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N

. GEORGE WILLETT, OF ENGLEWOOD, ILLINOIS.
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SPECIFICATION forming part of Letters Patent No. 461,228, dated October 13, 1891,
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To all whom' it may concern

Be it known that I, GEORGE WILLETT, a
citizen of the United States residing at li.n-
glewood, in the county of Cook and State of
Ilhnom have invented a certain new and use-
ful Implovement in Electric Motors, which is

. fnlly set forth in the following speclﬁeatlon,
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reference being had to the accompanying
drawings, in whlch-—

Plvure 1 is a plan view of the car-truck
embodyintr my invention. Fig. 2 is a longi-
tudinal section taken on the hne 2 2 of Flo
1. Fig. 3 is a detail cross-section taken on
the hne 3 3 at one end of Fig. 1, showing the
clutch-shifting device. Fig. 4lsadeta11 CTOSS-
section taken on the line 4 4 of Fig 1. Fig.
5 is a longitudinal section smnlar to Fig. 2
but 5how1n0* amodified form in the mountmo
of the worm-screws. Fig: 6 is a detail cross-
section of the same, taken on the line 6 6 of
Fig. 5. Fig. 7 is a plan view of the end of
the car-truck, showing my oil box or receiver
mounted on the hub and motor-shaft. Fig.
8 is a detail cross-section of the same, taken
on the line 8 8, looking in the direction of
the arrows. Fig. 9 is a longitudinal eross-
section of the oil-box, taken on the line 9 9,
Fig. 8, the shaft carrying the worm being
shown in elevation. All figures are on the
same scale, except. Fig. 4, which is enlarged.

My invention relates more particularly to
the method of application of motors, particu-
larly electric motors, to vehicles or othercon-
veyances which it is desired to communicate
power fo for the purposes of locomotion; and
it consists in various devices and improve-
ments hereinafter stated, whereby power is
communicated from the shaftof the motor by
means of a worm attached to said shaft and
revolving with it in connection with the suit-
able devices secured to the axle or shaft of
a car-truck, and also certain clutech mechan-
isms.for connecting the devices operated by
the worm-screw directly to the shaft or axle
to be operated on, as hereinafter described.

Heretofore the shaft of the motor, espe-
cially electric motors, has been connected to
the axle of the vehicle by a system of gears
usually intricate and involved, requiring a
nice adjustment of parts to operate satisfac-

torily, and frequently breaking and getting

out of order, besides being cambrous and ex-.

pensive. By the use of myimprovement the
old system of connection by gears, with its

‘disadvantages and expenses, is avoided.

A represents a ecar-truck of any suitable

construction, having axles B B’. I have rep-
resented my invention as connected with a
car-truck used in street-railways and the axles
B B’ as the axles of a car-truck; but the mo-

tor of the shaft may be attached to the axle

of any vehicle or to the main or operating
shaft of any conveyance for the purposes of
locomotion. The wheels b D" are rigidly se-
cured to said axle and revolve with it.

C is a motor of any well-known construc-
tion. It need not be deseribed in my pres-
ent application, as I make no claim upon the
motor.

E K’ are worms rigidly secured to the shaft
F of the motor C. The bodies of the worms
E E’ are in form of a hollow cylinder, prefer-
ably made of steel. Around this cylinder is
threaded the worm proper. The cylinder or
tube npon which the worm is placed isadapted
to fit the shaft F of the motor, to which it is
rigidly secured. The shaft ¥ is journaled in
the bearing D, which bearings are secured to
the frame A’. The frame A’issupported by
the axles B B/, to which it is sleeved, as shown
in Pig. 1.
suppmt the motor C and the attached wormns
E B’ with the clutch-shifting devices, as here-
inafter described.

