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SPECIFICATION forming part of Letters Patent No. 620,936, dated March 14, 1899,
| Application filed September 29, 1898, Serial No. 682,172, (No model.)

To all whom it may conecern: * .
Be itknown that I, Louis G. KUNZER, a citi-
zen of the United States of America, and a
resident of Chicago, Cook county, Illinois,
have invented certain new and useful Im-
provementsin Valve Mechanism for Gas-Com-
pressing Machines, of which the following is
a-specification.

My invention relates to valve mechanism

for gas-compressing machines—thatisto say,

-to valve devices by which the gas, such as am-
monia or the like, is permitted to pass prop-

erly into and out of the compression-cylinder
orlike chamberof a gas-compressing machine.

Prominent objects of my invention are to
provide a simple, efficient, and inexpensive
valve mechanism; to reduce to a minimum
1ts number of parts or elements; to avoid all
possibility of any of its parts falling or drop-
ping or being drawn into the compression-
chamber and so interfering with the proper
operation of the machine or even causing its

breakage or injury; to permit the easy and |

quick withdrawal of the different parts of the
mechanism for the purpose of inspection, re-
pair, or replacement, and to render practi-

cally impossible the injury, breakage, or dis- |
‘arrangement of these parts by the handling

or-treatment of them by persons unskilled in

> the manner of properly treating machinery.

To the attainment of the foregoing and
other desirable ends, my invention contem-
plates matters hereinafter fully set forth.

In the accompanying drawings, Figure 1 is
a longitudinal sectional view of an inlet or

suction valve forming a partof avalve mech-
Fig. 2is a |

anism embodying my invention.
similar view of an outlet or exhaust valve;
and Iigs. 3 and 4 are cross-sections taken,
respectively, on lines 3 3 in Fig. 1 and 44 in
Fig. 2. |

I have shown both the suction orinlet and
the discharge or outlet valve devices com-
prising my improved valve mechanism ar-

ranged within valve-chambers BB formedin
the head @ of a cylinder A, which is assumed |

to form a part of any suitable or well-known
form of gas-compressor.

bers B I3 can be formed in any other part of
the casing which provides the compression-
chamber, if so desired. o

The gas, such as-ammonia or the like, is l

It will of course be
understood, however, that the valve-cham-

' admitted to the cylinder A in the case of the

inlet or suction valve, Figs. 1and 3, and dis-
charged therefrom in the case of the outlet
or discharge valve, Figs. 2 and 4, by way of.
suitable inlet and outlet ports 1 and 12, re-
spectively, which ports are likewise formed
in the cylinder-head a. These portsland 1°
desirably terminate, respectively, in annu-
lar chambers 2 2, which surround the valve-
chambers B B, and so permit the gas to enter
and leave the latter from all sides.

In the inlet or suction valve, Figs. 1 and 3,
the admission of the gas from the valve-cham-
ber B to the interior of the cylinder A is con-
trolled by a reciprocating valve 4, which is
arranged to lift forwardly—that is to say, in-
wardly into or toward the cylinder, so as to
afford an opening into thelatter. The form
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of valve shown is a conically-shaped disk

valve, which tapers rearwardly—that is to
say, In a direction away from the cylinder.
Of course any other style of valve could be
used, if desired.

The valve 4 seats upon an annular valve-
seatd, which is rearwardly beveled orinclined
in correspondence with the inclination of the
valve 4. |

The valve-seat 5 is desirably provided by

‘& collar 6, whose forward edge or end portion

is beveled or tapered in the manner neces-
sary to form the valve-seat. This collar 6 is
made bodily removable from the valve-cham-
ber B 1n a rearward direction—that is to say,
in a direction away from the cylinder—so as
to permit its easy and quick removal there-

from, and therefore the quick and easy com-

plete removal or withdrawal of the valve 4
bodily from the valve-chamber, without in-
convenience and without detaching the cyl-
inder-head a or otherwise dismembering the
machine, T -

The collar 6 is prevented from falling or

working into the cylinder by a forwardly-

facing. shoulder 7, formed on its outer pe-

riphery and adapted to cooperate with a cor-
responding rearwardly - facing shoulder 8,

formed on the ¢ylinder-head . .
The valve 4 isautomatically returned toits

seal 8 by a compression coil-spring 10, which
is arranged to act rearwardly against an abut-
ment, such as the ¢ylindrical head 13, on the
valve stem or spindle 11. The cylindrical
head 13 is undetachably securéed to the valve
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stem or spindle 11, in which way it is abso-
lutely prevented from becoming loose rela-
tively thereto or becoming detached there-
from, and thereby allowing the valve and
spindle to work away from the influence ot
the spring 10. As a result the valve 41is pre-
vented from working or being drawn for-
wardly and into the cylinder, and thereby in-
terfering with the correct operation of the
machine or breaking or injuring the same.
The ceylindrical head 13 can be secured un-
detachably to the rear end of the valve-spin-
dle 11 in any desired way—as, for example,
making it integral therewith, which is the
preferred way. In this way the valve4,spin-
dle 11, and head 13 can be easily and inex-
pensively made by turning them out of a

single piece of metal and by then properly

tempering the structure so made.

