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Do all whom it may concern:

- Be it known that I, Louls "BLOOK,'_'a.ci-ti-:

zen of the United States, residing in the city

‘and county of New York, in the State of New
York, have invented a certain new and useful
-Improvement in .Refrigera,ting-Machine's,' of

- which the following is a specification.. =
. The invention applies to all that class of

refrigerating machines producing cold by
10

evaporation of ammonia and analogous gase-

 ous refrigerants previously liquefied by com-

~ pression. The successful operation of a re-

~ frigerating machine working on this principle
- depends largely on the regulation of the flow
- of ammonia or other volatile refrigerant from
~the retainer in which it is held in a liguid
. formatcommon temperatures, into the evapo-

~rator in which it serves for cooling by evapo-
 ration. It is desirable to adapt such to take
“care of itself for a long period, thus enabling
~a refrigerating machine to serve on a small

. 20

scale and on movable structures as railroad

@ars. -

* The apparatus known as the expansion
~cock requirestobe frequently adjusted. This
~ is especially necessary when, as is usually

 practiced, the compressor is worked more

slowlyduring eool periods to economize power.

- Tt requires a more expensive attendant if the
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expansion cock must be adjusted than if only

ammonia to flow from the .high 'pres§ur_e re-
‘tainer for the liquefied refrigerant into th_a_-
‘evaporator or low pressure part of the appa-

~ ratus and be evaporated at the proper rate.

40 When trom varying the speed of the machine

. .or from any other cause the flow is, on the

~ onehand, too restricted, or, on the otherhand,

" too free, an engineer of skill and ‘experience.
. with this class of machinery, can remedy the
“difficulty by slightly opening or closing the

. expansion cock. But the expansion cock
~ involves frequent and skillful attendance.

~ Sometimes the contracted aperture becomes

o - partially choked with a particle of solid mat-
“ter in the liquid and the effect is greatly

| _'-'50

o _:;__ ma,de 1121 thegpeed Of Wor]{ingf - _. o

~changed, even when no variation

‘has been

~ I have 'di'scov'eréd meaﬁs_fofmpﬁlying the
liquefied refrigerant as required for effective

refrigeration which do not require that skill-
ful attendance which the ordinary expansion

cock demands.

‘vide a slowly revolving plug connected to the

tion presents a cavity to the high pressure
retainer for the liquefied refrigerant under
such conditions that it is certain to be filled

compressor and operated by the same mech-

_ " In the mode of carrying out
| my invention, which I esteem the best, I pro-
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o

anism, which at one period in each revolu-

withtheliquid ammonia, and at another point

in each revolution presentsthe same cavity to-
the evaporator or low pressure part of the
| apparatus under such conditions that it is
certain to be emptied. This deviece holds -

back the main body of the liquefied ammo-

-nia with absolute reliability, and discharges a,

Just sufficient quantity to be evaporated. To
this end the size of the measurer or measur- -

at each transfer are proportioned inversel

ing device and the volume of vapor removed

to the densities respectively of the liguefied

y 75

refrigerant and the vapor under the condi-
‘tions of effective working: or in other words,

the volume of vapor removed from the evap-

orator or expansion coils at each transfer is

8
as much greater than the measure of liquid

transferred from the retainer for the liquefied
-refrigerant asthe density of the liquefied am-

-~ the speed of the machine shall require to be |-
" varied. It willbe understood thatin machines

- having skilled attendance a cock can be ad-
justed from time to time so as to be always
just sufficiently open to allow the liquefied

monia is greater than thatof vapor under the
low pressure necessary for effective refriger-

ating operation. Thus by a positive oper-

ation, without careful manipulation on the

Ppart of the attendant, the pressure in the ex-

pansion coils will always be kept practically

constant or within the limits of effective re-

90

frigeration, because any rise in the pressure

| and density of the vapor will result in the
removal of more ammonia than supplied by

the measurer or measuring device until equi-

librium is established and owing to the pro- |
portioning of the size of the measurer rela-
‘tively to the volume of vapor as above set
forth this state of equilibrium will correspond

‘with a sufficiently low pressure for effective

refrigeration with the liquefied refrigerant.
The intervals of transfer of the liguefied re-
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100 |

frigerant are made to correspond with the
rate of removal of the resultant vapor from

| the evaporator or expansion coils; orin other -
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apt to get out of order
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':_supphed in excess with the. hqmd refriger-
ant .....
‘the machme slows down, if the. said cock is | 2 is a- view! eorre%pmzldmn* to Fw* 1.

