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‘Unirep States PATENT OFFICE.
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SPECIFICATION forming part of Letters Patent No, 645,902, dated March 20,1900,
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To all whony oo NI CONCETN: ‘The motor-housings E are secured to the cir- 5o
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Beitknownthatl, ELMER A. SPERRY, a citi- ‘cular journai-case A” by two.surfaced anga-
zen of the-United States, residipg at Cleve- | larrecesses, preferably parallel with the axis,

land, in the county of Cuyahoga and State of |

Ohio, have invented certain new and useful
Improvements in Motor-Gearing, of which the
following is & specification. | |

My invention relates to motor - gearing
adapied especially for vehicles, whereby the
power connections from the motor to the driv-
ihg-wheels, axle, or axles may be compounded
at will and the motor may be given an in-
c¢reased leverage over the load. |
Tt also relates to manipnlatingconneetions
for the gearing and interlocking device with
the control of the vehicle, whereby the com-
pound gearing and power connections are in-
terieiuted as to their operations, all ¢f which
is degeribed and fully set forth in the present
specification and illustrated in the accom-
pahying drawings, in which— |
- Figure 1 is a sectional view of the motor
housings and gearing; ¥iz. 2, adiagram show-
ing arrangement of the ontrol and lock for
the change-gear devices. Fig. 3 is supple-

mental to Figs, 1and 2, being asection through-

" the intermediate shaft, showing change-gear.
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Fig. 4 is a diagrammatic-view showing the
manipulaiing devices mounted upon the body
connected with the operating parts of the
motfor-gearing. . = | |
- Similar letters of reference indicate like
parts-throughout.” '

“Referring now to Fig. 1, let A and A' repre-
sent the members, respectively,of acompound
axie, a planeiary-gear arrangement being

clearly illustrated. To these shafts are con-

necled, respectively, gears meshing with re-
volving pinions, &1l within the oil-housing B,

‘furnished with oil-plug a. The housing will

be.seen to consist of the extended web of the

within the inclosing housing «’. The ‘ jack-
in-the-box” structure being familiar it will
not be explained in defail. The pinion D is
mounted upon 2 shaft D', which In turn is
monnted and journaied within the motor-

‘haigings, which receivesupport from the jour- -

[

~1.

for holding the parts accurately in line, being
clamped by suitable bolts, (shown at E' E'j

The shaft D' is preferably supplied with a g5

driving-gear b, which meshés with the motor-
pinion . One form of 4 mechanical clutch
or brake is shown, consisting of the disk b",

codperating with the bevel-face within the

gear at-0% and supported by pins ¢ ¢, which 6o
slide in the yoke ¢', suitably attached to the
motor frame or housing K and serving at its
ecnter tohold a rotating scrow-threaded shaft
¢, rotated by the arm c°, the serew-threads
operating to insert and withdraw the conical 65
friction-disk b. - All ispreferably surrounded
by the housing b*, separable at b’ The other
end of the shaft D’ is socketed for the recep-
tion of the rod d, fitted to slide within the
socket. The pin d', carried by the rod d, ex- 70
tends laterally through an elongated slot
(clearly seen) and having its ends securely
fastened within the internal cirealar groove, .
(clearly seen at d”.) The rod d in moving,
backward and forward thus serves to move 75
the pinion D, which is loose upon the shaft D’,.
out of and into engagement with the clutch

| D", rigidiy attached to shaft D', Thiscluteh,

may be of any suitable construction—such,
for instance, as a friction-clutch—but I pre- 8o
fer to use the positive jaw-ciutch shown, so

| that when the pinion D is slipped to the left, .

ll
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a8 shown, it is free from the clutch and to the
right it is in engagement therewith. 'The
pinion ismoved byaswingingcam F',mounted 83
upon the cam-lever F, swinging about a pivot
F", reference to which will be made later
Attention is called tothe fact that the pin-
ion D isin a position difficult of Jubrication,

which is required when the same is free upon go

‘gear C, which meshes with the pinion D, all | the shaft.  Thisof necessityisdone away with

by supplying it with a roller-bearing consist-
ing of a circular roll of needles, (indicated at
d3,) this style of bearing being also adapted
for longitudinal motion upon the shaft, neces-

{ sar¥ in this instance.

-

5 shaft D' issupplied with therigidly-at-

nals A A", mounted upon the compound axle. ' tached gear D°. "(Clearly seen in the figures.)




