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10 aZZ_ @hom 1t may ééncem;- : |
» Be 1t known that I, HExry KuEHL, aciti-

zen of the United States, residing at Philadel- !

%bja, county of Philadelphia, and State of
ennsylvania, have invented certain mew
and useful Improvements in Compressors, of
W1 ification.

My inv'ention!refates to a compressor; and
more particularly a compressor for ammonia
or other gas employed in a system of refrig-
eration or ice-making plant. _

My 1nvention has particular reference to
the valves of the compressor proper, that is,
the suction -valve, the piston valve, and the
discharge valve.
~ In the compressors heretofore emploved in
the art, the valves have been the seat of vari-
ous troubles or disadvantages, in that they
produced a great amount of disagreeable
clicking or noise during operation, in that
relatively large quantities of ammonia oil or
Hguid base o1l wére necessary to keep the
parts suitably lubricated and in suitable
working order, and in that the efficiency of
conversion from the mechanical power sup-

!ieﬁi to the compressar was not sufficiently
_ ?It 1sthe object of my invention toovercome
these difficulties and disadvantages, and to
provide valves which shall be noiseless, and
which shall render the efficiency of conver-
ston higher than heretofore and with a result-
ing reduction in the amount of ammonia oil
or liquid base oil required. To this end, I

‘have constructed the valves, as hereinafter | spring 16 is of such material;.size and digpo-

shown and deseribed, with the resuit of noise-
less operation and higher efficiency in con-

~version and minmimizing of oil, all determined

from actual construction and continued op--

eration. L '
For an 1llustration of one of the forms my

invention may take, reference is to be had to

the accompanying drawings, in which:

Figure 11s a vertical sectional view through
the compressor’ cylinder and the wvalves.
Fie. 2.1s 8 horizantal sectional view taken on
the line a—>b of :Fig. 1. Fig. 3 is a fragmen-

- tary view similar to a portion of Fig.1,except

50

that the compressing piston is shown. at the
end of its stroke. ¥ig. 4 is a further frag-

“mentary sectional view similar to a portion

55 'view through the suction valve, taken on the

of Fig. 1 showing the position of the piston

valve during the downward stroke of the

piston. TFig. 5 is a longitudinal sectional

| valvell.

line ¢—d of Fig. 6. Fig. 6 is a plan 'vi‘ew of

the valve shown in Fig. 5.

Referring to the drawings, 1 represents

the compressor cylinder of a single acting
ammonia or other compressor. The cylin-
dei‘1s here assumed to be in vertical position.
Within the cylinder is'the piston 2, provided
with the usual packing rings 3 and provided
with the web members 4 having the sleeve 5

‘through which passes the upper end 6 of the

piston rod, to which the piston is secured by
the key 7, the collar & upon the piston rod 6
serving as an abutment for the sleeve 5-
The piston rod 6 extends out through the
lower cylinder head 9 havineg the usual stuff-
ing box 10. . ’ | -

The piston valve 11, having the conical
valve seat 12 in the piston 2, has a down-
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wardly extending eylindrical shank or sleeve

13 perforated at its bottom to encircle and
- slide upon the upper end of the piston rod 6.
Having a sliding fit within the sleeve 13 is a’

circularnut 14 secured by screw-threads upon

the extreme upper end of the piston rod 6.
The circular nut 14 is hollowed out, and sur-
rounding the piston rod 6 and confined be-
tween the hollow nut 14 and the bottom of
the sleeve 13 1s aspiral spring15.  Similarly,

above the nut 14 1s a spiral spring 16 confined

between the nut 14 and the screw-threaded
closing cap 17 engaging in the top of the
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The piston 2 hasa large ¢ylindrical .

central opening affording considerable space,

as at 18, around the valve sleeve 13. The

sition that it carries almost all of the weight
of the valve 11, thus practically balancing the

valve 11 and making it sensitive and respon-

dive to the slightest upward pressure. |

The piston rod 6 is connected to a cross-
head which, in turn, may be connected to the
crank of a reciprocating steam engine or to

90.
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any other type of prime mover, which, when

a steam engine, 13 generally disposed in a
horizontal position, while the compressor is
in a vertical position. . '

Near the bottom of the cylinder T is a
cylindrical tubular extension 19 which com-

‘municates with the interior of the cylinder

through a- perforated plate or member 20.
The member 19 has a flange 21 to which, is
bolted the flange 22 upon ths suction pipe 23,

