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‘cap by which the valve-case is closed.

UNITED STATES

PATENT OFFICE.

EBENEZER HILL, OF SOUTH NORWALK, CONNECTICUT.

VALVE FOR AIR-COMPRESSORS.

SPECIFICATION forming part of Letters Patent No. 393,980, dated December 4, 1888.
Application filed July 9,1888, Serial No. 279,367, (No model.)

To all whom it may concern:

- Be it known that I, EBENEZER HILL, a citi-
zen of the United States, residing at South
Norwalk, in the county of Fairfield and State
of Connecticut, have invented a new Improve-
ment in Valves for. Air-Compressors; and I
do hereby declare the following, when taken
in connection with accompanying drawings
and the letters of reference marked thereon,
to be afull, clear, and exact desceription of the
same, and which said drawings constitute
part of this specification, and represent, in—

Figure 1, the invention as applied to a suc-
tion or inlet valve; Fig. 2, the invention as
applied to a globe-valve; Fig. 3, a modifica-
tion in the flange within the case which bears
upon the packing. ‘

This invention relates to an improvement
in valves for air-compressors, but applicable
to other purposes where the valve is liable to
“hammer.”

In valves of air-compressors and for other
purposes, where a heavy pressure comes upon
the back of the valve, the valve, after having
been opened and the power which opened
the valve released, necessarily flies to its
seat under a great force, and striking hard
thereon. produces what is commonly called
“hammer.” - The instantaneous closing of the
valve is essential fo its proper working, and
to insure such instantaneous closing a spring
is applied, the tendency of which is to yield-
ingly hold the valve upon its seat. The re-
sult of such hammeris to injure or abrade the
face of the valve or valve-seat, so that these
faces require frequent grinding or repair.
Again, this hammer produces a heavy jar
upon the valve-case, such jar tending to loosen
the serew connections of the case, such as the
The
seats of these valves are usually made remov-
able from the valve-case to facilitate such ve-
pairs. In suction-valves the hammer of the
valve necessarily tends to throw the valve-
seat out of place. -

The object of my invention is to overcome
these and other difficulties, which will be ap-
parent. ‘

In describing the invention I will first do so
with reference to an inlet-valve, as seen in
Fig. 1.

A represents the case or body of the valve,
B the inlet-passage, and C the outlet.

D represents the valve-gseat, which is made
in the form of a ring and set into the case, it
being preferably of frustum-of-cone shape, the
bearing-surface in the case for the ring being
of corresponding shape. The case above the
ring D is of larger diameter than the ring,
open at the top, so that the ring may be in-
troduced from the top downward. This ring
D stands below the inlet-opening B. Above
that opening is a disk, E, having a flange, F,
around its edge, which fits substantially close
upon the inside of the case. The disk E is
connected to the valve-seat ring by wings G,
80 that the valve-seat ring D becomes prac-
tically a part of the disk E, the disk E form-
ing a partition across the case above the pas-
sage B, the space in the case below the disk
forming the inlet-chamber to the valve.

Concentrically through the disk E is a tube,
H, made substantially a part of the disk E, so

that the said disk E, the tube H, the valve-.

ring D, and the wing connections G are best
formed as a single casting. The face of the
valve-seat is upon the under side of the ring.
I represents the valve resting against said
seat, and is constructed with a spindle, J,
which extends up through and above the tube
H, and at its upper end is provided with a
collar, K, made fast to the spindle, and be-
tween the said collar I and the disk E a
spring, I, is arranged arvound the tube, bear-
ing foreibly against the collar I, and tending
to yieldingly hold the valve upon its seat.
“The upper end of the case is internally
screw-threaded, and over the upper end of
the spindle a cap, M, is applied, screw-
threaded upon itsoutside,so as to be serewed
into the upper end of the case over the spin-
dle. The screw-threaded portion of the case
is of larger diameter than the external diam-
eter of the flange F, so as to form an annular
shoulder, N, upon the inside of the case, and
the flange F is construeted with a like shoul-
der, O, so that the lower edge, P, of the cap
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stands over the said two shoulders, as clearly -

seen in Fig. 1.
a packing-ring, R, is arranged, preferably of
soft metal, such as copper. The width of the
ring is less than the combined width of the

Upon the said two shoulders .
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two shoulders, hut o ‘as to rest overand eovey
the joint between the two shoulders without
coming into contaet with either side.

