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(N 0 model )

To all whom tt ?)"b(b?/ CONCCPTL:

Be 1t known that I, CLYDE J. (JOLEMAN a

citizen of the United States residing at Clu-. |

cago, in the county of Cook a,nd State of Illi-

nois, have invented certain new and useful

o Imp1 ovements in Automatic Systems of Re-
- frigeration, (Case B;) and I do hereby declare
- the followuw to be a-full, clear, and exact de-

~ scription of the same, Iefelenee being had to

10

the accompanying dmwm , forming a part

| .-.of this specification.

The present mventmﬁ rela,tes to the a,bsorp—'

~ tion system of refr lgeratmn and more espe-

cially to that type of such system in which
the different operaf tions succeed each other
'-autematlca,lly and in recurring cycles.
. The object of the present 1mpr0vement is

to provide a dur able and effective system and

~apparatus in which the different steps or op-

20

erations of the absorption system of refriger- |
ation are caused to automatically suceceed

o each other in recurring eycles, the one step

- or operation eontrolhnw the commencement
of the next suceeedmg step or operation, all
as will hereinafter more fully appear and be
more particularly pointed out in the claims.
, 1llustrative.of

2
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The accompanying drawing
the present mventlon is an elemtmn, partly

 sectional and partly dlafrrammatw of an elec-
trically - controlled automatm refrw*eratmﬂ'_
‘apparatus embodymﬂ' the present invention.
 Referring to the drawing, 1 represents thé

- combined ctbsmptlen and generator chamber;

- 35

-2, the auxiliary a,bsorptlen chamber; 3, the
rectifier or water-separator; 4, the steraﬂ‘e or
condensing coils or chamber in which the

. ammonia-gas in'a liquid or hlﬂ'hly-eondensed
- state eolleets, 5, the automatic expansion-

- valve, and 6 the expansion chamber or coils,
| in which the condensed ammonia-gas from,
the storage-chamber 4 is expdnded to effect

the cooling step or operation of the system.
The above-—deserlbed elements or members

~ of the apparatus are usual to the present

45

system of refrigeration and may be of any
- usual and approved construction and be con-

~ mnected together in the usual manner—to wit,
the ﬂ'enerator 1 by pipe connection 7 with

the watex-sepemtor or rectifier 3, which in

turn is connected by pipe 8 with the condens-
~ Ing or storage ehamber 4, sueh plpe connec- j

'.tion being pmvided with a check-valve 9 to

prevent baekﬂow into the rectifier and gen-

erator. The condensing-chamber 4 is con-

nected to the etpa,nswn or cooling chamber g 5'

5 by a pipe connection 10, in Wthh is ar-
‘ranged the expansion-valve 5 and the expan-
sion or cooling chamber is in m-rn connected

to the an xiliar y absorption-chamber 2 by pipe

connection 11, while such auxiliary absorp- 6o
tion-chamber 2 is connected to the main gen-

erator 1 by a pipe connection 12, pmwded
with a checKk-valve 13, to prevent backflow

from the generator into the auxiliary absorp-
tlon-chamber 2, and which pipe connection 63
1in the present improx ement is extended down
a distance into such auxiliary chamber, as
‘shown and for the purpose hereinafter set
forth in the epelamon of the present appa,-

ratus.

The first part of the present mventwn con-
sists in means, in connection with the present,
system of refrigeration, forremoving from the
ammonia-gas after it lea,ves the ﬂ'enerator any -

water or agueous vapor which may be ear- 75

ried away from the generator by sueh gas

| and by so doing remove a very serious defect

in the present system of refrigeration as here-
tofore carried on and which defeet or obsta-

cle to the successful and continued operation 80 = |
of the process was caused by the fact that T
~water or aqueous vapor to a greater or less

extent was carried over into the condensmﬂ'

or liquefying chamber, with the subsequent

79". -

results of a clogging up of the expansion- 85

valve and the expansion or cooling chamber

or coils by the congelation of sueh water
therein and so cause a material reduction in

the efficient and economical action of the sys-

tem, and which reduction would be further

augmented by a reduction in the volatility of

the ammonia-gas due to the presence of such

| agueous vapor.. _
‘such difficulties are avoided by the provision

In the present invention

90

within the rectifying-chamber 3 of a parti- 95 _'

‘tion or diaphragm 14, of a porous nature, that

will admit of the pa,ssa,ﬂ'e of a gaseous body,.
such as ammonia-gas, but Wlll prevent the"
passage of water or aqueous vapor. Such

nature I find is afforded by an unglazed and 150 |
highly-vitrified poreelain and alse by an or--.
dlna,ry Dorous ba.ttely cuy that has been - .

