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To all whom it may _cqncéfm: S L
- Be 1t known that I, BENjamMIN A. SLocuM,

a citizen of the United States, residing at

Lynn,; in the county of Kssex and State of

Massachusetts, have invented new and use-

ful Improvements in Internal-Combustion

Engines, of which the following is a specifi-
cation.- - . . T

This invention relates to improvements in
internal combustion engines. In engines of

this class the puppet valves which are now |
-employed often become carbonized, 4. .,

they become coated with soot oi carbon de-

- posit to such an extent that they do not close
tightly and the efliciency of the engine is,

therefore; oreatly impaired. Furthermore
R o L ,

such’ puppet valves become warped by the
heat of the gases and it becomes necessary.

to regrind them in their seats from time to
time in order-that there shall be no loss of
compression. . -

- The object of this invention is to over-

~come the faults above noted in connection

with puppet valves, and to that end I em-
ploy avalve whichinits operation wipes off the
carbon deposit and also grinds itself initsseat.

The mvention consists in the combination

and arrangement of parts set forth in the fol-
lowing specification and particularly pointed
out n the claims theceof. =
_Referring to the drawings: Figure 1 is an
elevation of my improved internal combus-

tion engine, the crank case being partly

broken away and shown in section, the parts
of  the engine which are not essential to the
ilustration of my present invention being
omitted. Fig. 2 1s a section, partly broken

away, taken on liné 2-—2 of Kig. 1 looking

toward the right. TFig. 3 is a section similar
to I1g. 2, but with the valve shown in the
proper position to open communication from

Fig: 4.1s a section similar to Fig. 3, except
that the valve is shown in the proper posi-

tion to open communication from the coni-
bustion space to the exhaust passage. Fig.

5 18 a section, partlyin elevation, taken in a

~vertical'plane cont aining theaxis of thevalve.
Like numerals refer to like parts through--
out the several views of the drawings.

In the drawings, referring now to Figs. 1
to 5, Inclusive, 10 is a cylinder mounted on a
suttable erank case 11 in which is journaled a

crank-shaft 12 having a crank 13 connected | the valve . _ lon sh _
by a connecting rod 14 to a piston 15. The | Fig. 3 and the crank-shaft 12 to be rotating

16, said valve being provided with two pas-

drawings.

' compression spring 29.

24 has formed thereon a helical cam 32.

rod 46 1s

| eylinder 10 is provided'w:ith a valve recess
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16, which 1s preferably conical in form, while

an inlet passage 17 and an exhaust passage

18 lead into said valve recess from opposite

sides thereof, respectively. A combustion.

space or chamber 19 is connected to.the
valve recess 16 by a passage 20 which forms

a part of said combustion space. A valve
21 1s rotatably mounted in the valve recess

sages 22 and 23 which are adapted to open

communication from the combustion cham- -
ber 19 to the inlet passage 17 and the ex-
‘haust passage 18 alternately. The usual in-
10

let and exhaust pipes are not shown in the

A.

on the cylinder 10 by means of a stud 25.

60

65

A bracket or arm 24 is pivotallyrmountéd_ '

plunger 26 is both rotatably and slidably

mounted m the arm 24, said plunger having -

a hemispherical end 27 which is adapted to |
be normally held in place in a depression 28

formed in ‘E.he valve 21 by means of a helical

spring bears against a shoulder 30 formed

One end of said
80

on the plunger 26 and the other end of said
spring bears against the end 31 of the recess

in which said plunger is arranged. The arm

pin or other suitable projection 33 on the

with the cam 32, so that the spring 29 is

adapted to normally press: the plunger 26
against the valve 21, thereby foreing said

valve mto contact. with the recess-16.. A
handle 34 1s fast to the plunger 26.

~The valve 21 is provided with a stem 35
having a square portion 36 on which is
i mounted an arm 37 having a corresponding

square hole. A pinion 38 fast to the crank-
shaft 12 meshes into a gear 39 fast to a cam-
shaft 40, the ratio of said gear to said pinion

being two to one. A cam 41, fast to the

cam-shaft 40, 1s provided with a cam groove
42 1n which is located a cam-roll 43 journaled
on a stud 44, The stud 44 is fast to a valve-
rod 45, said valve-rod being slidably arranged
in the crank case 11. A link or connecting
]])iw:tall'v connected at its lower end

to the valve-rod 45 and at its upper end to

4 .

