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UNITED STATES

1,730,145

PATENT OFFICE

WILLIAM 0. HILDRETH, OF SYRACUSE, NEW YORK, ASSIGNOR TO THE LAMSON COM-
PANY, OF SYRACUSE, NEW YORK, A CORPORATION OF MASSACHUSETTS

" REFRIGERATING APPARATUS

. Application filed April 16,

This invention relates to certain new and
useful improvements in refrigerating ma-:
chines. _ o

The main object of the,invention is the pro-
duction of a simple, compact annd efficient re-
frigerating machine that is particularly de-
signed for household purposes, altho adapted
for use in many and-various places. -

A further object resides in the provision
of a condensing coil of novel form and ar-
rangement, and which' constitutes a guard
and partial enclosure for the compressor,
separator and air-circulating fan. '

Other objects and advantages relate to the
details of the construction of the compressor
whereby the same is rendered tight against
the escape of lubricant and the refrigerating
medium, and whereby proper lubrication is
effected and the desired relative position of
the parts maintained. ‘

- In the drawings: : .

Figure 1 is an elevation of an apparatus
of this invention. .

Figure 2 is a top plan view of 2 motor, fan,
compressor, separator and condenser.

Figure. 3 is a section on line 3—3 Fig-

ure 2.
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Figure 4 is an enlarged séction similar to

‘Figure 8 of,the compressor.

Figure 5 is a section on line 5—5, Fig-
ure 4. : » ;
Figure 6 is a view of the union. :
Figure 7 is a vertical section through th

separator and compressor. _ :
Figure 8 is a vertical-section through th

expansion valve apparatus. - o
In a general way, the structure as illus-

" trated in Figures 1 to 7, comprises a rotary
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compressor —1-— driven from a motor —2—
with a fan —3— disposed between the motor
and compressor and driven by the motor
shaft, a condenser or condensing coil —4—
which, as illustrated, is substantially U-shape
in horizontal section, an expanston valve
—5— in communication with one end of the
condenser —4— and also in communication
with the upper end of the evaporator —6—
disposed within a cooling chamber or brine-
tank —7— formed with recesses (not shown)
for receiving the usual ice-forming trays,

1826, Serial Wo, 102,371,

such recesses being closed by doors —8— ini‘

any usual and ordinary manner.

The thermostatic device is positioned with-

in the screen or case —9— and is in commu-

nication with mechanism for actuating an

automatic switch, all of which may be en-
closed within a receptacle or chamber —10—
whereby operation of the motor may be con-
trolled by and in accordance with the tem-
perature within the tank —7—.- = .. -
As here shown, the motor —2— is mounted

“on and bolted to a base —11— consisting of
two spaced longitudinally extending angle

65

bars —12— mounted on a shock absorbing

‘member as the cork plank —13—. In like

65

manner, the compressor —1— is mounted on -

and bolted to the angle irons —12—. The
condeser —4— in' this illustration is formed
of & single continuous tube or pipe of copper

or other suitable material bent to the form-
-shown, and leads forwardly from the. t‘og

of the separator —27—, and is then curve

laterally and rearwardly so as to extend along
the side of the compressor and separator at
about the level of the top of the separator and

to a point adjacent the fan —3— where it -

is bent inwardly and then forwardly so as to

70

75

extend along the side of the compressor and -
separator and is curved around the front of -

the motor and separator and extends. rear-
wardly along the opposite side to a point ad-

80

jacent the fan where it is bent laterally out- .

wardly and then extends forwardly along the
side of the compressor and separator, and is
curved across the front of the latter, and the
bending operation is continued with the pipe

inclining slightly downwardly so as to form:

a multiplicity of connected U-shape pipe sec-
tions disposed ;one above the other and in
alignment with the inner and outer U-shape
connected upper sections of the pipe, whereby
a U-shape condenser is produced which con-

sists of two substantially parallel rows or-

tiers —60-— and —61— respectively of ver-
tically aligned pipes, the inner and outer

85

rows of each tier being connected by curved -

loops —62— at their rear ends to form what
has been termed a.‘“horseshoe condenser”
which encloses the motor and separator and

opens toward the motor with the fan posi-’

100 .
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“in the
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tioned adjacent. the open side of the con-
denser. ‘ -
The condenser —4— is supported from the

base —11— by means of uprights —14— hav-.

ing feet —15— secured to the base, these up-
rights being positioned within the inner ver-
tical row —60-— of pipes constituting the con-
denser.  The upright —14— coacts with an
upright clamping bar —15’— disposed on
the outer side of the inner row —60— of pipes
constituting the condenser to maintain the

