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o all whom it may concern:

Be 1t known that we, HERMAN KDWARD

ZasTROW and JULIUS Herman Kor CPP, Cliil-
zens of the United States, residing at Porta,ﬂe
in the county ot Columbia and State of Wis-
consin, have invented a new arnd useful Im-
provement in Reversing Gear for (zasolene-
Hngines, of which the followmﬂ 1S &, speolﬁm—
t10]:1

Our mvention is 1. the nature ol a revers-
mg gear attachment for cas and gasolene en-
olmnes. ~

Four oyolo engines, as ordinarily made, can
only be run in one dlI'thIOIl but they can be

made to reverse by two &d]ustmonts one of

the lifter cam for the exhaust valve, and the
other of the spark circuit controller that 1s
to say, by altering the time of e\ploolon and
exhaust in relation to the position of the
crank and piston.

Our invention consists 1n a simple and

practical means for reversing without having
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to gain access to the interior of the engine,
and it comprehends as 1ts most distinctive
feature a peculiar construction of slip clutch
between the timing wheel and its shaft so
that the timing wheel may turn a U'11?“{331r1 cdis-
tarice on the shaft independently of “the shaft
and then take up against and turn rigidly
with 1t, In connection with an adjustable cir-

' omt oontroller as hereinafter fully « descrlbeu

witn reference to the drawings, 1n wnici
Figure 1 is a broken side view of the drag
oolmeotlon between the timing wheel A and
shaft C which carries the lifter cam and Show--
ing also the circuit controller H and the main
ora,nlc shaft C S with the gear W meshing
with the timing wheel. Fws 12 1P 1° 14 le
are detail “views showing dr frerent positions
of the timing wheel and its shaft. Figs. 12
and 1P are side and top views showiog the
relative position of the timing wheel and its
shaft When the timing wheel 1s revolving in
the direction of the arrow in Figs. 12 and 1P,
Iig. 1¢ snows the shalting Or transﬂ;lon move-
ment of the timing Wheel in relation to the

shaft C, and Figs. 14 and 1° show the position

of the same parts when the transition move-
ment of Ifig. 1°¢ has been completed. Iigs.
14 and 1e showmw the position of parts for
running in the reverse direction to Kigs. 1°
and 10, Tig. 2 is a side view of a four oyole
oasolene enﬂmo,_)artly broken away, show-
ing our reversing attachment applied. Kig. 3 ;

‘A on the shaft C, as seen 1n Kig. 1.

Ifig. 4 1s a section through the circuit con-
troller taken on line 4—4 of Fig. 2 and Fig.
5 shows 1n perspective view a modlﬁoatlon of
the mvention. -

Referring to I1gs. 2 and 3, C S 1s the main

crank shaft G the ora,nk E the piston rod,
I the ~)1ston and C the cam shaft bearing the

lifter cam B for the exhaust valve plungor D.
The main crank shaft has a small gear W
which meshes 1nto and drives the larger gear
This 1s
the ordinary construction of the four cycle
engine, the gear A having double the number
of teeth as W}, and said gear A being rigid on
its shaft and known as the timing wheel for

‘giving the spark at every second revolution
of the crank shalt.

Our invention is direct-
ed chiefly to the relation of this timing wheel
to its shatt whereby it runs rigid with that
shaft in one direction, but when turned in the
opposite direction will turn loose on that
shaft a given distance, far enough to alter the
time action of the exhaust cam, and then
take up against and continue to rotate rig o1dly
with that ‘shaft in a direction opposite to “that
in which it formerly ran. .To accomplish

-this result, the time wheel A, see Figs. 1 to 1¢,

1s rotarily a,o]ustable on its shaft throu-:rh an,
arc of about 764°. On the outside of the
wheel 1s cast an onlorgement A? formed with
a curved recess a b extending through an arc
of 76%°. This recess at 1ts ends ¢ and 0 has
deep seats adapted to receive a round pin P
rigidly fastened to the shaft C outside the
wheel and- this pin P is designed to drop into
either one of the end seats @ or b of this recess
and to shiftfrom one to the other according
to the direction of revolution.

Inside of the time wheel A, see Tl S.
10 1¢ and 2, the wheel 1s cast with a hub A“'
which 18 surrounded by a coil spring I. This
spring 1s locked at one of its ends to the
wheel A and at 1ts other end 1s locked to a
washer J. This washer abuts against the
stationary bearing K, Fig. 2, projecting
from the engine case, but may be dispensed
with.

The hub A’ of the wheel A does not extend

“all the way up to the washer, but 1s spaced

some distance away, so that the wheel A
may move Inwardly on its shaft against
spring 1, as in dotted hnes Fig. 2, far onough

| to allow the locking seats a or b 011 the out51do

' 18 a.vertical section on line 3—3 of Kig. 2. 55
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to move away from locking engag ement |
with the pin P on the shaft and thus allow
the wheel to turn on the shaft, the distance
of the arc between seats a and b being about

764°, which 1s the distance requlred to
oive the changed relation between the erank
and exhaust cam for running in the opposite
direction.