100
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the plate 24 intervening between the flanges

21 and 22 and having tongue and groove con-
nections therewith which are machined and

110
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der a gas-tight connection.
has a central opening 25 terminating at its

“inner end In & conicdl valve seat 26 with

which is adapted to engage the valve 27.
The valve 27 has a cylindrical stem 28, which

. is"adapted to reciprocate within the cylin-
drical sleeve 29 which, rat 1ts outer end, 1s

16

serew-threaded at 30 intd™the plate 31, the

sleeve 29 having the flattened head 32 adapt-
ed to receive a wrench or other means for

screwing the sleeve 29 into the plate 31.

The plate 31 is supportet-by a plurality of

rods:33 upon the plate 24, such rods serving

also to hold the plate 31 at a definite posi-
tion with respect to the plate 24. Within
the sleeve 29 and at one end thereof 1s pro-

. vided ‘a spiral spring 34, against which the
valve stem 28 is adapted to abut when the

valve 27 is hifted away from its seat 26. Sur-
rouniding the valve stem 28 and the sleeve 29
1s .a spiral spring 35 engaging between the

- valve 27 and the inside of the plate 31, such

29

30
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. serew-threaded into the

80

spring. opposing the separation of the valve
27 from the seat 26. As shown in Fig. 1 the

valve, the- guiding sleeve, the plate 31 and
. 1ts supporting rods are all disposed within

the tubular member 19. Holes 36 communi-
cate from the outside of the nut 32 with the
imnterior of the seat 26 to afford passage for
lubricating material.

At the top of the cylinder1is provided.a
dome 37 between which and the end of the
cyhnder 1 intervenes a plate 38 having
tongue and groove connection with the dome
and the cyhnder to form a gas-tight joint.
The plate 38 extends into the cylinder.a short
distance and is beveled at 39 to correspond

~with the bevel -on the upper end of the pis-
ton 2.. Upon the ledge formed by the plate
38 engages a plate 40 which is secured to the

plate 41 fitting within the dome 37 by a plu-
rality ot bolts 42, said bolts having shoulders
s0 as-to space the plates 40 and 41 definitely
and accurately. = Owver the nut of the central
bolt passes a piece of tube 43 serew-threaded
in the top of the dome 37. -And for the pin
45 on the outside of the dome 37 1s supplied
a ‘cap.46. The pm 45 1s screwed down thus

forcing the plate 40 firmly against the ledge

formed by the plate 38 and holding the parts
firmly in position. . ,

In the topside of the plate 40 are provided
three valve seats 47, all communicating by

passages 48 with the interior of the cylinder 1°
above the piston 2. With each valve seat
engages a valve 49 having a stem 50 adapted

to reciprocate vertically within the sleeve 51
adle plate 41. Kach
sleeve 51 has a flange 52 engaging the top of

the plate 41 and closed at its upper end at

53. Between the valve stem 50 and the in-
side of the cap 53 is a spiral spring 54. And

around the sleeve 51 and the valve stem 50

85 and confined between the valve 49 and the

The plate 24 |

1

E

808,859

p’&@l{ed or oﬂlerwise suit&biy treated to ren- ! undéi*side of the p_l_&te41 is a spiral épring55.
'This plurality of valves in the dome takes the.
place of the bucket valve heretofore com-

monly used in compressors of this type.
“All of the valves and valve seats hereto-
fore described are preferably made of steel,
mild steel, or the like, or anv other suitable
material which withstands usage 1n the pres-
ence of ammonia or other gases.
Communicating with the dome 37 is the
cylindrical tubular outlet 56 to which 1s
boited the discharge pipe 57 as well under-
stood n the art. e o
The operation is as follows: Assuming the
piston 2 at the lowermost point of its stroke,
on rising upwardly, as driven by the engine
or other prime mover, 1t tends to create a
vacuunl m the evhnder space beneath the
plston, thus creating a suetion and a lower

pressure on the cvlinder side of the suction

valve 27 than on the side of the pipe 23
which cominunicates with the refrigerator or
refrigerating system in which the refrigerant
exists 1n gaseous form. 'Lhe gas in the pipe
23, thérefore, exerts a pressure agalnst t}le

valve 27 raising it from its seat 26 in opposi-
This opening of the

tion to the spring 35.
valve 27, therefore, allows the gas to rush
into the evlinder 1 behind the piston 2. As
the valve 27 lifts from its seat, it is guidéd in

the sleeve 29 and, in case its separation from

its seat 1s excessive, the stem 28 engages the
spring 34 which takes up the shock of the
opening movement of the valve and prevents
any noise or click due to the opening. Dur-

