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" Lo it whom it may concéras .

Be it known that I, Woriam P. Wis-
MANN, a citizen of the United States, resid-
ing at' Pittsburgh, in the county of Alle-
gheny and State of Pennsylvania, have in-
vented certaln new and useful Improve-
ments in Refrigerating-Machines, of which
the following is a specification. ,

This invention relates to refrigersting
machines, and has for its object to provide
a machine of such c¢lass,in a manner as here-
inafter set forth, designed primarily for
domestic use to overcome the employment
of ice as a refrigerant thereby eliniinating
the attending unsanitary conditions, as well
as the ineonvenience arising when using a re-
frigevant . of such character, and to further
provide a refrigerating machine for domes-
tic purposes whereby a lower cooling tem-
perature than that of ice cam by secured.

A farther object of the Iivention is to

. provide a refrigerating machine, sltogether
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embodying all the elements of the cempres-
sion system now in general use, 4. e. receiver,

expansion coils, compressor and condenser,

each being a separate and distinct part of

said compression system, yeb setting up the

receiver and condenser as one element, the
expansion coils or chamber and compressor
as one element, and by such an arrangement
the elements of the machine are reduced to
three viz: operating cylinder, recedver-con-
denser and expansion-compressor, thus - re-
ducing the cost of the machine and algo facil-
itating the refrigerating operation.

Further objects of the invemtion are to

provide » vefrigerating machine which is an-

tomatic in its operation, operated by water
pressure from the mains of a city water sup-
ply whick provides against excessive pres-
sure in the machine and containing means
for regulating the temperature at which the
machine is {o operate. »

Further objects of the invention arver to
provide a reirigerating machine designed
primarily for domestic use, although the ma-/
chine can be employed for any purposes
wherein 1t is found applicable, which is sim-
ple in .its comstruction and arrangement,

strong, durable, efficient and convenient in

its use, and inexpensive to operatg and man-
ufacture.

With the foregoing-and other objects in
view .the invention consists of the novel
construction, dombination and arrangement

a vertical sectional view of a refrigerating

~ 7 to whick the inwardly extending fiange #;

of parts as.hereinafter more specifically det.
scribed and illustrated in the accompanying:
drawings, wherein is showh an embodiment -
of the Invention, but it is to be understood .
that changes, variations and modifications g0
can be resorled to which come- within the
SC(iPe of the claims hereunto appended. .~ =
1 the drawings wherein like reference ..
characters denote corresponding ~ parts
throughout the several views: Figure 1 is ¢

machine in accordance with this invention
and also showing s brine tank attached.

‘Fig. 2 is 2 diagrammatic view of a chart

illustrating the movement of the piston of
the ‘machine during two complete cycles
thereot and further showing pressure and-
corresponding temperature in the refriger-
ant eylinder during actiéin of the piston. . .
In the drawings the machine ig illustrated °
with'a brine tank 1, which is only employed
when it is desired to decrease the tempera- -
ture of brine and after cooling can be con-
ducted to any desired point. When the.. .
machine is employed in connection with ango
ice box or a household rvefrigerator it will = -
have its upper portion positioned exteriorly’
to the part to be refrigerated, the brine case’;
or tank being removed, and the lower por--"
tion extended into the part to be refriger-
ated. This lower portion has the periph-’
ety thereof corpugated, as at 2, to present &
large rvadiating surface te refrigerate the.
surrounding media. ) )
“ In the drawings 3 indicates the body of.'90
the machine, wihich is eylindrieal in contour
gnd has 2 bottom 4, formed with a céntrally~
disposad circular opening 5, with the top.
edge of the wall thereof Haring, as at .6, fo:
provide a clearince to facilitate the entranpa s
of packing 35" The lower end of ‘the Bedy "
3, has a laterally extending: annulay flange

of the brine tank or casing 1, can be attached
by the securing devices 9, only onpe shown
he top edge of the bedy 3, is enfaway $o’
form a. shouldér 10 ‘and seat 1X, -and -the
inner face of the bedy 8, below the seat: 11
is cut away to pravide s seat 12y and that-
part of theifiner faceof the body '3, bebweensgos
the seats 11 and 12'is threaded, as nt18. "= -
Formed integral with ,an& " depending .
from the bottom 4y is a cylindrical extension-

14, having & bottom 15, provided with a

centrally disposed opening 18, 'The exten- 19
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sion 14 forms a chamber 17 of two different
diametcrs, the larger at the lower and the
smaller at the upper portion of the cham-
her. That part of smaller dinmeter of the
chamber 17 is of the same diameter as’the
opening 5 and registers thevewith. The ex-
tension 14 has the corrugations 2. The open-
ing 16 is closed by a threaded charging plug
18 having a vent 19 to relieve charge. "The
wall of the opening 16 is threaded fo, en-
gagement with the threads of the plng.