The valve spindle or stem 11 is made rela-
tively long, so as to afford ample accommo-
dation for the coil-spring 10 between the In-

tegrally-formed valve 4 and head 15 at 1ts
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opposite ends. It is confined within a sleeve
14, which is positioned centrally in the valve-
chamber in the rear of the collar 6 and with-
in the coil-spring 10. This sleeve 14 desir-
ably incloses substantially the entire length
of the valve-spindle 11, except so much as 1s
necessary to allow the proper reciprocation
of the valve. In this way it affords a guide
or bearing for the spindle sufficiently long to
assure the proper reciprocation and seating
of the valve, while at the same time its rear
end serves as an abutment or stop forengag-
ing the valve-stem head 13 to limit the extent
of forward movement on the part of the valve

and also to absolutely prevent the same from.

falling or being drawn into the compression-

eylinder to the great damage of the machine

should the spring 10 become broken or other-
wise inoperative. o

The forward end of the sleeve 14 18 con-
structed with a plurality of lateral projec-
tions 15 15, which serve as an abutment for
the forward end of the compression-spring
10, as shown in Fig. 1. One of these projec-
tions 15 is provided with a slot or aperture 20
to engage the end of wire forming the spring.
These projections 15 15 are extended out-
wardly to wallsof the valve-chamber and have
their outer edges rounded, as shown in Kig. 3,
so as to fit closely therein. In thisway they
serve as well to hold the body portion of the
sleeve centrally positioned in the valve-cham-
ber and also to hold the collar 6 against rear-
ward displacement.

It will be readily seen that the spindle-in-
closing sleeve 14 could have its forward end

provided with a solid flange or like device

instead and for the purpose of the projections

1515; but the latter are preferred, principally |

for the reason that they are lighter and pro-
vide passages in which the gas can pass for-
wardly to the valve. This sleeve 14 is split

longitudinally, so as to permit of its being |
placed over and taken off the valve-stem be- |

el

tween the undetachably secured valve and
head thereof. As a preferred way a longi-

tudinal portion 21 of it having a width at

least equal to the diameter of the spindle Is

made separate and removable from the main

body portion, as best shown in Fig. 3. DBy
splitting the sleeve in this way its efficiency
as a guide for the spindle is not impaired.

It will be observed thatin order to have the
head 13 on the valve-stem 11 available as an
abutment for the spring 10 the latter, and
therefore thesleeve 14,about which the spring
is coiled, must be smaller in diameter than
the head 13. Soin order to permit the spring
to be readily placed over the sleeve 14 the
head 13 is provided with a groove 17, through
which the wire forming the spring can be
threaded. -

The valve and the other aforesaid asso-

ciated parts could be held in position in the

valve - chamber by any suitable or desired

means. 1 prefer, however, to so hold them
by the means illustrated in the drawings,

which devices I consider matters of further
and specific improvement.
trated involves a sleeve or cage 9, which is
arranged in the valve-chamber B, outside of
the sleeve 14, and has its forward end posi-
tioned against the rear faces of the projections
1515 on the latter. In order to permit the
passage of gas from the port 1 into the valve-
chamber B, the cage 9 is provided with suit-
able perforations, such as the longitudinal
slots 16 16, Tig. 3. Such means also involves

an exteriorly-threaded nut 18, which Is ar-

ranged to screw into and out of the valve-
chamber B, and which when so screwed there-

into fits against the rear end of the cage 9.

It is provided with a central aperture 18°
for the insertion of a wrench. The means

Mustrated further involves an exteriorly-

threaded plug 19, which is likewise arranged
to serew into and out of the rear end of the

‘valve-chamber, and when so screwed there-

into to in turn hold the threaded nut 18 in
position and also seal or close the valve-cham-
ber against leakage of gas.

“When it is desired to remove the suction-
valve device,the plug 19 and thenut 18 are uu-
serewed from the valve-chamber. Thenthere-
mainder of the parts are withdrawn by simply
taking hold of the spindle-head 13 and with-
drawing the spindle 11,1t being seen that the
spring 10,by inc¢losing the splitsleeve 14,holds
the split portion thereof in position upon the
spindle 11, and also that the valve 4, when
drawn rearwardly by the withdrawal of the
spindle 11, forces before it the collar 6 and
the split sleeve 14, which collar 6 and the pro-
jections 15 15 of the sleeve are held firmly in
position against it by the spring 10, while at
the same time the projections 15 15 on the
sleeve 14 in their withdrawal force before
them the cage 9. |

In the outlet or discharge valve device,
Figs. 2 and 4, the valve 4*is also conical, but

it is beveled or tapered forwardly, in which
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way it can open or lift rearwardly and so al- |
low the passage of the gas outwardly from
the cylinder. 'The valve-seat 5 forthe valve
4* 1s provided by a correspondingly forwardly
tapered or inclined annular surface on a col-
lar 6*, which 1S constructed and arranged
similarly to the collar 6 of the inlet-valve de-
vice and is held in place by a slotted sleeve
or cage 9.

