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.This invention relates to a compressor pump
and more particularly to an electromagnetically
operated reciprocating pump.

"It is the object of the present invention to pro-
vide a compact, sturdy and reliable compressor
pump which is particularly adapted to be used
as a compressor in refrigerant systems,

It is a further object of the invention to pro~
vide an improved solenoid operated reciprocating
compressor pump in which the compression
chamber is effectively sealed against leakage in
consequence of the elimination of any moving
parts between the exterior and interior thereof.

It is a further object of the present invention
to provide a compressor for refrigerant gases of
all types, which is simple in construction, quiet
in operation, and which is operative for long
periods of time without need for special atten-
tion or maintenance. When servicing is required,
disassembly, replacement of parts and re- assem-
bly can be performed easily and quickly.

The invention proceeds upon the principle of
providing a compressor embodying a cylinder
containing a freely floating piston therein which
is actuated by a pair of alternately energized
solenoids to impart reciprocating movements to
the piston. While such types of compressors
have been known heretofore, none of these has
proven practical commercially in view of the
mechanical difficulties incidental to the stopping
of the travel of the piston in its opposite di-
rections and the complex valving arrangements
used in such units. The compressor in accord-
ance with the present invention obviates all the
previous difficulties by the utilization of valve
members formed of rubber-like material which
are provided with self-sealing openings function-
ing as suction and exhaust ports for the com-
pressor which are operated automatically by the
pressure conditions engendered by the move-
ments of the piston within the cylinder. At the
same time, the valve members act as buffers for
the piston in its to-and-fro movements within
the cylinder.

Other objects and purposes will appear from
the more detailed description of the invention
following hereinafter, taken in conjunction with
the accompanying drawing, wherein

Fig, 1 is a longitudinal sectional view of the
compressor pump in accordance with the present
invention, with certain parts in elevation, taken

along line I—I of Fig, 2;
Fig. 2 is a sectional view along line 2—2 of
Fig. 1; and

Pig.. 3 is a schematic diagram of one manner
of alternately energizing the solenmds of the
COMpPTressor. .

In Fig. 1 is shown a compressor embodymg a
cylinder 1 of diamagnetic material, for example,
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‘ 2 .
brass or copper, into Whlch is closely fitted a cy-*
lindrical piston 2 for ‘reciprocating movement:
therewithin, - The piston 2 is preferably formed
of soft iron, for example, of iron-nickel alloy or

© Armeo iron, having characterlstlcs of low hys-

teresis loss and low remansnce characteristics.
A pair of solenoids 11 and 14’ surround the cyl--
inder | on opposite sides of the transverse median
line thereof, which solenoids are surrounded by
an iron sleeve 12 for ‘concentrating the flux
paths of the magnetic fields produced by the coils
into the field of operation of the piston 2. The
flux paths are also aided by the iron closures
14 and 14’ which are threaded onto the ex-
ternally threaded ends 3 of the sleeve f:

The instant invention is directed to the im<
provement of the general assembly described,
above and known heretofore in order to make a
workable and practmal compressor by the util-
ization of an 1mproved valving arrangema,pt-
therefor, which remains operative over a Ilo
period of txme and’ réquires minimum mainte
nance care.

These chjectives are obtained in the compres-
sor in accordance with the present invention
the insertion of a block of rubber-like mat ,al
13 and 13’ into each end of the cylinder
are fitted irito the base of ‘the closing
and 14, reepectlvely, between the ends of such
rings and the ends of cylinder . Threaded
tubular extensions (5 and 16 project from the,
base of the closure 14 for attachment thereto of
inlet pipe 7 and exhaust pipe 8, respectively.
Similar connectlons on the opposite end of the
compressor for the inlet pipe 17" and exhaust
pipe 18’ are provided by threaded ‘extensions I5’
and 1§’, respectively. The blocks of rubber-like
material i3 and 13’ are prov1ded with cylindrical
projections which extend 1nto the tubular exten-
sions 15, .{5’, {6 and 16’. 'The projection ex-
tendlng into the pipe 15 is- flared at 26 and is
slit at 19 for the remainder of the thickness of
the rubber block so that the same acts as a
suction passage for. ‘the refrlgerant gas as the

. piston moves to theé right. The same arrange-

ment is provided at the opposite end of the com-
pressor by the flared opening 28’ and th@glit: {9’
which cooperates with the inlet conduit 17°% The
rubber projection which fits into the tubular ex-
tension 16 is slit at the extension and flares out-
wardly at 22 adjacent to the compression cham-
ber. The same .construction characterizes th
opposite end 'of the compressor by the provisio
of the slit 2’ and flared opening 22’ which i
connected to the outlet conduit 18’. Thereforé,
passages 22—21 and 22'—21’ act as. outlet pas-
sages when the piston-2 moves towards these, re-,
spectively, -while in the reverse movement they
are automatically closed.
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The rubber blocks i3 and 13’ are mounted
within the head i8—14’, respectively, by the bolts
23, 23’ imbedded in the blocks, which protrude
to the eéXterior Of tlie cylindéF heads and -are
retained it plate by nuts 24, 24, respectlvely

