S 3 Sheets—Sheet 1.I
T. L. RANKIN. o
Tce Machlne and Refrlgera,tor. _
No.= 239 591, S Patented March 29 1831

N EERNE A A=Y BRI

171
;‘g 118
0-—-

| . ; = g
1 t (= & . |

. - , A ) ! : ;:i.i Iilll
\- |\ | _ Nﬂ ]__' RGN

WITNESSES o Y INVENTOR:

o @%’W % - B IS ﬁmw@/

TORNEYS.'

CRESERbY S g | ._ ~ N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D, C.




e ' ' 3 Sheets—Sheet 2.
I e T. L. RANKIN o

No. 239,591. Patented March 29, 1881.

1t

- X!

pl""‘l
| t!
h

L
l!

.:T-;.::-I:';'. rLIh . . | ‘.l

pumguies H--"‘_'-‘_‘_‘““---__“ e — — — —
— v okl -I Webyy Bl e T R . . . i

..... S . /¥
. . : . “ : . ’d' j:"
' . . /g ..|l'
r ’ \ - .
: 1 ¥ : e

B WITN'ESSES e ————— e 4 INVENTlDR

=y N
i T e
—

-
- e
T W T W "k ek e . — e =

=

ATTORNEYS..

N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D\C,

........
o, . ' I
lllllllllllllllllll
............
.........................
.................
I P T T T R I S T T T T L P S e R

L R e L I e L PR R




Patented March 29, 1881.

~ T.L. RANKIN.
- loe Machine and Refrigerator.

591

" No.

'\
N
\
\
N
\
\
\
\
=
\
\

|
|

_ INVENTOR

) '. . - .
L 35 8 3 SRR ERRY -

"l
N

.'...l.
.
. _'__'.._ll _'.l__l -
.l_.'.l_ — .l._,__ ) .
- T gy —
._'.'
II

I.'.

A

\/
‘\A

ﬁ

—

I_'.l.l

._l..lrl.,l..l.

L L
"""""
L]

WYY

. W Ve W, WL T i e L WL . TR, g VRN

H
TR RN

W

1
-

b ]

A

LB B L B N R

W

"t‘\"v;“““'

VA

A

el 2% T TN

ll'lllll'l.'l'l["l'!l I'III’II"IIIIII‘I'II.l.l'l.l_ | S R T

"l"il'll'l"l'll!'lIliil'llli’lIl!..‘l "'.’"ll’l'll T Sk ek S W e Wy L E % B B T . B WY -

W, W, W . W T . W W
W, W W W N, W
4 .

\/

y . " N

! 'l‘.l'lll'l'Ii_.l_I__l__l_":l'.'lll‘l..'lIlilllllll'llllllll’! Illlt’llllll'l'lllll!l

N

- . ﬁ.““““““-“-
. . -

\u\\.“‘.h‘;‘;‘n‘u‘u‘.u‘\“r‘.‘\.i“‘.I.:._I.‘uﬂ“‘n‘“.‘.‘.‘iﬂ\“u‘u“.‘\\\l._._l.._-..n!.l...l...-l_..._l...-...l u..._..\.____..n
_ XL X P22

\/

A

W W W W N, W W, W YR, W, W W Y .

A

 WITNESSES

L S % 5N

l,.‘l.
- ‘
\

=)

N. PETERS, PHOTQ-LITHOGRAPHER, WASHINGTON, . €.




10

o,

NITED STATES.

Patent OFFICE,

OF NEW YORK, N. Y.

-- I-CEi-MACH'NE AND| REFRIGERATOR.

SPEGIFICATION formmg- pa,rt of Letters

Pa.tent No. 239,591, dated March 29, 1881.

R - Applmatmn ﬁled I‘ebmft.ry "21 1880 (Mndel)

- To all whmn it maz J concern :

Be it known that I, THOW{[AS L RA.NI{IN of

- the city, county, and St&te of New York, have

" 4isa sectlmml side elevation on line z x, Fig:
2. Fig. 5.is a longitudinal sectional elevatmn
~on line 2 y vy, Fig. 2. Fig. 6 is a transverse sec-
‘tional elevation on, lme 22, Il1g. b.. |
~ Similar letterb of: 1eference IHC]ICJ[B corre,
 sponding parts. - '

15 The object of this uweutmn 1s to promde a.

-~ 1nvented a new.and Improved Refriger ator of -
‘which the following is a speclﬁcatmn

N Figure.1is a perspectwe view of the refrlcr-“.
o emtor Flg 921is.an end elevation of thesame.