After ‘the valve has been ‘properly set iu
place the: packing-ring R is introduced; and
then the eap:serewed: in: onto ithe 'packing-
ring to foree it haridl upon: the shoulders of
the flange It and: the ease.: This eperation
Drings ‘the valvesseat ving 1 firmly into its
geat. ' This done, the packing-ring: R motonly
securely closes the joint from the valve-cham-
ber upward, but owing tothe natiwe ol the
materialioff whieli it is .composed: it forms
A notieonductor of ithe hammier: to the reap
and case; The whole resistance of the ham-
mer comes upon the packing, and that being
a non-eonduetor, as I have deseribed, the
shoek of such hammer upon the cap and case

is very matevially wedueed over what it would:
e with 'a hard metal connection between the! |

yalve-seat and eake, as in the usual construe-
fion.

The ‘shoulders N O aré hest made inelined
to eaeh other, so as to form a V-shaped recess
Dbetswveen the eageand: the disk; in which ithe
packing will rest.
sures the iproper concentric location of the
packing, and also inswres a firm contact  he-
tweenthepacking and the twoshoulders: 'The
flange I is :also best made with an annular
lip, 8, extending up: from its ishoulder O in-
side the cap, so as to ‘extend 'the recess be-
tween the disk and case to a point above the
lower edge of the eap.. This is parvticularly
desirable, d4s/in many cases a soft packingis
used, temporarily ov otherwise—sueh, say, as
wicking. © Then the groove formed by thelip
S affords a convenient vecéptacle for the in-
troduetion of the wicking, the lip serving to
retain the packing in place. While such
soft packing—such as wicking—may be used,
it is intended that it shall only be tempora-
rily used, and as asubstitufe for the soft:metal
packing, as occasion may require, during re-
pairs or otherwise.

In case of repairs requirved upon the valve-
seat it is only necessary to remove the cap,
when the valve-seat ving D, with its disk E
and tube I, and which form substantially a
eage for the valve, may be readily withdrawn
from the ease, the repairs made, and the cage
with the valve returned. This construetion
permits the serewing of the eap directly into
the case, so that the cap itself serves as the
means for packing and supporting the valve-
cage, thereby simplifying the construction to
a very great extent.

The principal objeet of making the pack-
ing-ring narrower than the width of the re-
cess in whiceh it stands is to prevent the sides
of the ring from being forced into contact with
the adjacent sides of the ¢ase and eage, which,
if permitted, would make it difficult to remove
the cage from the case.

In Fig. 2 I show the invention as applied to
a globe-valve, the same letters indicating the
same parts. In this case the valve-seat is

This V-shaped recess:in-:

i

i

[ formied as o part of the eage, there ds the same

packing, and the same divect action of the cap
upon the packing to secure the joint and hold
the valve-seal eage in its place.  These illus-
trations of the construction of the valyve-seal
cage, theshouldersbetween the cage and case,
the packing; and the eap ope ating dirveetly
thereon will be sufficient to enable those
skilled in the art to apply this invention to
other construetions of valves.

