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L

To all whom 1t may concerm:

Be it known that we, ELIEL L. %HARPNECK
and GEORGE I K\TD}s_ citizens of the United
States, residing at Chimgo, in the county of
Cook and State of Illinois, have invented a
new and useful Improvement in Refrigerat-
ing - Machines, of which the following 1s a
bpemﬁc*mmn |

Ouar object 1s £0 provide a relrigerating-
machine of improved construction more espe-
cially for domestic use, or in places where a
eempamtn"el.} small cmnpm‘tment only is to
be chilled.

Ourinvention involves ammonia compress--

ing and condensing apparatus in connection
with circulating-pipes and means for spray-
ing and volatilizing the ammonia therein.
In connection with the apparatus 1s a motor
for running the compressor and a governor
deviee which controls the circulation.

Our invention consists 1n the general con-
struction of our improvements and also m
details of construction and combinations of
parts, all as hereinafter setforth and claimed.

In the drawings, Ifigure 1 is a view in the
nature of a diagram showing our improve-

ments in operative position and in connec-

tion with a storage or refrigerating chamber
or ‘‘ice-box,” all the mechanism except the
mflwuatmﬂ -coil being outside of the latter;
Fig. 2, a bv ken sectional elevation of the
ammonia compressors and condenser, the sec-
tion being taken on line 2 of IFig. 3 in the di-
rection of the arrow; Kig. 3, a ‘E‘Gltlﬁ:ﬂ CrOSS-
section on line 3 of Fw 23 Fig. 1, a broken
view in elevation of power - transmitting
mechanism between a water-motor and the
COMPTESSOor;
of a governor like that shown'in Fig. 1, but
provided with a thermostatic connection,
which may be employed when the governor
is placed inside the refrigerating-chamber;
and Fig. 6, an enlarged broken section taken
on line Gof Fig. 2 and viewed 1n the direction
of the arrow, | o |
A is a shell or casing of the reifrigerating-
machine, comprising a hollow base portion
A, eantm.umﬂ* the condensing-chamber 7 and
an upper
chamber s. On the side of the part A’ i1s a
bracket A%, which supports an engine or mo-

IFig. 5, a broken vertical section

hollow portion A2 containing a

The enocine may be of any suitable

- type which will furnish the necessary power

to operate the compressor hereinatfter de-

seribed. The piston-rod B’ of the water-mo-
tor shown (see Iig. 4) is provided on its un-
der side with a rack B* In opposite sides of
the chamber s, at the center thereof, are bear-
ings & s* for a rock-shaft C, which extends to
the outside of the chamber through an open-
ing at the bearing s°, provided with a stufling-
box s%,  On the outer free end of the shatt C
is a segment-gear €', which is engaged by the
ack B? thendmﬁ from the upper casing A*
s a bmchet A* prmﬂded with a downwardly-

projecting arm A° having a bearing-opening

st for the shaft C at the segment ', and the
bracket A' also carries a guide-rcller s° for
the rack B? the roller bearing against the
upper side of the said rod, as shown in Figs.
3 and 4. The function of the guide-rollers &
is to maintain the rack I3° in mesh with the
segmental geay C.

C? is a working beam in the chamber s,
mounted midway of its length upon the shaftt
C and fastened thereto, as by a set-screw «,
whereby it is rocked by the rocking motion
of the shaft. The working beam at 1ts hub
fits between the bearings s’ %, and the shalt
C is thus held against longitudinal play. The
water-motor I3 is operated by any suitable
water-pressure. The discharge-water from

the motor runs through a pipe or passage
to the chamber /, and fr'om the said chamber

the water escapes through a waste-pipe =
In the echamber { is a coil of pipe D, which
extends at its opposite ends 7 ¢ through the
wall of the chamber{. In the top of the
chamber s at opposite ends are internally-
threaded tubular projections p. IKitfing in
the said tubular projections are pump-cylin-
ders or compressor-tubes E, having exter-
nally-threaded portions n n, which engage the
threads of the tubular projections. T'he tu-

bular projections are provided with recessed

upper ends pre ::»,Otntirw annular concentric

bearing-surfaces p’ 9% and on the thr eaded

portion » of the tubes E are jam-nuts n', re-

cessed to afford concentrie surfaces, whleh

coincide with the bearing-surfaces j)’ »° of
the tubular projections. Interposed bhetween
the respective bearing-surfaces of the tubulm*
projections and jam-nuats are

which, when the jam-nuts are Smew’ed dowa

oaskets 7°,
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afford gas-tight joints between the tubes E |

