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WILLIAM WALLINGTON HARRIS, OF LONDON, ENGLAND. ASSIGNOR

TO

REFRIGERATING APPARATUS.

SPECIFICATION forming part of Let;ters.Pa,t'ent No. 652;210, dﬁted June 19, 1900,
Application filed January 20,1899, Serial No, 702,764. (No model.)

To all whom it may corcern:

~ Beitknown that I, WILLIAM WALLINGTON
HARRIS, engineer, a subject of the Queen of
Great Britain, residing at 24 Alexandra road,

Hornsey, London, in the county of Middle-
sex, Kngland, have invented certain new and
useful Refrigerating Apparatus, of which the

- following is a. specification.
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T'his invention relates to apparatus con-
siructed to work by gravitation on the absorp-
tion principle--that is to say, is charged with
a liguid which contains a gas, which gas can
be separated Dy the action of heat and be re-
absorbed when the water or fluid from which
1t was originally driven is cool enough to re-
ceive it—and has for its object improvements
in the construction of the apparatus,the cool-

1ng effect of which is produced in a simple
and automatic manner, one of the principal

objects being to obviate altogether the neces-
sity for using skilled Iabor in producing the
result and in the case of apparatus designed

for household and domestic use toreduce the
‘manuai acts of working to the simplest possi-

ble proceeding and such as can be easily per-
formed by any ordinary domestic servant who

‘has not had any previous training for the

task. |
The apparatusisconstructed in such a way

that the cooling medium is hermetically
sealed in a series of tubes which are capable
from their great strength of resisting a very
highpressure. Thisstrength, however,isem-
ployed mainly for the purpose of obtaining
absolute soundness of the joinis and by this:
- means prevents any escape of the cooling.
medium with which the apparatus is prima-
1This sonndness enables the:
cold-producing power to be used overand over
again without intermission, leakage, or de-:
terioration of any sort for many years.
- T'he parts of the apparatus are propor-
‘tioned each to perform the peculiar function
required of it, either for separating, absorb-
ing, condensing, or collecting, and thisis par-

rily charged.

ticularly so as regards the surface condenser,

‘where the water used for cooling is so propor-

tioned in quantity that it does not need to be
circulated orchanged at all,but remains quies-
cent between the periods when it is heated

and cooled. Itrisesa few degrees when sepa-

wille

poses.

ration is being effected and drops back again
fo the normal temperaturein the intervening
period between the workings. By thismeans
the water used for condensing and cooling
only requires replenishing at long intervals,

and this is done by simply keeping the tanks
filled to the water-lines by any convenient

vessel.

The operation of producing the cold is con-
fined to the simple actof heating and cooling
the separator, and this is done by applying
a measured amount of heat, the total quan-
tity of which is just sufficient to raise the
separator to the required temperature. For
a small apparatus this ean be done by using
a spirit or oil lamp, which is charged with a
definite quantity of spirit or oil, which when
burned gives off the exact amount of heat that
tect the separation of the gas and which
1s arranged to burn out when the proper
amountof heat hasbeen generated and passed
into the separator. The separator may then

‘be left to cool down naturally, or if quicker

cooling effect is desired it can be obtained by
submerging the separatorin water by raising
abalanced tank. Thisbalanced tank is filled
with a given quantity of water of sufficient
amount toreduce the temperature of the sep-
arator down to the point where rapid combi-
nation takes place. |
the separator will then pass away through the
sides of the tankinto the atmosphere and the
temperature of the water drop to the normal
before it is again required for cooling pur-

used over and over again, which does away
with the necessity for connecting the appa-
ratus to either a water service or drain.
a larger apparatus where a much greater
quantity of heat is required to do the work

55

60
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The remaining heat in

T'hus the same cooling-water can be

In

90-

and where a lamp would not be suitable the

heating may be effected by gas controlled by

an auntomatic meter which measures out a

given quantity of gas and then shuts off the
supply, or the same action may be obtained
byemploying alamp of known heating power
for a given length of time; but this requires
the attention of some one to look after it,

which is avoided when the lamp is allowed

to burn out or the meter itself shuts off the

95

I0C

| supply. The cooling medium preferred and
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with which the separator is charged is ordi-

nary commercial ammonia, consisting of one-.

third ammonia-gas and two-thirds water of

a specific frmwty of .87°; but any suitable
eombmatwn of gas and fluid may be used If
its absorbing affinity is sufficiently good and
itsliquefied gashas a boilin ﬁ'-pomt low enough

to make it effective.