T e




..such as paraffin. .

~ may be imparted to such diaphragm 14, pref-
~erence being given to the cup:or pot sha,ped

formation shown in the drawing as aiferd-.;f ?501reu1t of the hea,tmﬂ' appamtus

In the present apparatns, 29 is an eleetre- o
n =_;maﬂ'net adapted to open the expansmn-vahe
5. Théoperatingelectrical circuit of this mag:
;net in addition to the battery 30 or other_
gource of electric energy, will embrace a ther-
‘mostat 31 within the influence of the expari-
'sion or cooling chamber 6 of the system and
adapted to mamtam the. tempera,ture Wlthm
_Sueh expansion-chamber constant.: B |
- T'he operation of the present appﬂ,mtus is
'a,s follows: Starting:with the combined gen-- -
erator and absor ber 1, eha,rfred with a satu-'
| rated solution of aqua- ammoma and the float

o

15

......................................

.-"I;6o._"the generator 1 and havi ing operative con-

| -neetlon W1th a

'_ et

treated w1th some antrhy rroseopw materla,l
‘In use any required shape

eontact ‘point 21..

ing apparatus 15.

- 1 oy .
-
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pivoted. thermostat 25, usit-

‘ally of the blmetallle formation 1llustrated in |-
the. drawmg, the connection being such that . %w1ll cause- the thermostat to act and arrest
with the final upwa,rd movement of the float |
_the thermostat 25 will be moved-toward the.

contact-point 26, 80 as to. complete the ¢ireuit.

- ingamaximum area, Wlth eheapncss end sim- 1
. plieity of construetlon I T

-+ " Anotlier part of the pr(.,sent mventlon con-ﬁ_.“

“sists in the provision, in connection with an
intermittent distillation and absorption Sys-
- tem of refrigeration, of a system of controlin
- which the euttmc" off or stoppage of the heat-
© - ing apparatus of the generating-chamber is
automatically eontrolled and reo'ulated by
the combined action of temperature w,tthm'.-
:Sald “'Bl]@l‘&tll]fr Chﬂiﬂbel‘ a,]]d plessu re in th@
ST hquef.}mﬂ-chamber or the connections lead-
- ing‘thereto, the turning on or starting of the
- }.heatmn' apparatus bemn' in like manner con- |

_trolled by the combined action of tempera-
- tare

spondingly moved ‘toward or away from the |

| pressure-motor

24 is a float arra,nrred Wllhln the 1nter1or of'{.’ ‘nected with the same) will, by means- of its
-| econnection with the thermostdt a,dva,nce said

|'thermostat toward -its contact- pomt S0 that

| the further heating of the generator.
..._;ermee with this: redueed temperature the -

mechamsm in addltlon to the battery 27 or
“other source of electric energy, will include

the operatmg-electromagnet 28 by which the
switech mechanism 17 is operated te elose the

24 in its extreme upper positmn to. close

through the pivoted thermostat 25 and con-
and the héight or volume of aqua-am-- 't

‘monia in the ﬂ'enera,tor chamber. .
~To such ends the construction and al‘[‘annre-'
,_-_:ment of parts*will be as follows:

| ‘15is an electrical heating appa,ra,tue ot an y;- fect distillation.
';.usual and approved construection and which
~ is so-arranged, preferably within the genera-
- tor 1, as shown as to heat .the eontents of
- sueh ﬂenerator The Operatmmmremtof such:
'heatmn' apparatus will embrace, in addition
. -to the battery 16 or other source of electric |-
";-::-"_r":‘*j,.energy a switch mechanism 17, adap]ted to
~open and close said circuit, as heremafter de- |
. 'seribed, and so pivoted tha,t it will hz—we more 1!
| or. less. frletlon on its pivotal bealmﬂ' and
- thus'remain in the position to which' it' ‘may | thedistillation, the thermostat 20 operatesthe
~ be set tmtll pomtwe]y moved from euch pos1-’_' '
RS '-'hIOI] - , .
- 18isa pressure gage or motor loca.ted in |
- 40 ‘the pipe connectmn 8, leading from the rec- |
- tifier 3 tothe storacre tank or coil 4 to indi- |
- _cate.the pressure wnhm such.coil or tank and
. in addition thereto impart movement in. uni--
© son with the pressure in said storage-tank to
45

- tive conneetlon to the
..'.usually of the bimetallic formation il Iustra,ted"
~in the: drawmg, the connections being such |

| operate the thermesta.tle controlling-cireuit.