G G’ are hubs mounted on the axles BB
Said hubs may be loosely mounted thereon;
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The purpose of the frame Al1s to .
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or they may be eithersplined or keyed to the

shaft or secured in some suitable manner
thereto, as hereinafter deseribed. On each
side of the centers of the hubs are disks H
II’, two on each hub.
are of metal, preferably cast in one piece, as
shown in Fig. 4 of the drawings. On the in-
ner faces of these disks are rolls a a’, which
revolve and have their bearing on studs ¢ ¢’.

‘These studs pass through holes in the disks.

H H’ and are screw-threaded- at their outer
ends,on which are placed nuts ¢ which hold
the studs in the disks. The rolls ¢ a’ are pre-
vented from horizontal movement on the studs

These hubs and disks
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by washers ¢?® on the inner side and the head
of the stud on the other. The rolls a o’ are
caused to revolve on the studs by the action
of the threads of the worms E ¥’. These
worms have a certain pitch or distance be-
tween the threads, and the rolls should be of
such a diameter and the studs ¢ ¢/, on which
the rolls have their bearing, should be placed

in the disks H H’ at such a distance from

each other as to make the rollsconform to the
piteh of the worms E E’. The disks H H’,
studs ¢ ¢’,and rollsa ¢’ are at such a distance
from each other and each roll and the stud
bearing it are so arranged, as above described,
that the -worms will-revolve the disks and
hubs in the desired direction, the worm E
operating the hub G in one direction and the
worm K’ operating the hub G’ in: the oppo-
site direction. It is obvious that the hubs G
G’, by means of the:disks, with the rolls at-
tached and arranged as described, are oper-
ated by the worms E E’ with a minimum
amount of friction, there being no friction
whatever between the worms E E’ and the
-rolls @ ¢’. The hubs G G/, with the disks se-
cured to them, are prevented from moving
horizontally on the axles B B’ by collars T 1’,
which are secured to the shaft by set-screws
d d’ and by studs d? passing through that
part of the collarembracing the hub and-into
an annular groove e in said hub, the stud d?
moving loosely in the groove ¢ and allowing
the sleeve to revolve freely without the col-
lar;or when the collar is turning with the axle
the sleeve may turn in opposite direction.
‘The shaft of the motor, through the mech-
anisms- hereinbefore described, is brought
into operative connection with the shaft or
axle of the vehicle to be propelled thereby
by the following mechanisms. . K K’ are

toothed clutches secured to the axles B B’ by

a spline-and-groove connection, the spline: f
on the axle entering the groove g of the
cluteh. The clutches K K’ are adapted to
enter into contact with the hub G G/, corre-
spondingly toothed, and are brought into op-

erative contact with said hub by the follow-

ing mechanisms: To alug 7/, secured in the

~ center of one side of the frame A’ is pivoted
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the lever I... On each end of the lever L are
pivoted depending arms M M’. The armsM
M’ are pivoted to collars N N/, which loosely
encircle the clutches K K’, the clutches be-
ing grooved to secure these collars. At the
other end of the collars N N’/ are pivoted the
bell-crank levers. O O’. The bell-crank le-
vers O O’ are pivotally secured to brackets
P P’, which are fastened o the frame A. The
bell-crank levers O O’ are pivoted at oneend
to the collars N N’ and at the other end to
arms R R’. These arms are pivotally con-
nected with the hand-levers S'S’, as shownin
Fig. 2, these hand-levers being pivotally ful-
cramed to brackets ¢ ¢, which are secured to
the frame A of tke truck.

461,228

Whenever oneof the clutches is in contact
with a hub, as shown in Fig. 1 of the draw-
ings, where the ¢lutch K’ is in operative con-
tact with the hub G’, the shaft will be re-
volved and the vehicle propelled in a certain
direction, depending on the motion given the
axle by the worms, which are right and left.
‘When the operator wishes to reverse the mo-
tion of the truck or vehicle, he withdraws the
cluteh from operabive contact with the hub,
and the same motion by which he withdraws
one of the clutches will bring the other clutch
into operative contact with the hub on the
other end of thetruck, thus reversing the mo-
tion of the vehicle or truck.

