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This invention relates to solenoid switches,
and more particularly to a magnetic solenoid
switch of the type which is frequently used

to control electrical circuits for starting mo-:

s tors for internal combustion engines.
Switches of this type have been used in
order to provide a remote control for the
starting switch, so that the starting switch
may be located directly between the battery
10 and starting motor, thus allowing the bat-
tery leads to be as short as possible, while a
remote control switch may be located.on the
dash of the vehicle or in any other conven-
ient location for the operator.

Such devices as heretofore proposed, how-
ever, have been subject to serious defects in
operation, chief among. which have been the

- burning and sticking of the movable contact
member causing failure of the switch to oper-

20 ate, or to release. Moreovet, unless the sole-
noid is highly efficient it causes an undue

drain on the battery through the solenoid coil, -

" thus reducing the effective energy of the bat-

o5 tery available for actuating the starting mo-
tor. ) ' ‘ ,

The current supplied to a starting motor

for starting an internal combustion engine

must be very heavy, sometimes amounting to

hundreds of amperes when the engine is stiff,

30 and in case of a failure of the engine to start

on the first trial this current must be broken

by the starting switch. The arcing caused by

breaking this heavy current, increased by the

self inductance of the motor windings, causes
the contacts in the starting switch to burn and
stick unless means such as a heavy release
spring is used to break the contact quickly
and positively. On the other hand, a heavy
release spring requires. a corresponding in-
crease in the power of the solenoid and a con-
sequent increase in drain upon the battery un-
less means are provided to increase the effi-
ciency of the solenoid. Furthermore, the
magnetic reluctance of a large and powerful
magnet with its iron casing retards the break-
ing of the contacts which tends to increase the
arcing and burning of the latter.

It is an object of the present invention to
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provide a solenoid switch which is positive -

in action, but which operates with small cur-

rent consumption. . o
It is another object of the invention to pro- .
vide such a device which embodies a release

spring amply strong to insure a positive, ;

quick break under all circumstances.

:Another object is to provide a device of
the above character which is designed to have
a highly efficient magnetic circuit, causing
firm effective contact without undue current
consumption. '

A further objeet is the provision of such .
a device which is comparatively small and
light so as to provide a quick, clean break of
the contacts. - ’ :

Another object is the provision of such a
device which is inexpensive to manufacture,
and in which the parts may be readily as--
sembled or taken down for inspection or re- -
placement, : .
..Other objects and advantages will be ap-
parent from the following description taken
in connection with the disclosure in the ac-
companying drawing. ’ o

In the drawings— : .

Fig. 1is a perspective view of an assembled -
device constituting one embodiment of the

‘present invention; - :

Fig. 2 is a horizontal mid-sectional view
thereof; and . : '

Fig. 3 is.a perspective detail of the movable
contact member and its operating elements,

Referring first to Fig. 1 of the drawing, nu-
meral 10 indicates a cup-shaped shell or cas-
ing member perferably formed as a steel

stamping. The member 10 isclosed atitsopen -

end by a plate 11 whichextendslaterally there-
from and is provided with arms 12 forming
a bracket by which the switch may be mount-
ed upon the casing of the starting motor,

&5

60

- 88

70

(]

85

which is diagrammatically indicated in -

dotted lines in
able support.

~ A terminal plate 13 of non-magnetic ma-
terial is secured on the outer face of the clo-
sure plate 11 by suitable means such as screws
14 which traverse the two plates and are
threaded into the shell 10 to hold the parts
in assembled relation. Terminal plate 13 is .
provided céntrally thereof with an outward-

ig. 2? or upon any other suit-
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ly Frojecﬁng portion 15 having a pair of an-
gu

arly related openings 16 in which ter-
minal members 17 and 18 for heavy motor
and battery cables 17" and 18" of the motor
circuit are mounted. These terminal mem-
bers are in the form of threaded bolts of
good conducting material, such as copper or
brass, having heads 19 and 20 which overlap
the edges of openings 16 within the portion
15 and act as the stationary contacts of the
switch. Suitable nuts 21 are threaded onto
the outer portions of the bolts for securing
the same to the terminal plate 13 and for at-
taching the motor and battery cables to said
bolts. ~A strip of insulating material 22, and
suitable insulating washers 23 are interposed

between the terminal plate 13 and the heads.
and nuts of the terminal members 17 and 18
in order to prevent electrical contact thereof

with the terminal plate.

The closure plate 11 is provided with a
central ‘opening 24, and a guide member 25
is mounted with its outer end suitably fixed
in said opening as by means of the lip 26 ex-
panded therein. . The member 25 extends in-
‘wardly from the closure plate into shell 10

concentrically therewith, and constitutes a

fixed magnetic pole piece for the solenoid.
A connecting member in the form of a rod
27 of non-magnetic material is mounted to

_ slide freely within guide member and pole

piece 25, and is provided at its outer end with

" a contact plate 28 which may be swiveled
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thereon and is insulated therefrom in any-

suitable way as by means of the insulating
material 29 in which said contact plate is im-
bedded. Contact plate 28 is located inter-

‘mediate terminal heads 19 and 20 and clo-

sure plate 11 and is adapted to contact evenly
with said heads and short circuit the termi-
nal members 17 and 18 when the rod 27 is
moved toward the left, as viewed in Fig. 2.