 not adjusted to the - chanﬂ'ed condltmns, the |'a

R . 11queﬁed 1‘ef1‘lﬂ'61'&1113 eutm‘s faster than it will

o lowing the temperature to rise. .

they do not operate in

R ?*‘*’r“-}fj{f.‘_---structed Whleh utlllzed air as the ref rwemt-f:f

o yolatilize, thus increasing: the pressure and | 4
20 decreasing the rate of VOl&tﬂlZ&tl{)n andal-{ -
It has been | sp
ziz'_;proposed to employ self acting cocks: which - -_-,f'_.oceut'.
open: only when there is-a certain difference | .
'~ inpressurebetween the evaporator andthere- |
- 2z tainerof liquefied refrigerant, but these are:
. notthe. equwalenﬁf?ﬁﬁ:for the

,;,;j;je;'meas {irer or meas-;fj:-. ;;j;j_;pa,r ts ma?‘f.;};i@@jfbe of an'

| f'-_i;;;ggi;;?z-.;:?;fj;__;urlmr device used in tl.us m Vemwn, becau 80 |8

.....

the same way

......

o ing awent butbin ‘such a machme the I'Bfrlfrer-j'

atm eﬁect is dependent upon the exterior

......

panding;

the essential operation ‘thereof.

sion:into. a vap()r in

porlmtmn.

_ "{ferenee betweeﬂ the llqmd and vapor OOHdl-
- tioms of the refrigerant. _
- 2z heat of vaporlzatloﬂ mvolved nor any sueh |

L '.."necessn;y for a determinate amount of vacu-
. um in the expansion coils as is involved
" inthe use of a hqueﬁod vapor for the refrig- |
. erant.
s 6o

‘alr: would not effect & lowering. of tempera—? “the connection 'O which leads to the eva,poa-5;1?{??2??2??215%?;§Q§;lizj?-i¥'f§-5

~ ture and any cooling effect Whlch ‘may Dbe | rator or expansion coil P into which itisin-
_-f;i}‘lprodu eed by causing the air. to perf orm’ exte-ff{f Qj;;fstautly proje ectei n@t only b y gramty but 3,15.;;;j;,j;g;;;-"
rior workis. somethmﬂ' which would not de- | by the exp&nsmn of a pertlon into a gaseous 130
. pend directly upon the measurement of com-g;_fii;}icondnmm,
< pressed air to the ‘expansion coil and which | maintains a low pressure in ‘the evaporator--?éiﬁi?'}}';i_.f.-ri?;if-i-fiil
~would be. entirely irrelevant to the present |

L o ..“_i-1nvent10n. |

Wordq the measurmﬂ* devwe is opera,ted a,t-sﬁfif eombme t'_fffe?zf measuref or me&surmg ilewee

~at the rateof the compressor ‘mechanism. By

. yariation of the speed of the compressor. |

autowmatically. ad,] usts'i;?
- the supply of . hqueied refrigerant to the | s
~ . slower speed and it is imp ossﬂole for the |
- 3 evaporator or expansmn cmls to be filled or |
: e'fff-;pdra,tus pa.rtly in: Sectmn
“With the ustal expansion: cock ‘when |

o aromot ) ]
e ;-?-*“posltwe and are. &;'z-_ﬂjt?fjto get out.of order.- - 1Ay vd to be
~Refrigerating machines ----na,ve ‘Dbeen at n-;ft?? ~ordinar, -‘j}?};j'fjsu m mor Wea‘ther at a,bﬁut SlXt y
1 revolutions a minute. The cmn pr’essed and

~delivered. = -

‘ect substantmlly - §;}:{'a, dense hqmd

‘By my in- |

the said expansion 00113??;:-’;-

|

There is no 1atent=:;g

-consequently

1 through the pipe E, and throuw’h a ‘separator 1
o ‘_"._i;_-:work Whlch the air is made to perform in-ex-.}

‘nated by gearing K’ D’

._-1‘1 0 d

L e
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‘_i:_;ventmﬂ e o
Figure 1 is & 31de elevatmu ot‘ the entue ap

.........