-condenser 1n proper relation with respect to

the base and as the clamping member —15"—
is formed with cross-grooves or channels

adapted to receive each pipe of the inner ver--

tical row —60— of pipes when the upright
bar —14— and the clamping member —15"—
are drawn together in any suitable manner as
by bolts —16—, the pipes are maintained in
proper.spaced relation by seating themselves
e grooves in the clamping member
—15"— designed for that purpose. :
Further, a substantially V-shape bracket
—17— extends forwardly from the front end
of the base —11— and has its o’gpos‘:ite ends
connected to the angle bars — _
suitable manner, as by rivets and this bracket
supports a spacing post —86-— which extends

- upwardly between the inner and outer ver-

30

35

tical rows —60— and —61— of pipes con-’

stituting the condenser at substantially the
central portion thereof, and is formed with
laterally extending grooves for receiving the

- pipes of both rows so as to maintain them in

proper spaced relation both vertically and
horizontally. The post —86— may be se-

“cured to bracket —17— in any suitable man-
ner as by bolt —18—, and this bolt may like-'

- wise extend through a reinforcing clip —19—

40

‘resting against the outer surface of the post
—86— at the base of the latter, and having

a groove at its upper end for receiving the
lowermost pipe of the outer row of vertical

* -pipes constituting the condenser to clamp

45

50

that pipe‘tightly to the post at a point where

it leaves the condenser for. connection to

the expansion valve —5—.

The motor shaft —20— as here illustrated

- is formed separately from the compressor-

shaft-and the fan —3— is secured to the mo-
tor shaft in any suitable manner, as by rivet-

- ing to collar —21— set-screwed to the for-

55
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ward end of the motor shaft. In like manner

the rear end of the compressor. shaft —22—
is provided with a collar —23— keyed there-
to-and between these collars is interposed a
flexible disk —24—. Each collar is formed
with a plurality of openings of any suitable
number, and the interposed flexible disk
—24—is formed with openings equal in num-

ber to the sum of the openings contained in.

both of the.collars, and shouldered spindles
—87— are provided for separately securing
each. collar to the disk, the reduced portion

of the spindle being positioned in the collar-

2— in any-

1,730,148

and the larger portion i)eing seated in one of

- the openings in the disk. In this manner the
-collar —21— drives the interposed disk

—24— and the disk in turn drives the collar
—23— and the compressor shaft. The inter-
posed flexible disk compensates for any slight
variations in the alignment of the shafts.
The compressor of this invention com-

70

prises a substantially cylindrical casing .

—26—, which casing in this illustration is

integral with the pear-shape separator cas-
ing —27— Cylinder heads —28— and
—29— respectively are secured to the op-
posite ends of the-cylindrical casing —26—
in any suitable manner, as by bolts —88—.
Each of these heads is formed with a circular .
recessed portion of a diameter adapted to
tightly receive the packing and supporting

-y

5

plates —30—. and- —31— respectively, but .

these recesses are of slightly greater depth
than the thickness of the end plates —380—

- and 31— respectively, and these plates are

of somewhat greater diameter than the in-
ternal diameter of the cylindrical chamber
within the casing —26— so as to fit against
the ends of the casing —26— and form a
closed chamber, except for the center open-
ings in the plates through which the stub
shafts —32— and.—33— respectively formed
integrally -with the cylindrical rotor —84—
extend, each end head being formed in its
outer surface with a recess adapted to receive
the rqller or other anti-frictional bearings
—35— and —36— substantially as illustrat-
ed. Each of thesé bearings in the usual man-
ner comprises an outer ring, an inner ring
and an interposed anti-frictional member as a
roller, the inner rings substantially fitting
the stub-shafts' —82— and —83— respec-
tively. : _ _ .
The plate —80— is maintained agai st the
adjacent surface of the casing —26— by coil
spring —40—, one end of which rests against
the inner ring of the bearing —35— and the
other end of which is positioned within a con-
cave cap —41— resting against the inner sur-
face of the head —28-— and preferably the’
head is formed with a recess and the cap with
a'small central protuberance adapted to seat
in the recess to maintain the spring in proper

100
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alignment. . The pressure of the fluid lubri- .

.cant contained in separator chamber —27—°

assists in holding the packing plates against

the ends of the casing —26— as hereinafter

described. ’ .
. The stub shaft ——33-— is connected to the.