The top of the hody 3 of the machine is
closed by a flanged cap or head 20 having
threads for engagement with the threads 1.
When the cap 20 is mounted to close the
body 8, it is positioned on the seats 11 and
12, and a gasket 21 is interposed between
the flange 22 of the cap 20 and the seat 11.
The cap 20 has its lower face provided with
a pocket 23, which commuunicates with an
opening 24 of less diameter and the top of
the wall of the opening 24, is beveled, as ut
93, to provide n valve seat. Secnred with
the top of the pocket 23, is a spider-26, havs
ing & vertically disposed valve stem 27,
which projects threngh and above the open-
ing 24¢. Slidably mounted on the stem 27 is
a flanged valve disk 28, which is formed
with a vent 29, and interposed between the
valve-disk 25 and the spider 26, and sur-
rounding L. stem 27, 1s a coiled spring
30. Integral with the upper face of the cap
20 and surrounding the stem 27, is an inte-
riorly threaded nipple 31. having a bushing
32 connected therewith which provides
means for attaching with the machine an
inlet water connection, by way of example
city water connection.

he valve disk 28 is termed the inlet
valve and operates on the stem 27, and is
normally held open by the spring 30. The
upper part of the valve is flanged and the
valve is so adjusted that a normal flow of
water will pass the valve without disturbing
it. On a reduction of pressure benenth the
valve the latter will be forced to its seat by
the pressure above, and on an equalization
of pressure, above and below, by flow
through vent 29, the valve will be caused to
rise by the spring 30.
The body 3, in connection with the exten-

.sion 14, forms a pair of differential cylin-

ders, one indicated at 17 (chamber) and the
other at 83. That part of the machine,

.which constitutes the extension 14, becomes

cold, by the evaporation of the ammdnia in
the cylindér (chamber) 17.

Operating within the differential cylin-
ders 17 and 33 is s differential pigton, onc
section indicated at 34, the head, and the
other section at 33, the receiver-condenser.
The scction 84, is of greater diamcter than
the section 85 and operates in the cylinder

-33. The section 35 reciprocates in the cylin-

der 17.

1,204,018

The section 34, is formed of an annular
member 36, having its periphery grooved
at-37, for n packing ring 38. Integral with
the lower end of the member 36 is a bottom
plate 39 having a central opening 40. At
one side of the opening 40, the plate 89, has
an opening 41. The inner face of the mem-
her 36, at the top thereof is cut-away to form
a ledge 42, and above the latter the said
inner face i threaded as at 43. The top of
the member 36 is closed by a periphery
threaded civcular disk 44,
with the threads 43 and seats upon the ledge
42, The disk 44 has an opening 4% which
registers with the opening 41. Tie bolts 46
are employed for securing the disk 44 with
the bottom plate 39. Depending from the
lower face of the disk 44 are radiating pins

47. 'The upper face of the disk 44 has a cen-

tral hoss 48 and strounding the latter is the
lower end of an inverted colled spiral
spring 49.

Secured in the openings 41 and 45 and ex-
tending from the plate 39 to the disk 44 is

“a cylindrieal casing 50, having a hollow

guide member 51 seenred therein interme-
diate the ends thereof. Ixtending down
through the guide member 51, is a shiftable
valve stem 52, which has fixed to its npper
end p valve disk 53, normally engaging o
seat 34, at the upper end of the casing 50.
Surrounding the stem 52 and interposed be-
tween the vilve-disk 53 and the upper end
of the guide member 51 is a coiled spring
35. . Connected to the lower end of the stem
52 and depending therefrom is a coiled
spring 56. The casing 50 forms a water
passage, through the section 34 of the differ-
ential piston and estnblishes communieation
between the upper and lower portions of the
differential cylinder 33, the latter has un
outlet 57. The valve-disk 53 is closed by
coming in contact with the eap 20 and is
opened by the stein engaging in the bot-
tom 4. ‘ ‘

