preventing t11e1r traveling at high

ates of speed, and causing the eartobe racked
and strained severely When traveling even at
freight-rate of speed. The ne(,eeelty ol cool- 6o
Ing the whole interior space of the car hasalso
required the carrying of a large amount of'ice,

{ and since the aggregate w (}lﬂ‘ht of load 1s lim-
1ted bythemle% of all railway companies, it fol-

lows that just in proportion as the quantity of 65
ice is increased the cargo of goods must be di-
minished. 1Itis there*‘ere important to reduce

the quantity of icetothelowest limit consistent

with thorough and efficient refrigeration, and
in doing this I effect a great saving by ‘Ldaptmﬂ‘ 7O
the size of my cooling- elnmberste thecargo to
be carried therein, thus rendering it necessary
to cool only the Spacedctuell y necessary for the
reception of such cargo. I further limit the
quantity of ice required by a peculiar arrange- 7c
ment of air-conduits by which I effect a con-
stanut and perfect circulation of air.

The car which I have represented in the

~drawings, and which I shall proceed to de-

scribe, is especially designed for the transpor- 8o
tation of live fish, which require to be kept '
cool, to be eenstmltlv supplied with fresh air,
and te have a (,ha,nge of water either at inter-
vals or by a constant and gradual flow or
change; but I wish 1t distinetly understood 83
that the invention is not eeufmul to cars for
this purpose.

Other details of the 1nveut10n will be ful]y

deseribedin connection Wlth the feeturee abor

mentioned. | QO
Referring now to the dramnee A represents
thecar, carried by suitable truelxs,, B, and of es-
sentially the same construction as passenger-
cars ot the better ¢lass now in use, though the
general construction may be varied accordin g g5
to the particular requirements of each case.
At each end of the caris a section, C, fitted.
and furnished for the convenience of officials
or others connected with the service. These

sections may be fitted up in any convenient 100
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| style or ma,nn_é*r with desks or secretary for
~clerical work, berths for sleeping, or in what-

10

15

ever manner may be required. By preference,
one section will be fitted up as an office-room
and the other as a sleeping-apariment,

The space between the two compartments or
sections C contains the cooling-chambers D,
which 1n the present case are located at the
sides of the car and extend from one compart-
ment C to the other, the water-tank I, ice-box
I, and waste-tanks & being at the ends of the
cooling-chambers and next to the compart-
ments C. The cooling-chambers are of a height
sufficient only to freely receive the mfttters to
be refrigerated, or the vessels H, in which the
fish are carried when the car i:.-, designed es-
pecially for that purpose, and to afford proper
space for the free GlI‘GIJ.lﬂthll of air about them.

- The sides, top, and bottom of the echambers D

20

25

30

- 35

4.0

are formed or provided with non-conducting
material, and of proper thickness to prevent
the outside air from affecting the temperature
within said chambers; but it will be seen that
under my construction I am required only to
extend thenon-conducting wallsslightly above
the cans or vessels H, instead of earrying them
to and across the top of the car. By this
change 1 not only lessen the cost of construe-
tion, but I also materially decrease the weight
of the car, and wholly dispense with the
welght above the line of load, which has been
0 great an objection under former construc-
tions. As the weight of the car is thus de-
creased provision is made for the increased
welght of the cargo without raising the aggre-
gate weight of the car-load, and as the weight
of the cargo 1s thus matermlly increased, and
as the lowering of the load close to the trucks

renders feasible a high rate of speed, it De-

comes important to stiffen and strengtben the
car to adapt it to such accelerated speed, and

- for this purpose 1 construct the inner walls, «,
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cf chamber D each in the formn of a truss, as
indicated in Fig. 9, the ends of the truss abut-
ting against-the ends of the framing or tim-
bers of the tank and ice-box chamber I. In
this way the truss is made to serve bofh as a
truss and as a wall for the chamber, affording
the necessary strength and the thickness re-
quired to render it thoroughly non-conduct-
ing,and this without occupying any additional
space 1n the car.

To render the walls and the top and bottom
of the cooling-chamber D thoroughly non-con-
ducting, and to prevent the possible forma-

tion of crevices oropenings by the racking and

wrenching of the timbers which necessarily oc-

cur, I preferably fill in the open spaces of said

walls, top and bottom, with papier-maché in a
fluid state, subjecting the same to pressure, if
required, to force it into all the small erevices
and openings of the wood-work or framing.
‘When this material sets it becomes tough and
hard, does not swell or shrink, and is not lia-
ble to crack or open, besides matermlly add-
ing to the strength of the truss. 1t is there- :
fore admirably adapted to the purpose stated.