The apparatus consists pr mupally of seven
mel_nbel s—first, a separator for separating
and absorbing the ammonia or other gas from

the fluid in which it iscontained,together with

a movable water-tank for cooling the same;
second, a condenser for cooling the gas on 1its

way to the receiver; third, a receiver where

the liquefied gas is collected; fourth, cold-

producing tubes which are charged with a
permanent quantity of anhydrous ammonia
for the purpose of absorbing heat from the

chamber; fifth, an overtlow for the purpose
of returning to the separator any surplus am-
monia or watery vapor that may have been
passed over accidentally; sixth, a lamp of
measured heating power, and, seventh, an in-

Sula,ted cold box or chamber.

Figurelisalongitudinal section of arefrig-
erating apparatus and cold-chamber which
are adapted to work with a spirit or oil lamp.

" Fig. 2 is a sectional plan on the line 2 2 of

30
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-sorber. .

‘arator,
- separator;
arator for the double purpose of keepinn‘ the

bottom of the condenser-

Fw‘ 1; Fig. 3, an end elevation, and Fig. 4
a, plan of the same. Fig. 5 is an elevation-,

tus adapted to work with gas. Fig. 7 is a
vertical section of the separator and absorber.
Fig. 81is a transverse section on the line § §,
Fig. 7. Ifig. 9 is a local section on the line
Figs. 10, 11, and 12 are diagram
V1ews illustrating t,he actlou of the sepamtor
and absorber apparatus. I'ig. 13 is a sec-
tional elevation of the condenser,. and Fig.

Fig. 16 is
g,

an elevation of the refrigerating-pipes.

17 is an end elevation, and I‘]U‘ 18 a plan, of
the same.
~_arator and balanced tank;
~ tionalelevation showing thelamp in position;

- Fig. 19 is an elevation of the sep-
Fig. 20, a sec-

Fig. 21, a plan of the lamp.

In Figs. 1to 4, A is the separator and ab-
I is the condenser; C, the receiver;
D, the cold-chamber; E, the refrigerating-
pipe; K, the overflow from receiver to sep-
(z, the balanced tank for cooling the
H, a casing surrounding the sep-

heat in close contact with it while it is being

heated and to assist in circulating the wmtm

in the balanced tank when it is bemﬂ' cooled.
K is a light shield or covering to theseparator

for the purpose of deflecting the heated air

and preventingit from impinging against the
tank or mdlatmﬂ in
the direction of the cold-chamber. J is the

Jamp.

In Figs. 5and 6, Lisanautomatic coin-freed
gas-meter.

M 1is the supply-pipe from the

T

and Fig. 6 a plan, of a refrigerating appara- |

so astosubmerge the separator in water.

‘immediate priming.

is pivoted at O and is fitted with an atmos-

phericburner. The meterisintended to meas-
no

ure out exactly the quantity of gas required
to perform one operation of pmducmn cold.
When the burner goes out, the separation has
been effected, zmd all tha_b remains todo is to

~swivel the gas—bmcket intothe position shown

by dotted lines O*and raise the balanced tank,
The

75

quantity of water contained in the balanced

tank G and condenser B and B’ is sufficient
in each case to deal with the heat put into the

separator, and neither require to be connect-
-ed toeither cold-water supply or drain, which
“would bethecaseif it were necessary tochange

the water daring the operation of producing
cold or between tlle times when the apparatus
was worked.