!ing the upward movement of the piston 2
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this suction action continues until the end of

the upward stroke, whereupon the spring 35
restores the valve 27 to its seat 26 thus cut-
ting off communication with the suction
pipe 23. Upon the downward stroke of the
piston 2 the gas behind the piston 2 is very
slightly compressed and is prevented from
passing out through the pipe 23 again by the
valve 27 engaging snugly with its seat 26.
This downward motion of the piston, how-
ever, causes the gas beneath the piston to
raise the valve 11 from its seat 12 in the pis-

“ton, as shown in Fig. 4, and to escape into

the upper end of the cylinder. The valve 11,
as previously stated, is practically entirely
supported by the spring 16, in effect being
practically balanced, so that the gas beneath’
the piston very readily and easily lifts the
valve 11. A too great an upward movement

of the valve 11 1s prevented by the spring 15,
“which, after a definite movement, engages
‘the upper inner side of the nut 14 As the

piston reaches the lower end of its stroke, the

1_05

110

119

120

valve 11 returns onto its seat 12. The valve 125

11 being practically balanced by the spring-
16 this return to-seat 12 is gentle and with-
out any blow eflect, thus eliminating noise

and being otherwise advantageous. Then

on the upward stroke of the piston again the 130
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gas 18 eénﬁjied ‘between the fpigton* 2 and the
plate 40-with its velves 49. -As:the piston 2

advances-upwardly. the pressurein.the upper
end of the cylinder keeps increasing until the
‘destred ‘high pressure is reached, whereupon

the valves 49 are lifted by that pressure in

opposition to the springs 55, .as shown in Fig. .

3, thus allowing the compressed: gasto escape
into:the space between the plaftes 40 and 41

and $o find exit through the .connection 56
~and the discharge pipe 57. The piston rises
{o/er very nearly to the plate 40, there being
very -small clearance by the construction
shown, so that practically all the gas in the

upper end of the cylinder is compressed at

~ each stroke and discharged. When the

stroke has been completed, :the springs 55

restore the valves 49 to' their seats, these

valves being very light are easily controlled

g0 by the springs and produce practically no

25

noise 1n eperstion. The springs 52 above
the valve stem 50 serve .as elastic limiting

means, for the upward stroke of the valves,
thus alse minimizing the shock and reducing
nolse. |

- By the émploymﬂnt of 4 valve of this con-
struction or a plurality of them, as shown,
the efliciency of conversion in compression is

~ higher and more so than in the case of the

30
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‘bucket valve such as heretofore commonly
used, and which is of considerable weight and

which vibrates several times against its seat
causing & series of clicks or loud noises. But

aside from the noise produced the efficiency

of compression was not so great as with the
construction here shown where the valves

are: light, delicately controlled ‘and quickly

responsive, the inertia effects being a mim-

" As well understood in the art, thé'c(#}m—
pressed gas; as delivered by the pipe 57, is

~ passed through a condenser where it is

43

chilled and assumes a liquid form, passing |

out of the condenser as liquid into a reser-
voir: - Krom this reservoir the liquid ammo-

- nia or other gas is allowed to expand into or

. and in such form is again introduced into the
o
-valve,

.60

through the refrigerating system of pipés ete.,
where 1t again assumes the form of a gas,

compressor cylinder 1 through the suction

- While I have here shown my invention ap-

plhied to a single acting compressor, it is, of

pourse, to -be understood that it
plied to double acting machines.
What [ claimis: s
1. 1n a compressor, the combination with
2 eylinder, of a piston movable therein, a pis-

may be ap-

“toxni rod for driving said piston, a valve mem-

ber having a seat on said piston, a guide nut

- upon said piston rod upon which said valve

meniber is movable; and resilient means on

- either side of said nut engaging said valve

65

‘menber.

i

2. In a cownpressor, the combination with

]

8

- a cylinder, of.q p’iSten movable therein, a pis-

| ton rod for driving the same, a valve mem-

| a cybnder, of a piston movable therein, a pis--

ber having a seat on said piston, a nut upon

‘said piston: rod, a hollow valve stem upon
said valve member, sald nut engaging mn said
.hollow stem and operating as a guide there-
for, and resilient means on either side of said

nut engagmg said valve member. '