-

The chambers D may Dbe connected or not,

as preferred.
The arrangement of the coolmg-chambers

as above leaves the interior of the car free and

open for such use as may be required, and
wholly unafiected by the cool air of the cham-
bers. It i1s therefore admirably adapted for
use as a compartment for the attendants hav-

ing charge of the cargo, and will ordinarily be

furnished with berths hung from the walls or
the roof and adapted to fold up out of the way
when not 1n use, and with conveniences for
cooking, &e.—I1n othel words, the car will be
adapted not only for car1311w the perishable
matters in properly-cooled chambers, but. also
to carry officials, attendants, or general pas-

‘sengers in an ordinary atmosphere, thus over-

coming a most important objection existing to
the cars in use, in which the attendants were
necessarily subjected to the cool air—a fault
which e‘{peuence shows has occasioned m mh

stckness and injury to attendants.

In order that the attendants may properly

examine and see to the fish or other cargo in

the chambers D, the top of each chamber is
turnished with a series of doors, J, each of sut-
ficient size only to permit the convenient en-
trance or removal of one of the vessels H,
which will ordinarily be arranged 1n two rows

-from end to end of the chamber, and prefer-

ably in groups of four, as indicated.

The doors J are formed with beveled sides,
and suitably packed with rubber orother elas-
tic or -flexible material which will secure an
air-tight joint.

The doors being at the top of the chamber,
and the cool air naturally seeking a low leve]
1t will be seen that the doors may be Opened
without permitting any considerable escape of
cold air or any appreciable entrance of warm
air. Hence the great waste of eold air in cars
now in use by opening large doors at theside
of the car for the entrance of an attendant is
avoided, and the necessity of restoring alarge
volume of cold air is obviated. |

The upper side of doorsdJ will be upholstered
and adapted for use as seats, thus rendering
the car convenient for attendants or passen-
gers, without further cost for chairs, though,
if de.med, a row of pivotal chairs, such as uaed

in chair-cars, may be arranged in the aisle,

and the chambers D may be formed with off-
sets to permit a more 1ea.d3 passage through
the car and by the chairs.

K represents one of a series of berths above
the seats. .

In many cases, and for the transportation of

matters requiring merely to be kept cool, the

invention may be embodied in ordinary pas-
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sepger and sleeping cars, suitable chambers,

L, being formed under the seats, as indicated

in Ifig. 7, each communicating with a cold air
passage, M, formed beneath thefloor of the car,
by boarding or closing up the lower side of
the space between the sills, as shown. Inor-
der to permit the removal of the contents of
these chambers expeditiously, and without in

130
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ship at paying

“assistance,

deleterious odors and gases removed..

any way disturbing the passeuger

~openings N are formed in the wall of the car
opposite e

each chamber, as shown in Tig. 7,
through which the vessel confaining theqe

matters, or the matters themselves, may be

withdrawn.,

The doors will be snitably constructed to
render them air-tight, and the walls of the
chambers and of the mr dact will 01‘(]111‘11*1157
be rendered non-conducting.

By the construction thus explained passen-
ger-carsmay be made to carry light perishable
articles—such asfruits, oysters, and other deli-

cacles, now unobtainable 1n many sections of
the countr v—toany desired point with expedi-
tion and dispatch, thus avoiding the delay of

freight transportation and the danger or 1oss

from being carried 1n express.cars not pro-
vided mth proper means for Leeplnﬂ' them
cool. This being incidental, and in addition
to the usunal le'ad of passenger-cars, may be
carried at a triling expense and yet add to the
revenues of the road, because it enables a class
of goods to be tmu%pnrted successfully which
hlthelto it was considered unpmctlcable to
rates.

Having déseribed the general arrangement

of the car, I will proceed to explain the details

of the apparatus for cffecting the refrigeration
of the chambers D, and I wounld -here remark
that the cooled air may be caused to circalate
by a fan or in accordance with the laws gov-
erning air-currents independently of a faun.

It being well known that cold air falls to the
lowest attainable level, I place the ice-box F
at a higher level than the chambers D, and

“thereby cause the cool air to fall to and fill said

chambers naturally and without mechanical
As the cool air travels through
the ehambers I and passes farther away from
the ice it becomes gradually warmer, and has
consequently a tendeney to rise.

