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' UNITED STATES PATENT OFFICE.

SAMUEL TROOD, OF EDGEWOOﬂ PARK, PENN SYLVANIA, ASSIGNOR TO WESTINGIIOUSE -

RELECTRIC AND MANUFACTURING COMPANTY, A

INTERLOCK FOR AUTOMOBILE-STARTERS.

1,289,315.

Be it known that I, Samuer Troop, a citi-
zen of the United States, and a resident of
Edgewood Park, in the county of Allegheny
and State of Pennsylvania, have invented a
new and useful Improvement in . Interlocks
for Automobile-Starters, of which the fol-
lowing is a specification.

My invention relates to interlocks for au-"

tomobile starters and has for one of its ob-

-jects to provide a safety device for protect-

ing the gear mechanism of a starting motor.

A further object of my invention is to
. a structure which automatically dis-
connects the starting motor from the engine
shaft of an automobile or motor vehicle
when a’ predetermined speed is reached.

"The usual method of connecting a start-
ing motor to an engine shaft is to provide
the flywheel with a gear which meshes with
a pinion connected to. the starting motor.
In- the normal operation of the engine, the
flywheel rotates with a high peripheral

speed and, if the operator, by accident or’

mistalke,. attempts to mesh the pinion with
the flywheel gear while the engine is oper-
ating under its own power, it 1s practically
certain that the gears will be damaged. As
a relatively high-speed ratio is customarily
employed between the motor and the engine

shaft, it is advisable to disconnect the gears

beforé the engine attains full speed in order

‘to avoid an excessive motor speed.

"In my invention, I propose to employ a
magnetically operated interlock to be con-

trolled by a centrifugal switch that is adapt- -

ed to break an electric circuit at a prede-

termined speed. The interlock prevents the

engagement of the flywheel gear by the mo-
tor pinion when the flywheel i
more than a predetermined speed, and also

" operates to release the pinion from engage-

ment with the flywheel when the predeter-
mined speed is reached. - _
The details of my improved construction
will be understood in connection with the
accompanying drawings in.which Figure 1
is a diagrammatic; view of apparatus em-
bodying my invention, and Fig. 2 is an en-
larged sectional view of a centrifugal switch.
The flywheel 1 of a gas engine (not
shown) is provided with gear teeth 2 to be
engaged by a pinion 3 that ig slidably keyed
on the shaft 4 of a starting motor 5 of any
desived character, but here shown as a dy-

is rotated at

CORPORATION OF PENNSYLVANIA. -

Specification of Letters Patent. Patented Dec, 31, 1918,
Application filed March 1, 1913. Serial No. ’251,'427.‘ ' ‘ .

namo electric machine: The pinion 3 has

an integral sleeve:member 6 that 18
with a grooved collar 7 to be engaged by
a yoke member 8. The member 8 18 fas-
tened to a rod 9 which is slidably mounted
in brackets 10 and 11. The pinion 3 is nor-
mally held in its inoperative position by a
spring 12 that is compressed between an arm
13, upon the rod 9 and the bracket 11.
rod 9 is actuated, against the pressure of

provided .
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the spring 12, by means of a pedal 14 that -

is pivotally mounted upon a lug 15 project-
ing from any suitable stationary part of the
vehicle (not shown). A link 16 connects
the pedal 14 to.a rod 17 which is held up-

70

ward against two retaining members 18 by -

a spring 19:and is adapted to engage an arm
90- having a pivotal support at 21 upon 2
bar 22 that is fixed to the rod 9. The arm
90 is held against a stop 23 by a spring 24.

75

A locking device 25 1s mounted adjacent .

“to the rod 9 and: comprises, a casing 26, an

electro-magnet winding 28, a core 29, an
armature 30 having a pivotal support at 31,
arm 33 having a pivotal support at 34, and

_a link 32 connecting the members 30 and 33.

Two bars 35 and 86 are pivotally supported

80

in the casing 26 with their upper ends m

the path of movement of the arm 13 and
their lower ends in position to be engaged
by the respective shoulders 37 and 38 of the
arm 33, according td the position of the lat-

ter. An adjustable stop 39 is attached to.

the casing 26 to be engaged by the upper
end of the.arm 20, as hereinafter described.

