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Lo allwhom it meay concern:. - ‘
Be it known that I, Oscar Z. Brmwug,

Ny : ! e :
citizen of the United States, residing at Spo-

Washington, have invented certain new and
useful Improvements in Timing Mecha-
nisms, of which the following is a specifica-
tion, ,

The present invention relates to an im-
proved timing mechanism for valve operat-
1ng mechanism of internal combustion en-
gines of the four cycle type, by means of
which the action of the exhaust valve is al-
tered in relation to the inlet vaive through
gearing instrumental in changing the pe-
ripheral position of the exhaust valve shaft
in its relation to the crank shaft or driving
shaft.

The alteration in the relation of the driven
or exhaust valve shaft to the driving or
crank shaft of the engine is. accomplished
during the suspension of the operation of
the ignition system of the internal combus-
tion engine, but the fuel charge, although
not exploded, is admitted to.the cylinder of
the engine, and as a result of retarding or
advancing the action of the exhaust valve
with relation to the inlet valve, two compres-
sion strokes, the' second and fourth of the
cycle, are provided and through the medium
of this compression a braking action is pro-
duced by the action of the piston in the cyl-
inder to retard the movement of the engine

and thus positively retard, as with a braking

action, the motor vehicle to which the engine
is applied for propulsion. : ‘
The change in the peripheral relationship
of the exhaust. valve shaft and the crank
shaft or driving shaft to alter the timing of
the valves, is accomplished by manually op-
erated mechanism located at the steering col-
umn of the motor vehicle and connected with
the gearing which effects the change, as set
forth in a contemporary application for pat-
ent filed by me December 4th, 1919, Serial

No. 842,482, and which illustrates the broad

prineiples of the present invention.
In the accompanying drawings I have

llustrated a compact and facile mechanism -

embodying the subject matter of the present
inventlon, involving sprocket chain conmnec-

tions for operating the intake or fuel supply

valve shaft directly at all times from the
crank shaft, and also for actuating the ex-
haust valve shaft in a similar manner, with
the addition of gearing whereby the rela-

tionship of the peripheral movement of the
exhaust valve operating shaft may he va-
ried as to the rotation of the driving shaft;
all three shafts being revolved synchro-
nously. | ' :
Figure 1 is a sectional view through the
gear case attached to the crank or engine
case of the engine, disclosing the “inclosed
gearing, the section being taken at line 1-—1
of Fig. 2. Lo ‘
Fig. 2is a view of the mechanism at Iine
2—2 of Fig. 1. = ‘ .
The crank ghaft 1 is actuated as usial
from the engine and for purposes of . the
present invention is provided with a reduced
extension or journal 2, upon which a gmall
sprocket..wheel 8 is keyed, and from this
sprocket wheel a sprocket chain 4 passes over
the sprocket wheel .5, twice the size of the
wheel 3:and keyed to the shaft 6 which con.-
trols the action of the intake valves of the
engine in usual manner, the wheel 5 revoly-
ing at one-half the speed of the wheel 8. e
The cam shaft for controlling the action
of the exhaust valve or valves of the engine

In usual manner, -is- indicated. by the nu-

meral 7, the three shafts 1, 6, and 7 being
journaled as usual in the engine casing §,
and a gear casing 9 is utilized to cover the
gearing and attached to the engine casing.

‘Beyond' its bearing, the exhaust - valve
operating shaft 7 is fashioned with a reduced
extension or journal 10, projecting into the
gear casing and alined with the shaft;-and
at its extremity the extension bears a lever
arm 11 loosely ‘journaled thereon by means
of its hub 12 which incases the extension, and
the hub has an' outwardly projecting boss
13, a retaining collar 14 surrounding the boss
and attached to the gear casing 9 to retain
the hub on its journal against the tension of
a spring 15 incased in the hub and bearing
against the end of the journal 13.

The lever arm 11 is thus free to osecillate or:

rock on its journal 10, and may be so rocked
through the segmental rack 16 keyed on the
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boss 13 and actuated through the complemen- -

tary rock arm 17 carried by the rock shaft

18 journaled at 19 in the gear case 9, and ;

this rock shaft 18 may be operated from the
steering column of the motor vehicle pro-
pelled by the engine, or in other suifable
manner, for the purpose described.

