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To all whom it may concern : -

Be it known that I, SAMUEL HENRY LINX,

of the city, county, and State of New York,
have invented a new and useful Improvement
in Methods of and Apparatus for Preserving
and Transporting Food, which improvement
1s fully set forth in the following specification.
- The present invention has reference to the
preservation of meats and vegetables and
other perishable articles of consumption in
store-rooms or during transportation in rail-
way-cars, vessels, and other vehicles by main-
taining in the provision-chamber a supply of
cold dry air of uniform temperature and im-
pregnated with a preservative agent. |

In my Patent No. 270,549, dated J anuary 9,
1883, I have described methods of and appa-
ratus for treating air, so as to cool the same.
free it from moisture and 1mpurities, and
charge it with a preservative agent, prepar- |
atory to supplying it to the provision-cham-
ber. | |
The present invention may be considered an
Improvement upon that set forth in the afore-

4

It consists, first, in the methods and means,
hereinafter set forth, for compressing and ex-
panding the air and cooling thesame mechani-

ployment of a condenser or air-cooling cham-

ber containing a system of pipes through -
which is maintained a forced circulation of a

suitably-cooled liquid; thirdly, in the particu- |
lar construction and arrangement of the reser-
volr containing the cooling-liquid; fourthly,
In utilizing the motion of the railway-car to

- other material which will allow the liquid to

operate the air compressing, expanding, and
cooling mechanism; and, fifthly,in the particu-
lar construction and arrangement of the refrig-
erating-chamber and the several devices con-
nected therewith, and in certain combinations
of parts, as hereinafter fully set forth.

The necessary apparatus for cooling, com-
pressing, expanding, dryving, and impregnat- |
1ng the air is preferably arranged, in the case
of a railway-car at least, in a separate com-
partment or operating-room. The style and
construction of such apparatus may be varied
more or less according to circumstances. The
air 1s cooled mechanically without the use of

1ce. It is then preferably further deprived of
moisture and impurities, for which purpose

‘apparatusior carrying theinvention into effect,

1 chloride of calcium or lime and other suitable

substances may be nsed, and it is then prefer-

ably charged with a preservative agent, such 53

as salicylic acid. 'When steam furnishes the
motive force for the said apparatus, an ordi-
nary steam-cylinder is employed, by means of -
which the air compressing and expanding pis-
tons are reciprocated.
the car is utilized to operate said apparatus,
the power may be communicated from one of
the car-axles to a shaft operating the pistons
through an endless belt, or by a train of gears,

Where the motion of 6o

or in other suitable way. The cooling-liquid 53

may be water kept at a low temperature in
any sultable way. As herein described, the
tank containing theliquid is provided,in part,
at least,with walls of porous earthenware, or

percolate through very slowly. The moisture
thus standing on the outside of the tank is
rapidly evaporated, and thereby cools the
liquid in said tank. In the case of a railway-
car the tank is supported underneath the car,
where it is exposed to a constantand strong
current of air,and to still further increase the
evaporation it is or may be provided with lon-
gitudinal flues or air-tubes of porous terra-
cotta or like material.

In the accompanying drawings the improve-
ments are,forconvenienceofillustration,shown
as adapted to a railway refrigerating-car, al-
though they may with equal facility be util-
ized in connection with any other form of re-
frigerating-compartment, either stationary or
movable. o

Figure 1 is a vertical longitudinal section on
line x z, Fig. 2, of a railway-car provided with

the tank or reservoir below the car being partly
broken away. Tig. 2 is a horizontal section
on line yy, Iig. 1. Tig. 3 is a transverse ver-
tical section through the compartment con-
talning the compressing, expanding, and cool-
ing apparatus. Tig. 4 is a similar view on
line z 2, Iig. 1; and IMig. 5 is a transverse sec-
tion of said compartment, showing means for
operating said apparatus by the motion of the

car.

The refrigerating-chamber R is surrounded
on all sides by double walls 7 7/, the space be-
tween which is filled with ‘*mineral wool”’ or
other suitable non-conducting material, +*; ov
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the said walls may be constructed in accord-
ance with my aforesaid patent. Outside of
the non-conducting wall thus formed is ar-
ranged upon the top and sides of the cham-

ber a shield, S, the several plates constituting !

which are secured to the body of the car in
such manner as to leave air spaces Or passages
s between the inner sides of the plates and the
outer surface of the double wall. These spaces
s are preferably left open at the extremities
and top and bottom of the car or chamber, 80
as to allow free access and circulation of air
between the shields and the walls of the com-
partment, for the purpose of removing by con-
nection a greater portion of the heat received
by the shields S, thereby largely reducing the

‘amount of heat to which the walls proper, », are

subjected from exterior sources. Thisarrange-
ment is specially advantageous when used 1in
connection with a railway-car, since the mo-
tion of the latter insuresa rapid circulation and

‘change of air under the shield-plates, thereby

effectually preventing any excess of heat.