. that with variations of pressure in the storaﬂ'eiﬂ ‘Under such conditions this increased tem-

_tank or coil 4 the thermostat. will be corre-?'-f _perature in the generator will be required to

‘approximate a eomplete distillation -of the

‘T'he operating-circuit. con-.-@ammoma-ms ftom the ﬂ'enerator and ¢on-

tact- pomt 26 the circuit of the.electromag-

{ net 28, which in turn brings the circuit of the
;hea.tmw apparatus 15 mto a closed condition
| in order that stich heating appar&tus will ef-
The ammonia- gas a,rlsmﬂ'_
from: the solutmn in the main
| passes: through pipe connection: 7 1111‘0 tho

| rectifier 3, where the aqueous vapor is sepa-
rated. . I‘rom thence the ammonia-
into the hquefymfr chamber or cmls 4 to as--

gas passes

sume a highly:-compressed orliquid condition.

At a deﬂ'ree of temperature within the gen-
erator, combmed with a like degree of pres-
‘sure in the llquefymﬂ' chamber and corre-
sponding with an approximate completion of

| switeh. 17 of the heating apparatus-to open
| the ecircuit thereot and prevent a further

heating of the same. --
~The . Opera,tmn -of the thermostat 20 wrth

.the eompeneatmcr pressure-motor 18 is as fol-
Jlows: Whenever the pressare in the cooling-
coil 4 is greatest, (owing to a rise in: atmos-
| pheric temperature or other ecauses,) the

a connecting rod or link 19, that has opera- | pressuré- motor operates the thermostat so

pwoted thermostat 20; , | that a greater temperature will have .to be

_attamed in.the generator.in order thatit may

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

“trolled '"b”y“’se;i'd"'th'e"rﬁiﬁ’ét’éi;'i;"ﬁ?i'l'l """" in addition to |
-- the battery 22 or other source of. electric en-
ergy, include the operating- eleetromafrnet 23, | and consequently the pressure required to
by which the switch mechanism 17 is oper-ﬁ-'

o ated to break or epen the euemt of the heat-"é

‘son beeome redueed in the hquefymrr-ceﬂ

maintain the ammonia-gas liquefied under
such conditions eorrespondmwl y reduced, the
(on account of being con-

a lesser rise of temperature in the generator

Oth-

{-liquefyin ﬂ'-f-ehamber,and eonsequently alesser
The opera,tmp: c1rcu1t controlled by such ipressnre bemﬂ' reqmred under-eueh COHdl-
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tioils, ndt only

overshould the temperature effect not be com-

- pensated forand prevent the temperature in

the generator from being as great as would
be reqmred where the temperatur ‘and cor-

‘responding pressure are ﬂ'reater in the hque-

IO

20

fying-coil. |
With the present appamtue the coolmﬂ' or
refrwemtmfr action of the expansion or eool—

ing ehamber 6 is substantially continuous, in
“that during the distilling operation above de-
‘seribed and during the subsequent period of
timme in which the generator is cooling down,
80 as to commence: reabeorptlon a eoutmued
‘expansion of the ammonia-gas takes place in

such . expansion or eoelmn' coils under a

“gradually- -increasing back pressure, due to
the gradual saturatwn of the llqmd in the

aumha,ry ebsmptmn-ehamber 2 under the ef-

- feets of such gradually-increasing pressure.

- tor reabsorption of the ammonia - gas com-

With the cooling down of the main genera-

mences therein, and with the ﬂf'radua,l absorp-
tion of the amnmonia the llqtud line therein
gradually rises and elevates the float 24 to

finally close the circuit of the operating-elec-

tromagnet 28 of the switch meehamsm 17 to

. tlose the heating-circuit of thé heating appa-
30
~distillation, when a new cyele ef opel*etmns

ratus 15 and cause a recemmenﬂement of the

-wﬂl again eommenee.