The lever arm 11 forms part of an oscilla.
table frame, the other members of the frame
being an'arm 19’ loosely journaled on the
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journal extension 10 near the bearing for the
shaft 7, and an arch bar 20 rigidly connecting
these two arms, and in the free ends of these
arms a stud shaft 21 is loosely journaled,
extending parallel with the enumerated:
shafts and revoluble about the axis of the
exhaust valve shaft 7. : e
Trom the large sprocket wheel 22 retained
on the extension 2 by the cap 29/, a sprocket
chain: 23 passes over a sprocket wheel 24
loosely journaled on the extension 10 and
attached to revolve as a- unit with a smaller
gear wheel 25 which latter is continucusly
Tn mesh with a gear wheel 26 fixed on the
stud shaft 21 and the latter wheel may roll
on. the wheel 23.
wheel 27, is also fixed on.the stud: shaft,
which shaft it will be remembered. is free to
revolve in its bearings in: the oscillatable
arm or frame, and this wheel is continuously
engaged with the gear wheel 28 fixed on the
extension of the cam shaft.7. Thus 1t will

be apparent that the crank shaft 1 drives the.

exhaust valve shaft through the medium

of sprocket - wheel 22, chain 23, sprocket

wheel 24, gear: 25, wheels 26—27 and fixed
gear 28, the wheel 97 however, may be rolled
about the wheel 28 with the shatt: 7 as its
axis of movement to change the relation of
the peripheral movement of the -exhaust
shaft to the crank shaft, as the oscillatable
frame revolves about the shaft 7. :
Assuming the crank shaft 1 to turn in the
direction of the arrow in Fig. 1, and the
gears and sprockets move as indicated, the
normal action of the gearing in- operating
the valves will be accomplished. The gear-

ing for changing the timing of the exhaust

valve is operated, manually, from the steer-
ing column as deseribed and the boss 13 1s

moved to revolve the hub of arm: 11 on the

extension 10, and for the salke of clearness.

acsume that the crank shaff 1 remalins sta-
tionary. The gear 25 will'be held stationary
and gear 26 will be caused to roll on it, turn-
ing gear 27 through the same angle with
respect to shaft 1. The combined movement

A gecond, smaller, gear .
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97 and the turning of the

of rolling gear
11—19"—20 will 1mpart a

oscillatable frame

“motion to gear 98 on the exhaust valve shaft

7, and in this manner the peripheral move-
ment of the shaft 7 is changed with relation
to that of the driving shaft or crank shaft
1. The change gear train is so proportioned
that one turn. of gear 28 is effected by two
turns of gear 22, therefore one stroke of the
engine piston (180° turn of the crank shaft)
will turn the gear 28 through an angle of
90°, and since an advance of the action of
the exhaust valves of 160° or 180° with re-
lation to the crank shaft produces the max-
imum braking effect, such action will be
produced by the ratio of the diameters of
the gears 25, 11 and 27 28 as shown.

What I claim is— o

1. The combination with the ~driving
shaft and driven shaft and driving connec-
tions comprising a sprocket wheel on each
shaft and a sprocket chain,
the driven shaft being loose) -a gear fixed to
said loose sprocket wheel on the driven
chaft and a fixed gear on said shait, of a
frame oscillatable on the driven shaft and
a loose shaft in said frame, and a pair of
fixed gears on the stud shaft engaging the
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fixed and loose gears on the driven shaft

respectively. !

9 The combination with the driving shaft
and driven shaft and driving connections
therebetween, of an oscillatable frame jour-
naled on the driven shaft and comprising

80-

o lover arm with a hub formed with an ex-

tended boss, a segmental rack fixed on the

boss, a complementary rack and actuating

means therefor, a gear wheel loose on the
driven shaft forming part of the driving
connections and a fixed gear on said shaft,
o stud shaft journaled in the oscillatable
frame and a pair of gears fixed on said stud
shaft engaging respectively the loose gear
and the fixed gear on the driven shaft.

Tn testimony whereof I aflix my gignature.

" OSCAR Z. BREWER.
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