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UNITED STATES PATEN T OFFIOE

ROBERT E PHILLIPS OF WEST\IINSTER

LONDON ENGLA‘\ID

INDUCTION-VALVE FOR INTERNAL COMBUSTION ENGINES

Na 333 340 |

Speclﬁcehrm of. Lettem .Pa,tent

Petented March 31 1908

Apphcation ﬁled Aprll 22 1904 Senel No, 204 4:48

To all wlwm it may cmcem
Be 1t known that I, RoBERT EDWARD PHIL—
LIPS,
and Ireland residing at. 30 George. street,
5 Hanover Square, In the city of Westmmster ,
ifi the eounty of London, England have in-

ven,ted a new and useful Improvement in In-
ductmn—Velves for Intemel-Combustmn En-
ines, (for which I have applied for Letters

10 atent in Greéat Britain; No 9,097, bearing
. date the 22d d&ﬁ of Aprﬂ 1903; ). and I do

- hereby declare’ fo-llomng , When taken in

" connection with the accompanying drawings |

_and the letters of reference. marked- thereon,

.15 to be a full, clear, and exact description off_

the same, and which sald* drawings consti-
“tute part of thle speelﬁeetlon and represent
i |
- Flgme 1a view in elevetlon-——part
20 'Sectlon——-—showmg an arrangement in w 1ch
- the valve opens by graviiy.
- arrangement in which the valve opens by a
- .spring ‘action. Figs. -3
25
- application of’ this invention to' an engine
with four cylinders em

‘whole ef the mductmn and exhaust valves.

30 -Fig. 5 is a Sectional view of the connection of

- the valve stem with plunger shown in Fig. 2.

- " Throughout the views similar parts are
__merked with like letters of reference.

‘This invention relates to internal combus-
tion or explosion’ engines of the “Otto” or
~four-cycle type, and consists of improved
“induction valve operating mechanism where-

35

by the supply valve is permitted to open
automatically; 4. e., without: any assistance
‘40 due to the dlfferenee of pressure in the inlet
pipe and  cylinder respectively due to' the
“suction stroke of the piston, and -is closed
Eemtwely by mechanical means, the object

eing to combine the good and ehmmete the |
! 45 bad points of both the a,tmospherlc and the'

- mechanicallj-operated valve. -

According to this invention the mduetmn.

~ valve, which is of the lift type, is so ar renﬂ'ed
that it will leave its seat eutemetmell
50 soon as the pressure in the eylmder falls
‘the pressure m the induction plp w1th0ut
any. assistance -either mechanically .or from
the suction stroke of the piston.

55 enough to -insure its positive closing and to
., prevent its. bemg opened during the suctmn

4#
a subject of {he King of Great Britain

_ Fig. 2 1sa view
- In elevatlon———phrﬂy n. SECtI(.J)Il—-—-ShOWIIIU' an .

and 4 are views in-
e ev&tmn and plan respe('twely showing the

fpleymg but four cams
and four strikers or lifters for operating the

The valve
- 18 retained on its seat by a spring strong |

|

| supply conduit :
pfe erably removable from the cylinder wall

stz{ oke of the 1st011
‘spring is Iemeved from the valve i in advance

of the time it is-due .to open, and is restored =
| to it to cause it to close, 11; |

1ical means, such, for mstence as that usually
k'empleyed 13:1 mechameell{;

y smtable mechan-

by a cam on the -motion. shaft.

---meﬂ to the pressure in the cylinder during

| the éxhaust stroke .of the ;

| 18 retained on its seat after the

sprlng 1s removed from it by the pressure of.
e exhaust gases in the cylinder alone, and

1st011 -the wvalve

consequently it is free.to open eutometlcelly
‘immediately the pressure in the cylinder
falls to that in the induction pipe.

‘the piston the pressure of the spring is re-
moved from the valve so long as. it is in ad-

open. The valve ma

‘the strength of which is but slightly more

erated valves,

The pressure ef t]:us' .

60

65
ressure of the -

70

for the

'same reason it is immaterial within certain
~-limits at what part of the exhaust stroke of

75
vance of the time when the valve should -
‘either-be arranged to
open downwsards so that it opens by gremty'

or-to open upwards, in which case a spring
80

than suﬂjelent to balance the Welght of the R

valve is employed to lift it.
Referring to Fig. 1. The mduetlon velve

'A is-fitted in a Velve casing B to Wthh the
-" etta,ehed which casing is

85

anid carries the induction valve A and seat

for the stem a to pass thrOUgh so as to insure
its being efficiently guided. - In the upper
(]%ert of the casing B.1s Afitted a hollew plunger

frletlonel eontect with the stem a of the
valve. -

| form of a cotter as shown, 1n whic
er end of the plunger C 1s recessed to re-:
‘The necessary motion for
operating the plungef C may be taken from
any suitable part of the motor, preferably’

tling on the supply of mixture to the engine.
Enelrclm the%

erates to keep the valve closed down"on its
seat by acting betweenr a splder, supporting

therefor, and is provided with a long boss b

This is important as any friction be-
tween the plunger and the stem of the. valve 95
| would tend to open said valve when the

pressure in-the eylinder is low due to throt-

oss bis a spnnﬂ' D' which op- -"