~and tubular projections p. The tubes It ex-

IO

tend downward in the tubular projections to
the chamber s, and below and adjacent to

their threaded parts n they are provided with

radial openings n?, which are preferably in
the form of elongated spirally -extending
slots, as shown in Fig. 3.  The tubes K are
“smoothly bored and fitted. at their tops with-
screw-caps E'. Just below the screw-caps
. the bores of the tubes are enlarged to receive
The check-valves-
may be ball-valves, as shown, each made In
“two parts L I for ready insertion of the ball

check-valve devices E=.

with an intervening gasket /i” to insure gas-

- tightjoints. Thevalves open under pressure
~ from below and close under pressure tfrom
above, and the valve devices are held in.place
by the screw-caps E'.  Coupled to the tubes
K at the scerew-caps E' are pipes E°, extend-
~ing to a common pipe D', which is coupled

~to the end y of the coil D. Extending from
‘the end 7' of the coil D is a pipe D7 which

leads to one end of a reservoir or drum D3

Trom the opposite end of the drum D° ex-
tends a liguid-ammonia condueting pipe or:

~duct D?, terminating in the top of a T-union

30

lar projections p.

T. TFrom one side of the T-union I extends
a gas-expansion chamber:or coil G, which at
its.opposite end enters the shell A*at the top
of the chamber:s midway between the tubu-
At its opposite ends the

~ working beam C? carries pivotal links C* C3,

35
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which at their ends connect pivotally with
The rods C* fit closely the |
. bores of the tubes E, and in the movements

of the working beam are reciprocated verti-.
cally from points below the tops of the open--

piston-rods C%

ings 7° up to the valves E*. The T-union I

has a passage m horizontally through it of

approximately the same area in cross-section
as that of the ducts or pipes D* and . The
pipe D* extends into the union from the up-
per side, and between the pipe D* and passage

mis a comparatively small passage m' of, say,

half or less than half the area in cross-section
of the passage m. The union If is provided
from the passage m to its lower end with a
smooth bore or passage m*. Atthelowerend
of the union It is a chamber ', containing a
flexible diaphragm or gas seal /. Below the
part I is a tubular portion <, to the lower
end of which is fastened a shell F~*, divided
internally into two chambers by a flexible
diaphragm ' of much greater arca than the
diaphragm!l. Entering the lower chamberin
the shell F?®ig a pipe or passage I, which ex-
tendsinto the union, communicating with the
passage m on the side opposite the pipe G.
I3 is a stem passing through the bore m?,
shell F', tubular part I*, and into the shell
F3. In the shell I the stem passes through
and is fastened to the diaphragm [/, and in

the shell I? it connects with or bears upon the

diaphragm {'. The connection of the stem

with the diaphragm [ is such that the joints
At its upper end

are absolutely gas-tight.

chamber s 1s also

the stem T% is tapered to afford a valve m’
entering the reduced passage m/' to close the
latter when the valve is raised.  In the tube
“T? the stem TP is provided with a collar m*,
and confined between the said eollar and top.
of the shell Fisa spring m”°, which tends nor-
mally to press the stem upward to close the
valve m?®. -

- Tbis a lever pivoted at.one end to thetubu-
Jar piece F? at one side and passing through
the said tube beyond the opposite side of the
latter.  Adjacentto ifs pivot the lever passes
through a slotin the stem F°, and at its frec
end the lever carries an adjustable weight