35

~ The thermostat 25 is arran n'ed SO tha,t a rise
‘1n temperature will cause it to advance or.
bend toward contact-point 26, which com-
- pensates for a decreased level of the aqua-

~ammonia on account of this corresponding

‘rise of tempemture, preventing the water

from absorbing its usual percentage of am-

monia-gas, thue falhnfr to operate the float
: Sumeztentl y |

“With the present eppara,tus the excess of

~ammonia-gas absorbed by the auxiliary ab-

45

sorber 2 Whlle under pressure 1s with the re-
moval of such pressure again given of
absorbed by the main n*enereter and the con-

-struction of such aumlmry abeorber 1s such

_50

that any excess of water collecting in the
same will be automatically forced over into

the main ﬂ*enerater through the pipe connec-

tion 12.

Having thus fully deeel ibed my said i mven-

tion, what I claim as new, and deeu'e to secu re |

by Letters Patent, is—

55

1. The eombmatlon with the n'enera,tor and

liquefier of an absorption eystem of refrigera-

- tion, of a rectifier provided with a porous dla-

phrat.,m adapted to permit the passage of the

- refrigerant gas, and execlude the absorbent'
6o |

medlum, uubst}antmlly as set forth.
2. The combination with the generator and

~ liquefier of an absorption eystem of refrigera-

tion, of a rectifier provided with a porous dia-

phragm having a cup or pot shape, adapted

to permit the passage of the refrigerant gas,

as set forth.

Would the ammoma, -gas, but |
~ also a large percentage of water be dlstﬂled-

a pressure -

'_me' chamber

" to be |

|

and ebsorbmcr chamber, a hquef_;mw—eha,m-

ber, an expansion- eha.mber' and an auxiliary
ebsorptmn chamber, between the expansion-
chamber and the freneratmﬂ* and absorbing
‘chamber and (,enneeted In series therewﬂsh

and adapted to continue the cooling opera-

tion of the expansion-chamber, durmn the
heating and cooling operations of the ﬂ'ener

ator, Substentlallv as set forth.
4. In an automatic absorption sybtem of re-

-frweratlon the combination with a generat-

esy,826 g

3. In an automatic absorptlon system of re- -
frigeration, the combination of a generating

70
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8o

lnﬂ‘-eha,mber ,aliquefying-chamberand an ex- -

pansion- ehamber of a heater for the gener-

ating-chamber, a thermal device assomated |

Wlth the frellemtlnﬂ'-ehamber and arranged

to control the tempemture of the ﬂ*enera,tor |
and a pressure-motor eommume&tmﬂ* with the
generating-chamber and cooperating with the
,thermal device to control the duratlon of the
distillation period in the generator.

5. In an automatic abserptlon system of re-

frigeration, the combination with a generat-
mﬂ'-ehamber a liquefying-chamber and anex-

pansion- ehamber of an electric heater for
the generating- chember an- electromagnetic
smteh for the heater, a thermostat assoelated'
with the D'eneratlno'-eha,mber and included in

circuit with said eleetromagnebw switech and
motor communicating with the
generating-chamber and meehamea,lly con-

nected w1th the thermostat.
6. In an automatic absorption system of re-

frlo'eratlon the combination with a generat-
hquefylnﬂ‘—ehamber and OX- .

pansion- ehamber of a heater for the generat-

ing-chamber,a thermal device assoela.ted with

the trenemtor and arranged to control the

--heater and a pressure- -motor tending to oper-
| ate the thermal device by an 1n01'eased pres-
sure in the generator in an opposite manner
to the Opemtlon of the thérmal devlee by an
increase of temperature. |
7. In an automatic absor-ptlon system of re-
frigeration, the combination with a generat-

1110'-cha,mber aliquefying-chamber and an ex-

| pansion- eha,mber of an electrical heater for

the generating- ehember' " *hermal device as-

eoemted Wlth the ﬂ'eneretor and arranged to

control the heater, a,nd a pressure- motor tend-
ing to operate the thermal device by an in-
ereased pressure in the generator in an oppo-