X centrifugal switch 40, shown in detail
in Fig. 2, is mounted on the engine shaft 41,
or some other rotiting part of the engine,
and comprises two cup shaped members 42
and 43  fastened together; as. by screw
threads, at 44 and inclosing a body of mer-
cury indicated at 45. A contact member 46
is attached to and insulated from the casing
and has ar annular ‘surface 47 which dips
into the mercury when the switch is station-
ary,
when the switch rotates at a ‘speed sulffi-
ciently high to cause

the gas engine is higher than the speed used
in starting, and the switch is adjusted to.
break its contact at a speed above its start-
ing speed but below the running speed of
.the engine.
nected to a slip ring 48 upon which bears
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as shown, but is disconnected therefrom -

) the mercury to extend
_around the casing. The minimum speed of

106

The contact member 46 is con- -

116
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a brush 49 forming one terminal. of the
switch, the other terminal of the switch be-
ing grounded through the engine shaft.
When it is desired to start the engine of’
the vehicle, the pedal 14 is actuated by the
operator to move the rod 17, and with it the
bar 22, to slide the pinion 3 toward the fly-

‘wheel 1. A small movement of -the rod 17"

ig sufficient to effect engagement between
a grounded contact member 50 and a spring
supported contact member 51 and thus close.
an electric circuit through a battery 52, the
magnet winding 28 and the centrifugal
switch 40 to ground. The magnet winding

98 being thus energized, the armature 30 1s

lifted, and, consequently the arm 33 is tilted
to release the bar 36 from the shoulder 38

and effect engagement between the shoulder -

37 and the bar 35. Each of the bars 35 and
36 is thus free to turn upon its pivot as its
upper end is engaged by the arm 13 in mov-
ing toward the bracket 11.. The bars will be.
returned to their normal positions by gravity
and the bar 35 will act as 4 latch to prevent
movement of the arm 13 toward the fly-
wheel. When the pinion 8 is in mesh with
the teeth 2 a switch member 53 on the bar 22
bridges contact members 54 and 55 to close
the battery circuit through the motor 5.

. Just before the bar 22 réaches the limit of its

movement, the upper end of the bar 20 is
engaged by the stop 89 and rocked on its
pivot to permit the end of the rod 17 to slip
downwardly and longitudinally into the dot-
ted line position shown. The bar 22 and its
connected mechanism, being thus released,
are free to be returned by the spring 12 to
the positions shown, as soon as the arm 13
is released by the bar 35. L
When the engine starts under its. own
power and attams a predetermined speed,
the centrifugal switch 40 operates to break

armature 30, being released by the magnet,
drops.by its own weight and rocks the arm
83 into the position shown, thereby releas-
ing the bar 85 from the shoulder 37 to allow

.the arm 13 to move back to its right hand po-

sition. Movement of the rod 9, as just indi-
cated, disengages the pinion 8 from the fly-
wheel gear teeth and operates the switch
member 53 to break the circuit of the motor.
This action takes place regardless of the re-
lease of the pedal by the operator because
the rod 17, in the dotted line position, can-
not obstruct movement of the bar 22. Upon
the release of the pedal, it is retracted by a
spring 56, attached to any suitable station-
ary part, not shown, into its normal position,
and the rod 17 is drawn upward by the
spring 19 into the position shown. Any at-
tempt by the operator to connect the pinion .
3 to the gear teeth 2 while the engine is run-
ning will be prevented by the bar 36, the -
lower end of which is locked by the shoulder

‘operator to.allow the motor to be driven at

power. Itisnecessary for current to flow in

1,280,316 '

38. The magnet winding cannot be ener-
gized because the centrifugal switch in series
with it has broken the circuit and will not
close until the engine speed is decreased to
the predetermined amount or until the en-
gine has stopped. .

It may readily be understood from the
above described construction and operation
of the parts that, when the starting motor is
operatively connected to the engine shaft,
this connection is automatically broken as
soon as the engine starts to operate under
its own power, and it is impossible for the
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high speed by the engine by maintaining 80
pressure on the starting pedal. The opera-
tor may disengage the pinion at any time
desired by allowing the pedal to be retracted
to separate the contact terminals 50 and 51
and thus break the circuit of the magnet.
It will also be clear that I have provided a
positive means for preventing engagement
of the pinion and the filywheel gear teeth.
when the engine is operating under its own

85

490
the control circuit before the motor can be
operated, and this circuit- must be both
broken and closed. before the motor can
again be placed in the operativé connection
with the engine. o -
It is understood that such changes and

Y5

_modifications may be made in the structural -

details of my invention as will fall within
the scope of the appended claims,
I claim as my invention: ' : ~ 100
1. In a starting mechanism, the combina-
tion with an engine shaft and a starting
motor, of a shiftablé pinion adapted to op-
eratively connect said motor to said engine
shaft, and automatic electrically controlled 105
means for locking said pinion in both op-
erative and inoperative positions.