-compressor shaft —22— by an interposed

union —42— which permits relative longitu-
dinal movement of the two shafts. This
union —42— as best shown in Figure 6 con-
sists of a disk —44-— having flanges —45—
and ~46— projecting from its opposite faces,

-and preferably the flanges are disposed at

right angles to each other. One of these
flanges —46— is adapted to seat in a recess in_

i
!

120

125

130



10

15

.20

25

1,780,146

the end of a stub shaft while the other flange
—45— seats in a recess in the enlarged for-
ward end —47— of the compressor shaft

—929—, The compressor shaft —22— is jour-

naled in a bushing —48— fitted tightly with-
in an extension —49— on the cylinder head
—29—, the bushing being enlarged at its for-
ward end so as to form a flange adapted to
contact with the internal surface of the for-
ward end of the extension —49— so as to pre-
vent rearward movement of the bushing. The
forward end of the bushing —48— is formed
with a concave or conical ground surface
—50— for tight engagement with a similar-
ly formed ground surface —51— on the en-
larged end —47— of the shaft —22— to
form a tight joint to prevent leakage of the
refrigerant around the driving shaft,and the
helical spring —52— surrounding the shaft
—38— has one end in contact with the inner
ring of the bearing —86— and its other end'in

contact with the disk —44— of the union -

—49— whereby the plate —31— is held
against the end of the casing —26— and the
ground cone surfaces —50— and —51—on
the compressor shaft are held: tightly to-
gether.
are free to turn and are restrained only by the

_ friction due to the pressure of the springs

30
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—A40 — and —52—*and the head pressure
transmitted through the lubricant in the sep-
arator or reservoir —27—. The spring pres-
sure behind the plates —30— and —31— also
allows the plates to yield and relieve undue
pressure that might result from the passage
of “slugs” of liquid refrigerant through the
pump. The rotor —84— is made enough
shorter than the length between the end faces

" of the casing —26— to allow for the presence

40
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of two oil films, one at each end of the rotor
and as movement of the end plates —80—and
—31— is limited by the opposite end faces of
the -casing external pressure on these plates
will not exert, any frictional pressure upon
the ends. of the rotor —84—. The rotor
—34— may include any desired number of
blades —54—, in this instance two are shown
radially movable in longitudinal grooves or
recesses in the cylinder of the rotor, and is
here illustrated normally held in running re-
lation with the interior of the casing —26—
by helical springs —55— carried ﬁoy pins
—b56-— which may, as shown, extend into re-
cesses in the inner edges of the respective

5 blades —54—. The springs- —40— and

—b52— also serve to take up any wear in the
roller bearings, and thus keep the rotor in its
original position, and this is of considerable
importance in this type of rotary pump as the
rotor should make a gas-tight contact with
the bore of casing —26— along a line at the
top of the bore. o )
Lubricant is fed to the bearings for the
rotor from separator —27— through a stand
pipe —57— which extends some distance up-

The end plates —80— and —31—

3.

wardly into the separator or reservoir —27—
so as to form a trap for the lubricant. The
lubricant flows through pipe —57— into a
longitudinal conduit —58— through casing
—26— which may contain any suitable wick-
ing to grooves —59— and —60— in the re-
spective cylinder heads, and from these
grooves flows to the bearings for the com-
pressor shaft and rotor. -

The increase in head pressure transmitted
through the lubricant adds to the pressure
between the surfaces —50— and —51— so
that to a considerable extent the pressure pre-
venting leakage between the packing surfaces
at the joint will increase automatically with
the head pressure which tends to cause the
leakage. . L

Within the extension —49— at the rear of’
the bushing —48— there is positioned a suit-
able compressible packing —61— which par-
tially seats in the under-cut portion in the
rear.of the bushing and in an under-cut por-
tion at the forward end of the gland —62—
at the rear of the packing, such gland being
held in place by compression spring —63—
and cap —64—threaded onto the extension
—49—"and adapted to maintain the spring
under the desired degreé of compression. .

