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- FRANEK D. SHEPHERD OF A
POPPET vALvE FOR INTE NAE.:—-COI&*IEUETFCOH

ﬁpplmatw:ﬂ ﬁled May 10, 1815,

i o a?l whom it may concern. -
i3e 1t known that I, Frawx D. SH IPHERD,

a citizen of the Unlted States, residing a,t_

Aurora, in the county of Kane and omte Of
[ilinois, have invented certain mnew and
usetul Impmvements in Poppet Valves for
Internal-Combustion Kngines, of which the
tollowing is a specification, reference being
had therein to the acm*mmnymg drawings.
My invention relates to valves for inter nal
ccmbustion engines, and my object, gener-
ﬂlv stated, 1s 1o make 1m*3mvgmﬂnts npon
nlves cf ihe sype for which T ] have eata,mcd
}ﬂtentf“, naving regard to both ma i E,-Ct‘dl"—
ing and operating considerations, and whiel
are the vesult of continned s study and INVes-
tigation or the subject, and will utmze the
J_L_mmmm 1 nrinciples of the valves of said
stents; and my nrec:em invention, there-
mm congists in the features of construction
substantinlly as helﬁiﬂdftm_
cintmedd.
n the annexed d rawings which 11]1 strate
ceveral forms of my invention—
Hig. 1 is a vertieal section illustrating one
form of my. mvention, and d(l&pt{‘d to a de-
tachable ueu{i CNYING;
Yig. 215 hottom view of the spring con-
tainer clamping ring, shown in ¥ig. l; .
f1g, 2% 15 a de iail view of the. Lughmﬂ
141-:) 3 1s a vertical section showing an-
other form of my invention, .:11%0 .:1p])119d to
a detachable head engine. -
g, 4 is a bottom view of the spring  ¢on-

tamel shown 1n i 10, 3.

Fig. 5 is a vertical section of yet another

form of my 1nvention, and applied to an in-
tegral head engine.

T*m 6 is a like view, with parts 1n eleva-

tiomn, “of another embodiment of my inven-
tion, also applied to an integral head engine.

Refelnnﬂ T}ﬁltl(}lllal"l to Hig, 1, the en-
oine shown 1s of a Wpe in which the cyl-
inder 10 hasg a removable head 11,

tnat leads from the side of the cylinder to
the top, or combustion chamber, thereof the

valve being lifted from its f-"-'e%t 14 by a camn

and returned and vieldinelv held to its seat

by a coil spring 15, in a shell or eontqin_er“

18, secured to the top of the engine. the

spring bearing at its upper end on the con-

tainey top a and at its lower end. upon a disk

‘tion thereof, and a

speciiled and

ﬂla.t.[ i‘.’ll
valve 12 that controls a passage or port 13

Ly J,, -.1 @)@?ﬁﬁ
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Serial No. 298,188
or he ftd 17 'mm Whmh a stemn 18 extends to
the valve, passing wi e ciose, sliding fit
Lhiolmn'u gutde- hole in the enﬁme head
anc which quﬂ hole i1s In a busmno 19
The stem LS 18 integral with the Valve 19

and the head 17 ‘separate therefrom and ve-
mov lbh?' seated on the reduced upper end
ot the stem being confined between the
snoulder formed on the stem by the recue-
v removanle pin 20 passing
through a hole m the top of the stem pro-
truding above the head 17. The pin 20
brevents the v alve hﬂlmo out when the
head is removed from the cylmdej the
stem 18 # 17 so that

?'-I"‘t

tree to turn in *Lhe head 3

the valve v*uf be free to revolve and thus

avoid contact with its seat alwavs at the
same point, and so prevent loce dized weay.
The shell or container 16 is in the form
of an mverted cup with its closed end upper-
mest and 1s open end downward and ut-
tached In a gas-tight manner o the engine
h{“l(t and thos a chamber is provided tha,t
is closed to the atmoss phere.  Said container
is made of sheet metal by sta ANMPING O Press-
ing, and it, ‘fiwwj OTe, can be Most inexpen-
%r*ei** Iyl Me it is light in weight beeause its
walls are thin, Lmtl for some Uses, as 1n air-
plane motors, diminished weight is of 019*113
unpmmme and a further Jmnutﬂmt HIS
vantage Imm thin walls is qumkne;ﬁ of hent

radiation. 18 no hole need be provided in
the top of he container for the msertion of

the spring and disk, requiring to be clesed

by a plug or cap, saving in cost is effe ected,

and alge (11 11111111:1*’)*1 ot p1‘018¢t10n above

the cylinder head 18 secured. At its lower
end the container is centered and supported
py fitting over a projection on the head.,
which may conveniently be a flange 21 on
the uppm end of the buc:hmfr 19, that also
serves to fix the position of the latter. As
shown 1n f1g. 1, the container is secrred to
the head by a ring 22 which overlies an. out-
turned flange 23 on the mmamel, and bolts
24 which pasc" through heles in the ring and

