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UNITED STATES PATENT FHCE‘

HENRY A DUC JR OF OHARLESTON bOUTH GAROLlNA

s REFRIGERATOR

SPECIFICATION formmg part of Letters Patent No 224 282 da,ted February 10 1880
| | . o Appheamen ﬁled February 11 1879 |

To all whom it mc‘ay concern : L e
Be it known that I, HENRY A DUG, Jr

of Charleston, in the county of Charleston and |
State-of South Carolina, have invented certain -

new and useful Improvements in Refrigerating
Shipping-Boxes; and I do hereby declare that |

the following is a full, clear, and exach de-
scription thereof, reference bemg ‘had to the
aceompanying drewmgs, and to the letters of

reference marked thereon, wlneh form part of l

this specification. . =
The object of my 1f1vent10n is to predu(,e an

| efﬁment and cheap refrigerating-box for the |
‘transportation of fruit, vegetables, &e.; and
it relates more partmnlarlv to improvements |

in the consteuction of the ice- ehdmber where-'

by the water of condensation can be: dlepesedf
of in a more convenient manner as wﬂl be |

hereinafter more fully set forth. _- -
In order to enable others skllled in the arl‘f

to which my invention appertains to-make and |
use the same, I will now proceed to deseribe |
its construction and oper ation, reterrm gtothe |

- annexed dla,wmge, in Whleh-—-—
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- Figure 1 1s a plan view Wlbhmfhe lld re-
moved Fig. 2, a vertlea,l sectlon zmd Flg 3

a Cross- sectlon

an interior smaller case, B ,forming a space or

ing materlal
structed in the same manner.

eleets E.

G G represent the 1ee ehambers, pla,ced on" .'

. top of the toprack in the box.

o 40

. 1cee-chamber eonetrueted by placing eylindrical |

50

-fellmg on the fruit, &c., I use a foraminous

or prismatic vessels or chambers G G- side by

. to remaln and coudense all of 1ts mmsture on

C is the cover et the box, con-
In this. box are
 placed rows of boxes D D, each row or layer

“being divided from the next one above and |
below by a rack composed of concave or

-grooved ,g,utter-shaped elats F ‘éonneeted by-

“|'sdch .a manner th&t the heeted air can &scend' | .
directly.to the. upper.part: of the refmgeretmg-

. | box, Where it can remain and ‘eondense its
In order to prevent the: weter Whlch 18, cou |

densed on the surface of theice- ehemberb from

‘would drop down on and spoil the frult &c.

To support the ice-vessels G, I use the COll-
e'wed ela,te B, w hich,in comblnatmn ‘with the

prismatic vessels, eompletelsr arrest the de-

curved or elepmg sides of the cylindrieal or -

1 the undermde ef the 1ce-ehamber when 11:' |

5 -

‘scending water of condensation, and at the -

same time admit a: greater: a,mount of cold
‘surface: to be exposed. directly over the con-

-:mtervenmn" eloth

:'gutter shape. |
It is well' known m practlce that the use of

_ﬂ&t cold surfaces over heated fruit, &e., is

;'obJeetlona.ble ‘on -account of the eondensed
mmsture falling on the same,

vla,te this treuble, such as corrugated, pitched,

| arched, or inclined surfaces, but with little or
no avall -or they were aecompamed with some.
-_ '..dlsadvantageeus {eatures such as 1nereased

| | cost, waste of space, &e.
A represents an outer eaee, prmlded w1th

“In some instauces a plGLe of cloth or other

substenee was put over the frmt to eatch the
ehamber a, between them fer a 1101- eonduct— |

- Various designs have oeen resorted to to ob "

60
tents of-the box without injuring it in -the
{ least, and does e,wey with the neeeselty ef an

The elats F are to be made ef a soft blbu- o
lous material, or wood dried so that it will 6z
:abborb themoi sture, and therebyincrease their
apacity as reeervonrs 111dependent of thelr |
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| drippings; but this latter: was a more serious
‘objection, forit acted like a non-conductor and

_'prevented the f'ree descent of the eold alr upon- o

the fruit.:

‘essary to.have an ice-chamber constructed in

m meture on the top surface of the ice-chamber;

and to aecemphsh thls it neeeseltetee flues or

| their equivalents : passing through the ice-
chamber, whereby the large cold surfaces com-

| monly used could be dlvlded orT seperatecl mto
side, and these vessels are pmwded with ex- |

terior corrugations or projections, a’, so as to |
keep the vessels from touching: eaeh other,
-thus forming spaces or flues between them to-
allow the heated air to pass freely to the high-
est part of the box instead of being. compelled'

_-.smaller ones.