Kig. 31 is a sectional plan of the equalizer. Fig.

- compact, durable, and effective apparatus for

20

refrlgeratmg bhreweries, . pacl{mg houses, Ves-
sels;carrying meats, &c

The invention consistsin extendmw the a1
monia- tubes at both ends and through Loth
- heads. of the. boiler, to bring. the joints and
| connections:.on.the outmde in combining with.
the. ammonia- tubes shmter tubes. passing
| through the heads and having suitable connec-

BT

tions, in combining. an' equahzer of partlculdr:

construction with the ammonia-tubes, and in

- a ﬂ'eneral combmatlon ‘of the essential ele-

| _-'ments of the 1ef1w‘erat0r, fﬂl as. herematter

30

described.

at an inclination of ten or fifteen degrees, or

- thereabout, from a horizontal line, through

35

whicl boﬂer A the ammonia still or tubes A’

extend longitudinally through both heads of |
the said boiler, so that the joints and connec-
tions of said still or tubes A’ are all outside of

- the boiler A and are accessible.

The boiler A may be used with water 11 1t'.

~and a fire under it, after the manner of an or-

| :_:40.

dinary boiler, thus furnishing steam for heat-
ing the ammoum still or tubes A’, as well as
for operating the pumps, &c.; or it may be
used by torning steam into it from another | p/, .
gealmn* hqmd being then passed through suit- 95 -

- boiler; or it may be supplied w1th steam from

an en gme -exhaust. |

. ends, preferably by means of nipples, are the

~ pipes ¢, that extend upward to within about

50 €
- ammonia-tubes Al 80 that the hquld forced

eighteen inches of the rear ends of the said

- Hach ammonia-tube A’ has solid heads
welded on each end, and screwed i1ntothe front

| through the equalizer E into the ammonia-
tubes A’ rises until-it covers the end of the
‘upper pipe, ¢, and: then flowsthrough said pipe

| next tube A’, and through its pipe. ¢, : "and 80
on until the said liquid reaches the lower tube,
: A andi by this arrangement it will be seen

| that a'nearly triangular or wedge-shaped clear
‘space, f;is left at the highest pomts of the said 6o

tubes A/, giving-a. hlgh boiling-point: for the

'_ fammonn gas to pass off freely from each tube
| A’; as.though they were independent of each

other. As the ammonia-gas passes independ-

+-ently from each tube A’ 1;0 the aqueous-vapor 6g

condenser C through the pipes ¢, the ammo-
nia-water b&comes weaker and weaker as i1t
‘reaches a.lower level in: the said ammonia-
tubes, and finally passes off nnder the gase-
ous pressure in the tubes A’, through the cock 70
h, pipe I, weak-water receiver D, and pipe 1,
into the outer plpe, k, of the equahzer E. This
weak-waterreceiver D is provided with a gage,
(represented at 4 ,) for showing the amount of

equalizer E;and-thence by pipe f/ through cool- .
-ing-coils in the. cy]mder E*ir by [JII}B J!" to the

absorber T |
The water Jacket (J’ of the aqueous-vapor

| | condenser C-assists in condensing: any steam 8o
In the dmwma._, A represea ts the bmlel, set,

that may pass from the ammonia stlll or tubes
A/, said condensed steam flowing back to the
_:.--&:.aul still or tubes A’ through suitable pipes,
while the ammonia-gas passes up and out
through the pipe ! t0~fl5he condenser G, and in 8g
| this condeuser (& the gas liquefies and Hows
into the liquid-receiver H through the pipe =,
‘whence it expands through the pipe o and
~valve o’ into the refrigerating-cylinder] I, where

it (the expanding ga%) cools the brine. or non- gc
congealing liquid that 1s introduced into said
refrigerating-eylinder I through theinlet- plpe

