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To all whoms it moy coneerns . .

Be it known that ¥, Coarcrs E. AVERY,
& citizen of the United States, and a resident
of the city of Jersey City, Hudson county,
New Jersey, have invented certain new: and
useful Improvements in Eleetric Motors, of
which the following is a full, clear,and exact
description, referenee being had to the ac-

- companying drawings, forming part of this

spectfieation. - o |

My invention relates to electric motors,
anck the object thereof is the construction of
& toy motor, adapied to be o erated on a
battery cireuit, and to provide therefor a
stmple arrangement of the parts in order te
reduce the eost of mamufacture and secure
of the device and reliability of

A further objeet thereof -is the provision
of & switch, whereby the motor may be start-

ed 1n either direction and reversed at vill. |

In the drawings, Figure 1 is a side eleva-
tion of the motor; F 1g. 2 a plan; Fig. 3 a
fransverse section on the line 3—3, (Fig. 1) ;
Fig. 4 a detail of the starting and reversing
switch; ¥ig. 51s a detail showing the switch
arms reversed; and Fig. 6 is a detail view

showing 2 modified construction of the

switeh. _
Similar reference characters are employed
to designate like parts in all the views: -
En the preferred form shown in the draw-

1ng, the motor ¢comprises a bed plate 1, pro-

vided with standards 4 and 5 I which a
crank shaft 6 is journal’ed and on one of
which the switch is mounted. At one end,
the bed plate 1, is provided, with a standard

'8, to which an electro maghet 9 is secured,

and by which it is supported. The bed plate
and the sup

shaft and the inagnet are -pﬂ:zfemblyformed
integrally of iron or other cénducting metal:
Studs 10 are rigidly supported by the mag-

net 9, and project longitudinally therefrom.

An armature 12, is mounted to reciprocate

on the studs- 10, the apertures in the armz.-
studs pass, being
large enough to permit the armature to 111(_)}\1"6
the
slight rockin _
armature by the eonnecting rod 14, when, as
In the particular construction Ulustrated, it
is at one end rigidly secured to the armature.
By rigidly connectin g the armature to the

connecting rod, I obviate all lost motion at |

ports or standarils for the cranlk

i

~driving |
forming adjustable bearings for the-ersnk

that the. offset 32 will '
the other of the conducting arms at, each

sensitive-operation of 1
enmg the expen

shaft, are threaded irrthe standards 4 and 5. .-
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" that poinit, thus securing a miore posttive snd
; ‘motor, while less- -
se of construction and a8
sembling. The other end of the connecting -
| Tod is journaled on & crank 15, formed on 64
the shaft 6, on which a fly-wheel. 16, and &
pulley 17, are fixed. Screws: 18,

& starting and reversing. switch, compris-: ¢8 .

ing a lever 20, and resilient conducting
springs 21 and 22, is prvotally mounted upon
a plate 24, whieh is secured to the standard -
4, from which it is insulated by a sheet of

suitable non-conducting material 25. The 7o e

switch, the plate and the insulating - sheet .
are preferably secured to the . standard
by a single screw 26,.which passes through
them serving as a pivot for the switch and -
the plate-with 7158
sufficient pressure to hold it in any position . -

clamping the lever against

to which 1t may be adjusted on its. g
the armi 20”. . The plate 24, is provi

In the opposite direction may be limited b

A stop 29, projecting from the plate 24. - - L
The clectrical connection of the. motor is- 85
clearly shown in Ifigs. 2, 3 ard 4. One ter- -
nunal of the cireunit is connected to an in-
sulated binding post 30, to- which ene ter- _
minal of the magnet coils is connected. The -
opposite terminal of the coils is connected 90
with the insulated plate 24, with which the
switch arms 21, 22 are in electrical contact,
The otlier terminal of the circuit is connected
with a binding post 31, which is in’ electrical:
connection with the crank shaft 6, (which is 95
made of conducting material s through the
frame of the motor; but it wi 1, of course, be

understood that these -connections may be
differently arrange - - .

. .,

. The crank shaft 6, is formed with a cam- 100
like offset 82, which projects from the shaft

at an angle of about 90 degrees to the erank,
This offsef is preferably formed by bending

the shaft.