~ Access is had to chamber R through suitable
doors, R/, which are constructed to correspond
and coincide with the double wall 77" and shield
S, and are provided with suitable tichtening
mechanism, 7%, by which they may be secured

Thermetically.  Although thus hermetically

closed, the chamber R is not, in the strict sense
of the word, a closed chamber, since provision
is made by ventilators V, provided with out-
wardly-opening valves v, for the escape of sur-
plus air to compensate for that freshly admit-
ted to the compartment.

The proper refrigeration of the compary-
ment R is effected by the admission into 1t
from a suitable reservoir, T, of more or less

dry, cool, purified, and compressed air 1m-
pregnated with a sunitable preservative agent.
The reservoir T, containing this prepared air,
is preferably situated between the refrigerat-
ing-compartment R and the engine or oper-

ating-room E, and is provided with a hand-

valve, ¢, by which the escape of the air into
therefrigerating-chamber R may be controlled
from the said operating-room k.

Provision is made for elevating the tempera-

ture of the refrigerating-compartment or chill-
room R, when necessary, by means of steam
pipes or radiators P P, which are connected

with the steam-dome of boiler B by means ot i

pipe p, and are provided with drip-traps p’,

for the collection and automatic discharge of

the water of condensation.
A suitable number of thermometers, C C,
are situated in the refrigerating-compartment

~or chill-room R, and are electrically connect-

60
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ed with indiecators ¢ ¢ in the operating-room

E; or other appropriate means are employed
to indicate externally the temperature within, .

and guard against any undue variation. This
may be accomplished automatically, 1t de-

sired, by any suitable and well-known means
connecting directly with the steam and air.

valves, respectively.
Provision is made

for access to the reser- |

voir T, when required, by a suitable man-hole,
#2, capable of being hermetically closed.
The apparatus for compressing, cooling, ex-
panding, drying, and impregnating the air to
be supplied to the refrigerating-compartment
R is arranged, as shown, iIn a separate com-
partment or operating-room E. Asshown in
Figs. 1, 2, and 3, the necessary power for ef-
fecting these operations is obtained by the use
of a steam-boiler, B, situated in the working-
compartment E. The steam cylinder or en-
gine I is mounted directly above the com.-
pressing and expanding eylinders G G/, 1ts
piston-rod operating a cross-head, g, to which
the piston-rods ¢ ¢ of the compression and
expansion cylinders are attached.
Immediately underneath the cylinders G &/,
and communicating with the latter by suita-
ble spring-valves, &' ¢, is the condensing and
cooling chamber H, containing a coil or se-
ries of pipes, %, through which a foreed cir-
culation of a suitably-cooled ligquid is main-

tained. This circulation is effected by a pump,

Q, which is or may be operated directly by
suitable levers connected with the reciprocat-

ing éross-head ¢, as shown in Fig. 1, one end

of the coil & connecting with the pump Q and
the other with a reservoir or tank, U, which

is in turn connected with pump Q by the sup-

ply-pipe q.
The tank or reservoir U is situated upon

the exterior of the car or chamber, preferably

upon its under side, so as to be exposed to the
atmosphere, for the purpose of allowing the
latter readily to remove any excess of heat

which the cooling-liquid may aequire while

circulating through the condenser H. In or-
der to facilitate this action of the atmosphere,
the reservoir or tank U is provided with sev-
eral longitudinal pipes or flues, % u, 80 as to
angment the extent of radiating-surface ex-
posed to the air. The tubes« « and the tank
itself, if desired, are or may be made of a
slightly porous material—such as unglazed or
porous terra-cotta, or similar substance
through which a portion of the liquid will
percolate slowly, and by evaporation lower the
temperature of the tank and its contents. This
construction is especially effective when used
in conneection with refrigerator-cars, or under
other circumstances in which the tank or flues
will be exposed to a current of fresh air.
Situated in the operating-compartment L,
and connected with and interposed between

the compressing, expanding, and condensing

apparatusandtheair-reservoir T, are aseries of
air-tight receptacles, J J, which communicate
with each other, for storing proper quantities
of purifying, moisture - absorbing, and anti-
septic materials. This part of the apparatus
may be constructed and arranged as described

| in my aforesaid Patent No. 270,549.

Where the invention is used for a refriger-
ator-car, the power for operating the alr com-
pressing, expanding, and cooling mechanism
may be supplied by the motion of the car, as
shown in Fig. b, in which motion is commu-

70

75

80

95

100

105

110

115

120

125

I30




LI

IO

IS

£33
n

40

- power irom the motion of the car, as in Fig.
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~pipes any known or suitable reftigerating nia-