D; and that flows out thmugh the outlet-pipe
said refrigéerated brine or other non-con-

able pipes, tubes, or other vessels, to eool the .
room or apartment and the contents thereof,
in which said pipes, tubes, &c., are placed
From the condenser G the coolmn* water flows

which cylinder it flows through the tube 2" to
the water-back C/, and ﬁna,lly flows to waste

¢ and the. outside pipe- counectwns d, to the 5s :

‘weak water passing from the tabes A’ to the 75. |

through the pipe &’ to the cvlmder I, from 100
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through the pipe /. From the refrigerating-
cylinder I the gas flows through the pipe and
valve ¢ to the lower tube of the absorber F,
which absorber It is of like construction with
5 the combined boiler and still A A’, excepting
that the tubes » are connected only by outside
pipes »/, so that the flow is continuous, in at
one end and out at the other of the said tubes 7.
This absorber F is supplied with water for cool-

1o ing the contents thereof, for carrying off the |

heat of absorption through the inlet-pipe v,
which water escapes through the outlet-pipe

m into the condenser G. Inthe refrigeratin o

cylinder I are coils, in which the liquefied am-

15 monia is expanded for cooling the non-con-

gealing liquid or brine that is pumped through
it. Thecold strong water that has been formed
in the absorber I by the mingling of the weak

water from the tubes or still A’ and the gas |

20 trom the refrigerating-cylinder I is taken from
~the lower tube of the said absorber F (the said
absorber being furnished witha gage, S, toshow
the amount of water in it) by the pump K
through the pipe ¢, and thereby forced into

25 and through the coil « of the aqueous-vapor
condenser U, and thence through the inner
pipe, &', of the equalizer I, there to receive heat
from the weak water that is passing through

‘the outer pipe, k,and thenceto the still or tubes

30 A’ agaln for renewed action and circulation.
This cold strong water passing through the
coil w operates, in combination with the water-
Jacket C/,to condense any steam coming from
the still or tubes A’. , |

35  The pipes kX' of the equalizer E are tapered
and welded together at their ends, in the man-
ner indicated in the drawings, for the purpose
of securing tight joints. |

Theadvantagesof this combination of boiler

40
| is secured to all the still-tubes, and that the
said tubes cannot be burned, and are conse-
quently safer than if exposed directly to a
fire, and the apparatus can be operated by a

45 fire under the boiler or by steam introduced |

and still are, thattherebyan equal temperature |

into it—a great advantage where other boilers
are 1n use, as in breweries and on steamships;
and a special advantage of the combination
18, that steam can be generated in the boiler
for working pumps, &e., and evaporating the co
ammonia at the same time.

The close compact form of thisrefrigerating
apparatus adapts it especially for refrigerating
ships, where but small space can be afforded.

When the apparatus is operated by intro- zc
ducing steam into the boiler A, the pipe w
serves as the steam-inlet, and w’ as the outlet
for the condensed steam.

Having thus described my invention, I elaim
as new and desire to secure by Letters Pat- 6o
ent— | |

1. A refrigerator constructed substantially
as herein shown and described, consisting of
boiler A, still A’, aqueous-vapor condenser C,
weak-water receiver D, equalizer E, absorber 65
I', condenser , liquid-receiver H, refrigerat-
ing-cylinder I, and pump K, with their re-
spective coils, pipes, tubes, and connections,
as set forth. : -

2. In a refrigerator, the combination, with 4o
the ammonia-tubes, of an equalizer, E, con-
structed of an lnner and an outer pipe, ¥/ F,

| respectively, said pipes being tapered and

welded at their ends, substantially as herein
shown and deseribed. - o 75
3. In a refrigerator, the combination, with
the ammonia-tubes A’, of the pipes ¢, passing
through the heads, made shorter than said
tubes, and having connections, as shown, and
for the purpose set forth. 80
4. In a refrigerator, the ammonia-tubes A’,
extended at both ends longitudinally through

| both heads of the boiler A, to allow the joints

and connections to be made on the outside of |
the boiler, for the purpose specified.

THOS. L. RANKIN.

Withesses:
- 1. L. STORER,
C. SEDGWICK.
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