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* T'o Al whom it may concern:

Be it known that I, Georee F. Knox, a

citizen of the United States, and resident of

* Milwaukee, in the county of Milwaukee and
5 State of Wisconsin, have invented new and

-useful Improvements in Compressors, of
which the following is a description, refer-

ence being had to the accompanying draw-

'ings which are a pagt of this specification.

" 'This invention relates to a fluid coni-

‘pressing apparatus and has for one of its

- objects to provide a device of this character
1Fbe," simple in construction, com-

paratively inexpensive to manufacture and

15-more efficient in use than those which have
" been heretofore proposed.

The 'compressor constituting . the present,

. invention, while primarily designed for use

in connection with small 1'efrigeratin§
for example as that disclose
in my co-pending application, Serial Num-
ber 547,071, filed March 27, 1922, entitled
“Refrigerating apparatus,” of which this ap-
plication is a division, is at the same time

.- 25 not limited solely to such use but is susce{l)
e

-

* derstood from the following description.
" The invention further relates to a com-
30 “presser of the tyf.e employin

ent in: a wide field for t

" tible of emplo;
fluids, as will be readily un-

compressing o

a piston work-

der, w latter is pro-
vided with a movable head constituting an
exhaust valve therefor, and has for a Tur-

_ing within a cylinder, whic

* ther object to-provide a compressor of this
35 type which wi

and will require a minimum amount of
- power. : ' : :

_operate more economically

. 'With the above and other bbjecté in view
which will appear as the description pro-

40 ceeds, the invention consists in the novel de-’

tails of construction and the combinations
of ‘parts, more fully- hereinafter described,
and particularly pointed out in the append-

~ -ed claims. » .
5 . Referring to the accompanying drawings

_in which' like numerals designate like parts
in all the views; o : -
Figure 1 is a central vertical sectional

view of a compressor made in accordance.
50 with the present invention, illustrating the

same as used in connection with a recelving

' original application Aled March 27, 1922, Serial No. 547,071 Divided and this application filed January
SR 7, 1024, Serial No. 684,800, ' IR

tank or chamber for a refrigerating Ef?pai‘a- :

tus, such as that disclosed in my said co-

pending application; and,’ s :
"Fig )

an%les to Fig. 1.

. 2 1s- a similar view, té.keri'. at right :

n the said drawings, the numeral 5 in-

dicates a base upon which is sujtably mount-

e¢d a support 6; which is here shown as com-.

prising a wall of a receiving tank or.cham-

80 -

ber, although this support may take-any

- suitable form when the compressor;is em-
ployed with other forms ‘of apparatus than’
the refrigerating machine. The said sup-

port 6 is preferably provided with an ex-
tension 7, provided with a bore 8 to receive

the cylinder block 9. The said block 9 is -
bored to provide a e¢ylinder 10, within-

which is slidably mounted the piston 11, as. '
TS (| I
The said block 9 is further cf)referably‘

]

will be clear from the drawings.

sheped substantially as illustrated, and may

be retained within the bore 8 by means of -

a hollow head or retaining member-12, seat-

ed upon the upper face thereof, which in
turn is maintained in position by means of
the movable cap or plate 13, secured- to the
extension 7, as by the bolts 14. -A. set screw

© 15, provided with a lock nut 16, extends -

through the member 13, and engages. the

cap member to retain the same in: position .

upon the cylinder block 9. .
" The upper portion of the

9 immediately surrounding. the cylinder

bore 10, is formed to constitute a valve seat.

3

80

éyiindéf'iblwk" :

86

17, upon which is adapted to fit a -valve disc

18. A valve cover. 18’ provided with an

annular flange 19, which flange'may be pro-

vided with a plurality of ducts or apertures
20, extending therethrough, retains the valve

18 in position, as will be readily apparent.