1 have represented the bearing between the
valve-seat: ving and the; case as: of conical
shape, and this I prefer; bhut the bearing may
be in the form of @ square shoulder, as indi-
cated in broken lines, Fig. 1;  Thave also rep-
resented the cap as serewed into the inside of.
the ease, and this is the preferable construce-
tion, vet the cap may he serewed onfo the out-
side of the case, as indicated in broken lines,
Fig. 1: T this caseithe same flange, I, on the
eap is retained soas to bring the cap to bear
directly upon thepacking. . . The non-conduct-
ing soft-metal ring R upon its shoulders imay
be employed in connection with an indirect
support from the cap instead of a direet eon-
necetion, as T have shown—say as seen in Fig.
3, where a ving like the flange Pis introduced

“into the ease and the eap holted to the case

with adjusting=serewsithrough the eap upon
{he ring. This modification simply illustrates
that the invention is not to be understood as
limited to the bearing of the cap:directly upon
the packing-ring, except as hereinalter speci-
fied.

From the foregoing it will: he understood
thatwhile the invention is partienlarly adapt-
ed for air-compressors it may be used entive
or in parts for other purposes.

T elaim—

1. In a valve substantially such as de-
seribed, the combination of the case A, the
eage within the case, composed of the valve-
seat ring D and the flange I, thesaid cage con-
structed with a central support and guide for
the valve as a part of the cage, the said cage
supported on a bearing in the case, the said
flange and adjacent side of the case con-
strueted with annular shoulders, respectively,
N 0, the case extended aboveits shoulder N,
and screw-threaded, with a cap, M, screw-
threaded, corresponding to the case, and con-
structed with a lange, P, extending within the
case and over the said two shoulders, N O, of
the case and cage, with a metal packing, R,
Detween the flange of the eap and the said two
shoulders, and with a valve supported within
the cage,the said cage being without substan-
tial contact with the eap except through the
said packing, substantially as described.

2. The combination of the case A, the valve-
seat ring D, and the flange T, connected to
form a valve-cage, the valve-seat constructed
to take a bearing in the case, the said flange
and case constructed, respectively, with an-
nular shoulders N O, the said shoulders be-
ing inclined to each other, so as to form a V-
shaped groove, a cap, M, screw-threaded onto
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the case and constructed with a flange, P, ex-
tending within the case over the said V-
shaped groove formed Dby the shoulders N O,
and a packing-ring, R, concentrically over the
joint between the said two shoulders and be-
tween said shoulders and the flange of the
cap, with a valve supported in said cage, sub-
stantially as described.

3. The combination of the case A, the valve-
seat ring D, and a flange, F, connected to
form a valve-cage, the said valve-seat ring
supported upon a bearing in the case, said
flange and case constructed with shoulders N
O, and the flange with a lip, 8, above its shoul-
der, the case, lip, and shoulders forming a con-
centric groove around the upper end of the
cage, and a cap adapted to be serewed onto the
case and constructed with a flange, P,within
the ease and adapted to enter said groove,
with a packing-ring, R, of soft metal, con-
centrically within said groove, but less in

~width than the width of the groove, substan-

tially as and for the purpose described.

4. The combination of a valve-case, A, a
valve-seat cage composed of the seat-ring D,
and the flange I, connected thereto and con-
structed to form a guide for the valve-spindle,
the said cage also constructed to take a

393,980
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bearing within the case, the said flange and
case constructed with the shoulders N O, re-

‘spectively, a concentric packing arranged to

take a bearing on both of said shoulders, and
a flange within the case constructed to take a
forcible bearing upon said packing above
said shoulders, but without bearing-contact
with the said cage other than through said
packing, and with a valve arranged in said
cage, substantially as and for the purpose de-
seribed. )

5. The combination of the case A, the cage
within the case composed of the valve-seat
ring D,.and the flange F, connected thereto
and constructed to form a guide for the valve-
spindle, the said cage supported on a bearing
in the case with a cap, the cap and case be-
ing constructed with corresponding screw-
threads, and a packing directly between the
cap and the said cage, and without contact
between the said cap and the said cage ex-
cept through said packing, substantially as
described.

EBENEZER HILIL.

Witnesses:
JOHN A. SLATER,
C. J. HiLL.
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