FIS

mb. - The weighted lever I'°, by bearing upon

the stem I3, is caused to overbalance the re-
‘sistance of the spring m® and lower the stem,
whereby the valve m?® is slightly out of con-

tact with its seat at the passage m'. Inter-

‘posed in the pipe or passage I'* is a spout I,
provided with a screw-cap m%, and in prac-

tice oil pouredinto the spout I' fills the lower

-chamber of theshell F? and the pipe I'* as high

9.0. __

as the said spout.. The diaphragm [ prevents

the-escape of gas past it from the bore m?,
“while permitting the stem E° to move freely.
‘The object of the diaphragm l'is to prevent
the escape of gas along the stem I through
“the passage m?* and to avoid the use of a stuil-

ing-box about the stem, which would neces-

sarily present such undue friction as to de-

nearly, but not quite, to the top. In oneside

of the shell A? is provided for convenience a
view-opening %, closed with a glass disk &/,
s0 fixed in place that the joints about 1t are

absolutely gas-tight, and the oil should ex-
tend to the height of the said view-opening, it

provided, whereby the lowering of the oil-
levelmay be observed. At asuitable location
on the shell A® we provide a spout £*, through

which oil may be poured to supply the cham-
ber s to the proper level when necessary.

In practice the reservoir or drumn D is filled
with liquid ammonia, which can be poured or
pumped in at a suitable inlet, as the spout 2v.
The water-motor when started reciprocates
the rod B’ and rack B* and rocks the segment
(', shaft C, and working beam C° The waste

‘water from the motor is discharged through

the passage ¢’ into the chamber ¢, whence it
escapes through the pipe 7°. Thus the cham-
ber ¢ is kept filled with a constantly-changing
supply of cold water. The working beam at
its ends is rocked in the arcs and between the
positions indicated by the lines z z, I'ig. 2, and
the pistons Ctare worked up and down in the
bores of the tubes E. ‘When the pistons
descend below the tops of the openings 77,
the bores are filled (with ammonia-gas) from
the chamber s and the fluid is forced upward
by the pistons through the check-valves E-.
The fluid pumped by the pistons C* is dis-

| stroy the sensitiveness of the governor mech- -
“anism. TIurthermore, it is nexttoimpossible
to prevent leakage of ammonia-gas where |
stuffing-boxes alone are depended upon. 1he
filled with lubricating-oil
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charged into the pipe D', flowing thence

through the condenser-coil D and into the
reservoir D3 while the supply of fluid thus
pumped enters the chamber s through the
pipe G. _
pumps against the liquid ammonia in the res-
ervoir D3 forces the latter through the pipe D*
to the union F. The governor mechanism 18
so adjusted that the valve m® partly closes the
passage m/, whereby the ammonia forced
through the latter from the pipe D*is sprayed
and gasified, the gas passing through the pipe
(= to the chambers.
as indieated in Fig. 1, through the upper part
of a refrigerating-box Z, being coiled in the
said Dox to present the desired surface area.
The expansion of the gas in the pipe G, as is
well known, causes rapid heat absorption and
cools the pipe G and refrigerating-chamber Z.
The gasfromthe pipe G,returning to the cham-
ber s, is pumped into the pipe D'.  Gradually
after the machine is started the pressure in
the system is raised to a desired degree, say,
from one hundred and thirty to one hundred
and fifty pounds to the square inch, whereby

the action of the pistons is against the said

pressure upon the upper sides of the valves
E*  The gas pumped from the chamber s 18
therefore compressed to from one hundred
and thirty to one hundred and fiffy pounds,
and in this compressed state passes through
the coil D. The compression and the cooling
offected by the water in the chamber ¢ con-
denses the gas to aliquid, in which state it 1s
forced to the reservoir D5 Thustheammonia
is used over and over again.

It is necessarv in operation that the en-
trance of liquid ammeonia throughthe passage

' to the pipe G shall be no faster than Is de-

sired for the purpose of maintaining the re-
frigerating-chamber at a desired low temper-
ature, and under no circumstances should the
liquid ammonia enter the said pipe faster
than it will expand and gasify and be taken
from the chamber s by the compressor. The
governor mechanism operates to close the in-
let-passage 1’ whenever pressure in the pipe
Ftand against the under side of the large dia-
phragm !’ overcomes, with the aid of the spring
m®, the resistance of the pressure upon the
smaller diaphragm [ and of the weighted le-
ver I8, Thus, for example, if to produce the
desired result the pressure in the pipe G
should be fifteen pounds to the square inch,
the weight m® on the lever I is adjusted to
exert with the pressure upon the diaphragm
| fifteen pounds to the square inch plus the
registance of the springs m® against the dia-
phragm I'. The pressure of the gas in the
pipe G is also present in the pipe F* and ex-
erted upon the oil column in the latter pipe.
Whenever the gas-pressure exceeds the said
fifteen pounds, it exerts itself through the oil
column against the under surface of the dia-
phragm 7', raising the latter against the re-