‘the arm 37.

- The operation of the engine hereinbefore
specifically deseribed is as follows:
the

e

valve 21 to be in the pesition shown in

A

- Assuming:.

85

plunger 26 1s normally out of engagement

90
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34 and the pin 33 rides up the incline of the
- cam 32
spherical end of said plunger from engage-

30

30

40

49

50

20

60

65

2.

in the direction of the arrow a, the plsten 15
moves downwardly, therebv drawing 1rto
the cylinder 10 a charge of gas from any
suitable source. The c¢am 41 acts through
the valve-rod 45, hink 46 and arm 37 to rock

the valve 21 into the. position shown in Fig.
2. The piston 15 moves upwardly, therebv

compressing into the combustion space 19

the charge of gas contained within the cyl-

inder:10. The com pressed gas is then lgmted |

by any suitable means (not shown,) and the

-Plston 15 is thereby driven downwe.rdlv

The ecam 41 then apgts to rock the valve 21

into the position shown in Fig. 4 and the

Eisten 15 1n 1ts -upward stroke forces the
urned gas out through the passages 20, 22

and 18.. A new cycle of opera,tlons then be-

gins, the valve 21 being rocked into the po-
eltlen shown 1 Kig. 3.

If, for any reason,
it is desired to remiove the valve 21 the
nlunger 26 is rotated by means of the handle

and thereby withdraws the hemi-

ment with the valve 21, The arm 24 1s “then
swung on 1ts pivot 25 out of alinement with
the valve 21 and ‘-dld valve may tben be
readily withdrawn.

The cylinder 10 is pr eferably prowded

with a suitable water jacket 48 which in-
closes a water space 49 which extends around

the recess 16 and the passages 17 and 18.
As the valve 21 becomes heated by the gas,
said ‘valve will, of course, expand and . the
metal which surrounds said valve will not
necessarily expand as much as said valve
wiil and, therefore sald valve, owing to its
form and owi ing to the spring 29, ields to-
ward the left (l*w 5) and 1s thus prevented
from sticking or binding in the recess 16.
The valve 21 as- it rocks in the recess 16
continually wipes ofl against the walls of said
recess any deposit. of carbon that may -be

formed thercon and furthermore said valve,-
by reason of 1ts continual rocking nmvement

preserves.its close contact with_ the walls of
the recess 16, therehy preventing any leak-
ace of cas.
29 aml 23 extend through the valve 21 I
may, if I so desire, flat the sides of said valve
oT prevlde recesses therein which will serve
the same purpose as the passages 22 and 23.
IHaving thus described iy invention, what

I claim ’and destre by Lettere Patent to se-

cure 1s: |
1. Tn an internal cembustlen engine, a cyl-

inder provided with a combustion space )
conical valve recess connected to said com-

bustion space and an inlet passage leading |

into said conical recess, a conical valve ro-
tatably mounted in said recess, said valve
provided with a passage adapted to- be
moved 1nto posifton to open communication
from said inlet passage to said combustion
space, an arm pivotally mounted on sald cyl-

Tnstead of having the PASSALES |

873,063

inder, a plunger mounted on said arm, emd
plunger being slidable toward and away from

said valve, a spring adapted to normally

press said plunger against said valve, and

‘mechanisni for actuating said valve.

2, In an internal combuetwn engine, a cvl-
inder provided with a combustion space, a
conical valve recess connected to said -com-
bustion space and an inlet passage leading
into said conical recess; a conical valve ro-
tatably mounted in said recess, said vaive
provided with a passage e,de,pted to be
moved into position to open communication
from said inlet passage to said combustion
space, an arm pivotally mounted on said cyl-
inder, said arm having a cam formed there-
on, a, plunﬂ'er slidably and rotatably mounted
in said arm, a pin fast to said plungel adapt-
ed to engage said cam, a spring adapted to
nermally press said. plunger -against sald

valve,” and meeh&msm for aetu&tm,e: sald

valve.

3. In an internal combuetlon engine, a cyl-
inder provided with a combustion space, a
conical valve recess connected to sald com-

‘bustion space and an inlet passage leading

into said conical recess, 8 conical valve ro-

70 .