90

adapted to slide in the said casing without

100

the boss b and a projection a’ on the stem a

of - the valve through the plunger C.. The
said projection ¢’ niay conveniently take the
case the

upp
ceive the cotter,

from a camn on the half-motion shaft CAITY-

ing the cams-for operating the exhaust

l Vative the sald motion bemg tra,nsmltted to

105

110
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the plunger C through a connecting rod or | lifters or strikers so that they can engage

hnk F and a rocking lever E. The upper
end of the plunger 1s provided *with & cap ¢

for the lever K to engage with, but this is not

5 obligatory.

In the construction shown by Fig. 2 the

‘plunger C 1s formed in one with the striker G
contacting the cam H on the half-motion

shaft K, the plunger engaging a collar a*

through which the pressure of the spring D
- operates to retain the valve A on 1its seat, the
end of the plunger having a recess ¢’ to re-
ceive the end of the stem a of the valve and
a.transverse slot ¢* to clear the cotter a’.
15 When the valve is arranged to open up-
~wards as shown 1n Fig. 2, a hight spring, such
as Li, acting between the plunger C and the
stem of the valve, 1s employed to slightly
more than balance the weight of the valve.
To force the valve from its seat in case it

10

20

- should become “stuck up’’ from any cause,

and thereby not have opened automatically,
the plunger C1s arranged to contact the stem

- of the valve either directly or indirectly at a
o5 time subsequent to the time the said valve
should have opened automatically. In the
construction shown 1 Fig. 1, this end 1s at-

tained by making the clearance between the
top of the cotter ¢" and the under side of the

cap ¢ of the plunger C less than the total
movement of the engaging end of the lever
K. In the construction shown by Fig.2, the

30

same end is attained by making the clear--
- ance between the end of the stem a of the |

'35 valve and the bottom of the recess ¢’ in the
- plunger (' less than the total movement of
the end of said lever. - -

- When the admission valve 1s arranged to
open downwards as shown by Fig. 1, a light
40 Sﬁring, such as M, may be employed to break
~ the fall of the:valve on. opening. To vary

the lift of the valve for regulating purposes, a

-~ device such as the bell-crank lever as shown
in Fig. 1, may be employed to vary the
amount the valve shall open. As all that is
necessary in this method of operating
valves 1s that the pressure of the spring on
the valve should be removed from the valve
in advance of the time at which the valve

45

o0
ating the said spring 1s of secondary impor-
tance, and the same cam that operates the
exhaust valve may be employed tor the pur-
‘pose of obtaining the necessary motion. to
operate the spring of the induction valve.
- In engines with single or double cylinders
this may conveniently be done by taking the
“motion from the exhaust cam at an angle of
90° from the point at which the motion is
taken for operating the exhaust valve. In
engines witE four cylinders the motion for
operating the admission valve can be taken
direct from the lifters or strikers O operat—
Ing the exhaust valves, as shown in Figs. 3

It
bt

60

inlet

should open, the shape of the cam for oper-

l

|
|

relieve the valve of its pressure.

both the stems R of the exhaust -?alfes and
the rods or links ¥ operating the springs of
the inlet valves through the rocking levers E.
In the arrangement illustrated the cylinders -,

-are set to operate—by way of examiple—in -

the following order:—1, 2, 4, 2:—so that the-
exhaust cam of No. 1 cylinder operaﬁes the
mlet valve of No. 2 cylinder, the exhaust cam

of No. 2 cylinder the inlet valve of No. 4 ¢yl- 45

inder, the exhaust cam of No. 3 evlinder the
Inlet valve of No. 1 cylinder, and the ex-
haust cam of No. 4 cylinder the inlet valve
of No. 3 cylinder. It will be seen that this
arrangement materially reduces the number gq
of working parts as 1t enables the whole of the
eight valves to be operated by four cams and -
four lifters or strikers. | -
I claim :— o T

1. In induction valve mechanism for in- gx
ternal combustion or explosion engines of
the four-cycle type, a valve casing carrying
an induction vage and seat therefor and -
having a gulde for the stem of the valve, a

projection on the valve stem, a hollow go
Pplunger shding in the casing and adapted to.

engage the said projection and through
which the stem of the valve passes, a spring
between the casing and the plunger acting

to retain the valve in its closed position, and g5

to compress the spring and thus relieve
valve of 1ts pressure. =~ o
2. In induction valve mechanism for in-

mechanical means tor depressing the plungler
the

ternal combustion or explosion engines of 1¢¢

the four-cycle type, a valve casing carrying

. i . .
| an induction valve and seat therefor and

having a guide for the stem of the valve, a

projection on the wvalve stem, a hollow

plunger sliding in the casing and encircling . 195

£

but not 1n frictional contact with the stem’ -

of the valve, said plunger being adapted to

engage the projection on the valve stem, a
spring operating between the casing and the
plunger to retain the valve in its closed posi- 1719
tion, and mechanical means for depressing

the plunger to compress the spring”and thus

3. In induction valve mechanism for in-
ternal combustion or explosion engines of 115
the four-cycle type, a valve casing carrving
an 1nduction valve and seat therefor, an
forming a guide for the stem of the valve, a
projection on the wvalve stem, a hollow

plunger shding in the said casing and encir- 12

cling but not in frictional contact with the
valve stem and adapted to engage the said
projection, & spring operating between the
casing and the plunger, and a rocking mem-
ber for operating the piunger. 125
4. In induction valve mechanism for in-

| ternal combustion or explosion engines- of

the four-cycle type, a valve casing carrying
an 1nduction valve and seat therefor, the