‘nto tapped holes in the cviinder head. the

ring being recessed in its nnderside to ro.
ceive the ﬂdﬁﬁﬁ SO that a snmle owi{et 25

may be placed ’JE‘*‘W?TH the ring and flange
and the cylinder head to makﬂ Al rw—tlfr}t
joint. The fastening holts 24 meimahﬁ*
pass outside the container ﬁmoe to avoid
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~ the necessity of perforating the

~ Fig. 1, the bushing wall 1s perforated with

10

15

o

» flange.  The
bushing 19, is a combination of metal and
some frictionless material, such as graphite,
in order to reduce friction from the shd-

ing stem 18 to a minimum and thus make

the valve exceedingly quick in its seating
movement by the spring. As shown In

numerous radial holes and the antifriction

material 26 is forced into the holes. Since

the holes extend crosswise of the diree-

tion of sliding motion of the stem 13,

any tendency oi the latter to displace

the lubricant is ‘resisted. And . to op-

pose any upward movement of the bushing
from undue gas pressure, I provide a

 shouldered engagement between the bushing

taper or inclined formation avoiding any

25.
30
3:5

"
45

50

flange and the interior of the container,

- which preferably, is obtained by slightly
20

tapering the periphery of said flange, and
providing a correspondingly inclined sur-
face 27 on the interior of the container, this

objectionable, abrupt bending of the sheet
metal. I
~ A sufficient clearance is left between the

spring-engaging disk or head 17, shown 1n

Fig. 1, and the adjacent surfaces to allow

- the passage of air on the movement of the
‘disk, so as to prevent cushioning or re-

tardation thereof, and just above the upper
limit of movement of the disk, the container
is contracted in diameter in ovder to form
a side support for the coil spring and there-
by prevent buckling thereof, the change
diameter being preferably effected by the
taper, or crimp 28. - R
By locating the bolt holes in the con-
tainer clamping ring 22, as shown 1n Kig. 2,

adjacent containers may be placed very close
together. o 3

In the form of my invention shown in

Fig. 8, the spring container 29 is of inverted

cup-shape and has at its bottom, an out-
turned flange or ears 30 with holes for bolts
31 that secure it to the engine head, a gas-

tight joint being secured by a gasket 32 or

a oround joint, and said container may he
either of one piece of sheet metal made by
die shaping or pressing, or be macde by drop
forging, or casting, but if drop-forged or
cast, its walls will be thin so as to secure the
advantages I have heretofore noted. 'The
cast or drop forged form may be preferable

5 to sheet metal as in marine engines, where

or bushing 40, has holes 46 in its top

1,440,987

‘be a Scret#r .thi‘ead)_,-_ﬁllefdf'ﬁvith graphite or

the like, which interlocks or keys with said
corrugations sc as to prevent displacement
by the sliding movement of the stem. 1o
prevent retardation of the disk 33 from air
pressure, the disk is provided with several
holes 86, for the passage of air. =

In the form of my invention shown in

Fig. 5, the spring container 37 is made of

one plece, in sheet metal, stamped, or
pressed, and attached to the engine head 38

(which is-integral with the cylinder) by m--
ternal screw thread at its lower end which
engaged thread on the flange 39 of a plug
or bushing 40 screwed into a threaded
opening in the head 38, and which is of a

diameter for the ready passage of the valve

41, in assembling or taking apart. The disk

49 and its stem 43 are integral, the stem
being separate from the valve, as in Ifig. 3,

but the disk has no air holes, as in Fig.

3, to prevent obstruction to the free move-

space 1s provided between the side of the

‘disk and the interior of the container, and
since the latter is cylindrical, the lateral sup-
vport of the coil spring 45 by the container
1g -provided for making the spring coils

above the coil that engages the head, of
oveater diameter than that coil. The plug

engagement by a spanner wrench for scretw-
ing or unscrewing the plug. To make a gas-

“tight joint with the engine head, a gasket 47

is placed between the same and the end of

the container, and the bottom of the phug

flange. For turning the container to screw

and unscrew the same, it is provided with

flat surfaces 48 at 1ts top. - |
In Fig. 6 a construction 1s shown having a

80

85

‘ment by air pressure, but instead ample air

90

95

for

100

165

sheet metal container 49 and a plug or bush-

ing 50, similar to Fig. 5 but adapted for en-

oines with the plug holes in the head so

close as not to permit the use of the con-
tainer and plug connection shown 1n Fig. 5.