Fig. 7 1s a vertical secuou of the sepa,mtor

and absmbel and shows the construction of
- 1ts internal parts.
- P"an inner tube which practically divides the
Theinnertube

P is the outer shell, and

separatorinto two chambers.
P’is made of sound but light material for the
first portion, extending downward, such as

tin well soldered, and is so constructed and

attached to the upper part P°that no gas can
possibly pass from the inner tube P’ to the
annualar space P° formed by it and the outer

sound and solid portion of the tube ceases.
Erom this point to the bottom the remainder
of the tube, IP°, is constructed of porous ma-

terial, such as wire-gauze, two or more thick-

nesses being used to form the upper part and

tapering to a single thickness near the bot-

tom. The b,]ect of this gauze is to compel
the gas to depress the 11(]_111(1 in the center

“tube to as low a level as possible and so enter
| “the fAuid in the annulus through the pores in
14 a plan of the same; IFig. 15, a section of a |
flattened tube for the condenser.

the mesh in a finely-divided condition at in-

numerable points, and thus insure a rapid

combination. As an alternative method of
construction the inner tube might be pro-

longed to the bottom, the lower end being per-

forated with a nuinber of suitably-sized holes.

This inner tube P’ is provided with a lining
PS, which starts from the point where the

mesh is attached to the solid portion and ex-

tends upward to a point corresponding with

about the level of the liquid when it is heated

-and has been deprived of about half its vol-

ume of gas. Thislining is for the purpose of
construebing easily one or more small pas-
sages I’” for the escape of gas which accumu-
lates from time totime in the annular space P°
during the period when separation is being

effected. These passagesfacilitatetheescape

of gas from this chamber without disturbing
the body of the liquid, which when heated is
collected in the center tube, as is shown by
diagram Fig. 10. The discharge of gas from
the annulus to the bottom of the mass of

“heated liquid when in a condition unfavor-

able toits reception would undoubtedly cause
These small passages,

‘main, and N the plpe to gas-bracket O, which | however, prevent thls action taking plaoe by

80
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shell except at the lower end P?, where the
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making a way for the gas to escape as soon

as the liquid in the annulus sinks low enough
~to uncover the top of the entrances to these
passages P°.

The gas from that moment is
free to pass gr adua,lly to the surface of the
liguid in Lhe inner tube without coming in

~contact with it, and at the same time Lh1s

. IO

20

30.

35
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apparatus to ) the recelver,

escape of gas pr Lvents the liquid in the annu-
lus from fcﬂllﬂﬂ‘ sufificiently low to uncover

the bottom of the tube itself, PY By this

‘means a permanent liguid seal is maintained.

Figs. 10 and 11 show the positions of the liq-
1:11(1 in the inner tube when separation is be-
ing effected, and Fig. 12 that in the annulus
When absorption is takmg place. In the cen-

ler of theinner tubeis placed an arrangement

R for the purpose of circulating the liquid
which is being separated. It (.,01’1’3181]5 of a

dome-shaped bottom R’ with a vertical stem

holes to allow the fluid to enter freely and

when heated pass up the vertical stem, which
18 open at the top and covered Dby a sh1eld |

The stem is provided with a series of holes R?

at intervals in its height to allow of its ac-

commodating itself to the varying levels of
the liquid as if is deprived of its gas. The
heated fluid rises up the center and pours out
irst from the top, as shown by Fig. 10, and
afterward at the holes R? in the s1des of the
tube as the level sinks. | As the liquid be-
comes exhaustéd each hole is covered by a

shield tothrow the spirting liquid downward,
the gas being then free to pass through the

The valve S is for
discharging air, and S'for the purpose of with-

udmwmw mhausted liquid and inserting solu-
tion while. the apparatus is being cha,rn'ed

T 1sa tube for inserting a ther mometel shou]d

1t be desired to aseelbmn the temper :;Ltme of'

the boiling liquid.
The condenbel Figs. 13 and 14, is divided
into two parts B and B'. The heated 2as

from the separator rises in coil B? and pmts

with its first heat in tank B. It then de-
scends coil B® in a cooler condition and parts
with its remaining heat in tank B’,
tertank is lined Wlth an insulating material,
as 1t receives less heat than tank L during the

process of separation and is afterward cooled

by the cold gases from the receiver return-
ing to the db&(}l ber. Itisdesired to conserve
1h1$ cooling effect as much as possible to as-

s1st the hquef&etwn when the process is re-
- versed.