The compressed refrigerating medium and
lubricant flows from the pump through out-
let —65— into the pipe —66— extending
vertically within the separator —27— an
terminating near the upper end of the sep-
arator in a closed end, such pipe being pro-
vided near its upper closed end with one or
more radial openings —67— constituting an
outlet for the compressed refrigerating me-
dium and lubricant.  The lubricant settles
in the separating chamber while the com-
pressed refrigerant escapes through the out-

Jet —68— into the condenser —4—. The’

freé flow of the compressed refrigerant and
lubricant from the pump through pipe —66—
is obstructed by a valve —70— in the form
of a thin metallic disk having one end secured
to the collar —72— within the lower end of
pipe —66— with the disk.extending diag-
onally across pipe —66— and into contacv
with the opposite wall of the collar —72— so:
as to close the inlet pipe —66— except under
pressure exerted by compressed refrigerant
or lubricant under pressure, under which cir-:
cumstances the disk —70— is of sufficient
flexibility so as to yield in accordance with

‘the pressure and permit the passage of the

refrigerating medium and lubricant. .
Asbefore stated, the refrigerating medium
after passing through condenser —4— comes
to the expansion.valve —5— which controls
its flow to tank —6—. ‘This expansion valve,

70

75

80

00

05

100

105

110

115

as illustrated in Figure 8, comprises a casing -

—T4—, in this instance of substantially cir-

_cular cross-section and oval form in vertical

cross-section. The lower. portion of the cas- -

ing —74— is formed with an outlet —75—

130
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controlled by valve —76— carried by the-
float —77—.
stem threaded into an internally threaded

As shown, the valve has a

recess in the lower end of the float. With

10

15

‘the casing —74—. Sprin,

the construction here shown, a certain amount
of liquid refrigerating medium is trapped in
the lower end of the casing —74— by reason
of the fact that the valve —76— is mov-
able in a pipe or tube —78-— concentric with
the outlet —75— and projecting some dis-
tance upwardly within the chamber within
—79— is pro-
vided interposed between the lower portion
of the casing —74— and the lower end of
float —77— and surrounding pipe —78— and

~ valve —76— for supporting or partially sup-

20
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porting float —77—.
spring is of about sufficient strength to
carry the weight of the float and assists in
the 1nitial upward movement of the float,
altho it is not strong enough to maintain
the float in a position where valve —76—
would remain open. The upper end of casing
—74— is provided with a threaded nipple
—80— to which a gage —94— and reltef
valve —82— may be connected, if desired.
And within the nipple —80— there is posi-

tioned the upper end of a guide rod —81—.

depending into the chamber within casing

~—74— and threaded into a recess —83-—

formed in the upper portion of the float
—77—. This rod —81— guides the float in
its movement. - - - c
The refrigerant flows from the expansion
valve —5— through pipe —95— to evapo-
rator —6— from which
through pipe —96— to the inlet of the com-
pressor. - ' '
. The operation of this refrigerating ap-
paratus will be well understood by those
familiar with the art, and altho I have shown
described a specific construction, together
with details of construction of the apparatus

‘and parts thereof, I do not desire to restrict

myself to the particular details of this dis-
closure, as various changes and modifica-
tions may be made within the scope of the

‘appended claims.

I claim: , L

1. An apparatus of the class described
comprising a cylindrical casing, ‘cylinder
heads at opposite ends of and secured to the

" casing, end plates of greater diameter than

55

the internal diameter of the casing and ex-
tending across the opposite réspective ends of
the casing and located within the respective
cylinder heads, bearings in said end plates, a
rotor -within said' casing' having ' a shaft
journaled in respective bearings in the end
plates, and springs for maintaining the end

. plates in contact with the casing.

05

2. An apparatus of the class described com-
prising a cylindrical casing, cylinder heads at
opposite ends of and secured to the casing,
end plates of greater diameter than the in-

!

In other words, tlie.

it is returned .
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ternal diameter of thé casing and extending
across the opposite respective ends of the
casing and located within the respective
cylinder heads, bearings in said end plates,
a rotor within said casing having shafts
journaled in respective bearings in the end
plates, springs for maintaining the end plates
in contact with the casing, a compressor shaft
for driving one of the rotor shafts, means
connectirig the compressor shaft to the rotor
shaft for simultaneous rotary movement of
the shafts Whi!f permitting relative longitu-
dinal movement, a bearing for the compressor
shaft and cone surfaces o the bearing and -
the compressor shaft held in contact by one of
said springs. S '
3.- An apparatus of the class described com-
prising a cylindrical casing, cylinder heads
at opposite ends of and secured to said casing,
an end plate at one end of the casing, an anti-
frictional bearing carried by said end plate,
a rotor within the casing provided with a

_rotor shaft journaled in said anti-friction

bearing, a compressor shaft having a tapered
surface, a bearing for the compressor shaft
having a complementary tapered surface, a

‘union connecting the compressor shaft to the

rotor shaft for simultaneous rotary movement
of said shaft while permitting relative longi-.

