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Be it known that I, Groree A. Brack, a
citizen of the United States, residing at
Franklin, Venango - county, Pennsylvania,
have invented a new and useful Improve-
mwent in- Internal-Combustion Engines, of
which the following is a full, clear, and ex-
act description: B

The present invention relates broadly to
internal combustion engines and more par-
ticularly to a valve arrangement for engines
of this nature. : o

The principal object of the present inven-
tion is to increase the available admission
and exhaust port areas of a standard in-
ternal combustion engine. A further object
of the present invention is to approximately

.double the areas of the usual admission ‘and

exhaust ports without increasing the size of
the engines or materially adding to the cost
thereof. o o '

- A still further object of the invention is
to provide a supplemental valve attachment
for cylinder heads; which attachment carries
valves operated in unison with the usual
admission and exhaust valves..” T

Another object of the present invention is
to utilize the usual openings in the cylinder
head of an L-head motor as supplemental
admission and exhaust. ports.. -~

The foregoing and other objects, together
with their -attendant advantages, will be
apparent as the invention becomes better

understood by reference to the accompany- -

ing specification and drawings forming a
part thereof, it being -premised that changes
may be made in the various details and the
manner-of operation within‘the scope of the
appended claims without departing from the
spirit-of the invention. - T e
Figure 1 is a side view partially in section

-of the upper portion of a pair of cylinders

of a V-motor having my invention applied

‘thereto. . .-~ . =

" Fig: 2 is-a plan view of a supplemental
valve attachment. L
Fig. 3 is an end view of:the construction

e

shown in Fig. 2, and

--'Figs. 4 and 5 are detail views of parts of

the attachment. N - .4
In the: usual type of L-head miotors, as
distingnished ‘from valve in' head motors,
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head positioned directly above the admission® -

-and exhaust valves, for the purpose of per-

mitting access to these valves: ;
At the present time it is customary to
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close these openings by the use of plugs, or

the like, which are readily- removable o

permit access to the interior of the cylinder
head. Tt is the object of the present inven-
tion to utilize these openings as. supple-
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‘mental admission and: exhaust ports, re-

spectively, by removing the plugs and using -

-in place thereof a supplemental valve at-

tachment.’ , ; :
In the drawings I have illustrated my in-
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vention as applied to V-motors, and more

particularly to motors adapted principally"

for use on-motorcycles, but it will be ap-
parent that the invention is not limited in
this respect. : EEIEE

Referring more particularly to the draw-

ings, I have illustrated ‘cylinders 6 and. 7

‘having the usual heat radiating flanges 8

formed thereon. The' cylinders are illus-
trated as being of the L-head type, each

‘baving an admission valve 9 and an exhaust .
valve 10 formed in the offset in the cylinder’
-head 11. These valves are operated in'the

usual manner by tappet rods 12 'and 14,
respectively, mounted in ‘the usual protect-

‘ing casings, and the ports controlled by the
valves are in communication with-the inlet’
manifold 15 and the exhaust pipe 16, re-

spectively. 7 R
_Above the admission and exhaust valves,

the cylinder head is provided with openings
17 and 18, which openings are provided. in

motors, ‘as at present constructed, for the
reception of plugs. “According ‘to the pres-

ent invention, these plugs are removed. and
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a plate 19, machined to fit the cylinder head, .
is: applied thereto.:The plate is provided

with openings 20 and 21, respectively, co-

operating with the openings 17 and 18 and

overlying the admission and exhaust valves,

have been placed in position, a supplemental
casing 24 having hollow bosses 25 and 26,
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‘respectively.:- The plate is held in position
by bushings 22 screw threaded therethrough
into the cylinder head. = After the bushings
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respectively, is applied above the plate 19 .
with the bosses slidably fitting the bushings *
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22. The casing 24 is divided by a centrally
located partition 27 into an admission cham-
ber 28 and an_exhaust chamber. 29, which
chambers are 'in communication, respec-

5 tively, with the hollow bosses 26 and 25.