Tank B is not insulated, but is al-
lowed to part with its heat as soon as possi-
ble by radiation from the sides, as in a gen-

~eral way this tank will be hotter than the at-

mosphere surrounding it.

Ir1ig. 15 1s a section of a flattened tube for
the coudensel the object of flattening being
to reduce the volume of the eontents to as-
sist liquefaction of the gas, it being liquefied
by its own pressure. ’1‘he reduced volume
allows this pressure to be obtained more

easily, and at the same time the fullamount | ten the operation, the lamp or burner may

~The dome is perforated around itsouter
edge near the bottom with a number of small

This lat-

.

a uniform degree of strength.

of the cooling-surface is retained, Which is

most essent ml

Ifig. 16 1s an elevation of the 1ef11ﬁ*elatmﬁ-
pipes E and shows their eonneetmn to the
receiver, where the liquefied gas is collected.
The end of pipe E' is fixed nemly flush with

the bottom of the inside of the receiver; but

pipe E?is allowed to stand a short distance
above the bottom, the object of this differ-

ence of levels beinn' to induce the current of

anhydrous ammonia or other liquefied gas to
flow in one direction through the 161?11@@1&13-
ing-tubes—viz., down pipe K i) tothe bottom of
tlle coll and up throu gh pipe E*—afterits tem-

perature has been raised by heat abstracted

from the cold-chamber,and by thiscontinuous
flow,due to n'rawtatlon ,insure a perfect mix-
ing of the contents of the refrigerating-tubes
Wlth the anhydrous ammonia or other ligue-
fied gas in the receiver, and by this means
bllli]ﬂ" the whole mass of the contents up to
I 18 the over-
flow-pipe, which is connected to the receiver

7€

75
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e]e

by a branch pipe which is in communication

with the top and bottom of the receiver. - This.

arrangement makes it impossible for the pipe

I to set up asiphon action and empty the re-
celver, its function being that of an overflow,
pure and simple, which 1etL11nS from time to

time any surplus liquid in the receiver, and

by this means passes back to the separator

any water or watery vapor that may have

gone over to the receiver during working. I3
18 a screw-valve for allowing the proving-wa-
ter to be drawn from the appalatus after its
soundness has been ascertained by h} dmuhc

pressure.

In Figs. 20 aud 21, J 1s the contmner which

is made of suitable size to hold the measure of

combustible required to produce the amount
of heat necessary. The container J is made
of metal the body of which must be sound to
prevent the escape of spirit or vapor any-
where except through the burner. The cen-

ter is provided with an air- passage J3, and

over it and part of the container, as shown by
Fig. 21, is stretched a piece of wire gauze J?,
WhlGh forms the burner. The quantlfby of air
passed into the centerof the flameisregulated
by a button J*at the center, which adj Llsts the
inlet to the required &mount T'he body of
the container J is packed with silicate, cotton,
or other suitable non-combustible material 130
absorh thespirit orother combustible and con-
vey 1t to the surface, where it is consumed.
It will be observed that in this apparatus

all gages to indicate either heat or pressure

that would be usually necessary to determine
when the operation of separating the gas 18
over are obviated and rendered unnecessary:.

' The lamp burning out or the meter shutting

off the supply indicates aton ce that the proe-

ess has been effected. _
~ In order to produce cold, all that is neces-
sary 18 to light the lamp or ‘the gas and allow

1t to burn 1tself out. If1itis desned to has-
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~ then be 1*em"0ved and the tank G raised, so as

L - ' - 652,210

to immerse the Sepm ator A; but this IS not

~essential.

- TQ

"What I elaim is—
1. The combinationofa combmed separ a,tor'

and absorber comprising a vertical annular j _
‘a central chamber within it and having nu-

- fral chamber within it and in communication |
perforated pipe within the central chamber-
extending from near its bottom to about the

chamber completely closed at the top, a cen-

with its lower end, a condenser in communi-

cation with theupper end of the central cham-

- ber, and a receiver in communication with
o the condenser.