The blocks 13 and {3’ of rubber-hke mate-
rial, function not only to provide automatically

operating suction and outlet check Valves for

the compressor, but in additioli s&f $ buffe‘rs
for the piston 2 in its to-and-fro movements.
The blocks of rubber-like materidl §3; 13" ray b&
made of any synthetic rubber-like material and
“neoprane” compounds have bééh’ Found ideany
suited for this purpose since this material pos-
sesses the desired physi€al and chemical char-

acteristies -sueh as tensﬂe strength, resilience;

elastrc1ty and abrasion Fesistance and its prop=
erties are v1rtually unchanged by continued ex-
posure to-oils; chemlcals, heat, freezmg, sunlight;
Qzone and natural aging, “Neoprene” is'a com-
merc1al trade mark for a, synthet1c plast1c
marketed by E. I. duPont de Nemours & Co., Inc.;
wh h is identified commerc1a11y as a chloro-
butadiene polymer and mere spec1ﬁc1ally as the
polymer of 2- chlorobutadlene or chloroprene
CAny other synthetrc rubber composrtlon hav-
1ng generally the same physmal and - chemical
propertles ev1denced by “neopr ‘ene” could be
used as well in- the_compressor disclosed hérein:
Many types of synthetic rubber-like produ"ts are
1nc1ude poly—

available commercxally “which

‘le,_‘orgamc polyalky-
s, -poiyvinyl chlo-

lene polysulﬁdes, polybute
rides, éfe, For further re énce fo other su1t-
able - elastomers” which . 3 butadlene
bers, dimethylbutadiens rubbers, 1soprene rub-
bers, haloprene rubbers as exemphﬁed by po}y-
chloroprene rubber’ or “neoprene” and poly-
tgromoprene rubber as Well as other products of
D merlzatlon processes of all types of natural
and synthetic reésins, -reference. may be had to
at 'atlse on synthetlc Fubber-like products des-
ign rated as Butolastic products, in the text
“Butolastic- Polymers A Treatise on Synthétic

"‘by . Marchionna (1946).
Pig. 3 is shown one Way of electrlcally ener-
glzmg the solenoid coﬂs il and wh1ch may
be done by a rotary switching ar m
bod ing a rotary stwiteh 30 which may be 6p-
erated by a élock metor €0 alternately complete
he eircuit o the Tespective coils through the
series of alternately disposéd contacts 31 and
32 and a source of diréct cuitent ehergy '35 whlch
may be a battery One enid of the battery may
be grounded as i§ the cdse with ofie énd 6f each
of the solénoid coils.
. Any other system fof alternately energ1z1ng
the solenoi d be used in the attaihment of
thé ihstant invention.

Whilé I have deséribéd my invention &s efn-
bodled 1n a spec1ﬁc form and as operatmg 1n a

.....

shéuld be understood that I do not limit my 1n-
vention tHeréto, smce_varrous modlﬁcatlons W111
suggest themselves it
without departmg i the sp1r1t of my inven-
tioh, the scobe ‘of Which is sét fofth in the &h-
flexed _claims.
I cla1m

5 A compressor pump compr1s1
of ‘diamagnetic ‘materia
on thé opposite sides of a tran§verse midiah;

4
solenoid coils surrounding said cylinder on the
opposite sides of said transverse median and
adapted to be energized alternately, a piston of
riagiietic rhatérial reciprocdble within said cyl-
inder by thé slternate énbrgization of said sole-
noid coils, and a valve member of rubber-like

~ Thaterial at each end of said cylinder having an

mlet and an outlet opening therein which open-
& SeLf- ¢lositig and are operable solely by
ariablée pressure conditions produced by the
to=and<Iro meovéments of said piston within said
cylmder each valve member in addition acting

" 5§ 4 Fesifidnt biiffer for said piston as it strikes
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against the opposite ends of said cylinder in its
reciprocating movements.

2: In a solenoid operated reciproecating com-
pressor pump having a straighf chamber With
a floating piston reclprocable thereinn, a valVé
assembly therefore comprlslng a block of rubbef-
like materlal at each end serving as a resﬂlent
snubber for $aid piston, and each block having
two siits éxtending. therethrough, one of said
slits -being tapered on its: external end towards
the 1nter10r of the block adapted to function as
an mlet bort; and the eother slit belng tapered
on its internal end adjacent to: thé bump ¢ham=-
ber towards the ifiterior-of the bioek and adapted
to funct'on as an exnaust port.

3 A compressor pump as set, forth in ¢laim 2
wherem said blocks of rubber-hke material are
formed of a chlorobutad1ene polymer

4-A refrlgerator compressor pump comprls-
ing & cylmder of dlamagnetm material dlsposed
symmetrlcally on the opposite sides of a trans<
verse medlan, a pair of solenoid coils surround-—
ing said cylmder on the opposité sides of said-
transverse median and adapted to be energrzud
alternately, a,_piston of magnetlc material recip-
rocable w1th1n said cyhnder by the. alternate
energlzatlon of said solenoid coils, a closure for
sa1d cyhnder at -each. end theréof havmg a
threaded extension for ah inlet pipe and another
threaded extension Ior an outlet pipe, a Valve
member of rubber-like mater1a1 connected to
each closure and prov1ded with prOJectmns ex-
tending 1nto said extensions, said projections
having siits therern extendmg through said valve
mémber to sald cylinder,” whieh slits are self-
closmg and are operable solely by the Varlable
pressure condltlons produced by the to-and-fro
movements of sa1d piston within said eylinder,
each vaive member in addition acting as a
resment buffer for said- piston as it strikés
agalnst the oppOslte ends of said cyhnder )

5. A refrlgerator compressor pump as set forth
in-claim 4 Wherem each valve member is formed
of a synthetlc rubber-hke material w1th the slit
at the inlet progectlon being tapered towards the
intérior of the valve member while the- other
slit is tapered from the opposite end of the valvé
member téwards the mtenor of the valve mem-
ber.
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