Fig. 5 shows a modified form in mounting
the worm-screws. The worms shown in Fig.
5are bothright and left wormsand operate the

‘axles of the trucks inthe same direction, pro-

vided the shaft of the motor always revolves
in the same direction.. In the form of mount-
ing the worms, as shown in Figs.1 and 2;,0ne
end of the shaft of the motor is on the under
side of the axle and the other on the upper
side.” In the modified form shown in TFig. 6
both the worms operate on the upper side of
the axles or shafts B B’ and operate in' the
same manner. This dispenses entirely with
the eclutch mechanisms hereinbefore - de-
scribed, and shown in the other figures of
the drawings, the hubs being either splined
or keyed directly to the shaft. In other re-
spects the operation is the same.  Whenever
this form (shown in: Fig.-5) is used, the: car
or truck can be propelled in the opposite
direction by being made to turn on a loop
formed by the: truck, or the motion of the
shaft of the motor bearing: the worm-screws
may be reversed by suitable mechanisms,
in case of an electric' motor, by the use of
suitable switching appliances; whereby the
direction of the electric current through: the
electric motor may be changed, thus chang-
ing the direction of the revolution of the mo-
tor-shaft and the worm-screws on them, and
of course reversing the direction of therevo-
lution of the axle, thé motion of the shaft of
the motor being reversed by the: reversing of

the movement of the current through the.

motor.

T T’ are boxes, only one of whichisgshown
in the drawings. These boxes are of metal,
usually light castings, are spherical in form,
and are supported on the hubs GG’ and
shafts T F’ of the motor, which are extended

a little beyond the wormsand have abéaring -

in the boxes. They are composed: of two
hemispherical parts secured to each-otherby
bolts w, passing through: flanges projecting
from the edges of these hemispherical parts.
A gasket s or washer .of rubber or hemp is
secured between these flangesforthe purpose
of making these boxes tight.

On the top of:
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these boxes are orifices o, through: which..oil -

may be supplied to the boxes.. These orifices
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are closed by a serew-plug o/, by which the
orifices may be readily opened or closed. At
the bottom of the boxes are small openings
P, fitted toreceiveascrew-plugp’. By means
of these openings the oil is let out of the box
whenever it is desired. Oil is poured into
the boxes through “the orifice o and falls to

- the bottom of the box, whereitiskeptatsuch

10

I5

a depth that the rolls ¢ o’ will take up suffi-
cient quantities of oil to lubricate the said
rolls, and as they revolve will carry a sufficient
quantity of oil to lubricate the blades of the
worms E ’.  Another object served by these
boxes is to prevent the dust and smoke from
any sources to cover the rolls, worms, or disks
hereinbefore described, and to keep them

- clean, and at the same time to keep them suf-
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ficiently oiled to work without any friction
whatever. These boxes are of sizes suffi-
cient to cover and surround the worms E E’,
disks H H’, and rolls a «’.

In the drawings I have shown my inven-
tion as applied to a car-truck. .I donot, how-
ever, by this intend to limit myself to the ap-
plication shown; but my invention may be
applied to any axle or shaft for the purpose
of producing locomotion in a car or boat or
in whatever object it is applied to.

Having thus deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— .

1. The shaft of a motor, with a worm rig-
idly attached thereto, in combination with a
hub loosely mounted on a propelling axle or
shaft, sai¢ hub being provided with disks,on
the faces of which are rolls revoluble by said
worms .and having a bearing on studs, said
rolls being at such a distance from each other
as to conform to the pitch of the threads of
the worm, substantially as specified.

2. The shaft of a motor, with a worm rig-
idly attached thereto, in combination with a
hub loosely mounted on a propelling-shaft,
said hub being provided with disks facing
each other, and on the facesof which are rev-

oluble rolls having a bearing on studs pro-:

jecting from the disks, said rolls being re-
volved by contact with the worms, with suit-

- able mechanisms whereby said hub may be
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attached to said propelling-shaft, so that said
shaft will revolve with said hub when oper-
ated by said worm, substantially as shown
and described.