This gear is organized to mesh with
on a swinging shaft D3, (clearly seen in Fig.
3,) -being pivoted at F"in the housing K and
bemg mampulated by lever If, which attaches

5 to pivot I’ outside the housmﬂ' Integral
with the gear D*andrigidly attached thercto

- 15 gear D% which, together with D4, is organ-

ized to turn loosel y upon the shaft D% and
which is organized to mesh with master-pin-

10. fon D, mounted loosely upon shaft D’. It

gear D4 |
. be understood. It will also be seen that ti:e

will be seen that by the use of lever F the |

shaft D® is swung into and out of mesh or
operative engagement with its cooperatmg
gears, and at the same time the magter-pin-
ion D may be made to engage and disen-
gage with its codperating cluteh D by means
of the cam F', (clearly seen in the figures,)
which is monnte(l upon lever-¥ and moves
therewith. Thiscam engages rod d,provided
with an engaging pin- d?, mampulatmg the
rod dlongitudinally mbhm the socketed shaft
D', and thus manipulating one member of
the. cooperatmg clutches. The arrangement
showninthedrawingscontemplatesthe move-
ment of the loose pinion D longitudinaily
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Pon the shaft, so that the engaging teeth

may be engaged and this action will be
seen to occur at the same time that the throw-
ing in ‘and out of engagement of the gears
upon the shaft D* takes place, the cam-slot
being of such contour that the action is not
- simultaneous with the actual engagement of
the gears, but rather occurs dissimultane-
ously or successively, the clutch being dise
35 gaged before the gears are engaged and vice
Versa.
In Fig. 3 is seen the Interal
‘gerves to connect the rod d with the cam F'.
- The contour of this cam is plainly seen in
40 the figures and eperates to engage the pin-
~ion D with its cluteh D" and with its codp-
erating. gear alternately, -there being a po-
sition where both are disengaged and there
being a region in, the center part of the cam
where one is dlqengaged before the other is
engaged and whei e t.he plmon i8 entire] y free
from either. .
- Owing to the mechamcal strams brought
to bear upon the lever F and its connected
50 parts, a mechanical loek is- used, shown by
the latech ¢ and its coiperating stationary
- .part €', having an undercnt pawl pwoted
' n the lever F' at ¢’ engaging the finger ¢,
Tﬁe finger ¢* is pressed upon at one side by
5 5 a spring ¢* and upon the other side engages
a pin f, connected rigidly with the rod f
The pin f slides in aslot, (shown in dotted
lmes at K3,) constituting a lost-motion device,
" in the head of the laver F, so that the pin f
6o after traveling & .short distance’ comes into

30

rigid engaﬂement with the lever'in eitherone |

or the other direction. The rod f iz manipu-
lated by any suitable device--located, for in-
atance, in a carriage. I'rom the different di-
nmetera of the gears D% D!, D% sud D in-

-t 8ay at notch indicated at G*—the se

pin d*, whlch |

e

in

“for the motor M, (indicated at 14,)

643,502

creased leverage from their use will readily

pinion D serves two other geara—viz., being-
in constant engagement with the main driv-
ear C and also at times with the gear D¢, 70
aitably mounted, for instance, within &
vehicle-body X (see Flg 4) is the controller -
ivoted so
as to revolve in Journals H' 1I' an snpplied
at some point in its moving system—for in-
stance, at the basec of the cylinder—with a
dlsk g, baving notches, one of which is shown
at ¢', and which serve to allow the segment
G* o pass.freely. The segment G* forms a
part of the mani pulatm g system or connection
for the compound gear, as described above.
It-will be reen that wheu the controller is so
turned that a notch ¢’ is presented in the
path of the seginent G* the handle G may be
manipulated freely; butif the controller is
not 8o turned that a notch is present the han-
dle G is locked, and this locking action may
take place in either of its extreme positions,
This position I will denominats as that in
which the controller is out of action—viz., ¢o
when thesegment G¢isallowed to pass freely—
and 4 will be seen that when the segment is
only partmlly turned the controller will be
locked in this position orlocked out of aetion -
and prevented from turning into any one of ¢¢
its active positions. - Moreover, it will bano-
ticed that shonll the operation 6f the handle .
G be stoppedin the middle of its exouraionE
nt
will then be found only part way through the 1c«
notch, thereby effectually locking the eon-
troller H froin rotation in either direction, as
aboye referred t0. - Of course the notch g
may be a wide one, so.that the lockis eﬂeetual
onlyin one direction, without departmg from so
the spirit of the mvent'on

In or about the vehicle and within opera.t-
ing distance of the manipulating-handle G or
its connected parts is the limit-switch or au-
tomatically-operating self-releasing cut-offor r1
cut-out. "T'he operation of this device is well
known and may be briefly referred to as fol-
lows: The magnet ¢ wheu energized retracts
its hooked armature ', pivoted, R shown,
against the spring ¢, which has & predeter- 184,
mined -tension. ''he ook coiperates with
the nose *of the lever j, which. also is far-
nished with the retractile spring y'. ~ The sta-
tionary contact, which may be ip cireuit with
the magnet ¢, is shown at % and codperates
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with the contact k', mounted upon the lever .

When these contacts are czosed the circuif -
is complete and -the hook 1’ engages the nose

2* and holds the contacts in closed-circuit re--
lation against the tension of the springj'.
Whenever the current increases beyonﬂ & eer- ,
tain strength, the heoked armature ' 19 re-
tracted, rolcas sing the lever j and allowmg the;
spring 7’ to open tha contacts & and &', ] pré:

fer to reengage the cui-off contacts or closg, 130
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the cireuit by a movement of the handle G for
the following reasons, among others: first, the

double use of the same handle simplifying

construction and operation, and, second,when
the limit-switch or cut-off operates 1t indi-
cates that an extraordinary demand 1s being
made upon the motor and may be made toin-
dicate that the compound gear, which greatly
increases the leverage of the motor over the
load, should be called info operation, and it
is natural that the same handle be made in
this way to accomplish both purposes—viz.,
that of increasing the power for the motor
over the load, and thereby correcting the
cause, and reéstablishing the circuit, so that
its operation may again go forward.