The lower ends of the bosses formed on.
the supplemental casing-are - ‘machiried ‘to
constitute seats for the reception.of. valves.
30 and. 31, respectively, operating through

10 bearmovs 32 qnd 34 iouned n the ch?mbers,

-in the-c casing.
..are -compression: sprlnas 35, abuttma at one.”
“end agalnst the casing 24 and at their oppo-
- site:ends. against- the -héads-36: Sult’lbly se-

15 .cured on the -valve stems:’

.. According: to: the' present 1nvent10n ‘the
Valve stems ate providdéd with-openings ex- .
.tending-longitudinally therethrough for the
receptlon of -actuatinig -tappets 37 and 38
respectlvely the admission and

beh%IUSt V*lee 9. and. 10- of the-engine: ~Kn-

_gaging.-the upper -end-of the tappet. 37 is-

ah . adjustable serew 39-earried by the lever

.40, having a-pivetal mounting 41 and bifur-
25., cated at 1ts oppoesite end- to-straddle the-tap-

_pet..rod 38 and engaging the head 36 on -
the stem of valve $1. The upper end: of -

_the-tappet 38 is in tuin in engagement; with -
~an.adjustable serew 42 catried by the lever
30. 44 on the.pivot 41, ‘This lever ig-also bifur- -
_cated: atits opposite end- to straddlethe tap-

_pet.rod: 87 and: engage-the hede 36 on: the
stem of valve 30.
...The chamber 28:in the -casing may- be in

~through the-inlet manifold 45, while- the
_chamber 29- may - exhatist through 'a ‘suitable
cexhaust- manifold 46, It will be apparent °

-that irrespective .of the nuniber of cylinders -
40..employed; each - eylinder- will-bé equipped

P

. with: a- supplemental- valve- attachment «coi- -
- responding exactly to-that described, so that -
in.-the present. description-I have’ “for- the
.sake. of clearness. spe(nﬁca]lv referred to but

45 -one such .construetion, -

- In-the :operation- of an -engine’ promded
with a supplemental valve attachment such
as.'that. deseribed,: when' the exhaust valve -
~10:ds.opened; as. shown in Tip: 1,71t will lift

50, the, tappet. 38. whieh; through- the léver 44, -

will. in turn--depress the-valve 30 thereby -
providing a-suppleméntal -exhaiist : port, - As -
-this:port. has. approximately the :same’ area
as.the main.exhaust port, it will heé apparent

55 ‘that. the area for tlig” escaping oasés is ap- -

- _proximately.-.doubleds. theveby- permlttmg a
-rapidh eseape ‘of- swech. ‘gases: from the engine
cylinder... . Due to-the faet that these ports
.are located on.opposite sidéd of the eylinder

60. head .there: results.a uniform: theating of the -

entlre head. Thls condition can: not be:'se-
-cured.in an. engine having:an.admission port
for -cool @ases--on one- s1de -and: an® exhaust
‘port. for bmned Zases on-the’ opposite side.

65 .In. like. “manner;; twhen the -admissiori: valve
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9 is opened, it will operate to open the sup-
plemental admission valve 31 through the
tappet 37 and lever 40.thereby..doubling the

admission area and permitting the tree pas-

sage of the combustible mixture to the en-

_gine cylinder. . Due._to.the fact that a por-
tion of this mixture passés through the cham-
-ber 28 adjacent the exhaust chamber 29, in
the casing 24, it will be preheated therebv
insuring.. complete vaporization. = -In.opera-
tion this supplemental valve attachment has
proven: ‘highly successful-as it permits-the
throttling of the engine to much lower
speeds than has her etofore been’ pelrntted
“where ‘single admission and exhaust valves
are employed, and permits the attairment
of greater speeds due to the fact that ‘the

cy! mders are scavaged much “more qmck‘ :

and a more " unlforrn ﬂow of flesh fuel 1s
permitted. -

The casings 24 m‘w be held in position by

suitable bolts 47 passing through lugs 48
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formed on the casings 24; and thron(rh cor-"‘f

regponding lugs 49 on’ tha plates 19.

The admntages of the pregent 1nvent1on
result from the increase’ in-the’ acdmission and
-exhaust port areas, and in the more uniform
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distribution of the heat throucrhout the cyl

inder ‘body. "

Iclum e P

1.7 An idternal combustlon e"m'me ‘com-
“prising a cylinder, having exhwust anid ad-

95

mission ports; valves for suid ports, 4 cylin-"

der head, supplementql exhaust and ‘admis-

a5- commumcatlon with a-source of fuel supply - sion’ por ts in said héad, valves for said: por ts,

and  medans for- actlntmw ‘said “second men-

100

tioned valves by said first’ menmoned valves

aubgtantlaﬂv ‘as :deyeribed.