110

The container 49, instead of screwing on

thread on the plug flange 51, is screwed on

a threaded, reduced portion 52 on top of the

plug, and to secure the desired gas-tight
condition, a gasket 53 is placed between the
hottom of the container and the flange 51
and a gasket 54 1s placed between the flange

115

51 and the engine head. The plug 1s pro-

vided with a polygonal boss 55 for the ap-
plication of a wrench, for turning the plug:

120

‘the engine is subjected to such usage as to re-
quire greater strength of walls than sheet
metal would afford. In Fig. 3 the spring
engaging disk 33 is integral with the stem -

or, in such cases as the conditions permit, the
sides of the flange 51 may be notched or flat-
tened to receive a wrench.

Comparing the construction. shown 1n

60

34, and the latter is separate from the valve

35, and said stem passes through a bushing

36 of combined metal and anti-friction ma-
terial, said bushing consisting of a simple
sleeve with internal indentations or trans-
versely extending corrugations (which may

either Fig. 1 or Fig. 3 with that of ¥ig. 3.
it will be seen that the cooling water 1n tne
engine head comes very close to the stem

passing through the guide hole 1n the head.

and cools the stem and also the parts form-

ing the container bottom.

130
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The containers; as shown in' Fig: 6, may

be provided with corrugations 56 to increase
the radiating surface; for: cooling, and to

stiffen the container, and these corrugations.
may extend. circumferentially, as shown in

H1g. 65 or longitudinally, or spirally.

FPreferably, as shown: in: the drawings, the

spring engaging sides of the heads or disgks

are grooved: or recessed: to. afford seats: for

the bottom coils of the springs.

‘T'he container walls ecan be quite thin since
1t 1s merely- a question of enough tensile
strength: to withstand the spring pressure,

- as the spring itself by the effect on the con-:
1o

tainer side walls of its push: against the end

‘wall, enables the side walls: to: resist. lateral
or sidewise bending; the spring itself thus:
being an element of strength. I have found
‘that when made of cast metal, the thickness
ot the container side walls;, in a container
two inches 1n diameter; need: not be more
than substantially a quarter inch, and when
i use the term “thin” in my claims, I mean
a. thickness not. greater than: substantially a
quarter inch-in a two inch. container; or in
that portion. of thickness to: diameter.

1 consider it within the purview of my in-

vention to employ in. a.given valve mecha-

nism all or-any number of the features. I

show and describe.. . -

- What I claim is:— . -
1. "The combination of a gas engine pop-

pet: valve, the valve being in' the combustion

-chamber, and its seat, and valve seating

means comprising a spring, a metal shell en-

closing the spring of cup. form with thin: in-

tegral side and end walls; the end wall re-
ceiving an . outward thrust from the Spring;

the open end being closed by an external
surface of the engine, and’ means: acted’ on

vy the spring reaching from: the interior of

salcl shell to the valve through the combus-

tion chamber. | - |
2. The combination of a gas engine pop-

pet valve, the valve being in the combustion
chamber, and its seat, and valve seating

means comprising a spring, a metal shell en-
closing the spring of cup form with thin in-

tegral side and end walls, the end wall re-

ceiving an outward thrust from the spring,
the open end being closed by an external sur-
tace of the engine, an outwardly turned

flange being provided at such opening and a

clamping ring overlying said flange, and

means acted on by the spring reaching from

the mterior of said shell to the valve, through
the combustion chamber. | o
3. The combination in an internal combus-
tion engine, of a valve seat and a movable
valve coacting therewith, a container of

thin material having an open end, a bushing
i the engime having an external flange

which fits within the open end of the con-
tainer, a clamping ring surrounding said

~open end and gripping the margin of the

.ﬂi"-}fll
¢ Tra..

container against the said flange, valve oper-

ating means within the container, and a
stem: for said valve acted on by the operat-
g means anc extending through the

“bushing.

4. in an internal combustion engine, a cyl-
inder having a valve seat therein, & valve
cooperating with said valve seat, » cylinder
head having a guide for a stem positicned

- centrally over said valve seat, a spring act-
Ing on sald stemn to hold the valve in its

closed: position, a container for said spring
positionec. centraily over said guide and
valve seat, said guide having an anti-frie-

‘tion shank portion fitted into the cylinder
‘head and a head portion extending into said

container for locating said container cen-
trally over the valve seat and the guide.

- 0. The combination in an internal com- -
bustion engine, of a valve seat and a mov-
‘able. valve coacting with the seat, a gas-

tight container on the engine, a bearing ele-

ment in the container, resilient means in the

container operating against the bearing ele-

ment, and: a stem. for transmitting motion

from the bearing element to the valve DASS-
ing with a gas tight sliding fit through an
opening leading from the container to the
combustion chamber, _
the portion adjacent the bearing element

spaced a sufficient distance from the bear-

ing element to permit free air passagethere-
between and confining the outer portion of
the resilient means sufliciently to prevent

‘material lateral displacement.