3. .In a compressor, the combination with
& cylinder, of & suction tube communicating

therewith, a suction pipe secured to said
tube, a valve seat secured by and intervening
between said tube and pipe, a valve member
engaging with said seat and having a stem, a
hollow guide for said valve stem, a spring

within said hollow guide for opposing said

valve stem, and means supporting said guide
and secured to said valve seat. |

70
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4. In a compressor, the combination with

s cylinder, of a_dome thereon, and a valve

system disposed in said dome and comprising .
se];iara,ted fixed plate members, a plurality of
va

ve seats In one of said
valve cooperating with eac
a stem, and a valve stem guide for each valve

1Iila,te members; a

-secured in the other plate member, a spring

§

‘upon said piston ro

within the valve stem guide, a spring oppos-

seat and having -

85
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g the opening of each valve, and means en-

gaging sald dome and holding said valve sys-
tem 1n fixed position. '

5. In a compressor, the combination with
ton rod for driving said piston; a valve hav-
ing a seat in said piston, a hollow valve stem
upon said valve, a (%uide member . secured

_ and engaging within
sald valve stem, resilient means cc}n%med- be-
tween the bottom of said valve stem and said
guide member, and resilient means on the
other side of said guide member and confined
11 sald valve stem between said.
ber and a valve stem closure: _

6. In a compressor, the combination with

a cylinder, of a suction tube communicating
110

therewith, a pipe secured to said tube, a
valve seat held between said pipe and tube, a
valve engaging with said seat and having a
stemn, a hollow guide for receiving said valve

stem, a support for said guide, and means se--
cured 1n sald valve seat for supporting said

guide support. _

7. In a compressor, the combination with

95
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cuide mem- .

115

a cyhinder, of a suc¢tion tube communicating -

therewith, a pilpe secured to said tube, a
valve seat secured between said pipe and

‘tube, a valve member engaging said seat and
‘having a stem, a hollow guide for receiving

sald stem, a guide support, and means se-
cured 1n said valve seat for supporting said

guide support, said valve, guide ard support

inclosed in said tube. -

8. In a compressor, the combination with
8 cylinder, of a suction tube €ommunicating
therewith, and a valve in said tube and com-
prising & valve seat, a valve member engag-

120
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ing therewith and having a stem, & hollow
gulde for receiving said stem, a guide support,

2 plurality of rods secured in said valve seat

member and supporting said guide support,
resilient means within said hollow guide, and
resiiient means surrounding said guide and

“valve stem and intermediate the same and
 sald rods. . - '

- 10

15

20
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9. In a compressor, the combination with
a cylinder, of a suction tube communicating
therewith, a suction pipe, a valve seat mem-

ber secured between said suction tube and
pipe, a valve member adapted to en%a.ge with

said seat member, a stem on said valve mem-
ber, a hollow guide adapted to receive said
stem, a guide support, and means secured to
sald-valve seat member and within said sue-
tion tube for supporting said guide support.

10. In a compressor, the combination with
a cylinder, of a dome thereon, and a valve

system disposed in said dome and comprising

separated parallel plate members secured to
each other, a plurality of valve seats in one of
said plate members, a valve codperating with

each seat and having a stem, a hollow valve

stem guide for e&cﬁ valve secured in the

other plate member, resilient means within |

208,650

each guide, resillent means opposing the

opening -of each valve, and means engaging

said dome for securing said valve system in.

fixed position.

11. In a compressor, the combination with
a cylinder, of a dome secured thereon, a
member secured between said dome and cyl-

inder and forming a ledge in said dome, and s,
valve system disposedinsaid dome and fixedly
secured against said led%e, said valve system
comprising separated plate members, a plu-

30
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rality of valve seatsin one of said plate mem-:

bers, a valve cobperating with each seat and

having a stem, and a valve stem guide for

40 -

each valve secured in the other plate mem-

ber, a spring within each valve stem guide, a
Spring OPE()smg the opening of each valve, -
X

and an e .
space between said plate members.

aust port communicating with the

45

In testimony whereof I have hereunto af- -

fixed my signature in t

| he presence of the two
subscribing witnesses.
_ - HENRY KUEHL.
Witnesses: 7
C. D. Egrer,” -
ANNA E. STEINBOCK.
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