On the stationary sleeve bearing K, see
Fig. 2, 1s swiveled the ring A" of a handle I
be‘xrmo a brush & and formmw the spark
cireuit_controller. This brush forms a ter-
minal for one wire of the battery and as the
shaft C rotates, a rigid pin 4, see Ifigs. 1 and 4,
comes into contact with the brush & to close
the circuit. By swinging the eircuit control-
ler around the shaft L The time of contact
between the pin 2 and brush may be
changed. Two lugs 5 and o', If1g. 2, are
fixed rigidly to the side of tle engine case
and furnish stop points for the cireuit con-
troller handle to stop against, as seen 1n If1g.
1, to llmit and define the sweep of the cireuit
controller and the time of the spark.

The operation of the attachment 1n revers-
ing, is as follows: In Figs. 1, 2 and 3, the
engine 1s set for the fly wheel on its shaft C S
to turn to the left, Whmh turns wheel A n
the direction of the arrow in Figs. 1% and 17
and 3. To reverse, the engine is brought to
rest. The circuit controller handle is then
thrown down, as in dotted line Ifig. 1, to
properly time the spark for reverse explo-—
sions. The fly wheel 1s then turned to the
right by hand, or reverse to the arrows shown
11 Fl‘-’?" 3. The cear on the fly wheel shaft
turns the time wheel A in the direction 1ndl—
cated by arrow in Fig. 1¢ and cam B, Fig. 3,
1s turned away from plunger D 1n Jirection
opposite to that indicated by -the arrow 1n
Fig. 3 and there being no resistance, the
pressure or iriction of pin P in its’ qeat
caused by the coil spring, 1s suflicient to hold
the pin and rotate shaft C until cam B comes
into contact with exhaust plunger D on the
opposite side, as seen at B’ in dotted lines in
Fig. 3, and then the resistance of plunger D
is sufficient (the exhaust valve spring oper-
ating on plungers D must be strong enough
to furnish the required resistance) to arrest
the motion of C and release the pin P’ from
its seat, whereupon the wheel A turns loose
on the shaft C 764° until the other seat b
of the recess engages pin I’, as n Fig. 14, and
carries shaft C around with 1t in regular revo-
[ution and rigid connection for that direc-
tion of revolution. To reverse back again,
the circuit controller 1s thrown up, the ﬂy
wheel 1s turned to the left and a similar drag
action and alteration of timing takes place.

As a modification of our mventlon the same
result can be attained by causing the shp
movement or drag connection to occur be-
tween the shaft C and the exhaust valve cam |

854,550

B, instead of between the timing wheel A
and shaft C as already (Iesuibml This
modification 1s shown in Fig. 5 in which the
cam B? turns on the shaft € by virtue of «
recess and the seats of this recess lock with
the coupling pin P* on the shaft and the cam
with 1ts hub 1s capable of sliding longitu-
dinally on the sha ft against the tension of
coll spring I* and fixec I collar J* to eNERUe

and disengage the coupling pin and loc l.x.!.l]._:(__’;

seats.
We claim:

1. A reversing gear for gas aml TASOCINe

engines, (‘ODSIStlllW of a shaft bes ATING & ¢l

and timing wheel and a s ship cluteh on the
shaft ary a,nﬂe(l with a limited free movement
to permit a changed relation of the timine
wheel to the cam, sald slip clutch ])("111“
formed of two pmts one ol which is slidable
longitudmally along the shaft and provided
with a spring Tor holding 1t into yielding en-
ocagement with the other part.

:2. A reversing gear for gas and gasolene
engines, conslstmrr of a shaft bear iNg a4 can
and tumnﬂ wheel, a slip cluteh on the shalt
arranged with a limited free movement to
permlt a changed relation of the timing
wheel to the cam, said slip cluteh having a
spring seated portlon slidable longitwdinally
on the shaft and a civeuit controller for corre-
spondingly altering the time of the spark ar-
ranged beside the cluteh and havi g a rotary
ad]ustment about the same shaft.

3. A reversing gear for gas and gasolene

engines, consmtmﬂ of a sh a,lt 1}0&1111*1 0 Gan,

a loose tuning wheel on the shalt lm_]g_lt.t_]_—
dinally movable on the shaft and havine a
slip -elutch on the outside formed by seats
arranged a predetermined distance apart for
reversing, a projection on the shaflt l_(:){f.]_{in;g;
alternately into said seats according to the
direction of revolution, and a coil spring ar-
ranged on the opposite side of the wheel and
hfwuw a bearing against which 1t 1s helc
for compression.

4. A reversing gear for gas and gasolene
engines, COllSlStleT of a shait bearmge a cam,
a loose 1;11111110* wheel on the shaft having a
slip clutch on the outside formed by secats
arranged a predetermined distance apart for
reversing

o)
altcrn&te]y nto tho seatb fwmmlmn to { 10

on the shaft bcmnd tn(, tlmmﬁ' Wi 1{101:, a sta-
tlonary bearing for the shalt, a washer mter-
posed between said stationary bearmg and

‘the spring, and a rotary adjustable cireuit

controller on the stationary bearing.
HERMAN EDWARD ZASTROW,
JULLUS HERMAN KOEPP.
Witnesses:

KAararyn M. I8
A I, KenLoage.

CLLOGGE,

a projection on the shaft lockimg

05

70

75

() O

95

oo

10

110

T15

120




	Drawings
	Front Page
	Specification
	Claims