(AT
-

_;Q_;Q;}_i;;m*im E“‘f :_ﬁ.sa;i‘ﬂ r &uita

hot aumoma,

F mto the candenser G in Whlch 11: is. sub-fffff*i’f-‘
“and the present invention- has no*fi[_{f g
| -_reference to such machines, because the meas- |
"~ uring of compressed air to a cooling ehmnber-;.-?'}
AR j.__.;__;_._would not accomplish. the result of my pres- |
. entinvention,norwould iteff
S '_,f}'ii;_.j.i.’_ventwn as a,lready stated, I adj uat by a posis i -
o tive operatmn the quantlty of the. hqueﬁedf?
.. refrigerant su pplled to the eva:pamt-e I''Or eX-" g.:,;;
-j:'___;j_;pansmn cmls in: sueh a way that its’ eonver-'z'ﬁjf?
B 45 is insured and its accumulation therein in'a | v
. liquefied condition prevented and I thusin- |
~ sure always, irrespective of the sp eed of the
~~  machine, the conditions necessary for an ef-|

.....
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"The pluﬂ'J J’

.. _--;--fwmh“ele ments other than those in use in air. ;;' f-'r;f;;§i:;{fizf;;;_.ﬁ;f'ffQ;'?;Q:;i_ﬁ:i
“having the measurer: ‘operating means con-. r._;_.'.;ma,chmes as Well a,s @dapt it to the" qpeclal_ﬁ}i‘“"*
-nected with and operated by the said com--=_ﬂl’.f
pressor mechanism,there is an automatieva- |

-_":rla,tmn of the speed of the measurer with eaeh.};-fz”

; SO ﬂlat my &PP&

8'3
~The remaining -~
| figures show portions on a: la,rﬂ*er Sca.le,! - Fig.

T

TFig.3ls
plan yview. Fig.4is a. horlzontal section, -
.f:.;a,nd Fm 5 15 a vertlcal seetmn on the 11116 a::'fl
Sumla,r 1etters c}f re fe renee mdma.t@ eerre-—}.},_.;;;g_5;_;:}5;;;;f_';;_e-:'-:-;;:-;'z

SALS the ﬁxeél f r &me wo rk whlch suppmtsQo
the compressor pump B and the aetu&tmﬂ‘ SN~

| gine, which latter is indicated by C. | ‘h;e'-;e;:ff:}f'j?r__=1-*"---:..'-:*:f-"?*'f

le' con-

.

ThlS ﬂows tllmuwh the plpe-;__;-;;;-ii?i--:-"'
:;.;II and is raad} to be. evapor&t@d SRR
I 13 the Gasmo‘ 0f ‘my measurer or m__easm*
Its 1nter10r 15 aceuI'a,tel_'{*f{fﬂ;g_’bgred

_-e.--slew mta,ry motmn fmm a Worm’shaft K aet- '-f5‘;?E‘;;*;J

.......

Larged &xmlly by a emled sprmﬂ L pressmn*
fective absorptmn of heat by the act of va-- ----.-aﬂ*amst its: larger end. Its end motionisre- -

In refrweratwn by compresqed.}'-'J‘stramed by an adj ustmg screw M which is o

‘tapped throug gh a yoke connected rigidly- o

the case L.

In the plug J is a deep cawti-.;S-ry-_j_f'?ifiiié?’f‘?""?‘f.”f'i-iii-;

‘At each revolu tion this cavity is at.one pe- Lot

Seoarml

_ presented -horizontally to the: retainer
“for the hqueﬁed refrigerant,and is filled with -~
~ammonia from the pipe H. Ata later permdi_ff{::}'5?;,;5:.;#.:'---';;:
| in each. Tévolution the neasu re of liquid am- 125

The mere expansmn of cmnpresbedizf 5.;}-7moma, aantamed in camty 71is pr‘esented te;-j;iiff?'?????5;.??’%:5-:3*f'5"

The compressor by its action

or expansion coil P and the remaining liguid

113 ml]. a,lso be understood tha,t I.;___-f'-i-a,mnoma, now evaporateg a,nd. extra,cts th@

._alr 111 &chme 111 ItS pat*ts as Well as 111 1ts mode
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‘heat from the fluid which surrounds the
-evaporator or expansion ¢oil. Theammonia _
‘ultimately returns as a gas, at a predeter-

mined pressure, to the compressor to be again

‘compressed and the round of operation is re-

peated. |

- Modifications may be made by any good
- mechanic without departing from the princi-.
-~ Dple or sacrificing the advantages of the in-
‘vention.  There may be the ordinary or any
~ suitable provisions for disposing of the oil in