These said ducts or aperturnes 20 lead from
the cylinder. 10 to the chamber 21, formed .-
within the cap member 12, and afford com-

munication between the said cylinder and
chamber when' the valve 18 is'in open po-
sition, whereby ammonia gas or other fluid
may pass from one to the other. “The said

valve disc 18 is movable vertically relative.
to the cylinder block 9, by pressure and is
closed by gravity, while the valve cover 18’

96

100

is normally maintained in position by means .
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’

Jber 26, surroun
which constitutes a feed chamber,. from’

of & coiled spring 22, and’ is m'ovéd'.ilp.-'"
_ wardly by abnormal pressure,

as will pres-
ently appear. An.exhaust pipe 23, leads
from the chamber 21, as clearly shown.in

Fig. 2, to conduct the compresse fluid from _p

the said chamber to the point where it is
to be used. o T

The lower portion 25 of the cylinder )

block 9 is of reduced diameter, being some-
what smaller than the bore 8 of the exten-
sion 7, thereby
ing the said cylinder block

which the fluid may be introduced into the
cylinder 10. ~A. plurality of circumferen-
tially arranged ‘ducts 27 ‘lead from the

_ chamber 26 through ‘the ‘cylinder ‘walls ‘to

20

- 25

30

' tion 32, through which passes the piston rod .

35

40

. tion 32, and constitutes an oil reservoir-from -

45

50-

55

parent cylinder

~ power . shaft 47, suitably,

the interior of the said cylinder at points
approximately half way between the ends
thereof, and- a second series of ducts. or pas-
sages 28 extend downwardly from the cham-
ber 26 and communicate with a chamber 29,

which in turn is in communication with the

lower end of the cylinder 10. " - .=
The lower end of the'said cylinder may
be closed by a cylinder head block 30,

threaded as at 31 upon the lower reduced
. portion 25 of the cylinder black 9, and the
said .block 30 may be provided with-a re-

duced downwardly extending annular. por:

33, as will be

drawings.
The said

»;-eadi_ly apparent from the

annular extension 32 may be pro-

‘vided with suitable packing rings, 3¢ and
'35, spaced apart by means of .a - coiled
_spring 36, and retained in position ‘by means.
" of the cap

37 threaded upon the lower end
of the portion
38 is positioned between the
enlarged head of the block 30 and a retain-
ing nut 39 threaded upon the reduced por-

which oil or other lubricant may' be:sup-
plied to the piston rod through a. duct 40.
The lower end of the piston rod 33 ‘pref-

erably carries & cross head 41, which is slid- .

ably mounted in a suitable cross head.-guide

- 492, 'and the said cross head ‘also has pivotally . v
‘of travel it will uncover the ports.or pas-

secured. to it, as by the pin 43, a connecting.

‘tod 44. The lower end of the said rod-44

& crank pin 45, mounted on

is carried by 0
“carried by the main

a crank disc 46, rigidl

support 6, and also provi

" tion 49 of the support 6 may be enclosed to
 provide a crank casing or chamber 50, which

may be filled to. 4 suitable level with lubri-

_cating oil ‘through an opening 51, whereby

the crank pin and:éross head may. be lubri-

. cated in the well known manher. - -

.. Going back to the

more especially to Fig. 1, it will be noted
that the said - piston pr’efera_.bly takes

" the said piston.

roviding an annular cham- .

‘the - pressure of 't

32.. A glass or other trans-

journalled in the ..
ed with a pulley "
or other drive member 48. The lower-por-

iston 11 and referring

‘the

1,657,708

_formvof 4" hollow cylinder, the upper end
‘of which. is closed and which is provided

with a valve 55, opening upwardly and pro-
viding communication between ‘the upper
art of the cylinder 10 and the interior of

i A pipe 56 is also. provided
for supplying fluid from any suitable source
to the chamber 26. ‘

In operation the piston 11 is reciprocated .

by means of its piston rod 33 through the
motion imparted thereto by the connecting
rod 44, and the crank 45 when the power
shaft 47 is rotated by the pulley 48, which
pulley may be driven from any suitable
source. of power not shown. As the piston
11 moves. upwardly, fluid ‘contained in the
cylinder 10 1s compressed therein against the