6. The combination m an .internal com-

“bustion engine, of o valve seat and 2 mov-

able valve coacting with the

. 4 ey
geat, a oas-

L—

tight container on the engine having its in-
‘ner portion cf greater

; ciameter than its
outer portion, a stem foi the valve having a
head located in the inner portion of the con-
tainer, and passing with a gas tight sliding

it through an opening leading from the con-

talner to the combustion chamber, and a
spring guided by the outer smaller portion
of the container and bearing against the

_he&d.

7. The combination with an internal com-
bustion engine having a removable head and
a valve seat, of a valve having a stem slid-

able in the engine head, means for SeCUTING

the stem in the head to permit removal of
the head from the engine with the valve
mounted thereon, a container removably
therewith, leaving the valve mounted on the
head, said valve seating means normally
tencding to move the valve in a direction to
separate it from the head. '
- 8 The combination with an internal com-
bustion engine having a removable head and

a valve seat, of a valve having a stem slid-
able 1n the engine head, a bearing disk fas-
‘tened to the stem and constituting means for

securing the stem in the head to permit re-

<aid container having

70
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moval of the head from the en@me Wlth the

~ valve mounted thereon, a conmmer Temoyv-

NG

. the valve m a dirvection to sqaamte it from
- . 1ts'closed posmlon on the valve seab, a thin

metal container for said spring inverted cen-
trally over said cuide ‘and valve seat, said
guide having a portlon Tor locatmw and
'holdmg _Smd contamer in 1‘Ls centrm p081—..
tion. . -

10 -

15

_ment whereby

ably mounted on the head, and a spring in

‘the container bearing against the disk
the container is

detachable therefrom When _
removed, leaving the valve mou nted on the
head, said s spring normally tending to move

the head. |
9. An internal combustion ennme h.awmo

a detachable head, a poppet mlm 2 stem

“attached thereto pa&smg through a oulde
hole in the head, a gas-tight conta,mer at--
engine.

head an (1 a pressure receiving head in “the

tached LO and re movable mth the

conbtainer, -larger than said gL11de hole se-

cured to the stem against accicdental displace-
the valye is prevented fall-

ing from the engine head when the latter is

20

AN
om

30

~ movable head having a guide hole fo:

stein’ which hole is of less diameter tlmn.
tainer for said spring and dlSk said con-

tainer having
onide. for the spring and a lower pertmn'
,,mpiued from the spring and disk to permit

.35
~the head
‘the engine and the container is in place on

swicl Lead and a spring in the container bear-

40

1s on the head,

separated from the engine and the container

seat the. valve, said valve seating

a direction to 5eparate it from the head.
10, As an improvement in internal com-

_bu&tmn engines, the combination ot a poppet

valve, & si”em attached thereto, a gas-tight

container, a pressure-receiving heqd in the
container normally secured to the stem

against accidental displacement and a re-

said  head, whereby said head, stem and

valve are preventﬁd from separation from

when the same 18 d(,m@hed irmn

Ing ag 311151; the outer sgide of the head and
1{~'~movable with the container while lea,vma
the hm d 1c1%tenod to the stem, said spring

a,nd-'

| and means in the container -
~and be‘umr:r aoamst the outer side of the

~ head t
means norm‘ﬂly tending to move the valve 1n

| va,l

the

1,440,987

normallv ten(lmfr tomove- the vahe mn a

‘direction to. ﬂepamte it from the head. ]
| 1101118 u’l ,'

11. In an internal combustion:

_ cyhnder having a valve seat therein, a valve-

cooperating with said: valve seat, a cylinder

45

head, a guide for a stem: pos1t10ned in said

cylinder Thead centrally over said valve

seat,

a spring for said stem to hold said valve to_- |

12. In an
cylmder having a

1nternal combu tmn engi e’, 2

valve seat therem a valve. .
cooperating Wlth said valve seat, a cyhndel--
head having a guide for a stem positioned
centrally over said valve seat,"
‘ing on sald stem to hold. the valve in its |
closed position, a container for said spring

2 SPring: act-

55

60

POS 1t10ned centmlly over said guide. a,nd-_'v

valve seat,.said guide having a shank por-

tion fitted into the cylmdef head and a head

portion extending into- said container for
locating said. container centrfﬂhr over the

e SBELt and the guide.

VAl |
. In an mtemal combustlon enfrme 5,

va,.

ve seat, a valve cooperating Wlth sald
ve geat, a stem for said Va].ve a disk on
. the upper end of sald stem, a sprmﬂ' acting

on gaid disk to: hold the valve to 1ts ClOS@{T

65

70

position on' the valve seat, a_gas-tight con-

-an upper portion f{}lmmg 3}

the free passage ol air f.md gases around

gaid disk.

In tmtnndﬁj} whereot I afﬁ*{ mV. éwnaltum-
TRANK D mHEPHERD
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