~ the separator F. There may be any ordinary

. orsuitableprovisions for regulating the speed
- of the compressor, so that it may be worked

15

more rapidly when required. By effecting the

- revolutions of my measurer or measuring de-
- viceby gearing from the compressor, it follows
-~ thatwhentherateof thelatteris raised or low-

~ered, the measurer or measuring device will
- 2Q
I'can vary the size and relation of the gear
wheels connecting the cock with the com-
pressor so as to revolve the cock once, twice.
~or any other number of times for each revolu-
~tion of the main shaft. Or I can if desired
- operate it successfully so geared as to make

deliver at correspondingly varied intervals.

~ only one revolution of the cock and conse-

- quently only one delivery of the volatile luid
~ for twoor anyother number of double strokes
of the compressor. I can use other refriger-

 3¢

ating liquid in lieu of ammonia. There may

‘be any ordinary or suitable measurer or

measuring device in lieu of the cock. -
~ In order to supply the liquefied ammonia

35

or analogous liquefied gaseous refrigerant.

- from its retainer to the evaporator by periodi-
- callyfilling a measuring device with the lique-

. fled refrigerant from said retainer and empty-

40

~ ing the contents into the evaporator, there
must be operating means; since the measurer,

~unlike the expansion cock, requires move-

~ment forfeeding. Such means must beadapt-
edtooperatethe measuring device at a proper
‘rate. ‘I'ne fact that the measurer requires to
-be operated in order to feed, that it is certain
- to feed and that the rate of feed can be regua-

~lated by controlling its speed make its use a

 great improvement in machines for refriger-
- ating by liquefied gaseous refrigerants.

50 | | o
1. Inarefrigerating machine of the char-
~ acter specified, the combination with the re-
- tainer for the liquefied refrigerant, the evap-

- orator, and the compressing mechanism,. of |
‘& measuring device located between the re-
~tainer and evaporator, and mechanism for op-

I claim as my invention—

1

tainer and evaporator, and means for operat-

ated by the com _ _
tially as and for the purpose set forth. =

‘refrigerant, such as

‘at intervals varying in frequency with the
speed at which the machine is run, the capa-

Cos1gsar g

erating th_e' measurer at the rate of the com-

‘pressor mechanism, substantially as and for
the purpose set forth. S |
2. In a refrigerating machine of the char- 6o

acter specified, the combination with the re-

tainer for the liquefied refrigerant, the evap-

orator, and the compressing mechanism, of
a measuring device located between the re- |
65
ing the measurer connected with and oper-
pressor mechanism, substan-
9. The herein described refrigerating ma-
chine operating by means of liquefied gaseous 7o
! . ammonia, and compris- -
ing a set of closed vaporizing coils, a com-

pressor, or equivalent means for compress-

ing the volatilized refrigerant, a surface con-
denser, a measurer such as the plug J g, for 75
the liquefied refrigerant, a connection be-
tween the liguid space of said condenserand

‘the said measurer, a connection between the
sald measurer and the said vaporizing coils,

& connection between thesaid vaporizing coils 8o

and the said compressor, a connection be-
tween such compressor and the condenser,
and mechanical means for operating the said -

measurer to transfer the liquefied refrigerant
| 8

~city of said compressor for removing and com-

pressing vapor for each such transfer being

| as much greater in volume than the size of
i sald measurer as the density of the said ligue-
fied refrigerant is required to be greater than -
the density of the said vapor under the low
pressure necessary to insure vaporization at
‘the low temperature obtaining, whereby the
‘pressure in said vaporizing coils is without
requiring careful manipulation, kept within

g0

95

the limits of effective refrigeration with the
liquefied gaseous refrigerant, said pressure
being always low enough to insure the vapori-
zation of the said liquefied refrigerant at the ICO
low temperature obtaining, and its delivery -

in the aeriform condition to the compressor
at the different speeds of the
‘substantially as set forth.

said machine,

~ In testimony that I '_claim_ nti
above set forth I affix my signature in pres-
ence of two witnesses. T

- Witnesses:
- CHAS. W, LAHR,
- ALFRED SIEBERT.

‘the invention tos.
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