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Patented Apr. 6, 1926.

UNITED STATES

157195

PATENT OFFICE.

“WELLS WHEELER, OF SHARPSVILLE, PENNSYLVANIA,

COMBINED PRIMING AND COMPRESSION RELEASE VALVE..

Application fled August 30, 1924, Serial No. 735,003.

To all whom it may concern:

Be it known that I, Wrrns WHEELER, a
citizen of the United States, and a vesident
of Sharpsville, in the county of Mercer and

State of Pennsylvania, have invented a_new.

and useful Improvement in Combined Prim-
ing and. Compression Release Valves, of
which the following is a specification.

This invention relates to valves; and paxr-
ticularly to a combined priming and com-

pression release valve for use in connection-

with internal combustion motors. )
In automobiles, especially trucks, equipped

~ with heavy motors, great difficulty is experi-
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enced in manually cranking the engine,
whenever necessary. This 1s particularly
“true in case the driver happens to be a per-
son who is not physically strong. It is an
object of this invention to provide a com-
bined priming and compression release valve
which not only permits easy priming of the
motor to facilitate starting, but permits any
predetermined amonnt of the compressed
charge to be released during the compres-
sion strokes of the engine, thereby enabling
the operator to readily crank the same.

Tt is a special object to provide:a valve of
{the- character referred to which is simple,
compact, strong and durable, easily manipu-
lated, economical to fabricate, and vhigh]y
efficient-in operation. _ : ,
" Tt is also o special object to provide a valve
which ean be easily and quickly adjusted to
vary.the amount of the charge released in
accordance with the desives of the operator,
and in consequence vary the power required
for cranking the motor. )

Tt is o further special object to provide a
compression release valve for internal com-
bustion motors which can be connected . to
the engine cylinders by inserting the same
in the threaded openings ordinarily pro-
vided for the pet cocks commonly employed,
which ean be set to obstruct the escape of the
compressed charge merely under the welght
of the valve stem and attached parts or un-
der the additional resistance of an ad] ustable
tension means, which can be readily set to
positively prevent escape of the charge after
the motor has been started, and which will
automatically function to prevent ingress of
air to the engine cylinders during the suc-
tion strokes of the moter.

‘These and other objects of the invention

will more.fully appear when taken-in con-
junction with the following description and
the appended claims. : E

In the accompanying drawings, Fig. 1 is a

vertical sectional view through the preferred -

embodiment of the invention, .illustrating
the valve head in its raised condition and
positively forced to ifs seat'to prevent escape
from the engine ecylinder; Fig. 2 a similar
view showing the compression spring placed

under tension and the valve stem :in its

lowered position, in which it functions te
prevent ingress of air to the motor; Figs.

€
3

Fig. 5 a view partly in side elevation and
partly in vertical longitudinal section of a

still “further medified form' showing the:

valve head locked in 1ts raised condition to
prevent escape of fluid from: the motor;
Rig. 6 a view corresponding to Fig. 5 show-
ing the relative positions which the parts as-
sume when the valve head is in its lowered
position; and Fig. 7 an additional modified
form of the invention illustrated in vertical
section. _ : ’ :

In the preferred
shown in Figs. 1 and 2, the tubular valve

and 4 views corresponding to Figs. 1 and-
2, showing a modified form of the invention;
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form - of: the invention

body for convenierice. in assembling com-

prises the longitudinally aligned sections. 1
and 17, the former being exteriorly threaded
adjacent its lower extremity for insertion in
the customary openings provided for the re-
ception of the usual pet cocks to permit re-
lease of compression in the several cylinders
of the motor. The walls of each of these

“sections is also exteriorly threaded adjacent.

the contignous abutting ends thereof for co-
operation with the internally threaded bore
of a sleeve 2 forming a continuation of the
priming.cup 3 which surrounds the body of
the valve. The threaded engagement . af-
forded between the sleeve of the priming

“cup and the sections of the valve body rigid-

Iy holds the parts in proper assembled rela-
tion, while facilitating both the manufac-
ture and the assembly and disassembly of
the several parts. The vertically extending
wall of the cup is spaced from the exterior
of the valve body so as to conveniently hold
a suitable priming liquid in an obvious fash-
ion, and the section 1’ is provided with a
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plurality of spaced openings, such as indi-
cated at 4, 4/, establishing communication
between the interior of the priming cup and
the passage extending through the valve
body. '

The upper end of the bore of the section 1
is preferably slightly eénlarged as at 5 so as
to form the opposed offset portions 6 and 7
which serve as valve seats, and are custom-
arily especially finished to provide surfaces
adapted for this purpose.