The section 35 of the differential piston
is eylindrical and hollow and has an open-
ing in its bottom closed by an aperturved
plug 58, the opening in the latter is indi-
cated at 59. The chanber formed by iue
section 85 provides the receiver-condeuser
60 and the bottom of the latter is contracted
as at 61 and terminates in an outlet 62,
which opens into y poclet 62* on the upper
face of the plng 58. The top of the wall of
the opeping 59, is beveled to form a valve
seat 63, normally engaged by n wvalve 64,
carried by a shiftable valve stem 63, which
extends down throngh the opening 39 and
is provided with an extension 66, The stemn
(5, has o stop 67. The opening 59 provides
a passage through which the ammeonia
pusses from the differentinl eylinder 17 into
the receiver-condenser 60. The extended
stem 65 canses a positive inserting of the

which engages
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valve 64, which controls the opening 59,
during the lowering movement of the differ-
ential piston. o

The brive tank or cusing 1 has:.an inlet
I* and an outlgt 1%
grooved at 85* for a packing ring 35",

The spring 49 attached to the head of the

_piston is to retard the last part of the stroke

of the latter on the up movement thereof,

the stronger the spring, the higher the pres- .
sure refuired to complete the stroke of the’

piston and close the valve 53 for the return
stroke resulting in a higher maximum tem-
perature in the chamber (cylinder) 17. A
weaker spring will permit of the reverse
movement of the piston at o lower tempera-
ture, resulting in a lower maximum tem-
perature in the chamber (cylinder) 17.. The
foregoing will be more clearly understood
in the operation of the machine to be pres-
ently referred to. '

The piston which is hollow, forms the re-
ceiver-condenser 60, into which the expand-
ed gases pass from the chambeyr (cylinder)
17, during the down stroke of the piston,
and are condensed by the water surrounding
the piston. The liquid is discharged back
into: chamber 17, at the lower part of the

down stroke of the piston as will be fully

referred to in the operation of the machine
to be presently deseribed.

Ammonia charge—When the piston is.at
the anhydrous or liguid am-
monia should fill chamber (cylinder) 17 and
extend up into the condenser chamber 60
to the dotted line, or far enough to exclude
all gas from chamber (cylinder) 17 and in-
sure liquid seal of the valve 64.

* The chart as illustrated in Fig. 2 gives a
graphic description of the action.of the ma-
chine, during the period of two strokes of
the differential piston, the vertical lines 68
are spaced in seconds of time, the horizontal
lines 69 are spaced in pounds pressure and
corresponding- amumonia temperature. The
upper diagram 70 shows motion of piston,
while the lowser diagram 71 indicates pres-

" sure and corresponding temperature. While

50

b5 |

the table of Wood’s Properties of Saturated
Ammonig is used, to explain the operation
of the machine, it will be stated that other
refx(-iigerants such as sulfur dioxid may be
used. : : :

Operation of machine~When the differ-
ential piston is at-its highest point the valve
28 is open and the valve 53 closed. The vent
29 of the valve 28 is always open. Water

* is supplied through the bushing 32 and thé

60

water pressure acting on the fdifferential
piston forces the latter down until the valve
spring 56 is in confact with the bottom 4 of
the body 3, and a continued movement of
the piston compresses the spring 56, until
the pressure on the valve 53 iz overcome and:
the latter is then opened by spring 56. The

The section, 35, is .

8

waler pressure on the piston now being re-
duced, the difference of pressure on the valve
28 causes it to close, and permit only & small
portion of water to be supplied, which is
through the vent 29. During the up stroke
of the piston; the water aboveé the latter,
passes down through the member 50, to the
under side of the piston, and .is discharged

70°

at the outlet 57. It will be seen that the -

piston which contains the condenser is al-
most surrounded with water, the tempera-
ture of which condenses the ammonia gases
within the piston. When the piston is at
its highest point and is started dows, the

~ammonia pressure is 33 lbs. and the tem-

perature is 20 degrees F. The piston con-
tinues downwardly until the pressure

75

80

reaches 167 lbs., this now being the pressure -
in the condenser 60, the temperature at this

stage is 90 degrees F. At this point the
valve 64 opens and -the gas is forced by thé
higher pressure into the chamber 17. - The
piston continues on its downward movement
until the stem of the valve 64, rests on the
ping which, closes the opeaing 16 and which

