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ABSTRACT OF THE DISCLOSURE 

A solenoid, particularly for use in engine starting mech 
anisms, includes a body, a plunger slidable within the 
body, a spring acting between the body and plunger for 
urging the plunger to a rest position, and a winding for 
moving the plunger against the action of the spring, the 
plunger including a main body and an axially extending 
plate secured to one end of the body, said plate.incor 
porating at least two radially extending ?ngers de?ning 
a bearing surface for the spring. 

———I__ 

This invention relates to solenoids of the kind includ 
ing a body, a plunger slidable within the body, a spring 
acting between the body and the plunger for urging the 
plunger to a rest position, and a winding for moving 
the plunger against the action of the spring. 

According to the invention, in a solenoid of the kind 
speci?ed, the plunger includes a main part, and an axially 
extending plate secured to one end of the main part, said 
plate incorporating at least two radially extending ?ngers 
de?ning a bearing surface for said spring. 
The arrangement speci?ed in the preceding paragraph 

enables a far shorter main part to be employed than in 
a conventional solenoid. Thus, in a typical solenoid, the 
plunger is cylindrical with a ?ange at one end against 
which the spring acts. However, the portion of the plung 
er adjacent to the ?ange is magnetically unnecessary in 
many instances, and it has been found that a suitable 
bearing surface for the spring can be provided by ?ngers 
on a plate secured to the main part, thereby permitting 
a considerable shortening of the main part, and conse 
quent saving in material and cost. 

In the accompanying drawings FIGURE 1 is a part 
sectional side view of a solenoid in accordance with one 
example of the invention and FIGURE 2 is a side view 
showing the relationship of the solenoid with the engine 
starting mechanism. 

Referring to the drawing, the solenoid includes a multi~ 
part body 11 carrying the windings 12 of the solenoid, 
and a plunger 13 axially 'slida‘ble within the body. The 
body also carries a contact assembly indicated generally 
by the reference numeral 14. This assembly includes an 
axially movable spindle 21, one end of which is slidable 
in and extends from a passage in the pole 20 of the 
solenoid, and the other end of which is slidable in a pas 
sage in an insulating end cap 29 secured to the body 11. 
On the spindle 21 are located a pair of cup-shaped parts 
22, 2.3. A spring 24 acts between the part 22 and an in 
sulating bush 25, which engages a contact plate 26 bearing 
against an insulating washer 27, so that the spring 24 
urges the entire assembly 25, 26, 27 against the part 23. A 
further spring 28 acts between the part 23 and the end 
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cap 29, which carries a pair of diametrically opposite con 
tacts 32 which are bridged by the plate 26 when the 
spindle is moved axially by the plunger 13 upon energisa 
tion of the solenoid. , 
At the end opposite the assembly 14, the solenoid 

plunger has secured thereto a plate which is formed as a 
metal pressing and includes a pair of outer arms 15, 16 
extending from a transverse ?ange 17 brazed to the p1ung~ 
er 13. The arms 15, 16 terminate at their ends in notched 
?ngers which serve as a bearing surface for a spring 19, 
the other end of which acts on the main part of the sole 
noid to urge the plunger to its normal position. 
The plate further includes, a central arm 18 having 

therein a rectangular hole 18a. Engaged in the hole 18a 
is one arm of a plate 31 having three equi-angularly 
spaced arms serving as a bearing surface for a spring 30, 
the other end of which acts on the plunger to urge the 
plate 31 towards the left hand end of the hole 18a. 

In use, one end of a lever 41 is trapped between the 
plate 31 and the end of the hole 180, the lever being 
mounted for angular movement with its opposite end 
secured through a lost motion connection 42 to a pinion 
43 which is axially movable into engagement with a 
tooth wheel on an engine to be started. When it is de 
sired to start the engine, the start switch is actuated, 
and serves to energise the solenoid, so that the plunger 13 
is moved to the right against the action of the spring 19. 
This axial movement of the plunger serves to move the 
lever 41 angularly, so that the pinion 43 is moved into 
engagement with the toothed wheel 44. At the same time 
as the pinion is moved into engagement with the toothed ' 
wheel, the plunger 13 moves the spindle 21 to a position 
to bridge contacts 32 by way'of plate 26, so operating 
the starter motor, which then drives the pinion to start 
the engine. In the event of tooth-to-tooth engagement 
between the pinion and toothed wheel, the lever 41 con 
tinues to move as permited by its lost motion connection 
42 with the pinion 43, so that the contacts 32 are closed 
and the starter motor indexes the pinion so that it en 
gages the toothed wheel. ' 
When the engine has ?red, the pinion 43 is thrown 

out of engagement with the toothed wheel 44, and when 
the starter switch is released the parts of the solenoid are 
returned by the various springs to the position shown in 
the drawing. However, if the starter switch is released 
before the engine ?res, the pinion 43 will still be in en 
gagement with the toothed wheel, so that the lever 41 can 
not move, and the plate 31 is e?ectively ?xed. In these 
circumstances, the plunger 13 will be moved against the 
action of the spring 30 to break the contacts, so that the 
motor is de-energised, whereupon the pinion is disengaged 
by the spring 19. 
Having thus described my invention what I claim as 

new and desire to secure by Letters Patent is: 
1. A solenoid for use in engine starting mechanism of 

the kind in which energisation of the solenoid serves 
through a lever to engage a pinion with a toothed wheel 
on the engine to be started, said solenoid comprising a 
body, a plunger, means mounting said plunger for sliding 
movement in said body, said plunger including a main 
part, and an axially extending plate secured to one 
end of said main part, said plate incorporating at least 
two radially extending ?ngers, a ?rst spring acting at one 
end on said ?ngers and bearing at its other end on said 
body, a winding for moving the plunger against the 
action of the ?rst spring, contacts which are closed by 
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movement of said plunger against the action of the ?rst 
spring, the contacts when closed serving to complete a 
circuit to said starter motor, resilient means urging said 
contacts to an open position, an arm formed integrally 
with'said plate and extending axially relative to said 
plunger, said arm having therein an elongated hole, a 
member slidable in said hole a second spring acting be 
tween said member and the plunger and urging said mem 
ber to a position in which said lever is trapped between 
said member and the end of said elongated hole, said 
elongated hole permitting lost motion of said plunger 
relative to said member against the action of the second 
spring, said lost motion permitting the solenoid plunger 
to be returned to its rest position to open said contact 15 290-38; 33s_279 

4 
I while said member is held stationary as a result of the 
toothed Wheel and pinion being engaged. 
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