sistance of the weighted lever If* and closing

The initial pressure exerted by the |

The pipe G may extend,

G

L

cut off, and as the pressure decreases against
the oil column the weighted lever forces the
stem downward and opens the valvem®. Thus
a substantially uniform pressure will always
be maintained in the pipe G.

While the temperature of an ice-box or re-
frigerating-chamber will be kept sufficiently
uniform for all practical purposes with the
governor mechanism described above, it may
be desirable in certain cases where very slight
changes in temperature are to be guarded
against to provide supplemental temperature-
controlling means, which may be afforded, for
example, by mechanism of the character
shown in Fig. 5. In that figure H 18 a sup-
port or bracket secured upon the shell K°
Pivotally mounted upon the support I is a
lever I, provided at the free end of its long
arm with a roller 7, which bears upon the
short arm of thelever %, Secured at one end
to the support H and at its opposite end to
the short arm of the lever H'is a thermostat
H?, which in the drawings is in the form of a
coiled spring of a metal which will be sen-
sitive to expansion and contraction under
changes of temperature. The spring II* is

“threaded at its ends and provided with & nut

i for adjusting its tension. In practice the
oovernor mechanism will be mounted in the
vefrigerating-chamber, so that a fall of tem-
perature in the chamber will cause the spring
2 to contract and press the lever II' upon
the short arm of the lever F¢, and thus tend
to reduce or cut off the flow of ammonia to
the coil G, while rise of temperature will tend
to produce the opposite effeet. The thermo-
stat may be so adjusted by means of the nut

7 and with relation to the rest of the governor

mechanism that the refrigerating-chamber
will bBe maintained uniformly, or substan-
tially so, at a predetermined temperature.

The operation of the machine will be con-

tinuous, and when once started it will require
little if any attention. The oil in the cham-
ber s lubricates the shaft C and operates as a
seal between the gas space and the stuffing-
box s Owingtothe volatile propertiesof am-
monia-gas it is practically impossible to pre-
vent escape thereof through stuffing-boxes or
any packing around movable parts. In our
construction, which seals the stuffing-box,
there is no chance for ammonia to esecape.
All other joints may, of course, with the em-
ployment of suitable gaskets, be absolutely
oas-tight. |

The pistons C* are in the form of plug-pis-
tons and of equal diameter with the bore of
the tube E for a distance equal to the length
of said bore. In the rise of the pistons, and
consequent increasing compression of the gas
against the valves E?, the area of contact be-
tween the pistons and inner surfaces of tubes
E increases and the tendency of the escape
of gas downward past the pistons is thus di-
minished as the compression increases. 1118
desirable in practice that there shall be no

the valve m® The supply of ammonia is thus clearance between the valves E? and pistons
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their traverse.

when the latter are at the upward limit of :
For this reason the parts.are
soadjusted initially that the pistons will just
touch the valves without material force when
they rise to their utmost limit.
 the bearings between the WGI‘L]IIG‘ beam and
o plag -v1:)1st0.ns,become worn ever so slightly, 1t |
oo dscdesirable to readjust the parts, Mld this
. may be done by unscrewing the nutsn” and
screwing the tubes downwmd to tlie desired:
The construction deseribed, which :
- permits the said adjustments to be EI?]flEbde,; 1S
~an important detail of our improvements.
~While we prefer to construct the device
15 throughout as shown ‘and described, it may
~+be modified as to details and: still be within |
i the spn 1t of our mventwn as dcﬁned by the
f?:éfziclﬂ,lm& _ . .
R \Vhat we chlm as new, :zmd doqme 130 qeeum%
120 :by‘ Letters Patent, is— SEREEEREEE
oo leIn a1*efr1ﬂ‘e1atnm-nmehm{, the cmnbma—a _
;tmn W 1t]1_the.ammema-een‘eulfL‘rmp. ducts com- |-
- prising the: liguid-ammonia feed-duet;, gas-
cxpansion duct and reduced passage between
said ducts, of a regulating+valve at said pas-
. sage, governor mechanism for the valve actu- |
ated by rise and fall of pressure I the gas-
~expansion duct to move the valve and in-
erease and diminish: the flow: of ammom&;
o throughsaid passage, and thermostatic spring:
. i]ﬂGQhELHlSlH at the said governor mechanism
operating under fall of temperature to yield-.
Ingly influence the action of said governor
. mechanism,  toward eclosing the valve: ésub—f'é
;camntia]ilyas and for the purpose set forth.
o0 20 Inarefrigerating-machine, acompt‘essm‘;
f111i,erposed between the
1 and condenser, _eompmsm
| Imll'y-'tllreadeﬁl tubular extensions p on the
40