85

9%

holds the valve 64 open during the last frae- -

tion of the downward mc ment of the pis-
ton and the first fraction of the upward
movement of the piston.
fraction of the downward movement of the
piston the gas having all passed into the
piston, some of the liquid passes from the
chamber 17 into chamber 60, but on the up-
stroke the liquid passes from chamber 60
into chamber 17. uniil the valve 64 seats,
there being no pressure of water on the pis-
ton it is free to ascend, the expanding am-
monia in chamber 17 now forces the-piston
up until the spring 49 reaches the cap 20,
at this stage the pressure is 3 lbs. and the

temperature 20 degrees below zero, forces

the piston up te this point. The piston now

is retarded by the spring 49 in its further

travel, which gives the aminonia time to fur-
ther evaporate in chamber 17 and increases
the pressure and temperature. As the pres-
sure is building up the spring 49 is being
mors compressed, this continues until .the

pressure is again 33 1bs., temperature 20 de-

grees F., when the cycle is complete. .

“Cyele and. time—While the cycle of re-
frigeration as used in the machine is very
important, the peried of time consumed
during the several steps of the cycle are of

greater importance, in the compression ma-’
chine now 'in general use, the motion. of

the {)iston (as regards time) is the same
on the suction as on the discharge stroke,

-in this machine the strokes are not uniform,

following the graphic drawing 2, (which
is approximate only.) The piston travels
up nine-tenths of its stroke in 3 sec. durihg
thig time the pressure remains 8.75 lbs. the
tem. 20 deg. below zero; K. The piston
travels up one-tenth of its stroke in 6 see,

During the last :
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during this time the pressure will rise to
33.25 qbs. tem. 20 deg. above zero, . The
piston now travels down its full stroke in
1 sec. during this time the pressure rises to
5 167 Ibs. tem. 90 deg. above zero, I, and then
falls to 43.25 1bs. tenr. 20 deg. below fero,
immediately upon the piston starting dp-
wardly. Tt will now be seen that during
nine-tenths of the time, the teniperature is
10 below the freexing point, and averages
about 6.7 degrees, below zero in the cylin-
der, while fbout one-tenth of the time the
temperature is above the freezing point (32
degrees I.) giving a refrigerating effect of
15 about 909 , and an sverage temperature of
about 3 degrees, above zero during each
cycle of operation of the piston. )

All the working pavts of the machine ave
inclosed, and any ammonia leaks develop-

20 ing in the machine will pass out with the
operating waler and prevent odors.

VWhat I claim is:—

1. In a refrigerating machine, a machine
body providing differentinl communieating

25 cylinders, and a ditferentinl hollow piston,
operating within said cylinders for con-
densing a refrigerant gas,

9. In a refrigerating machine, ditferen-
tial cvlinders, one opening into the other,

30 and a hydranlic operated diffevential piston
operating in said cylinders for compressing
a refrigerant gas, the smaller of said cylin-
ders having its periphery corrugated or
ribbed to increase the radiating surface
35 thereof.

3. In a refrigerating machine, differen-
tinl cylinders, a differential piston oper-
ating therein, and means to provide for the
supply of water against and the passage of

40 water through a portion of the piston to
opernte the latter.

1. In o refrigerating machine a body por-
tion inclosing a water operating machine,
refrigerant conipartments, rveceiver - con-

45 denser, compressor and expansion chamber.

5. In a refrigerating machine, differen-
tial cylinders, a differential hollow piston
operating in said cylinder for condensing
a: refrigerant gas, and means for intermit-

50 tently circulating water through one of said
cylinders to operate the piston.

6. In a refrigerating machine, differen-
tial cylinders, a diffevéntial hollow piston op-
erating in said cvlinders for condensing a

56 refrigerant gas, and means for intermit-
tently circulating water through one of said
-¢ylinders to a portion of the piston tér op-
erating said piston.