A valve head 8 equipped with faces
adapted to cooperate witl' the respective
valve seats 6 and 7 is disposed within the re-
cess 5, and has attached thereto a valve stem
9 extending longitudinally of the valve body
and términating beyond the upper open end
thereof. - This open end is interiorly
threaded, and is adapted to threadedly re-
ceive 2 bodily adjustable plug 10 equipped
with the flanged portion 10, the peripheral
face of which niay be lnurled to facilitate
adjustment. The valve stem 9 extends
through a -central bore in the plug 10, and
carvies at its upper extremity a terminal
abutment, ‘which' may consist of the nuts 11
as illustrated in the drawings. )

The bore of the section 1’, immediately
above the openings 4, 4/, is provided with a
shoulder 12 upon which is adapted to rest,
when the parts are in certain velative posi-
tions, a supporting spring seat in the form
of a washer 13. The spring seat is of the
floating type bLeing loose upon the valve
stem 9, and is adapted to cooperate with a
seconid abutment 14 in the form of an en-
larged portion of the stem, the second abut-
ment being disposed intermediate the ex-
tremities of the valve stem.

A coiled compression spring 15 encireles
the valve stem and rests at its lower end di-
rectly upon the spring seat 18, and is of such
proportions that when the plug 10 is ad-
Justed to the pesition shown in Fig. 1 of the
drawings, to completely release -the spring
of tension, the inner end of the plig is raised
entirely out of contact with the upper ex-
tremity of the spring.

In use, the lower threaded extremity of
the section 1 of the valve body is serewed di-
rectly into the threaded openings customa-
rily provided for the insertion of the pet
cocks employed in the heads of the cylin-
ders of an internal combustion motor. It
is understood that one of the valves forming
this invention is serewed into the head of
each of the cylinders of the motor.

Normally, during the running of the mo-
tor, the plug 10 is adjusted so as to raise it
into abutting relation with the terminal
abutment 11 for the purpose of Lifting the
valve stem 9 and the valve head 8 to the po-
sition shown in Fig. 1 of the drawings. In
this position, the face on the valve head
which is adapted to cooperate with the valve

‘resisted either by the weight
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seat 7 is forcibly pressed and positively held to
Its seat, thus preventing any escape of fluid
upwardly through the bore of the valve body.

Should it be desirable to prime the mcetor,
the plug 10 is turned slightly so as to lower
it within the section 1/, thus permitting the
head 8 to assume a mid position between the
valve seats 6 and 7. With the valve head in
this position, any priming liquid injected
into the interior of the cup 3 will readily
find its way through the openings 4, 4/,
downwardly around the valve head 8 and
into the cylinder of the motor.

By screwing the plug further into the
section 1’, the valve head is permitted to
lower until it rests upon the valve seat 6, as
shown in Fig. 2 of the drawings, which
shows the relative positions which the parts
assume when the plug 10 initially contacts
thie compression spring 15 when screwed in-
wardly of the section 1. It is noted that
with the parts in this position, the inter-
mediate abutment 14 on the valve stem is
spaced slightly below the spring seat 13. By
screwing the plug 10 into the valve body a
greater extent, the compression spring may
be placed under various degrees of tension,
as desired.

If the valve is adjusted so that the head
8 is permitted to cooperate with the valve
seat 6, ingress of air is prevented during the
suction strokes of the ‘motor, but any out-
ward flow through the passage oi bore of
the valve body during the compression
strokes will cause the valve head and valve
stem to be hifted. .

It the setting of the parts is such that
the valve stem and its attached parts need
merely be lifted against their otwn weight,
it is evident that very little flow through
the valve passage would occur before the
valve head 8 is raised sufficiently to contact
its seat 7, whereas by setting the plug 10
S0 as to exert various degrees of tension up-
on the compression spring 15, the amount
of the compressed charge escaping past the
valve head before it is brought into contact
with its seat 7 may be varied at the will of
the operator.” It is noted that the initial up-
ward movement of the valve head from the
position shown in Fig. 2 to that at which the
intermediate abutment 14 is brought into
contact with the spring seat 13 takes place
merely under the resistance offered by the
weight of the valve stem 9 and its attached
parts, but as soon as the abutment 14 con-
tacts the spring seat 18 any further contin-
ved upward movement of the valve head is
of the compres-
sion spring 15 or by the tension to which
it is adjusted by the plug 10.