‘2. The combination of a comb1nedsepa1 ator

“and absorber comprising a verfical annular

chamber completely closed at the top, a cen-
tral chamber within it and having numerous

- fine perforations atits lower end, a condenser
in communication with the upper end of the

- central chamber, and a receiver in commau- |

20

- a central chamber within it and in communi-

s
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- a central chamber within it and having nu-
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nication with the condenser.
3. T'hecombinationof anannularchamber,

cation with its lower end, a perforated pipe

within the central chamber extending from
near its bottom to about the highest liguid-
level,deflecting-plates abovethe pipe and per- |
- forations, a condenser in communication with |

the upper end of the central chamber, and

A recelver In commumcatlon w1th Lhe con-

denser.. |
4. The com mna,tlon of an annular chmnbel

merous fine pelfomtlons at its lower end a

perforated pipe within the central chmnber |
extending from near its bottom to about the
highest liguid-level, deflecting-plates above |
the pipe and perforations, a condenser in com-
‘munication with the upper end of the central

chamber, and a receiver 111 eommumeatwu

with the eondensel

5. Thecombinationofanannular chambel

a central chamber within it having its lower

end formed of wire-gauze, a per forated pipe

near its bottom to about the highest 11qu1d-
level, deflecting-plates above the pipe and

| perforations, a condenser in communication

with the upper end of the central chamber,
and a receiver.in ecommunication with the
condenser.

6. Thecombinationof an annular chamber,
a central chamber within it and having nu-

merous- fine perforations at its lower end, a

lining forming a passage within the central
chamber and extending from just below the

‘bottom of its solid part up to a point at some

distance below the highestliquid-level, a con-
denser in communication with the upper end
of the central chamber, and a receiver in com-
munication with the condenaer

7. The combinationof an annular chambel
a central chamber within it having its lower
end formed of wire-gauze, a Iining forming a

‘passage within the central chamber and ex-
ten ding from just below the bottom of its solid

part up to a point at some distance below the
1 highest liquid-level, a condenser in commu-
‘nication with the upper end of the central
chamber, and & receiver in commume&twn
with the eondenbel -

8. The combmatlon of zm annula,r ehambm

merous fine perforations at its lower end, a

chamber, and a receiver 1n eommumeatlon
with the condensel | -
9. Thecombinationof an annular chamber

“a central chamber within it having its lowe1
“end formed of wire-gauze, a perfosra-ted pipe
~within the central chamber extending from
‘near its bottom to about the highest liquid-
level, deflecting-plates above the pipe and
perforations, a.lining forming a passage with-

75

“highest llqmd -level, deflecting-plates above
-the pipe and perfora,tions,. a lining forming a
passage within the central chamber and ex- =
‘tending from just below the bottom of itssolid

part up to a point at some distance below the
‘highest liquid-level, a condenser in commu-
-nication with the upper end of the central

So

Q0O

in the central chamber and extendmn' from

just below the bottom of its solid parb up to

‘a point at some distance below the highest
| liquid-level, a condenser in eommunieation-
~with the upper end of the central ehamber,
‘and a receiver in. commumcatmn with the-
condenser. . |
The combination of a vessel used alter-
‘nately as a separator and an absorber, a tank
of conducting material, a tank of non-con-
~ducting material, a receiver, and coils in the
tanks having their upper ends connected to-
~gether and their lower ends connected respec-
-tively to the absorber and receiver.

~10.

11. The combination of a vessel used alfer-
nately as a separator and absorber, a coun-

terbalanced water-tank which is beneath the
within the central chamber extending from |

vessel when in its lower DOSltmn and has the

vessel immersed in it when in its higher po-

sition, a burner adapted to be brou ght under

the vessel when the tank is lowered and to be

moved away when the tank is raised, a con-
denser connected to the vessel and a receiver
connected to the condenser.

12. The com’bination- of a vessel used alter-
nately as a separator and absorber, a con-

denser connected to it, refrigerator-pipes, a

receiver having its top_connected to the con-
denser and its bottom to the refrigerating-

pipes, a pipe arranged outside the receiver

and having its two ends open to the bottom
and top respectively of the receiver, and a
branch pipe connecting this plpe to the Sepa-
rator and absorber.

WILLIAM WALLINGTON HARRIS.

Wltneqses |
ROBERT B. RANSFOBD
~ JOHN H. WHITEHEAD.
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