3. The shaft of a motor, with a worm rig-
idly attached thereto, in combination with a
hub loosely mounted on a propelling axle or
shaft and provided with disks facing each
other, with rolls revoluble by said worms,
mounted on studs projecting from the inner
faces of said disks, said hub being actunated
by said worm through said rolls, which are
set at such a distance from each other as to
conform to the pitch of the threads of said
worms, and a clutch mounted on and sur-
rounding said axle, with suitable mechanisms

for bringing said clutch and said hub into
operative connection, by means of which the
shaft or axle can be revolved with the hub,
substantially as shown and described. .

4. The shaft of a motor, with a worm rig-
idly secured thereto, in combination with a
hub mounted on a propelling axle or shaft,
said hub being provided with disks, on the
inner faces of which are revolving rollers,
said rollers being revolved by said worms and 75
having a bearing on studs projecting from
the faces of said disks and being at such a

70

distance from each other as to conform to the

piteh of the threads of the worms, substan-
tially as shown and described. .

5. In a motor, a worm rigidly attached to
the shaft of the motor, in combination with a
hub loosely mounted on a propelling-shaft

8o

-and having two disks with their inner faces

opposite each.other, with rolls revolving on 85
studs secured in said disks and revolving -
with said disks, said rolls being at such a dis-
tance from each other as to conform to the
piteh of the worm-threads, substantially as
specified and shown.

6. In a motor, the combination of the worm
E, rigidly attached to the shaft F, with hub
G, having grooves o? disks H, rolls a, studs
¢, axle B, and collar I, having pin d and set-
serew d’ to prevent longitudinal movement
on the axle B, substantially as shown and de-
seribed. : ' ~

7. In a motor, the oil box or receiver T, hav-
ing the orifice 0 and serew-plug o’, in combi-:
nation with the hub G, having disks H, rolls 1oc
a, and worm K, substantially as shown and
described.

8. In a motor, the axles of a truck, hubs
loosely mounted on said axles, said hubs being
provided with disks facing each other, onthe 105
faces of which are revoluble rolls, having a
bearing on studs projecting from the disks,
clutches splined to said -axles, with suitable
mechanisms  for bringing said hubs and
clutches into operative connection,in combi- 110
nation with the shaft of a motor, having
worms attached to each end thereof, respect-
ively, one of said worms being right-handed
and the other being left-handed and one op-
erating below one axle and the other above 113
the other axle, the right-handed worm actu-
atingthetruck through the mechanisms afore-
said in one direction and the left-handed
worm actuating the truck in the opposite di-
rection, substantially asshown and described. 120

9. In a motor, the hub G, having disks H H’
and rolls ¢, mounted on studs ¢, the elutch K,
with suitable mechanisms for bringing said
clutch into operative contact with said hub,
and the-axleB,in combination with the shaft 125
F and worm E, substantially as shown and
described. '

10. In a motor, the axles B B’ of the truck
A, the hubs G G’, disks H H’, revolving rolls-

@ «’; mounted on studs ¢ ¢/, said hubs being 130"
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loosely mounted on the axles, and the toothed
clutches K K’, splined to said axles, with
suitable mechanisms for bringing said hubs

and clutches into operative connection, in’

combination with the shaft F. of the motor,
having worms E E’ attached at each end
thereof, respectively, the worm E being right-
handed and the worm E’ being left-handed,
one of which worms operates below the axle
ro and the other above, the worm E, through the

méchanisms aforesaid, actuating the truck A
in one direction, and the worm E’, through
the mechanisms aforesaid,actuating thetruck
in an opposite direction, substantially as
shown and described. .

GEORGE WILLETT.

Witnesses:
ALOoYSIA HELMICH,
H. H. TALCOTT.