It is thus seen that the valve described
readily lends itself to a wide range of ad-
justment, and that tlie same can be con-
veniently and quickly set by the operator to
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permit. the necessary amount of escape of
compressed charge from. the engine cylin-
ders to enable him to readily crank the
motor. After the valves have been installed

"on the motor, the driver of the vehicle by

several trial tests may determine the par-
ticular adjustment of the plug 10 which best
meets his requirements, and can subsequently
quickly adjust the plug to this position when-
gver cranking becomes necessary. '

'In the event that priming only 1is desired,
it is obvious that the valve head 8 will be
moved merely slightly below the setting
shown in Fig. 1, and after the priming fluid
has been permitted to flow into the engine
cylinders, will be again set to the position
shown therein. T : ,

In the modified form of the invention:
shown in Figs. 3 and 4, the tubular valve
body -comprises the sections 20 and 21, the
former being threadedly engaged within the
lower end of section 21.  The wall of the
section 21 is provided with a plurality of
openings such ag shown at 22, 99/, establish-
ing communication between the atmosphere
and the interior of the valve body, and the
priming cup may be dispensed with if de-
gired. The interior of the bore of the sec-
tion 21 is equipped with the valve seats 23

and 24 which are adapted to cooperate with

complementary faces formed upon.a two-
part-valve head attached to the lower end of
the valve stem 25. One part 26 of the valve
head is vigidly attached to the.stem while
the remaining part:26” of the valve head is
slidably mounted upon the stem, being posi-
tioned between the part 26 and pin 27 ex-
tending transversely, through the valve stem,

As in the preferred form of the invention,
a bodily adjustable plug 28 threadedly en-
gages the interiorly threaded upper end of
the section 21, and is adapted to cooperate
with a terminal abutment 29 fixed to the
projecting portion of the valve-stem. - '

in
equipped with a centrally disposed enlarged
bore 80 in the bottoin of which is seated a
sleeve 31 projecting downwardly through the
plug and adapted to contact the transverse
pin 27. The upper end of the bore 30 is
closed by means of a plate 32 conveniently
held in position in any desired manner as by
the serews 88—3837. Interposed between the
gleeve 81 and the plate 32 is a compression
spring 34, the valve stem being threaded
through the sleeve 381, the compression
spring and a central opening in the plate 32,
all in the fashion as clearly shown in the
drawings. :

By turning the plug 28 so as to withdraw
it from the section 21, the plate 82 is brought
into contact with the terminal abutment 29

and raises the valve head so as to bring

the part 26 thereof into seating relation with
the valve seat 23, and when the parts are in

this  modification, the plug 28 is

3

this position, as shown in Fig. 3, escape of -

fluid from the engine cylinders is prevented.

By lowering the plug 28 slightly from the -
position in Fig. 3, both the parts 26 and 26"

of the valve head will be moved out oZ con-
tact with their cooperating valve seats, so
that any priming liquid injected through
the openings 22 or 22’ will readily find its
way to the engine cylinder. ,

After the plug 28 is lowered sufficiently
to. permit the valve part 26" to contact its
seat 24, ingress of air into the engine cylin-
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der will not only be prevented, but any out-

ward flow. from the cylinder during the
compression strokes will cause the valve part
96’ to be lifted into contact with the pin 27,
which upon its continued upward movement
against the tension of compression spring 94
will bring the valve part 26 into contact with
the valve seat 23 to prevent further escape.
By suitably- adjusting the pesition of the
plug 28 within the valve body, the effective
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resistance offered by the spring 34 to the

closing movement of the valve during its
upward travel, may be varied at. will so as
to permit a greafer or less. amount of the
compressed charge to escape, in an analo-
gous fashion to that previously described in
connection with the preferred form of the
invention. ’ :

In Figs. 5
lustrated. In this embodiment, the sections
of the valve body are indicated respectively
at 40 and 41, the section 40 being equipped
with a radially extending flange 407 at its

upper extremity hich cooperates with an

inteviorly threaded union 42 for binding the
two sections of the valve body into as-
sembled relation. “The wall of the sectlon 41

' and 6, a still further modified -
embodiment of the invention has been il-
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is equipped with suitable openings 42 and -

487, similar to these of the previously -de-
seribed forms. TR
The upper extremity of section 40 is pret-
erably finished to form a valve seat 44 and
an inwardly projecting portion upon the in-
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torior of the section 41 is likewise formed

as a valve seat 45. - A valve head 46 attached
to a ‘stem 47 is adapted to cooperate with
the seats 44 and 45, and as in the previous
forms the stem 47 carries at its upper end a
terminal abutment 48.- :