795

80

§5

90

tatably mounted in sald recess, said valve

provided with -a passage adapted to be

moved into position to open communication
from said inlet passage to said combustion
space, an arm mounted on-said eylinder, said

a pin fast to said plunger adapted to engage

sald cam, a spring adapted to normally press

sa1d plunger against said valve, and mechan-

ism for actuating said valve.

4. In an internal combustion engine, a cyl-—
imder provided with a combustion space, a
conical valve recess connected to said com-
bustion space and an inlet passage leading
into sald conical recess a- conical valve ro-
tatably mounted in said recess, said valve
pmvuled with a passage adapted to -be
moved mto position to open communication
from said inlet passage to said combustion
space, an arm mounted on sald cylinder, a

planger mounted in said arm, said plunger

being slidable toward and away from said
xa,lve a spring adapted to normally press
satd plunﬂ‘er against said valve, and means

for withdrawing said plunger from engage-

ment with said valve.

5. In aninternal combustion ehgine, a c¢yl-
inder provided with a combustion space, a
valve recess connected to said combustion
space and an inlet passage leading into said
recess, a valve rotatably niounted in said re-
coss, said valve pI‘OVlﬂéd with a passage
adapted to be moved into positioh to open
communication from said inlet passage to
sald combustion space, an arm pivotally
mounted on said cylinder, said arm having
a cam formed thereon, a plungel' slidably and

arm ]mvmtr a cam formed thereon, a plunger ~
__ehdably and rotatably mounted in said arm,

100
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rotatably mounted in said Arm, a Pin fast to |

said plunger adapted to engage said cam, a

spring adapted to normally press said plun-
and mechanism for

aer against said valve,

6. In aninternal combustion engine, a cyl-

inder provided with a combustion space, &
“valve recess connected to said eombustion
- space and an inlet passage leading into sald

recess, & valve rotatably mounted in said

recess, said valve provided with a passage

adapted to be moved into -position_ to open

communication from said inlet passage to
said combustion space, an arm mounted on

said cylinder, a plunger .mounted in said

“arm, sald plunger eing slidable toward and |
away from said valve, a spring adapted to

" normally press said plunger against sald

 valve, and means for withdrawing said plun-.

20

30
‘bracket, said plunger being slidable toward

er from engagement with said valve.
g g _ .

7. In an internal combustion engine, a cyl-

inder provided with a combustion space, &
valve recess connected to said combustion
space and a passage leading mto said valve
recess, & valve rotatably mounted in said

‘recess, said valve provided with.a passage
- adapted to be moved into- position to open

communication from.said first' passage to
said combustion space, a bracket mounted
on said cylinder, a plunger mounted .on said

- and away from said valve, a spring adapted

35

‘valve recess connected to said com

to normally press said plupger against sald

~ valve, and mechanism for actuating said |

valve. -

- 8. Inaninternal combus‘tioh".énginé; a Icyl-

inder provided with a combustion'sgace, a

ustion |

space and a passage leading into said valve

recess, & valve rotatably mounted in said
recess, said valve provided with a passage
adapted to be moved into position to open

formed t

ereon, a plunger slidably and ro-
tatably mounted on said bracket, a projec- -

40

‘communication from said first passage to
said combustion space, a bracket mounted
on said cghnder,’, said bracket having a cam

. B

tica on said plunger adapted to engage said =
cam, a spring adapted to normally press said

Flungeragainst said valve, and mechanism
or actuating said valve. B

inder provided with a combustion space, a

valve Tecess connected to-said combustion
space and a passage leading into said valve:

recess, a valve rotatably mounted in said

50

9. In an internﬂl GOmbUSthII Bﬂginﬁ , & Gyl"‘

55

recess, said valve provided with’a passage -

adapted to be moved into position to open

communication from said first- passage to
said. combustion space, said valve also pro-

50

vided with a depression in one end thereof,

to enter said depression, said plunger being

slidable toward and away from said valve,

a spring adapted to normally press said

‘plunger into said depression, and mechan-

ism for actuating said valve. = .
In testimony whereof 1 have hereunto set

my hand in presence of two subscribing wit-

nesses. T -

- Witnesses: .
~ . Louis A. JONEs,
- . A~NNIE J. DAILEY.
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an arm pivotally mounted on said cylinder,
‘a plunger mounted on said arm and adapted
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