The valve 4*is automatically returned toits
seat by a compression coil-spring 10*, whose

forward end acts in a forwardly direction

upon the rear face of the valve. |
The spring 10* incloses the main body por-
tion of a sleeve 14, which is disposed within

the cage 9 in position similar to that of the

- inner sléeve 14 of the inlet-valve device and
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which in turn inecloses and forms a long bear-
ing or guide for the valve spindle or stem 11%.
The rear end of the spring 10* acts against
an abutment 12°, provided by an outwardly-
extending flange 15*, formed at the rear end
of the inner sleeve 14*. The outermost por-
tion of this flange 15* is formed so as to pro-
vide an abutment for holding the cage 9 in
position. |

The aforesaid parts are shown held in po-
sition in the valve-chamber by a nut 18 and
plug 19, similar to those employed in the suc-
tion or inlet valve device. When it is de-
sired to remove this outlet or discharge valve
from its chamber, the plug 19 and nub 18 are
first withdrawn, d;fter which the remaining
parts can be easily and quickly extracted.

It will be seen that the two valve devices
herein shown as comprising my valve mech-
anism involve 'in common a long sleeve which
provides a long guide orbearing for the valve-
spindle and Which has one of its ends pro-
vided with a lateral flange or the like which
extends outward to the walls of the valve-
chamber and serves to hold the sleeve cen-
trally positioned therein, a compression-

-spring having its ends acting against abut-
‘ments provided, respectively, on the valve-

stem and by the flange-like projection of the
sleeve, and an 1ndependent1y—remova,ble per-
fomted cage which fits within the valve-

chamber and against the flange-like pr0;|ee-

tion of the sleeve

In view of the foregoing it will be readily
seen that the aforesaid valve devices are sim-
ple, effective, and practical; that they involve
the minimum number of parts consistent
with efficient operation; that these parts can
be easily and inexpensively constructed and
quickly and expeditiously repaired and re-
placed, and that they can be bodily removed
from the valve-chamber without inconven-
lence or loss ot time and without dismember-
ing the machine. |

What I claim as my invention is—

1. In aninlet-valve device adapted for use
within a valve-chambeér having its inlet-port

situnated betweenits ends, the eombmatlon of |

a valve having its Spind]e provided with an

undetachably-secured head; a removable col- |

—

i

spindle;
formed at the forward end of the bearing-

larproviding a seat forthe valve; 4 sepa,ra,teiy-

removable perforated cage adapted for ar-

rangement within the leve chamber insuch
pO‘SlthIl that its perforations can provide a
passage-way from the inlet-port into its in-
terior; a longitudinally-splitsleeveinclosing
the valve-spindle and having its forward end
provided with an ou twardly—extendmﬂ flange-
like portion which fits between the collar pro-
viding the valve-seat and the perforated cage,
and is constructed with passages affording an
outlet for the gas from the latter.

2. Inan 1nlet valve device, the combmatmn
of the inlet-valve, a split bemmn' supporting
and confining the valve-spindle, a coil-spring
surrounding the bearing, and a head secured

undetachably to the spindle, said head being

larger than the coil-spring so as to act as an
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abutment for the same, and being provided

with a circumferential groove adapted to al-
low the spring to be threaded over the head.
3. Aninlet-valve device comprisingavalve

having its spindle provided with an undetach-.

ably-secured head; which is in turn provided

with a thread- hke circumferential groove;:

a removable collar providing a seat for the
valve; a separately- removable periorated
cage ha,vmn' its middle portion provided with
10ngitudinal slots; a bearing-sleeve inclosing
the valve-spindle and constructed with a re-
movable longitudinal section having as its
width substantially the diameter of the valve-
radially - extending projections

sleeve, and adapted to fit between the eollm
pr 0V1d1n0' the valve-seat and the slotted cage;

a coil-Spring surrounding the longitudinally-
split bearing-sleeve and having a diameter
less than that of the valve-spindle head so as
to permit of its acting against the latter; a
secrew-threaded nut adapted to fit against the
rear end of the slotted cage; and a screw-

threaded plug adapted to fit against the

threaded nut; substantially as described.

4. An outlet valve device comprising a
valve; a removable collar providing a seat
therefor a separately-removable perforated
cage adapted to fit against the removable col-
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lar; a bearing-sleeve arranged within the per-

forated cage and confining the valve-spindle;

a flange f01 med on the rear end of the bem-
1n0*-sleeve and adapted to fitin the rear of the
perfora,ted cage; a coil-spring surrounding
the bearing-sleeve and having its forward end

acting on the valve and its rear end against
- the ﬂanﬂ'e on thesleeve; athreaded nut ada,pt- a

ed to f t against the flange on the bearing-
sleeve; and a threaded plu adapted to fit
aga,mst the threaded nut; Substantlally as
described. -

Signed by me, at Chicago, Illinois, this 22d
da,y of September, 1898.

LOUIS G. KUN?ER

Witnesses:
W. S. GOODHUE,
A. MILLER BELFIELD.
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