The stem 47 is also equipped with a trans-
versely extending pin 49, corresponding to
the pin 27, and the upper end of the section
41 is fitted with a bodily movable plug 50
corresponding generally to the plug 28 of
Figs. 3 and 4, with the exception that it-is
not threadedly engaged with the section 41
of the valve body but is merely telescopically
received and slidably fits therein. The lower

a sleeve 51, its upper end closed by a plate
52, and has a coiled. compression spring 53
interposed between the sleeve and plate, all
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*ond of the bore of plug 50 is equipped with
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.minal abutment 48.

as in the embodiment illustrated in Figs. 8
and 4. _ -
Interposed between the plate 52 and the
terminal abuthient 48 is a short coiled com-
pression spring 54 which rests directly upon
the plate 52 at one etid, and is adapted to
contact at its other end a washer 55 slidably
fitted upon the valve stem adjacent the ter-

In Figs. 5 and 6, two of the sertes of
valves on the motor liave been “illustrated,
these being associated with adjacent engine
cylinders, it being understood that each of

- the cylinders is equipped with one of {he
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valves, as in the forms previously described.

Pivotally attached at one end s at 56
to ‘the section 41 is a link 57 having its
opposite end pivotally attached as at 58 to
a-bodily movable bar 59. A second link 60
is likewise pivotally attached to the bar 59
at one end as at 61, and at its opposite end
as at 62 to the upper end of the plug 50.
Another bar, corresponding to the bar 59, is

. indicated at 68, which is likewise similarly
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operatively connected to the section 41 and
the plug 50, but at the opposite side of the
valve body from the parts designated by the
referénce numerals 56—62.

The operation of the -embodiment illus-
trated in Figs. 5 and 6 will be obvious from
the previous description of the remaining
two forms of the invention. Whenever the
valve Liead 46 is seated against the seat 45,

- escape of fluid from the motor is prevented,
while' when the valve head 46 is permitted

to assume its lowered position in contact
with the seat 44, it will function to permit
the escape of a predetermined quantity of
the compressed charge outwardly througly
thie valve body and the openings 43, 437, in
accordance Wwith the- setting of the plug 50
and the'tension of the compression spring 53.

The position of the plug 50 of the several
valves of the respective cylinders of the mo-
tor are adapted to be moved in wnison by
bodily moving the bars 59 and 63, in 4n ob-
vious fashion. When the bars are moved
so as to bring the links 57 and 60 to a posi-
tion in alignment with the axis of the valve
body, the Tiead 46 will be forcibly pressed
against its seat 45. The relative positions
which the parts assume with this setting are
shown in Fig. 5 of the drawings. Fig. 6
illustrates the same parts with the links 57
and 60 moved to an angular position, and
with the plugs 50 and the valve head 46
to their lowered positions.

It is moted that with the forms of the in-
vention shown in both Figs. 3 and 4, and in
Figs. 5 and 6, that by properly proportion-

- ing the dimensions of the several parts, es-,

65

cape of fluid from the interior of the cylin-
der may not only be positively prevented by

- means of the parts'and the adjustments here-

tofore described, but alternatively by moving

1,579,985

the valve stem downwardly. In the Form
shown in Figs. 3 and 4, by adjusting the
phig 28 downwardly a sufficient extent to
catise the transverse pin 27 to abut the valve
part 26, this valve part may be foreibly and
positively pressed to its seat 24 twhich twill
preclirde the escape of fluid outwardly from

tire engine cylinders in a siniilar manner to

“ the forcible pressing of the valye part 26

to its seat 23 by lifting the valve stem by
confact - with the terminal abutment 29,
Likewise, contact of the sleeve 51 with the
transverse pin 49 can be utilizéd to foreibly
press the head 46 upen the seat 44 for a
similar purpose. :

In the modification jllustrated in Fig. 7,
the valve body comprises the sections 70 and
71, the section 70 being threadedly engaged
with the lower end of section 71. The upper
end of section 70 is provided with a valve
seat 72 while the passageway through the
section 71 is equipped with the valve seat 73
spaced therefront.  The valve head 74 is pro-
vided with faces at the opposite sides there-
of adapted to cooperate With the respective
valve ‘seats when the same is in its lowered
and raised positions. . The head 74 is carried
by-a rod 75 projecting upwardly beyond the
valve body, and extends through a recessed
adjusting nut 76, equipped with the laterally
projecting handle 77/ the adjusting nut 76
E%‘in‘g threadedly engaged within the section
(1.

The valve stem 75 is equipped with an
intermediate abutment 77, and a terminal
abtitment 78 in the form of a nut at the up-
per extremity thereof. A coiled compres-
sion spring 79 is seated within the recess
of the adjusting nut 76, being confined be-
tween the interimediate abutment 77 and the
bottom of the recess.