‘tudinal movement of the shafts, and spring

means for maintaining the end plate in sub- -
stantial contact with the adjacent end of the
casing, and for maintaining the tapered sur-
face on the compressor.shaft in contact with
the tapered surface on the bearing. =~

" 4. An apparatus of the class described com-
prising a cylindrical casing, cylinder heads

70

%

80

85

20

95

at opposite ends of and secured to said casing,

an end plate at one end of the casing, an anti-
frictional bearing carried by said end plate,
a. rotor within the casing provided with a .
rotor shaft journaled in said anti-friction
bearing, a compressor shaft having a taper--
ed surface, a bearing for the compressor shaft -
having a complementary tapered surface, a
union connecting the compressor shaft to the
rotor shaft for simultaneous rotary movement
of said shafts while permitting relative longi-
tudinal movement of the shafts, spring means
for maintaining the end plate in substan-

105

110

115

tial contact with the adjacent end of the cas- -

ing and for maintaining the tapered surface
on ‘the compressor shaft in contact with the

tapered surface on the bearing, a second end

plate at the opposite end of the casing, an
anti-friction bearing carried by said end
plate, a rotor shaft journaled in said bearing,
and spring means for maintaining said end-

120

plate in substantial contact with the casing. -

- 5."An apparatus of the class described
comprising a cylindrical casing, cylinder
heads at opposite ends of and secured to the
casing, end plates of greater diameter than
the internal diameter of the casing and ex-

125

tending across the opposite respective ends 13¢
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of the casing an/dr'lgcated within the respec-
tive ‘cylinder ‘heads, bearings in said end
plates, a, rotor within said casing having

shafts journaled in respective bearings in the

end plates, springs for maintaining the end
plates in contact with the casing, a compres-
sor shaft for driving one of the rotor shafts,
and means connecting the compressor shaft
to the rotor shaft for simultaneous rotary

movement of the shafts while permitting

relative longitudinal movement.

~ 6. An apparatus of the class described com-

prising a cylindrical casing, cylinder heads at
opposite ends of and secured to the casing,
end plates of greater diameter than the inter-
nal diameter of the casing and extending
across the opposite respective ends of the cas-
ing and located within the respective cylin-
der heads and free to move with respect to
the casing, bearings in said end plates, a rotor
within said casing having shafts journaled in
respective bearings in the end plates, and

springs for normally maintaining the end

plates in contact with the casing.

7. An apparatus of the class described
comprising a cylindrical casing, cylinder
heads at opposite ends of and secured to the
casing, an end plate at one end of the casing
free to move with respect to the casing, a
bearing carried by said end plate, a rotor
within the casing provided with a rotor shaft
journaled in said bearing, a compressor shaft
formed with a ground surface, a bearing for
the compressor shaft having a complemen-
tary ground surface for contact with the
ground surface on the shaft, and spring
means for normally maintaining said com-
plementary ground surfaces in contact and

. for maintaining the end plate in contact with

the casing. - o

8. An apparatus of the class described com-
prising a cylindrical casing, cylinder heads at
opposite ends of and secured to the casing, an
end plate at one end of the casing free to
move with respect to the casing, a bearing
carried by said end plate, a rotor within the
casing provided with a rotor shaft journaled

in said bearing, a compressor shaft formed

with a ground surface, a bearing for the com-

pressor- shaft having a complementary .

ground surface, 2 union connecting the com-
pressor shaft to the rotor shaft for simul-
taneous rotary movement of said shafts while
permitting relative longitudinal movement
of the shafts, and spring means for maintain-
ing the end plate in substantial contact with
the adjacent end of the casing and for main-
taining the complementary ground surfaces

with respect to the casing, a bearing carried
by said end plate, a rotor within the casing

provided with a rotor shaft journaled in said

=

bearing, a compressor shaft formed with an -

outwardly projecting flange having a ground
surface, a bearing for the compressor shaft
having an outwardly extending complemen-
tary ground surface for contact with the
ground surface on said flange, and spring
means for normally maintaining said com-
plementary ground surfaces in contact. and
for maintaining the end plate in contact with
the casing. _

In witness whereof I have hereunto set
my hand this 9th day of April, 1926.

WILLIAM O. HILDRETH.

on the compressor shaft and its bearing in

contact,
9, An ap}iaratus of the class described com-
prising a cylindrical casing, cylinder heads at

opposite ends of and secured to the casing,an

end plate at one end of the casing free to move .
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