‘site manner to the operatlon of the thermal.
device by an increase of temperature. |

- 8. Inanautomaticabsorption system of re-
frigeration, the combination of a generating
and abserbmfr chamber, a llquefymﬂ'-eham-
ber, an expansion- ehamber a thermostat in

the generating-chamber, an eleetmeal cirenit

9 !
95
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controlled by S&ld thermestat an electromag-

net arranged in said circuit, and adanted te-

control the heating appemtus of the genera-

130

‘tor; and a pressure-gage connected Wlth the -

llquef:y ing-chamber and adapted to regulate

-and exclude the aqueous vapor, subst‘l,ntlal]y the movement of the thermosta,t eubstan—_
tlally as seb forth | .
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9 The eembm&tlen Wlth the genemtor and

'llqueﬁer of an-absorption system of refrigera-
tion, of a rectifier provided with a porous dia- |

‘phragm adapted to permit the passageof re--
frigerant gas and exclude aqueous vapor, and-
-an eleetrle heater asseelated with the frenera-j |

_ter for heating the same.

o ;:gllqueﬁer of an absorption system of refrigera- |
. tion, of arectifier provided with a porous dia- |
U _phran‘m treated W1t]:1 entlhygroseopm nnte-;

.20 rial.

diaphragm having

- - -10. The eombm&tlon with the e‘enemtor',
. and liquefier of an absorption system of re-
frigeration, and an electric heater aesocmted :
. '-_;Wlth the ﬂ'enera,tor for heetmﬂ' the contents |
thereef of a rect1ﬁer pI‘OV‘ldBd with a porous

- ¢ a cup or pot shape, adapt-
~ ed to permit the- passa,fre of the. refrwerantg g
‘ﬂ'as and exclude the aqueous vapor. :

11; The eombmatlon with a ﬂ'enera,tor end

- flf'*’heatmn' a,ppara,tus of the generator, and a

ST j.the movement: of gaid thermostat, and eloee

float within the generator adapted to reﬂ'ulate

sueh circuit, substantially as set forth,

]3 Iu an eleptmeel system 01‘:‘ automatlc'_'{' 

" trolled by
in said e1reu1t adapted to close a smtch in
| the heating electrical circuit, and a float in
‘the ﬂ'eneratmo'-ehamber adapted ‘to regulate -
the movement of - the thermostat substan- :
tially as set forth. '

| control for refrweratmﬂ apparatus the com:-
bination of a ﬂ'eneratmg aud absorbing cham-
ber, an:electrical heating apparatus for the

-’same, an - electrical circuit: embracing said
- heating apparatus, a llquefymb'-ehamber an
expansion-chamber, a thermostat in the gen- .
| erating -chamber; an. ‘electrical e¢ireuit con-
-trolled by said thermostat, an’ eleetromaﬂnet

- . ox !

“in said eircuit adapted 1:0 open a smteh in
‘the heating electrical eircuit, and a-pregsure-
oage eenneeted to the l1quefy1nﬂ' -chamber
__'and adapted to regulate the movement of the
- thermostat, substa,ntla,lly as set forth. - -
14. In an electrical system of dutomatle‘:
| eontrol for refrigerating apparatus, the coni-
bination of a ﬂ'eneratmﬂ* and absorbing cham-
‘ber, an eleetmcal heatmﬂ' apparatus for the
same, an electrical eu:cmt embracing said
‘heating apparatus, a 11q11efy1nﬂ'-chambe1‘ an -
, ‘| expansion- -chamber, a thermostat in the gen-
C12. In an eleetrmal syatem of automatle: '.
eontrol for refrigerating apparatus, the com-
‘binationof a D‘eneratmn' and absorbing cham-;-
“ber, a hquefymﬂ'—chamber an expansion-:
-cha,mber a thermostat in the generating-
:'ehamber an electrical circuit controlled by’*;
- said thermoeta.t an electromagnet arranged
- in said eireuit, and- adapted to control the|

erating - chamber an- eleetmeﬂl circuit con-
said thermostat an electromagnet

In testimony whereof Wltuess my hand thls

_ElLl-.th day of June 1899,

CLYDF J COLEMAN
In, presence ef-—- S

"~ ROBERT" BURNS

J AMES LAVALLIN
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