- At the end of the cooling-chamber D, oc at

snitable points in the length and at the upper

side thereof, 1 place upright pipes O, all com-

municating at their npper ends with acommon

“air pipe or duct, P, by which the air escaping

from the chamber D is earried back to the ice-
box If, which it enters at the fop, to be re-
cooled and again supplied to the chambers D.
This arrangement is advantageous because of

“its simplieity, and for the reason that the cir-

culation continues whether the car be in mo-
tlon or noft.

The pipes 0 may be Larlled in the Wﬂllb or

boxed up to prevent. the air {rom becoming
sufficiently warm to melt the ice when enter—
ing the chamber, By passing through theice-
box the air is purified as well as cooled and all
In

some cases, however, especially where a very

Jow temperature is required, a {an or blower,

P/, will be employed, and this will be dmveu

from one of the cm’s truck-wheels through a
friction-wheel, Q. In order that the relative |
movements of the truck and car-body, either

doors or | not interfere with or disarrange the friction-
gear, 1 arrange the same as shown in Figs. 10,
11, and 12, in which it will be seen that the

friction-wheel shaft R is earried by a yoke or
standard,S Stlﬂddlmﬂ‘thebtl"lllﬂ’E‘I‘DfEthI‘HCL,
and bec,ured thereto by Lolts passing through
the slotted legs or arms of said st‘muard
whereby a vertml movement of the same 1s
permitted, springs 4 serving to hold the stand-
ard normally donn ~upon the Stl‘inger, as
Shown. |

theleon Sprmﬂs befw ’lﬂalllbt 1ts c)pposne
faces, by which means a proper end-play of

‘the wheel is secured to compeunsate for the

play of the fruck-axles.
The friction-wheel Q is formed with two fric-

‘tion or bearing surfaces, one to rest upon the
tread of thetruck-wheel and the other forming

a bearing-face for a horizontal friction wheel
or disk, Q carried upon the yoke or standard
S, and prowded on 1fs upper side with a spool
or pulley, R'.

The standard S and its ﬁttmgs are placed

over the center of either the front or rear axle

of the truck, and a belt, ¥/, 1s carried about a
pulley or spool, T/, on 0[)p0$1te sides of a like
spool or pulley, U‘r on a shaft, V/, earried in

-bearings made fast to the ecar- bodv, and pro-
vided with a worm or pulley, W/, and finally

about a third spool or pulley, X', the shaft of
which is mounted upon the ttuch-strmﬂer
over the axle farthest from tnat over which the
friction-wheel is placed. Ifrom the worm-
wheel motion is imparted either direct or
through suitable gearing or belts to the fan P.
16 mll be seel that by thlS arrangement the
truck is permitted to turn, rise, or fa]l without
interfering with or endangermn the friction-
oear. A]ever will be provided for establishing

or relieving the contact of friction-wheel Q

with the truch wheel.

I am aware that friction-wheels hme been-
used for the purpose herein set forths but in
every case, so far as I know, a special wheel
has been secured upon the axle of the truck-
wheels, and motion transmitted by beltingfrom
the frlctlon .wheel. Such construction and ar-
rangement are objectionable, because in the
event of injury to the truck-wheels a pulley

substituted therefor,and because, also, 1t isim-
practicable to compensate for the stretching
of the belts by reason of the movement of the
truck in furning curves, and, finally, because
the belts are liable, as heu.tofom arranged, to
slide off and cause trouble and damage. By my
plan all these difficulties are avoided. |
The fan, an air-pump, or equivalent means
will be used in all cases where
transported, and a special pipe will be carried
therefrom to each of the cans or vessels to pro-

~duce air-bubbles in the water, which are found
almost if not absolutely essential in the prac-
tical transportation of live fish. In order to

in turning curves or rising and falling, may | keep up the supply of air for this purpose when
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‘must be secured upon the axles of the wheels |

120

125

live fish are |
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the car is at rest, the fan or pump may be op-
erated by hand, or a tank, X, containing com-
pressed air, may be employed and provided

with means for connecting with the vessels or
cans. '

The ice-boxes are arranged one on each side
of the car and at ea,ch end of the chambers DD,

‘as shown 1n Ifig, 2, and by preference they are

all connected by air-pipes b, or only those at
one end may be connected.