7. In a refrigerating machine, differen-

60 tial cylinders, a water controlled valve, asso-
ciated with one of said cylinders, a differen-
tinl- hollow piston opérating in said cylin-
der and having a passage through a portion
thereof for conducting water from one side

65 to the other side of a scction of said piston,

1,204,918

and a controlling valve in said passage, that
evlinder having a water controlling valve
provided with an outlet. )

8. In a refrigerating machine, differential
evlinders, a differential hollow piston op-
erating in .aid cylinders and having a pas-
sage through one section thereof for con-
ducting water from one side of said section
to another, and a controlling valve in said
passage. '

9. In a refrigerating machine, differential
cylinders, a water controlled valve asso-
ciated with one of said cylinders, a differen-

10

76

tial hollow piston operating in said cylin-

der and having a passage through a portion
thereof for conducting water from ore side
to the other side of a section of said piston,
and a controlling valve in said passage, that
cylinder having a water: controlling valve
provided with an outlet, said water con-
trolling valve automatically supplying a full
(uantity of water on the down stroke of
the piston and having means for supplying
o small quantity of water on the up stroke
of the piston.

10. In a refrigerating machine, differen-

_tial cylinders, and a difterential hollow pis-

ton operating in said cylinders, the lower
end of said piston constituting a refrigerat-
ing end and having a valve therein to per-
mit a refrigerant gas to enter the piston on
the compression stroke and discharge a re-
frigerant liquid on the expansion stroke.

11, In a refrigerating machine, differen-
tiai cylinders, differential hollow piston op-
erating therein, means whereby said piston
is wperated on the compression stroke by
water pressure, means whereby said piston
is operated on the expansion stroke by the
expanding of a refrigerant gas.

12. In a refrigerating machine 'a body
portion having two cylindrical comparc-
ments, one opening into the other and one
of different arean with respect to the other,
and a hollow differential piston operating
in said compartment.

13. In a refrigerating machine, differen-
tial cylinders, smaller of which contains a
refrigerant gas, a hollow differential piston
operating in .said cylinders, means provided
in the larger of the cylinders for operating
said piston by water pressure to compress
the refrigerant gas in the smaller cylin&ar.

14. In a refrigerating machine, di
tial cylinders, a differential piston operating
therein and provided with a condensing
chamber, and a valve at the lower end of
said piston for controlling the admission of
a refrigerant gas to and a refrigerant liquid
from the said chamber. :

15. In o refrigerating machine differen-
tial cylinders, and n_differential ‘piston op-
srating therein, the lower end of the smallér
of the cylinders having a screw plug pro-

vided with a release vent for charging or

ren-
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uischarging a refrigerant to or fram the said
cylinders, i

16. In a refrigerating machine differen-

tial cylinders, differential hollow piston op-

5 erating within said cylinders and® having a

water passage, said piston operated in one

divection by water pressure, a spring loaded

valve having a stem arranged within said

passage and a spring at the lower.end of its

10 stem, said valve capable of opening to re-

leaseia water pressure above the piston when

the latter is at the lower end of its stroke
and to close when the piston is at the top of
its stroke by coming in contact with the cyl-
-15 inder heads. ‘

17. In a rvefrigerating machine, differen-
tial cylinders, differential hollow piston op-
erating therein and providing 2 compres-

. sion stroke on its downward movement and
20 an expansion stroke in its upward move-
- ment, and means to retard the termination
of the expansion stroke of the piston to se-
cure a higher expansion pressure of a re-
frigerant gas before the siroke of the pis-
26 ton is reversed. N
.18, In a refrigerating machine, differen-
tial cylinders, a differential hollow piston
operating therein providing on its down-
. ward movement a compression stroke .and
30 on its upward movement an expansion
stroke, and a spring arranged on the top of
the piston to retard the -termination of the
expansion stroke thercof to secure a higher
expansion pressure of a refrigerant gas be-
35 fore the stroke of the piston Is reversed.

