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Toall whom it may. concern.:
- Be it known that T, Wirtram WALLACE, a sub]ect

| of the Klng of Great Brltam residing in Lwerpool in
the county of Lancaster, England have invented cer-
“tain ‘new: and wuseful Impmvements in Reversing-

- Gea.rs, of which the following is a sPemﬁcatmn

This invention relates to reversing gears, and is par-

:..tlcularly appllcable to cases such as petrol engines,

~ gas engines, alternating current motors and the like,
10 i

in which when a reversal,of the direction of- rotation

. bf the motor takes place, and the motor is, in the first

L mstance stopped, energy is required to start it again in
'~ the reversed direction; the invention is also applicable

15

" to reversmg gears generally where 1t 18 desired to store

upina rotatmg mass, during the rotation of the part to

- be raverﬂed in the one direction, kinetic energy which
o i’ adapted 1:0 be utlhzed in effecting the reversal of
o 'rotatwn . |

I have illustrated my mventmn in‘the accompany-

_mg drawmgs in which

Flgure 1 is an elevation of the general arrangement
of my invention as applied to a petrol engine; Fig. 2 is

-an end elevatlon of Fig. 1; Figs. 3, 4 and 5 illustrate a

25

modlﬁca.tmn and Figs. 6 to 8 illustrate details of con-

'structmn - |
The mventmn will be described in the first matance

by way of example, ‘as applied to a reversing gear for

- “petrol engines. .

30

‘To reverse such erigines it is necessary of course, first
to stop the engine, then to alter the means for actuating

- the valves and 1g111t10n device so that their action pro-

~ ‘vides for rotation in the reverse direction, and then to

- start the engine rotating in the reverse direction, and
accordmg to. thlﬂ invention these conditions are com-

35

plied with as follows:—

A pair of fly-wheels 1and 18, gee Figs. 6 and 7, which

N may ta.ke the place of the usua.l engine ﬂy—wheel are

e mounted on the engine shaft 2 so as to be adapted to
Totate freely relatively thereto, and each is provided
~with a clutch, 3 and 3#, reapectlvely, which is adapted

40

~to connect its ﬂy—wheel to the shaft, the clutch being
S preferably of that type which ma.kes the connection

. gradually and without shock. The two ﬂy-wheels are
~ geared together in such manner that they rotate in op-
45

poalte ‘directions, preferably with equal speeds; the

gearing preferably comprises bevel wheels 4 and. 42,

one on each of the two adjacent faces of the ﬂy—wheels

‘and one or a series of intermediate bevel pinions 5 car-

ried in a bracket 6 which is fixed. Each clutch is

_provided with an operating collar 7 and 7* respectively,

o and the said two collars may be s0 connected so. that

' while either of the clutches may be used to separately

" connect its fly-wheel to the shaft they cannot both
.'-connect Bnnultaneﬂusly, both however may be free at
‘the same time. Preferably, these collars are connect-

gition engages the one clutch and its fly-wheel and the
shaft and in the other extreme position engages the
other clutch and fly-wheel with the shaft—the degree
of engagement of the clutch depending upon the amount
by which the lever is moved from mid-position, in
which latter position both clutches are free.

The reversing lever may be articulated to the means
actuating the ignition device and controlling valves
in such manner that when the lever is on the one side
of mid-position these means are adapted to provide
for rotation say, shead, and is on the other side, for

rotation 1n the reverse direction. This may be ac-

complished, as shown in Figs. 1 and 2, by connecting
the lever 8 to a cam shaft 9, fitted with two sets of cams
10, so that it moves the shaft axlally to bring either
one or other of the two sets into operation; this is ef-

fected by connecting the lever 8 to one end of a lever

11, the other end of the latter lever engaging in a groove
in a grooved sleeve 12, fixed on and rotating with the

‘cam shaft 9; or the lever 8 may be connected to the

cams, and operate them to insure the same result.

I have shown in Figs. 3, 4 and 5 2 modification which
enables me to dispense with the lever 11, the grooved
sleeve 12, and the two sets of cams 10. In the modi-
fication the cam shaft 9 as before is driven by any suit-

‘ able form of two-to one gear; in the case illustrated,

spur gearing comprising a pinion 13 and wheel 14 is
used, but the wheel 14 instead of being keyed to the
cam shaft 9 in the usual manner, is connected to the
shaft by means of a disk 15; this disk is provided with
pins 16 which engage in slots 17 in the wheel 14 so that
the wheel 14 can move relatively to the shaft 9 within
the limits of the angle between the extreme ends of the

slots; these extreme positions correspond with the cor--
“rect positions of the cam shaft angularly relatively to
‘the crank shaft for the two directions of rotation.
therefore, while the engine is rotating say right-hand-
edly, -it be stopped and caused by the inertia in the

If

fly-wheels .to rotate left-handedly on changing the
clutch engagement, the wheel 14 will, on a reversal of
rotation, first move relatively to the shaft through the
desired angle, after which the slots will engage the pin
and rotate the cam shaft appmpriately for the reversed
direction of rotation.