The use and operation of the various struc-
tures have been faithfully pointed out as
they have been described and will readily be
understood by those versed in the art to which
it pertains.

It will be readily seen that some of the ro-
tating members—for instance, shaft D'-—are
exposed and not housed. BSuch exposed ro-
tating parts are useful in bringing the teeth
of the cluteh or gear opposite, 80 as to prop-
erly mesh when throwing the lever ¥. This
lever, it will be noticed, may always be thrown

out of gear or into its middle position from |

either extreme position. The rotating parts
being thus freed, their rotation, as above, may
be accomplished by any means, preferably
without rotating the axle A, and it is found
convenient for properly throwing the change-
oear mechanism. The lever F or connected
parts are provided with retaining means,
preferably for both operative positions, as
well as the central or inoperative position,
one form of such locking device being shown
in Figs. 2 and 4 by the notches G' G* G?, co-
operating with the stationary member H, all
of which may be operated by the handle G.

It will be readily understood that while it
is designed to use the above parts in the re-
lation shown, yet some may be used without
the others, and theinvention extends to such

use.
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1t will be furthermore readily understood
that the construction and arrangement may
be varied without departing from the spirit
of the invention.

IHaving thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— |

1. In a motor-gearing, a shaft and first gear
upon the shaft, a fourth gear mounted loosely
upon the said shaft and a clutech upon the
shaft codperating therewith, a device for en-
gaging and disengaging the clutch, a movable
shaft, a second and third gear on said shaft,
meshing in order numbered with the first and
fourth gears on the first-mentioned shaft,
means for swinging the movable shaft and an

operating connection between the said means
and the said device,

2. In a motor-gearing, a socketed shaft, a
clutch upon the shaft, a gear mounted loosely
upon the shaft, provided with a codperating
cluteh, a device for engaging and disengag-
ing the cluteh, protruding beyond the end of
the shaft from the socket, and a swinging le-
ver, bearing a cam and operating connection
between the cam and the device.

3. In a motor-gearing, a first gear suitably

“mounted, a fourth gear mounted loosely, a

4

cooperating cluteh for said fourth gear, o de-
vice for engaging and disengaging the clutch,
a movable shaft, a second and third gear on
the movable shaft, meshing with the first and
fourth gears, means for swinging the mov-
able shaft, an operating connection between
the means and said device, and a socketed
shaft for the said first and fourth gears and
the cluteh.

4. In a vehicle-motor gearing, a change-
oear mechanism, an operating means extend-
ing to the mechanism, a controller for the
motive power and an interlock between the
means and the controller.

5. In a vehicle-motor gearing, a change-
gear mechanism, an operating meansg, extend-
ing to the mechanism, a controller for the
motive power and a device operated by the
means for locking the controller out of action
when the change-gear mechanism is in its dis-
engaged position.

6. In a vehicle-motor gearing, a change-
gear mechanism, an operating means extend-
ing to the mechanism, a power cut-off and an
actuating device for the cut-off, operated by
the means.

7. In a motor-gearing, a drive-wheel gear,
a revolving source of power, an intermediate
shaft between the source and the gear, hav-
ing a pinion meshing with such gear and a
gear which sustains the connection to the
said source, the last-named gear being hollow
and having an internal face, in combination
with a brake organized for codperation with
the internal face of the gear.

8. In a motor-gearing, a revolving source
of power, connected to the drive-wheel gear
through an intermediate shaft, a large and
small gear upon such shaft, the large gear be-
ing bored from one edge, offering an internal

| frietion-surface,a non-rotatable friction mem-

ber, codperating with such surface and an
operating means for such member.,

9. In a motor-gearing, ashaft and first gear
upon the shaft, a fourth gear mounted loosely
upon said shaff, and a cilutch upon the shaft
coOperating therewith, a device for engaging
and disengaging the cluteh, a movable shaft,
a second and third gear on said shaft meshing
in the order numbered with the first and
fourth gears on the first - mentioned shafft,
means for swinging the movable shaft, an op-
erating connection between the means and
the device, and alocking device for the means.

10. In a motor-gearing, a shatt and first
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gear upon the shaft, a fourth gear mounted

_loosely upon said shaft, and a cluteh upon the

(3 |

shait coOperating therewith, a device for en-
gagingand disengaging the elutch, a movable
shaft, a second and third gear on said shaft
meshing in the order numbered with the first
and fourth gears on the first-mentioned shaft,
means for swinging the movable shaft, an op-
erating connection between the means and

|

thedevice, and a three-position locking device 10
for the means, whereby the same may be re-
tained in its two operative and also in its in-
operative positions.

ELMER A. SPERRY.
Witnesses:

A. D. DANA,
M. C. PRENDERGAST.
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