75

80

valve 18, and when the’ pressure becomes

high enough to overcome the force of grav-
ity acting on said valve, the latter is un-

85

seated, and’ the fluid escapes through the

These said passages are of sufficient dimen-

'sions to take care of the normal fluid flow,
-but if for'any reason conditions become ab-
normal so that the pressure within the cyl-

eat enough to overcome
e spring 22, the valve
will be lifted, thereby providing

inder- 10. becomes

cover 18’

“an additional avenue of escape for the fluid

beneath its flange 19. As soon as conditions

“ducts or: passages 20 into the chamber 21.°

90

again become normal, the spring 22 will re- - -

“'seat, the cover 18’, and the operation will

proceed with' the parts in_ such positions.

The valve cover 18’ and spring 22 thus con-
- stitute a safety or relief valve, for prevent-
ing too much pressure building up in the

cylinder 10, with the consequent possible

‘overloadin
stopping, of the apparatus.

s the piston begins its

e

down stroke, the

valve 18 will reseat itself, and a partial.

vacuum will be created within the cylinder
10. This vacuum will serve to unseat the

_valve 55'in the piston head and will permit
_fluid - within, the piston 11 to pass there-

through into the cylinder 10, as will be read-
ily understood. - e
As the piston approaches its lower limit

sages 27, thereby, permitting additional fluid

" from the chamber 26 to pass into the cylin-

der 10 above the piston so that when the

latter begins its.niext upward.stroke the said’

cylinder will be completely filled with fluid
to be compressed. This cycle of operation

will be repeated continuously, as above de- '

scribed, so long as the power shaft 47 is

“rotated. - o -
While one form of the invention has been

illustrated and described, it is obvious that

those skilled (in the art may vary the details -

of construction ag well as the arrangement
of paits without departing from the spirit
of the invention. and therefore. it is not

of the motor and undesired -
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. wished to be Hmité’d to the above disclosﬁre,

S ()

except as may .be required by the accom-

-panying claims. -
.~ 'What is claimed is: -

1.- A compressor’ 'compi‘ié'uig' a cylinder
haying an. open end; a valve normally clos-
ing said open end; a cover member yield-

ingly engaging said cylinder end and guid-

ing said valve; and a piston working in said
cylinder. . S oo
“9. A compressor comprising a cylinder.

" having an open end; a gravity controlled

18

20

valve nonnal(liy» closing said open end ; a cover.
‘member yieldi

ngly engaging said cylinder
end and guiding said valve; and-a piston

working. in said- cylinder. o
© 3. A compressor comprising a cylinder.

having an open end; a gravity controlled

valve normally closing said open endj a:

spring controlled cover member yieldingly
engaging said cylinder end and guiding said
valve; and a piston working in: said cyl-
inder. - R : '

4. A compressor. comprising  a cylinder
having- an- open end; 2 -gravity . controlled
valve normally closing said open end; a

8

cover member yieldingly engaging said cylin-
der -end, provided with a flange- surround-
ing and guiding said valve; and a piston
working in said cylinder. ‘

5. A compressor - comprising a
having an open end; a gravity controlle”
valve normally closing said open end;
cover. member yieldingTy en

inder end, provided with a flange surround-

piston working in said cylinder.
" 6. In an apparatus of the class
a cylinder having an open end; a hollow

‘cyiindér 4

aging said cyi-

36

- ing and guiding said valve, said flange hav- -
‘ing ports co-acting “with said valvey and a

described, "

40

head member engaging and .covering said -

“open end ; a gravity controlled valve normal-
1y closing ‘said open end; a cover member

mounted within said head member having a
perforated flange engaging said’ cylinder

end and co-acting with said valve; a spring ..

caid head member and

interposed between _
and a piston working

said cover member;

in said cylinder. =~
In testimony whereof, I affix my signa-

ture, B -

- GEORGE F. KNOX.
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