In order to provide for escape of the fAuid
passing upwardly past the valve head to the
atmosphere, the section 71 is provided with
éscape openings -such as indicated at 80.

By turning the adjusting nut 76 so as fo
withdraw it from the section 71, it can be
bigught into abutting rélation with the
terminal abutment 78 to bring the valve
head into locked velation with ‘the valve
seat 73, asillustrated in the drawings. With
the valve in this position cscape of fluid
from the engine cylinders is positively pre-
claded. However, when adjusting the nut
76 s0 as to project a greater distance within
the section 71, the valve head 7Ti may be
lowered so as to peimit it to cooperate with
the valve seat 72, i a mamer similar to
that described in connection with the re-
maining embodiments of the invention. It
is'also dbvious that by properly proportion-
ing the length of the compression spring
employed, the valve may be miade to func-
tion so as to be urged towards the seat 79
merely -tnder the influence of ‘gravity due
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to the weight of the parts directly associated
with the valve head and stem, or the spring
may be placed under varlous degrees of

_tension to resiliently force the valve head

upon the seat 72, as desived, similar to the
adjustments set forth in connection with the
previously described embodiments.

I c¢laim: _

" 1. A combined priming and compression
release valve for internal combustion motors
comprising a tubular body, a valve seat
interposed in the hore of said body, a plug
closing one end of said body; a stem passing
through the said plug, a valve head at one
extremity of said stem cooperating with
said valve seat, an abutment at the opposite
extremity of the stem adapted to be con-
tacted by the plug and moved in one direc-
tion, a spring seat intermediate the ex-
tremities of the stem, and a- compression
spring interposed between - the said spring
seat and plug, said plug being bodily adjust-
able towards and away from the said valve
seat, a cup surrounding the said body, sald
body being provided with an opening
through its wall establishing communica-
tion between the interior of the cup and the
interior of the bore of the body at a point
between the valve seat and plug.

9. A combined priming and compression
release valve for internal combustion motors
comprising a tubular -body, a valve seat
interposed in the bore of said body, a plug
closing one end of said body, a stem pass-
ing through the said plug, a valve seat at
one extremity of said stem cooperating with
said valve seat, an abutment at the opposite
extremity of the stem adapted to be con-

tacted by the plug and moved in -one direc-.

tion, a spring cooperating with the said
stem and adapted when under compression
to urge the valve head away from its seat,
said spring being so proportioned and dis-
posed that the said plug when moved in one
direction will contact the spring to place
it under tension, but when moved in the
opposite direction will first move entirely
out of contact with the spring to release the
tension thereof and then contact the said
abutment to forcibly bind the valve head
to its seat. :

3. A combined priming and compression
release valve for internal combustion motors
comprising a tubular body, a valve seal

inferposed in the bore of said body, a plug
closing one end of said body, a stem passing
through the said plug, a valve seat at one
extremity of said stem. cooperating with
said valve seat, an abutment at the opposite
extremity of the stem, adapted to bé con-
tacted by the plug and moved in one direc-
tion, a spring cooperating with the said
stem and adapted when under compression
to urge the valve head away from 1ts seat,
said spring being so proportioned and dis-
posed that the said plug when moved in
one direction will contact the spring to place
it under tension, but when moved in the
opposite direction will first entirely release
the tension thereof and then contact the said
abutment for forcibly binding the valve
head to its seat, a cup surrounding the said
body, said body being provided with open-
ings through its wall establishing communi-
cation between the interior of the cup and
the bore of the body at a point between the
valve seat and plug. ,
4. A combined priming and compression
release valve for internal combustion motors
comprising a tubular body, a pair of spaced
valve seafs interposed in the bore of the
body, a valve head having faces adapted to
cooperate with the respective valve seats, an
adjustable plug in one end of the body, a
supporting shoulder in the body between
said valve seat and plug, a floating spring
seat adapted to rest upon said shoulder, a
valve stem attached to the said head and
extending through the spring seat and plug,
a terminal abutment on the stem beyond the
plug, a second abutment on the stem inter-
mediate the head and said terminal abut-
ment adapted to cooperate with the spring
seat, a compression spring interposed be-
tween the spring seat and plug, the said
second named abutment lying out of contact
with the spring seat when one of said valve
faces is in abutting relation with its seat,
said plug when moved in one direction and
brought into contact with said compression
spring to increase its temsion; and when
moved in the opposite. direction adapted to
entively release the tension of the spring
and positively force the remaining valve
face to its seat. :
Tn testimony whercof, I sign my name.

WELLS WHEELER.
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