60

‘nicated from the car-axle through belt D to
shatt D', which is connected with and recipro-

those deseribed. |

291,914 | 3

cates the cross-head gthrough a erank and con-
necting-rod. N

The operation is as follows: It being desired
to maintain as nearly as possible a uniform .
temperature in the refrigerating-chamber R,
as well as a continuous change of atmosphere
therein, the compressing, expanding, and con-
densing apparatus are designed to be kept in
operation continuously, and any decline be-
low the required degree of temperature to be
compensated for by the admission of more or
less steam into the radiators PP. As the pis-
tons ¢ ¢ in cylinders G G are raised simulta-
neously, they respectively draw in a supply of
air in the first cylinder, G, from the atmos- |
phere through the valve ¢% and into the cyl-
inder G’ from the condenser X through the
valve g’. The descent of the pistons closes the
inlet-valve ¢ in the first cylinder, and forces
the air contained in it through the spring-
valve /' into the condenser H and into con-
tact with the coil of cooling-pipes , which ab-
sorb a large proportion of the heat set free by
the compression of the air and condense a
portion of the moisture contained in the lat-
ter, while at the same time the valve 7* in the
other cylinder, G, is closed, and the air just
withdrawn from the condenser H is foreced
through the valve ¢' into the pipe g, and
thence to the first of the series of air-tight
compartments J J. Simultaneous with the
action here described, the reciprocation of the
cross-head ¢ has operated the pump Q and
caused it to change the refrigerating-liquid in
the coil 2 of the condenser H. The air thus
compressed and cooled is dried and purified,
and finally impregnated with salicylie acid or
other suitable antiseptic as it passes through
the receptacles J J upon its way to the reser- |
volr T, from which latter its passage into the
refrigerating-chamber or chill-room R is regu-
lated by means of the hand-valve ¢, as before
stated. In cases where the compressing, ex-
panding, and cooling mechanism receives its |

5, 1t may be necessary or desirable to prevent
too greatelevation in the temperature of cham-
ber R, In case of an accident or prolonged stop-
page, by providing means for temporarily cool- |
ing the apparatus U by throwing into the

terial. |

It 1s obvious that modifications may be made
1n the details of construction without depart--
ing from the spirit of the invention, and that
parts thereof can be used without the others.
For example, other snitable means for me-
chanically cooling the air may be used with
the other parts of the invention, instead of

Having now fully described my said inven-
tion and the manner of carrying the same into
effect, what I claim is—

1. In the art of preserving articles of food
during transportation, the improvement con- |

‘sisting in cooling the air to be supplied to the

provision-chamber by a circulation of water
or similar liguid from a tank or reservoir on
the outside of the vehicle, having walls which
permit a portion of said liquid to percolate
through, so as to be evaporated by the current
of air to which the said reservoir is exposed
when the vehicle is in motion, substantially
as and for the purpose described.

- 2. T'he combination of the air-cooling cham-
ber, the air expansion and compression cylin-
ders, their pistons and means for operating the
same, the coil of pipe in said chamber, con-
nected at both ends with a tank or reservoir
containing a cooling-liquid, and mechanism
for maintaining a constant circulation of said
liquid from said reservoir through said coil,
substantially as described. -

3. The combination, in a refrigerator-car,
of the air-cooling chamber, the air expansion
and compression mechanism, the coil of pipe
in said chamber, the reservoir for the cooling-
liquid, supported on the outside of said car,
and means for maintaining a circulation of the
cooling-liquid from said reservoir through said
coil, substantially as described.

4. In a refrigerator-car, the combination of
the air-chamber, the air compression and ex-
pansion cylinders, their pistons, the coil of
pipe in said chamber, communicating with a
reservolr containing a cooled liquid, the pump,
and connections for operating said pump and
said pistons from the car-axle, substantially as
described. '

6. In a vehicle for transporting perishable
articles of food, the tank for the cooling-liquid,
supported outside the car, and having air-
tubes extending through it in the direction of
motion of said vehicle, substantially as de-
sceribed, _

6. In a refrigerator-car or other vehicle, the
tank for the cooling-liguid, supported outside
the vehicie, and having its walls formed wholly
orin part of porous earthenware, substantially
as described. |

7. In a refrigerator-car or other vehicle, the
tank for the cooling-liquid, supported outside

the car or vehicle, and air-flues of porous ma-

terial extending through it in the direction of
motion of said vehicle, substantially as de-
scribed. -

5. The combination, with the air-cooling
chamber of a refrigerator-car, of the tank or
reservoir containing cooling-liquid, supported
outside the car, and provided with longitudi-
nal air-tubes of porous earthenware or similar
material, a coil of pipe in said chamber, con-
nected with said tank or reserv olr, and a pump
for maintaining a circulation of the liguid in
sald coil, substantially as described.

9. In a refrigerator car or chamber, the fol-
lowing devices in combination: a condenser
or cooling-chamber, a coil or system of pipes
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therein, a reservoir or tank connected with

saild pipes and having air-tubes of porous ma-
terial, air compressing and expanding cylin-
ders communicating by valves with said con-
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denser or cooling-chamber, pistons working In testimony whereof 1 have signed this
in said cylinders, means for operating the specification in the presence of two subscrib-

same, and a pipe leading from said condenser ; Ing witnesses. | | |
to the provision-chamber through vessels con- SAMUEL HENRY LINN,

taining moisture-absorbing, purifying, and {  Witnesses:
o &, Pur. yillz, .
preservative substances, snbstantially as de- JOHN McCLURE,

scribed. MARTEL DREW,
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