.92. In a starting mechanism, the combina-
tion with an engine shaft 'and a starting
motor, of a shiftable pinion adapted to op- 110
eratively connect said motor to said engine
shaft, and electrically controlled means for

-locking said pinion in both oeperative and

inoperative positions. .

3. In a starting mechanism, the combina- (1§
tion with an engine shaft and a starting
motor, of a shiftable pinion adapted to op-:- -
eratively connect said motor to said engine .
shaft, and speed-controlled means for lock-
ing said pinion in both operative and inop- 120
erative positions. ‘

4. In a starting mechanism, the combina-
tion with an engine shaft, a starting motor,
and .gear mechanism for operatively con-
necting said motor to said shaft, of means 125
for effecting the operative connection of said -
gear mechanism, latching means for locking
said gear mechanism in operative position,
and automatic means for disconnecting said

mechanism at a predetermined speed. 130
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5. In a starting mechanism, the combina-
tion with an engine shaft, a starting motor,
and gear mechanism for operatively con-
necting said motor to said shaft, of means.
for effecting the operative connection of
said gear mechanism, latching means for
locking said gear mechanism in operative
position, and speed-controlled means for-dis-
connecting said mechanism. 3

6. In a starting mechanism, the combina-
tion ‘with an engine shaft, a starting motor
and means for operatively connecting said
motor to said engine shaft, of an electric cir-
cuit for controlling said means, and means
for locking said connecting means in an in-
operative position ‘whereby electric current
must flow in said circuit before said motor

" can be operatively connected to said engine

20

shaft. : F
7.Ina starting_mechanism, the combina-
tion with an engine shaft, a starting motor,

“and a shiftable member for operatively con-

necting and disconnecting said motor and

 said. shaft, of an electric circuit for control-

25
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ling said shiftable member, and means for
locking said shiftable member in operative
position whereby gaid cifedtetiust be broken
before said member can be shifted to dis-
connect said motor from said engine shaft.

8. The combination with an engine shaft,
a starting motor, and a shiftable member for
operatively connecting and’ disconnecting
said motor and said engine shaft, of an elec-
tric circuit, and means for locking said .
shiftable merber "in a plurality of posi-
tions whereby an electric current must flow
in said circuit before said member can be

. shifted to connect said motor to said shaft,-

40

and whereby said circuit must be broken be-

fore said motor can be disconnected from

said shaft. B :
9. In a starting miechanism, the combina-

* tion with an engine shaft, a starting.motor,

45

50

.trolled -means

and gear mechanism for operatively con-
necting said motor to said shaft, of means

for controlling -said”gear mechanism com-’

prising a shiftable member, and speed-con-
for locking said member in a
plurality of positions. :

10. In a starting mechanism, the combina- .

,315

tion with an engine shaft, a starting motor,
and gear mechanism for connecting -said
motor to said shaft, of means for shifting a
portion of said mechanism into and out of
operative relation with the remaining por-
tion, and electro-responsive latching means
for preventing the shifting of said mecha-
nism- in one direction under predetermined
conditions and in the other direction under
other predetermined-conditions.

11. In a starting mechanism, the combina-
tion with an engine shaft, a starting motor
and gear mechanism for operatively con-

necting: said motor to said shaft, of a lock--

ing device adapted to prevent the connection
and the disconnection of said motor and said
shaft under predetermined speed conditions.

12. In a starting mechanism, the combina-
tion with an engine shaft, a starting motor,

-and_means for operatively connecting the

said motor to said shaft, of an electrically
operated locking device for controlling said
means, and a centrifugal switch for control-
ling said locking device. ) » ,
13. In a starting mechanism, the combina-
tion with a shiftable member, of a unitary
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locking device having a plurality of operat- -

ing conditions, adapted, when one condition
obtains, to allow said member to be shifted
in one direction only and, when a second
condition obtains, to allow movenient of said
member in the opposite direction only.

14. The combination with an engine shaft,
a starting motor, and means for operatively
connecting said motor to said shaft, of

means for effedting said operative connec-

tion, comprising a longitudinally shiftable

member and means coacting therewith, a
stationary stop member adapted to be en-
gaged by said.coacting means after a prede-
termined movement: of said shiftable mem-
ber to disconnect said shiftable member from
said coacting means. ~ - g

In testimony. whereof, I have hereunto

subscribed my name this 20th day of Feb-

ruary 1913. S i
C " SAMUEL TROOD.
Witnesses: ' . R
B. B. Hings,
L. E. CUNNINGHAM.
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