chamber, pump-cylinders comprising tubes L
havingsmooth bores, and externally-threaded
portions 7 to fit the internally-threaded parts
of the extensions p, jam-nuts ' on the thread-

ed portions n, pistons working in the cylin-

ders and actuated to compress gas from said
chamber and discharge it into the condenser,
and a check-valve on each cylinder, all con-
structed to operate as and for the purpose set
forth.

3. Inarefrigerating-machine, the combina-
tion of compressor-plungers, compression-cyl-
inders, the said cylinders being adjustable

withreference to the plungers,and outwardly-

opening check-valves seated in the cylinders, |

substantially as and for the purpose set forth.
4. Inarefrigerating-machine, ashell or cas-

ing having

gers,
snpperted in the casingin the direction of the
stroke of the: phmﬂ*ers, subs‘rantmlly as a,nd; s
:far the purpose set forth.: SR ¥
5, Inarefrigerating- maehuw the combum—-f :
étwn of a shell or: casing, an ammonm-supplyé
chamberwith 11113@1‘11&11}?-’511%&{10{1 extensions,: 65
-compressor-cylinders externally threaded and
adapted to be screwed into the extensions.of 1
‘the supply-chamber to.an adjustable extent, =
compressor pistons or plungers coacting with: . .
such cylinders-and mechanism for: opemtmﬂ
‘the same, as and for the purpose set forth. = =
6. Inarefrigerating-machine, the mmbma;—é ERREES
,having an ammonia- -
| supply ‘chamber prm&ded w1th mternaltly- ..
threaded extensions, compressor-cylinders, _
| externally threaded and adapted toengage:
and  to be adjusted in the threads of the

In time, as

tion of ashellorecasing

cas-expansion duct
o g .chamber, inter-:

an ammonia-supply chamber, in
combmatmn with compressor pistons orplun-
~and compressor-cylinders - adjustably =
6o

75

extensions,  jam-nuts engaging the upper @

Inarefrigerating-machine, 13116 (301]:11)111 -
1}10.11 of an expansion- .eh&mber; a valveforreg- .
ulating the flow of fluid: thereto, a weighted :
lever passing through the stem of such VELh e 35 1
and tending to- Qverb&lanee the spring, the
duty of: which latter is to close the. valve, a
-diaphragm bearing upon the stemn, and,mcom-é EREERE
munication : with ' the expansion - chamber, - =
whereby under the influence of the pressure |
| thereof 1t may neuntralize the'tendt,ney of the
,anda
pwoted arm connected at one end theremthé EESE NS
~and at the other bearing upon the short arm:
of the weighted lever, and thereby tending to

welghted lever, a thermostatic spring

neutralize the action of such lever when the
temperature 1s-too low and the spring is con-

tracted, substantially as and for the purpose

set forth.

8. Inarefrigerating-machine, the combina-
tion of a shellor casing, havingasupply-cham-
ber provided with extensions, compressor-cyl-
inders adapted to be supported in such exten-

sions, and having elongated spirally-extend-
‘ing slots or openings into the chamber, sub-

stantially as and for the purpose set forth.

GEORGIE I, KNOX.

In presence of—
J. H. LEE,
M. J. FROST.

threads of the eyhmlers, :;md pmkmw nter- .
| posed between the jam-nuts and: extemmm

30
as and for the purpose set forth.. i
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