2. An internalcombustion “engine, corm-
prising a cylinder having eshaust fmd ad-
‘mission ports; valves for said ports; a cylin-
der head; supplemental “exhaunst and: adniis-

105

sion ports in said head, valves for said ports, ™

-and- means for actuatmg said second men-
~tioned: valves by and ‘in unison swith: said
first menhoned Valves substqntlahy as; dﬂ-
qcnbed ‘

100

8 An’ lntemal combustlon encrlne com-"i?‘f

prising ‘a’eylinder having exhaust ‘md ad-
~migsion ports, valves for said ports, & ¢ylin-
dér head, supplemenml exhaust and admis-
sion ports'in said head, valves for said ports,

115

the exhaust valve in saidl head overlying the "

adnussmn Va]ve in said eylinder and:the ad-
“misson valve in said head-overlying the ex-

120

"haust valve in’said: cyhnder and"means for -

actuating said valves in the cylinder: head

by said- valves in the cyhnder substan mllv o

as described.

4: Aninternal: combustmn enome, ‘com-
prising a cylinder having -éxhaust and ad-
‘mission ports; valves for: said ports, a-¢ylin-

der head, supplemental exhaust’ and admis- "
-gion’ port's in'sgid head, valves for said ports,

:the exhaust’ vaive n said hesd overlying
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_the admission valve in said cylinder-and the

admigsion valve in said head overlying the

exhaust valve in said cylinder, and means

for actuating said second mentioned valves
in unison with-said first mentioned valves,

“substantially as described.

.- 5.-An internal combustion engine, com-

‘prisine a cylinder having an exhaust port
Ak ) d gl bl

‘a valve therefor, an attachment for use

10.
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therewith comprising a casing having a port,
a supplemental valve for said port, and
means for operating said supplemental valve

by said first mentioned valve, said ports

opening into the cylinder above the upward
limit of the piston travel therein and per-
mitting simultaneous exhaust of gases there-

‘through during their entire open period, sub-

stantially as described. »_

. 6. An internal combustion engine, com-

prising a cylinder having an exhaust port,

a valve therefor, an attachment for. use

therewith comprising a casing having a

; port; a supplemental valve for said port, and

25

means -for- actuating said -valve in unison
with said first mentioned valve, said ports

.opening into the cylinder above the upward

limit of the piston travel therein and per-

¢ mitting simultaneous exhaust of gases there-
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through during their entire open period,

substantially. as described.: - :

7. An internal combustion engine, com-
prising a cylinder having an exhaust port, a
valve therefor, an attachment for use there-
with for increasing the exhaust area from
the cylinder, said attachment comprising a
casing secured to the cylinder head and hav-

ing -2 supplemental port opening into the

cylinder and off-set laterally from said. first

" mentioned port, a supplemental valve. for
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said port, and means for actuating the sup-
plemental valve by said first mentioned
valve, substantially as.described.

8. An internal combustion engine, com-
prising a cylinder having admission and ex-
haust valves, a cylinder head provided with
openings constituting supplemental admis-
sion and exhaust ports, a casing having an
inlet and exhaust chamber codperating with
said ports, valves for closing said ports, and
means for operating said second mentioned
valves by and in unison with said first men-
tioned valves, substantially as described.

9. An internal combustion engine cylinder

_ having a cylinder head provided with open-

1]
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ings constituting supplemental admission
and exhaust ports, a casing having admis-
sion and exhaust chambers coGperating with
said ports, valves carried by said casing for
closing said ports, said cylinder having the
usual admission and exhaust ports, valves
for said ports, and means for operating said
first mentioned valves by said last men-
tioned valves, substantially as described.

10. An internal combustion engine, com-
prising a cylinder and a cylinder head, said

8

ccylinder having admission and exhaust ports
formed therein, valves for said ports, said

head having admission and exhaust ports

formed therein, valves for said ports, a cas-
ing carried by said head, levers carried by -

said casing for operating said second men-
tioned. valves, and means for operating said
levers by said first- mentioned valves, sub-
stantially .as described. : E

11. An-internal -combustion engine, com-

prising a cylinder and a cylinder head, said .

cylinder having admission and exhaust. ports
formed therein, valves.for said ports, said
head having an exhaust port formed therein,
a valve for said port, a casing carried by the
cylinder head, and means carried by said
casing for operating said last mentioned ex-
haust valve by said first mentioned exhaust
valve, substantially as described.

12. An internal combustion engine, com- §;

prising a cylinder and cylinder head, said

-cylinder having admission and exhaust

ports formed therein, valves for said ports,
said head -having- admission and exhaust
ports formed therein, valves for said ports,
and tappets extending through said valves

.and engaging said first mentioned valves for

operating the same in unison with said first

‘mentioned valves, substantially as described.