- To overeome thls gre&t trouble 1s the aim of 8 5 
my’ invention, and I have found that it is nec-
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-The- advantage of euch an lee ehamber over'
fir uit, &c., instead of one which is continuous
o1 uubroken byfluesor Othermse, will bereadily
seen, as the heated air from the fruit passes
...dlrectlv up through the flues to the. top of the
| box mthout beln g eompelled to tra,vel a,gamet )
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so much cold surface, which would condense
all of its moisture on the under side of the ice-
chamber before it conld get to the sides, where
it can ascend to the top surface of the ice-
chamber; and, consequently, there will not be
as much W’Ltt[‘ left to fall on the fruit, where-
by fermentation would be angmented and the
efficiency of the refrigerator diminished.
With a view of simplifying the construction
and Iessening the cost, 1 have constructed the
ice-chamber of the c¢ylindrical vessels G, hav-
ing the corrugations or projections a’, to form

flues between.them, and between them and the

sides of the box.
I do, however, not confine myself exclusively

to the Cy lindrical form of these vessels, as va-
rious other forms will readily suggest them-

- selves.

The top sides may be concaved or depressed,
while the lower sides are convexed. 1n such
case the depressed top surface will give room
for a bibulous substance, and will hold all the
water which is condensed on it, while the slop-
ing or curved bottom surface will allow the
water to slide into the gutter-shaped slats If.

Since there is only a certain amount of wa-
ter in air heated to a certain degree, 1t 1s evi-
dent that the greater the area of cold surface
presented the thinner will be the film of moist-
ure condensed thereon, and the larger the
quantity which is allowed to go up and con-

~dense and be held ou the depressed top of the

ice-chamber the smaller will be the amount
left to be condensed on the under side; hence
the advantage of having a tubulated 1ce-cham-
ber, or its equivalent, by which a large portion
of the moisture can ascend and remain in a
condensed form on its upper surface, and, if
necessary, be taken up by an absorbing-cloth
put there for that purpose, in which position
it would be advantageous instead of detri-
mental.

Again, if there is but little moisture to be
condensed on the under side, it will remain
there in an undisturbed condition, elinging
close to the cold surface in the form of a hight
dew; but if the quantity is large or be iIn-
creased 1t very soonassumes the bhape of elon-
gated globules, which will drop on the frait
instead of sliding into the gutter-shaped slats
if the box receives the slightest shock or jar.
Therefore the important tubulated teature of
my ice-chamber will be readily appreciated, as
it not only allows more cold surface to be
placed direetly over heated fruit withoutinjury,
but also admits of placing the absorbing-cloth,
1f used, on the top of the ice-chamber mstead
of having it between the fruit and the cold
surface or bottom.

The ice-vessels G may be made of any suit-
able material and furnished with openings for
charging, which can be closed with cocks, rub-
ber plags, or otherwise; or they may be filled
with broken ice or a freezing-mixture and a
cap soldered on quickly; or water or an un-
congealable fluid may be soldered up in the
vessels, and, if necessary, the temperature be

|
|

294,282

reduced to a point far below freezing, whereby
a smaller vessel would be made more effica-
cious than a larger one filled withh broken ice,

and at the same time be freed from the danger

of leaky plugs, &c. |
In the counstruction of the ice-chamber I
make the integral parts bear sach relation to
each other as will admit of using them in dif-
terent-sized boxes without losing any avail-
able space—that is to say, the vessels G are
made of varying sizes, ahnd their positions can
readily be changed to alter the shape and di-

mensions of the ice-chamber for the purpose of

adapting it to different-sized boxes.
Having thus fully described my invention,

what I claim as new, and desire to secure by |

Letters Patent, S

1. The combination, with the box or case
of a refrigerator, of a cooling or ice chamber,
closed on all sides, but provided with flues or
spaces extending through said chamber for
the passage of heated air, and located in the
upper part of said box, a space being left above
sald chamber, with which said flues or spaces
are in  communication, substantially as de-
scribed.

2. Inarefrigerator,anice-chambercomposed
of one or more vessels provided with corruga-
tions or projections, the said corrugations or
projections being arranged as set forth, where-
by flues or spaces for the passage of air are
formed, substantially as described.

53 'l‘he combination, with au ice-véssel hav-
ing corrugations or projections thereon, of a
concaved slat placed beneath said vessel, and
upon which the said projections or the ridges
formed by said corrugationsrest, whereby Llldll

nels are forined, bubbt.:mtlally as deseribed.

4. In combmatwn with the box or case of a
refrigerator, an ice-chamber made of integral
parts, arranged in parallel lines side by side

and end to end, substantially as and for tlle_

purpose described.

. In combination with a refrigerating ship-
pmﬂ* box, a series of movable herinetically-
sealed boxes filled with a cooling medium, the
temperature of which 1s at or below the fr{,ez-
ing-point of water, substantially as described.

6. The combination, in a refrigerator, of a
box with non-conducting walls and top, an
ice-chamber located at its upper part, which
ice-chamber is formed of a series of vessels
with corrugations or projections thereon, ar-

rauged side by side, and concaved slats, of

wood or similar non-conducting material, lo-
cated beneath the vessels, spaces being left on
all sides of said vessels by means of said pro-
jections or corrugations, substantially as de-

| scribed.

In testimony that I claim the foregoing as

my own I affix my signature in presence of
two witnesses.

HENRY A. DUC, Jr.

Witnesses :
IsaAc HOLMES,
SID. H. QUINTARD.
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