65 and 4, by mounting cross-hieads P on the said | stem of the said valve having a projection, a 130
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hollow plunger adapted to engage themaid

projection and sliding in the casing and
through which the stem ol the valve passes,

a spring operating between the casing and.

the plunger, and means to depress the
plunger to thereby relieve the wvalve from

| the action of the spring,

10

of said valve and its casing and operating to

b
|

G
(k)

0

08

5. tn an internal combustion or explosion

“engine of the four-cyvele type, the combina-

-

d *

tion with an induction valve of the lift type
arranged to open downwards, of a spring
acting between the stewn of the valve and its
seat to retain said valve in ils closed posi-
tion, means for removing the pressure of

said spring from said valve so that 1t is free

to open by gravity, a spring adapted to
break the fall of the valve on opening, and
means for restoring the pressure of the clos-
ing spring to the valve. |

6. In an internal combustion or explosion
engine of the four-cycle type, the combina-
tion with an induction valve of the ift type,
of a closing spring acting between the stem

retain the valve upon its seat, means for
compressing the spring to thereby remove
the pressure of said spring from said valve,
means independent of the valve operating
mechanism of the engine for varying the
amount said valve opens, and means for

restoring tne said pressuve of said spring to
satd valve. - |

7. In an internal combustion or explosion

“engine of the four-cvele type, the combina-

tion with the mmduetion valve A, of the re-
movable-valve casing B for said valve, the
hollow plunger C sliding in the casing B and
passing over the stem a of the valye A with-

out frietional contact, the projection on the

stem of the valve with which the upper end
of the plunger engages, the spring D acting
hetween the casing B of the valve and the
plunger (! to retain said valve on 1ts CAsINg,

and the means for operating sald plunger to
remove the pressure of said spring from and

restore it to said valve. -

g, Tn an internal combustion or explosion
engine of the four-cycle type the combina-
tion with the induction valve A, of the valve
casing B for said valve, the hollow plunger C

sliding in thé casing B and passing over the
stem a of the valve A without fric tional con-

tact, the projection on the stem of the valve
with which the upper end of the plunger en-
cages, the spring D acting between the plun-
cer (U and the casing B to retain the said
valve on said casing, the means for operatng

‘the said plunger to remove the pressure of the

spring from and restore it to said valve; and
the spring M for breaking the fall-of the a0
vailve. : I

0 In an internal combustion or explosion
engine of the four-cycle type the combima-
tion with the induction valve A, of the valve

casing B for said valve, the hollow plunger C 65 -

sliding in the casing B and passing over the
stem @ of the valve A witliout frictional con-
tact, the projection on the stem of the valve
with which the upper end of the plunger en-
cages, the spring D acting between the plun- 70
cor ( and the casing B to retain the valve on.
said casing, the means for operating the said
plunger to remove the pressure of the spring
from and restore it to said valve, the spring
M encircling the stem of the valve and ar- 75
ranged to break the fall of said valve, and the

device N for regulating the amount the said

valve A opens. -

10. In an internal combustion or explo-
sion engine of the four-cycle type, the com- 80
bination with the induction valve A, of the
valve casing B for said valve, the hollow
plunger C sliding in the casing B and passIng
over the stem « of the valve A without fric-
tional contact, the projection_on the stem of -85
the valve with which the upper end of the

plunger engages, the spring D acting be-

tween the plunger C and the casing B to re-
tain the valve on said casing, the means for .
operating the said plunger to remove the 90
pressure of the spring from and restore it to
said valve, and the means for mechanically
foreing said. valve from its casing in case 1t
does not open automatically. -
11. In an internal combustion or explo- 95
sion engine of the four-cycle type, the com-
bination with the induection valve A, of the
valve casing B for said valve, the hollow .
plunger C sliding in the casing B and through
which the stem @ of the valve A passes with- 100
out frictional contact, the projection on the
stem of the valve with which the upper end
of the plunger engages, the spring D acting
between the plunger C and Jcﬁe casing B to
retain said valve on said casing, the means 109
for operating the said plunger to remove the
pressure of said spring from and restore 1t to

said valve, the spring M for breaking the fall '
of the valve, and the means for mechanically

forcing said valve from its seat in case it does 110
not open automatically. o
- ROBERT E. PHILLIPS.
Witnesses:

Hevrey J. Harror,
Gz, V. DYMES.
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