T'represents the water-tanksemployed when
transporting live fish, &e., requiring water, of
which four are emplc) ed preferably placed
as shown in Iigs. 1 and 2, jast in front of thc
ice-boxes, an open grating, ¢, being interposed
between the box and tank, through which cold
alr may circulate to cool the water in the tanks.
The bottom of each tank is above the top of
the cans or vessels H, so that the water will

flow to them by its oW gravity, a pipe, U, con-

necting with the lower end of each tanlk and
passing thence between the cans or vessels
from end to end of the chamber.

The pipes U are each furnished with an up-

right branch, from which four flexible tubes,

d, are carrled to nipples e on the tops or cov-
els ot the cans or vessels of each group, the
tubes being furnished with Sunitable couplings
for ready attachment or detachment, as may
be required. Kach can or vessel is also con-
nected by a similar tflexible tube and coupling,
¢, with a waste or overflow pipe, V, opening
into a chamber or waste-tank, G, beneath the
1ce-chamber, said tank being furmshed with a
trapped or sealed escape-pipe, i, as shown.
As the quantity of water which may be con-
veniently carried is limited, and as an‘increase

-in the Wclcrht of water ncccssuates a decrease

in the Welgh t of cargo, I propose to use the
same water over and over, which may be suc-
cessfully done a number of times. Ifor the

“more convenient carrying out of this object, L

 first allow the water to flow from one tank at

50

the end of each chamber D through the pipes

and into the waste-tank at the otherend. I

then lower the empty water-tank and connect
the waste-pipe therewith, at the same time
making connection between the water-tank at
the opposite end and the supply-pipe U, by
which means the water from the full tank is
cansed to flow into the cans and to be dis-
charged into the empty tank at the opposite
end., I'lexible sections U/ are provided for
making such connections.
thus  transferred from one to the other tank

- the empty one is lowered and the full one is

elevated, the proper connections made, and |

6o

- b5

the action repeated. In this way by the ex-

| Dcndlturc of a few minutes of labor the water

is caused to flow without the aid of pumpq or
other circulating apparatus.
For the pulpcsc of lowering and raising thc

| tans, L prefer to employ a rack and pinion,

¢ Jyas shown in Figs. 4 and 6, a pawl being ar-
ranged to engage with the pinion, or other
means being provided to retain the tank at the
proper elevation, as indicated. |

When the wateris

|

4 '- | | 5 257,216

Anti-friction rollers may be applied to the
tanks to prevent their binding or rubbmg 11

rising and falling.

In practice I prefer to connect the two tanks
at the same end of the car by ropes or cables
k, passing over pulleys I, so that as one rises
the other will fall. In this way the weight of

. the tanks themselves will be counterbalanced,

leaving only the weight of the water to be
lifted.

In order to more rapidly cool the Water the
tanks are preferably formed with tubular paq
sages m, through which the air may circulate,
as indicated. A further supply of water is
afforded by the melting of the ice, a pan or col-
lector, Y, being placed beneath the grated bot-
tom thercof to collect such water, and a special
pipe, m, being provided to conduct the water
to the cans or vessels.” A filter will be placed
over or in the outlet of the drip-pan, and the
outlet will be trapped to prevent any air from
eutering the ice-chamber from the water-tank
when the waste-pan is not connected with the
pipe mentioned. In making long trips,; how-
ever, the combined supply from the tanks and
the ice-boxes will sometimes be insufficient,
and as the car 1s designed to travel in passen-
ger and express trains, which eannot be ex-
pected to stop for the purpose of taking in a

new supply, it becomes important to provide

a still further supply, for which purpose I con-

70
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struct a supplemcntdl tank, Z, between the

sills » under the ecar. The ccnstluctlcn of this
tank will be understood by referring to Fig. 8,
in which it will be seen that a series of grooves

100

or rabbets are formed in the inside faces of the

sills, in which are seated the ends of cross-
boards p, set at an 1nclination to the length of
the sills, the whole being enveloped by gfﬂmn
ized sheet-iron or other metal, and bound to-
gether by transverse bolts ¢, as shcwn. Being
thus strongly braced and trussed, the sills may
be made enough lighter than usual to compen-
sate for the weight of the cross-pieces p.

IOS

10

The tanks are closed at their ends, with the

exception of small ontlets + at the lower side,
which will be connected from car to car by flexi-
ble pipes or tubes in the same manner as the
pipes of the common air-brake. The cross-
boards p, besides serving to stiffen the sills » =,
prevent the water from moving in a body from

end to end of the tank, which would be dan-

gerous 1n stopping and starting suddenly; but
suitable passage for the water is r11‘:‘f'crdcd by
slightly cutting away the lower side of each
cross-board, as shown.