~ The details of construction are shown in Flgs 6 and
7. The side frames 18 which carry the engine are pro-
longed and serve to carry the bracket 6; this bracket
has two end bearings 6* and two central bearings 6®

t which carry the spindles 19 and the pinions 5, and the

ed tn tha reveramg lever 8, which in one extreme po- l

bracket has a further bearing 6°, through which a bush
20 on the engine shaft passes; this bush also carries the
two fly-wheels and the fly-wheels are kept in proper
position by end locking nuts 20/ on the bush or by suit-
able collars on the shaft; in this way it will be seen that

the_th:ust_ produced by the engagement of the clutches

is taken by the bearing 6° of the bracket 6.
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In Figs. 8 I have illustrated a modification of the
gear in which the row well known Hele-ShaW clutches

are employed. These clutches are specially adapted

for use with my present invention, because with them -

there is a gradual and easy engagement. The two fly-
wheels, the bevel wheels, the pinions, the center bracket
and the bush may be constructed as already descr 1bed.
The clutch consists of a core 21 keyed to and rotating
with the shaft and provided with a series of feather-
ways, an outer casing 22 bolted to the fly-wheel, an
end . piece 23 bolted to 22, and an axially movable
sleeve 24 adapted to press together the two series®oi
“‘ Hele-Shaw’’ disks, the teeth of the one series engaging
in the feather-ways of the core, and the teeth of the
other series engaging in the feather-ways of the outer
casing, the two sets being arranged alternately, the

reversing lever and operating gear operating the sleeve

24 by means of the grooves formed therein.

- The action of the a‘tppamtus is as follows:—

Assuming the engine to be rotating ahead:—then the
ahead cluteh would connect its fly-wheel to the shaft
and the two fly-wheels would rotate, one in the ahead
direction and the other in the reverse direction; to
reverse the engine the reversing lever would be pushed
over, the ahead cluteh released, and the valve and
1gm131011 devices put out of operation, whereupon the
engine would stop; on a further movement of the lever
the said devices would be so operated as to provide for
reverse rotation, the reverse clutch would then grad-

ually connect its reversely rotating fily-wheel to the
shaft and the inertia of the two rotating fly-wheels

The ignition device and other parts which

" may be of any of the usual well known types, are, for

40

- 495

the sake of clearness, omitted from-the drawings.

To change the direction of rotation. back to ahead,
the hand lever ismoved back, the reverse clutch discon-
nected and its fly-wheel released, the engine Stapped

‘the actuating means changed to the ahead position, the

ahead clutch engaged to gradually connect the ahead
fly-wheel to the shaft, and the inertia of the two rotating
fly-wheels utilized to start.the engine ahead.
be noted that there is noreversal of the direction of rota-
tion of the respeetive fly-wheels when the engine direc-
tion is reversed, and that both during ahead and re-

verse rotation of the engine, the ﬂy-wheels are posi-

tively driven always in the same direction.
In the modifications shown in Flgs 3, 4 and 5, the

"~ movement of the reversing handle in the act of re-

It will

1

‘would be utilized to start the engine in the reverse |
- direction.

860,508

versing the direction of rotation does not- operate the
ignition and exhaust devices above described, the

operation of these devices being effected automatically
when the engine is rotated by the fly-wheels in the
desired direction as soon as the pins reach the limits
of the slots as described. |

Two fly-wheels are used by preference, but as each
respectively always rotates in the one direction—the
opposite to that of the other—it Is evident that one
wheel only may be employed together with means

for directly connecting it to the shaft, and means for -

connecting it to the shaft through a rotation reversing
device; with the two fly-wheels, however, one is always

direc tly connected to the shaft at the time the kinetic

energy of the two is being given up to the shait.
The means for operating the clutches in conjunction

with the valve and ignition actuating means may, of

50
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course, be varied to suit the type of engine to which

the invention is applied; in an ordinary gas engine,
for example, the ignition, inlet and exhaust. valves
may be controlled as described in connection with the
petrol engine; 1n a turbine of reversible type, the de-
flecting vanes, or other part moved to reverse the action,
would be artlcula,ted to the clutch operating gear.

The invention may also be appliéd tosuch cases asi—
planing machines, in which the return stroke may

70

79

be accomplished by the reverse action described, the

fly-wheel in this case being driven; lift and hoist appa-

ratus in which energy stored up as the lift descends

may be utilized to start the motor in the reverse direc-
tion for ascending.. |
In the case of electric motors the reversing handle

would, of course, be connected to the controlling

switches.
Having now fully described my 1nvent10n I declare

that ‘what I claim, and desire to secure by Letters ;

Patent is:—

In a reversing gear, in combinntion, the shaft a sleeve
20 thereon. a bracket having a central bearing for gaid
sleeve, two rotatable pieces mounted on the sleeve, one on
each side of the bracket, clutches carried on the shaft and
andapted to engage with sald pleces, a bevel wheel on each
rotatable piece, pinions mounted on the bracket and en-

gaging with said hevel wheels and mezms for operating the-

clutches.

In witness whmeuf I have hereunto set my hand in the_
| presence of two subscribing witnesses.

| WILLIAM WALLACE
Witnesses :

J. B. LLOoYD BARNES,

JosErH E. HIRST.

80

85

90

Jo




	Drawings
	Front Page
	Specification
	Claims