18.. An attachment for internal combus-
tion engines having exhaust and admission
valves, comprising a casing having exhaust

‘and admission ports formed therein, supple-
‘mental valves for said ports, tappets extend-
ing longitudinally ~through said  supple- -

mental valves, and means carried by the cas-
ing and coGperating with. the outer ends of
said tappets for operating said supplemental
valves by said first. mentioned -valves, sub-
stantially as described. S

14. An attachment.for internal combus-
tion engines, comprising a casing having an
admission and an exhaust port, valves for
said ports, tappets extending through said
valves, a lever engaging one of said tappets
at one end and one of said valves at its op-
posite end, and a second lever engaging said
second tappet at one end and said second
valve at its opposite end, substantially as de-
scribed. _

15. An attachment for internal combus-
tion engines, comprising a casing having an
admission and exhaust port formed therein,
valves for said ports, tappets -extending
through said valves, and pivoted levers car-

ried by said .casing, said levers each having

one end bifurcated to straddle a tappet and
engaging a valve, and the opposite end con-

stituting a projection engaging a tappet, sub- -

stantially as deseribed. ,

16. A valve operating attachment for in-
ternal combustion engines, comprising a plu-
rality of actuating -tappets, a plurality of
levers cooperating therewith, and a common
pivotal mounting therefor, said levers each

90

95

100

21,05

110v
115
126
125

180



10

20

25

30

35

40

2L

being provided with a bifurcated end and a
single end, said bifurcated ends straddling
said tappets, substantially as described.

17. A valve operating attachment for in-
ternal combustion engines, comprising a plu-
rality of actuating tappets, a plurality of
levers cooOperating therewith, a ~common
pivotal mounting therefor, said levers each
having a bifurcated end and a single end,
said bifurcated ends straddling said tappets,
and an adjusting screw carried by each of
said single ends, substantially as described.

18. An internal combustion engine, com-
prising a cylinder having a primary exhaust
port and a secondary exhaust port formed
therein, said ports opening into the cylinder
above the upward limit of travel of the pis-
ton therein and being offset laterally one

from the other; valves for said ports, and -

means for operating one of said valves by
the other of said valves, substantially as de-
seribed. ‘ T

19. An internal combustion engine, having
a primary exhaust port formed -therein, a
secondary exhaust port formed therein, said
ports opening into the cylinder above the
upward limit of travel of the piston therein
and being offset laterally, valves for said
ports and means for operating one of said
valves by and in unison with the other. of
said valves, substantially as described.

20. An internal combustion engine, com-
prising a cylinder having a primary exhaust
port and a secondary exhaust port, said cyl-
inder also having a primary admission port
and a secondary admission port, valves for
all of the said ports, and means for operat-
ing one of the exhaust valves by the other
exhaust valve and one of the admission
valves by the other admission valve, sub-
stantially as described. ‘ '

21. An internal combustion engine, com-

1,390,486

prising a cylinder having a primary admis-
sion port and. a secondary exhaust port
formed therein in overlying relation, said
cylinder also having a primary exhaust port
and a secondary admission port formed
therein in overlying relation, valves for said

ports, and means for operating one of -the.

exhaust valves by the other of the exhaust
valves and one of the admission valves by
the other of the admission valves, substan-
tially as described. ’

22. An internal combustion engine, com-
prising a pair of opposed admission and ex-
haust valves, a second pair of opposed ex-
haust and admission valves, and means for
operating one of the valves of each pair by
one of the valves of the remaining pair,
substantially as described. :

23. An internal combustion engine, com-
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prising a pair of opposed admission and ex- *

haust valves, and a second pair of opposed
exhaust and admission valves, and a tappet
rod extending longitudinally through one of
the valves of each pair and engaging a valve

66

of the other pair, substantially as described. -
24. An internal combustion engine, com- -

prising a cylinder having admission and
exhaust ports, valves therefor, an integral
cylinder head provided with openings, an
attachment cooperating with said open-
ings to form supplemental exhaust and ad-
mission valves respectively for said engine,
said openings being of larger diameter than
said ports to permit access to said ports, and
means for operating the usual and supple-
mental exhaust and admission valves re-
spectively -in unison, substantially as de-
scribed. . : g
* In testimony whereof I have hereunto set
my hand."

GEORGE A. BLACK. .
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