In order that cans or vessels may be con-
veniently taken into or removed from the car
to avoid nnnecessarily delaying the train at
stations, 1 provide two doors, s, in cach side of
the car, one at each side of thc center and ex-

te_nding from just above the truss-timbers to,

or nearly to, the wall or roof plate, said doors
being in the panels between the upright tim-
bers, and consequently not interfering in -any
way with the truss of the car-wall. - In this

way I afford a convenient opening without in

IIS
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émy degree weakening the-ear—

heretofore attained, so far as I am aware.
To further expedlte the operations of load-

~ing and unloading the cans, I provide in the
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.mlddle of the car an ox*el*head track, ¢, npon
which is carried a truck, «, from whlch I sus- |

pend a block and fall, or a sun ple rope or rod,
to the lower end of which I pivot a strong le-
ver, ¥, having a hook at its end. By depress-
ing the hook it may be made fo engage with
the bail of one of the vessels, which w1]l be
raised out of the chamber D by depressing the
lever-handle. The whole may then be carried
lengthwise of the car by simply shoving it
ahead, the truck « moving on its track until

opposite the window or doors through which

it is sSW ung. A rope,w, provided mth a hook,

and running over a sheave or pulley, z, at the
- top of the Wl[ldOW

serves to lower the can or
vessel to the n‘round or platform. The same op-
eration will of course serve for handling any

other commodities in the manner explained.

The chambers D are furnished with cross-

pieces, which are seated loosely in sockets or

recesses to separate the cans or vessels,- but

- which may be removed to permit larger ves-
‘sels or flrtlcles to be inserted or 1'emoved and

that portion of the top of the air- chambers D

between the doors J may also be hinged to
open the entire top for the same purpose.

- It will of course be understood that sufii-
cient space will be left for the circulation of
air on all sides of the water-chambers or the
cans or vessels, strips, slats, or blocks being
interposed, if necessqry to that end.

While I have described my invention as par-
ticalarly designed for application to the trans-
portation of hve fish and to passenger-cars, I
desire it to be clearly understood that I do not
by any means limit myself to either of these
matters; but as these represent the most diffi-
cult fea,tmes by which the problem of such
transportation is attended, it is believed that
by explaining the {]Bt:llls necessary thereto
any person at all familiar with such matters
will understand what to omit when transport-

1ing less perishable matters, or when, instead

of passengers, express goods or freight are
carried 1n the body or interior of the car. In
such cases the water tanks, and consequently

the water-pipes,will not ordinarily be required.
- The car may be used to carry fish in one di-

rection and return with a load of fruits, meat,
or other productabundant in the locality wllele
the fish are delivered.

The exact location of the chambers, tanks,
&e., may be varied in all respects save as to
elevation, in which particunlar there should be

little or no deviation from the plan shown and

described.”

By the term “load-line” or * line of load?” I
mean the line below which the principal weight
of the load or cargo must be kept, the term
being well understood by car-builders and rail-
way men, This line varies according to the

height and weight of the car, the width of the

It 1s particeularly to be noted that this ¢

'the weight low down;
be properly said to contain two compartments,
one adapted for the fransportation of perish-
able matters and the other for the accommo-
dation of passengers, since in the wagon both

‘boxes located above

a- fesult not | and also to the speed at whlch the cf\rs are to

travel.
I am aware t]nt & patent has Deen granted

for a refrigerating-wagon in which an ice-cham-

ber was provided to supply cold air to the
meat or provision chambers, and I am also
aware that such a wagon has been for a num-
ber of years in public use. I make no claim
to sueh construction, but I believe myself to

Ye
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be the first to couatruct a rallway-car with two

distinet and independent compartments, one-

adapted for the transportation of passengers
in an ordinary temperature, and the other for
the transportation of perishable matter in a
cooled chamber, By this construection and ar-
rangement I am enabled to control the tem-
perature of the two compartments independs-

ently and at will, and I provide a convenient
‘means of tmnsl)ortln o perishable matterin the

same conveyance with attendants or passen-
gers w ithout injury or inconvenience to either.
car is.
designed for high speeds, and the matter of
having the weight below the line of load is

SOI
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therefore one of great importance, whereas in -

wagons no such necessity exists for throwing
nor can such wagons

the driver and the non-perishable goods were

placed outside and exposed to the ordinary.

temperature of the atmosphere.