“The condu_cting spring.afms 21 and 22 are 105

ivot by - .
ed with' -

wings 27, which form guards to protect the -
switch.arms from injury, and one of which. 80
may act as a stop to limit the movement of
the lever 20 in.one direction; its movement -
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arranged one on each side of the shaft 6,50

contact with one or

revolution of the shaft so as to close the -cir-

cuit through the arm which may have been 110
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~ direction shown by the arrow in Fig. 2. But
.1f the switch be reversed to the position
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~lower half of its revolution and close. the
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_the motor, is to turn the wheel slightly until |

“1n the direction for which the switch has

thrown into the path of the offset 32, as

clearly shown in Fig. 4, in which the switch

arm 21 1s shown in contact with the offset

82, the opposite arm 22 being out of the path
of movement of the offset, so that the circuit
wall not be closed through that arm. The
result of this afrangement is that with the
switch in the position shown in Fig. 4, the
cam or offset 32 will contact with the spring
arm 21 at, each revolution of the shaft while
the crank is in the upper half of its revolu-
tion, thereby closing the circuit-through the

magnet, and the fly-wheel will rotate in the

shown in Fig. 5, then at each revolution of
the shaft, the cam 32 will contact with the !
spring arm 22, while the crank is in the |

magnet circuit, attracting the armature to
turn the fly-wheel in the opposite direstion. |
All that is necessary to do therefore to start

the cam 32 contacts with the switch arm that
has been thrown into position, when the cir- |
cuit will be established to actuate the motor

been set. To reverse the motor while run-
ning, the switch is simply moved into the
opposite Eositiﬂn and the motor will at once
assume the opposite direction of rotation.
The speed of the motor may be varied by
moving the lever 20 to adjust the position of |
the ‘axrms 21 and 22 for a longer or shorter

contact with the shaft or offset.

struction of the switch, in which the switch
arms are designated by the numerals 35 and |
36 and the switch lever by the numeral 37.
Iy this construction, the switch arms consist
of a single strip of spring conducting metal
and are removably held in position on the
switch arm by their own resiliency, thus per-
mitting the removal and replacement of the
arms 1n case of injury or deterioration due
to sparking which may.occur when a rela-
tively heavy current i1s employed, without
requiring the removal of any other parts.
In this construction, the switch lever is pro-
vided with projecting lugs 38, 39 and 40.
The strip for the switch arms is formed with
a loop 41, which closely embraces the lug 40. |
IFrom this point, the arms 85 and 86 divergh

and then extend upwardly on opposite sides |

of the crank shaft. Their divergent portions
bear against the lugs 38 and 39, and the
arms may be instantly put in place by sim. |
ply placing the loop 41 over lug 40 and press-
ing: the arms togetﬁer to permit the diverg-
Ing portions to enter between the lugs 38 and
39, against which they will bear with suffi-
clent pressure to hold them securely in place,
the lugs being slightly bent or curved to.
form recesses for the spring. -

e _ - : 958,354 |

- What I claim is: _

-~ 1. In an electric motor, the. combination
with a bed plate provided with standards for
a crank shaft and magnet, of an electro-mag-

-net supported by its standard, studs on the

magnet, an armature mounted.fo reciprocate
on said studs, a crank shaft carrying a fly-
wheel, and a connecting rod between the

armature and the crank shaft, substantially

as set forth. | R
2. In an electric. motor, the combination

65

70

79

with an operating magnet, an armature, sup-

ports on which the armature is mounted to

reciprocate, a fly-wheel, a crank:shaft on
which the fly-wheel is mounted and a con-
necting rod journaled at one end on the
crank and at its opposite end fixed rigidly to
the armatiire, substantially as set forth.

3. In an electric motor, the combination

with the crank shaft, of an offset thereon

forming a circuit-closing contact, a switch
lever, conducting arms extending on oppo-
site sides of the crank shaft and meuans en-

80

86

gaging said arms for removably holding

them in place on the switch lever. o
‘4. In an eleciric motor, the combination
with the crank shaft, of an offset thereon

forming a circuit-closing contact, a switch

lever, resilient conducting arms extending on

oppostte sides of the crank shaft and means -

engaging said arms, whereby the same are
removatﬁy held in place on the switch lever
by their own resiliency. |

0. In an electric motor, the combination

| | | with a bed plate provided with standards for
~In I1g. 6 is illustrated a modified con-

the crank shaft and magnet, of an electro-
magnet supported by its standard, studs pro-
Jecting from the magnet cores, an armature

mounted to reciprocate on said studs, a crank

shatt carrying a fly-wheel, and a connecting
rod, one end of which is rigidly fixed to the
armature, and the opposite end of which is
Journaled; on the crank shaft, substantially
as set forth. - L )

6. In an electric motor, the combination

with a crank shaft journaled in standards on

the bed plate, a plate supported on one of

sald standards, a reversing switch pivotally:

mounted on said plate, having arms ar-

ranged on opposite sides of the shaft and -

guards. for said arms carried by said plate,
substantially as set forth. ".

7. In an electric motor, the combination
with a crank shaft carrying a circuit closing

'contacti of a reversing switch comprisin

9
switch lever and conducting arms formed . £

| a continuous metallic con uctin% strip held

removably on the switch lever by lugs formed
thereon, and extending on opposite ‘sides"of

the crank shaft. -
CHARLES E. AVERY.
Witnesses: | - -
- B. FruerLICHT,
Coxnrap-DieHr..
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