19. In =a refrigerating machine a body
portion inclosing differential cylinders, and
o hollow differential piston operating there-

- in and provided at its lower end with a pe-
t0 riphery packing to retain a refrigerant dur-
ing the movement of the piston,

20. In & refrigerating machine, differen-
tial cylinders, a piston operating therein,
the smaller of said eylinders having a cor-

45 rugated periphery, and a case or jacket sur-
rounding or inclosing said smaller cylinder
-and through which liquids or gases may be
passed to Be cooled. R
21. Ina refr;gerating machine differential
cylinders, a_differential hollow piston oper-
ating therein, means whereby said piston,
during the operating thereof, will condense
a refrigerant gas and contain the excess or
condenser pressure within the cylinder.
55 22. In a refrigerating machine, differon-
" tial cylinders, and a differential hollow pis-
ton operating therein, one of said cylinders
- extending beyond the lower end: of the pis-
ton for retaining a refrigerant liquid.
60 23. In a refrigerating machine, différen-
tial cylinders, and a differential hollow pis-
~ ton. operating therein, and means whereby
an expansion of 2 refrigerant gas will he
_ had to cause refrigeration during cne siroke
63 of the piston and s compression of the gas

50

=

during the return stroke of the piston will

" be had in the smaller of said cylinders.

24. In a refrigerating machine differential .
cylinders, one communicating with the other,
the lower of szid cylinders being of less di-,70
ameter than the upper whereby the bottom '
of the Intter ﬁrovides means for detachably
connecting therewith a tank or jacket
through shich liquids or gases may be
passed to be cooled. _ , 75

25. In a refrigerating machine differentinl
cylinders one coz“.municatin%‘with the other,
the lower of said cylinders being of less di-
ameter than the upper whereby the bottom
of the latter provides means for, detachably go
connecting therewith a tank or jacket
through which liquid or gases.may be passed
to be cooled, said lower cylinder being pro-
vided with peripheml ribs.

26. In a refrigerating machine, differen- 85
tial cylinders, a hollow differential piston
operating therein and providing a chamber
for condensing gases, said piston having its
lower end provided with a passage through
which the gases pass on compression or down %6
stroke of the piston, and a valve for control-
ling snid passage, said valve having a stem
extending down s0 as to come in contact with .
the bottom of the lower of ksaid cylinders _
whereby the valve is held opey during a part 95
of the expansion or up stroke of the piston
to receive n part of a liquid refrigerant with-
in-said lower cylinder. .

27. In a refrigerating machine, differen- -
tial cylinders, the upper of which provides 108
a water space, and a hollow differential pis-
ton operating within said cylinders and
forming a condenser chamber for condens-
ing a refrigerant gas. S

28. In a refrigerating machine, differen- 105
tial cylinders, the smaller of which is pro-
vided with a refrigeratory agent, and a dif- -
ferential piston operating within said eylin-
ders for alternately expanding and com-
pressing said agent to cool a refrigerant 110
within the’ smaller of the cylinders. ‘

29. In a refrigerating machine, differen-
tial cylinders, the smeller of which is pro-
vided with a refrigeratory agent, and a dif-
ferential piston operating within said cylin- 115
ders for alternately expanding and com-
pressing said agent to cool a refrigerans
within the smaller of the cylinders, and -
means for circulating city water through the
larger of said eylinders to the upper porticn 120
of said piston to cause the operation of the
latter. _ :

30. In a refrigerating machine, differen-
tial cylinders, one of which provides a re-
frigerant cylinder forming a gas space, a 126
piston operating in said cyﬁ‘nder and in said
gas space, means to provide a down or com-
pression stroke of said piston, means to pro-
vide an up or expansion stroke of said pis-
ton, and means for causing the ezpansion 189
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stroke to be of longer duration than the com-
pression strole.

31, In a refrigerating machine, difteren-
tin] cylinders. one of which contains a ve-
frigerant agent, 1 piston operating therdin,
and means for imparting an intermittent
motion to the piston to cause a greoter total
cooling effect on the expansion stroke of the
piston than the total heating eflect of the
compression stroke within that cylinder con-
taining the réfrigerant agent.

39. In a refrigerating machine, differey-
tial cylinders)a piston operating therein, one
of said eylinders containing a_refrigerant
agent, means tor initinlly opeiating said pis-

1,204,918

ton by waler pressure, and means for caus-
ing intermittent motion to the piston.

33, In a refrigevating machine, differen-
tinl cylinders, a differential piston operating
within said cylinders and provided with an
expansion chamber, means for circulating
water to one of said eylinders to initially op-
erate snid pistou, n refrigevating agent in the
other of said cylinders, means for causing an
intermittent motion of the piston.

In testimony whereof T aflix my signature
in the presence of a witness. -

WILLIAM . WIEMANN.

Witness:

Lourrra H. Siyox.
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