Having thus described my invention, thtt
I claim is—

1. A railway-car pr'owded with one or more
refrigerating- chambers isolated from the inte-
rior of the car, SubSt‘llltl‘ﬂ]‘V as shown and de-
scribed, whereby the car is adapted for the
tramportatmn of perishable goods and pas-
sengers without subjecting the latter to an un-
usual temperature or atmosphere.

2. In a railway-car, one or more chambers
located below the approximate line of load,
and provided with non-conducting walls, Sab

stantially as and for the purpose e"vaplamed

3. A railway passenger-car provided w_lth

refrigerating-chambers beneath its seats, said

chambers being isolated {rom the 111terior of
the car, as set forth.
4. A 11111w*1y passenger-car provided thh
chambers or compartmments beneath its seats,
communicating with an air-duct also beneatl
the seats, and an 1ce or cooling chamber com-
municating with said air duct, as explained.
5. A railway-car provided with one or more

refrigeratingorcooling chambers isolated from
the mterior of the car, and one or more ice-
chambers Jlocated above the refrigerating-

chambers and communicating therewith.

6. The combination,in a I‘d]leS .Car, of one
or more refrigcrating or cooling chqmbers lo-
cated below the 1me of load, an ice Lox or
the chambels and com-
municating therewith,

supporting-truck, and sumlar considerations, | opening from the upper 1nrt of the cooling-

and a pipe or pipes
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| chambels into the upper part of the ice- cham- | tread of said wheel, and to impart motlon toa

bers, whereby a constant circulation of air

through the ice box and chambers is secured.

7. In combination with the ice-box T, the

¢ water-tank E, located by the side of the ice-

box, and furmshed with tubes m, whereby the
water is cooled, as explained.

8. In a ecar for the transportation of live

fish, &c., requiring water, two vertically-ad-

1o justable water-tanks, arranged substantially

as described, to be alternately raised and low-

ered, whereby the water may be caused to flow |

from one to the other alternately in opposite
directions.

9. In a refrigerator-car fm the transportation
of fish, &e., requiring water, two water-tanks
s’uspended from-common cables passing over
pulleys, whereby the weight of one tank is
caused to counterbalance the weight of the
other.

10, In- a refrigerator-car,the combination of
a vertically-moving water-tank and a rack
and pinion for raising and lowering the same,

~as shown.

11. In a 1ef11geratmﬂ‘ car for transporting
fish, &c., a water-tank and a water-pipe pro-
vided with flexible tubes and couplings, in
combination with a series of cans or vessels
having nipples to receive said couplings, as
and for the purpose set forth.

12. In a refrigerator-car, a cooling- chamber
located below the line of load and hEWlI]ﬂ‘ ifs
inside wall made in the form of a truss, as set
forth.

13. A non-conducting wall for the refriger-
ating-chamber of a railway-car, having its
open space filled with papier- nmdm as and
for the purpose explained.
- 14. In a rallway-car, the combination, with
a carrying-wheel of the truck, of a friction-
wheel adapted and arranged to bear npon the

I
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fan ot apparatus in the car. |
15. In. combination with the pulley U, se-

| cured upon a shaft carried by the car- body, 45

the friction;wheel Q, carried by the truck and-
provided with spool or pulley R/, the pulley
X/, also carried by the truck, and a belt pass-
mn about said pulleys, as and for the purpose
speclﬁed

16. In combination with a car-track, a verti-

go

cally-moving standard, S, secured to the truck

and carrying a friction-w beel, Q, as and for
the purpose explained. |

17. The combination, in a car for transport- 55
ing live fish, &c., of a water-tank, a series of

‘vessels connected with said tank by a pipe or

pipes, and an air-pipe opening into said ves-

sels, whereby the fish are supphed with fresh

alr and water. 60

18. A refrigerator-car provided with a re-
frigerating or cooling chamber below the side
trussing of the car, and a door above said
trussing extending to tho roof-plate and the
full width of the panel, whereby aproper open-
ing for the entrance and removal of goods is
provided withont weakening the car-wall. |
- 19. In a car provided with side doors, as
shown and described, the combination of an
overbead track, a truck running upon said
track, and a pivoted lever suspended from
sald truck, whereby goods may be liited, trans-
ported, and thirast through said side doors as

65

- set forth.

20. In a ear substantially such as shownand
described, a water-tank beneath the car, pro-
vided with cross-boards p, as and fm the pur-

poses set forth.
FRANK S. EASTMAN :
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Witnesses:
WILLIAM W. DODGE,
W. S. MOOREL.
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