Connecting member 27 carries on the end
thereof which extends into shell 10 a plunger
30 of magnetic material having a slightly
smaller diameter than the outside diameter
of guide member 25. The plunger is suit-

_ably fixed to said connecting nember as by
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position of the latter.

means of a pin 48 and serves as a movable-

pole piece to cooperate with the fixed pole
piece 25. A spring 82 is located on member
27 between the pole pieces 25 and 80,;seating
in a recess 32’ in pole piece 30 and normally
maintaining said member in a position. such

5 that movable contact 28 is out of engagement.
~with terminal heads 19 and 20. : '

The shell 10 is provided with a' cylin-
drical extension 31 at its closed end hav-
ing an internal diameter slightly greater
than the external diameter of the movable

pole piece 80. Said pole piece is arranged .

to telescope within said extension so that
no gap is formed between the shell and the
inner end of said pole piece in any operative

1,808,808

A spool 33 of suitable insulating mate-
adapted to fit closely within said shell and

around the guide member and pole piece 25

on the closure plate 11. Spool 33 carries a
solenoid winding 84 having terminal posts
35 and 36 which extend outwardly through
openings 87 and 38 in the shell member 10
and which are insulated from the shell by
means of suitable bushings 39 and 40. Ter-

‘minals 35 and 36 are fixed to the inner head

of spool 83 in any suitable way as by being
locked or molded therein, and are clamped
in assembled position by suitable nuts 41,
which bear on bushings 39 and 40 and thus
securely hold the spool 33 within shell 10.
Conductors 42 and 48 of the control circuit,

rial is located within the shell 10, and is -
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which includes a remote control switch of - -

any suitable type (not shown) and a source
of current such as a battery, are provided
with terminals 44 and 45 which are clamped

to the terminal posts 85 and 36 by suitable .

means such as nuts 46. Insulating heads
47 are preferably provided for posts 35 and
36 and terminals 44 and 45. -

Shell member 10, cover plate 11, guide
member 25 and plunger 30 are all mede of
easily permeable magnetic material so that
they form a magnetic.circuit which is com-

‘plete except for the gap between the guide

member 25 and plunger 30, said gap being
normally maintained by the spring 32.
When the control circuit through the
solenoid winding 84 is closed by the opera-
tor in any suitable manner as by means of
the remote control switch located on the
dash of -the vehicle, the magnetic flux pro-

‘duced in said winding 84 will move the

plunger 80 forcibly to the left as viewed in
Fig. 2, compressing the spring 32 and forc-
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ing the contact plate 28 into intimate engage- -

"ment with the terminal heads 19 and 20 of

the main starting circuit. This closes said
main circuit through the battery and: start-
ing motor, and causes the operation of the
motor to start the engine. Wlhen the con-
trol switch is opened by the operator, the

magnetic flux of the solenoid drops almost

instantly to zero, and spring 32 instantly and
forcibly retracts the rod 27 carrying contact
plate 28 away from the terminal heads 19

.and 20 in spite of any burning together of
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the surfaces thereof which may have taken

place, and so rapidly that any appreciable
amount of arcing is prevented.
Although the spring 32 is sufficiently

“strong and stiff to forcibly retract the con-

tact member 28 even though it should become
burned to the terminal heads 19 and 20, never-
theless the efficiency of-the solenoid -circuit
is so great that the contacts will be closed
and held in firm engagement so long as the

battery is in condition to operate the starting

motor, and without diverting any serious
proportion of the energy of the battery from
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its primary function of operating said motor.

It will be noted that assembling the above .

structure is an extremely sim}l)‘le operation,
since the four main elements thereof, name-

ly the shell 10, the spool 33, the movable

contact and cover plate assembly and the
terminal plate assembly may all be readily
fitted one to the other, the spool being re-
tained by the clamping nuts 41 on the con-
trol circuit terminals 35 and 36, and the re-
maining elements being held in assembled
relation by means of the cap screws 14.
Although but one embodiment of the in-

vention has been shown and described in de-

tail, it is to be understood that the illustrated
embodiment is not exclusive, and various
other embodiments will now suggest-them-
selves to those skilled in the art, while
changes may be made in the construction,
arrangement and proportions of the parts

without departing from the spirit of the in-

vention. Reference is therefore to be had
to the claims hereto appended for a defini-
tion of the limits of the invention.
- What is claimed is: :

1. In a solenoid switch, a shell closed at
one end, an insulating spool within said shell

. -and secured thereto at its closed end, a sole-

30

noid coil carried by said spool, closure means
for the shell embodying a magnetic pole
piece, switch operating means embodying a

slidable pole piece adjacent said first named

“pole piece, said spool constituting a guiding
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member for said slidable pole piece, and
means for yieldably separating the pole
pieces. '

2. In a solenoid switch, a shell closed at
one end, a solenoid coil within the shell and
secured thereto at said end, closure means
for the shell embodying a magnetic pole
piece, a rod of non-magnetic material slid-
ably mounted in the closure means; a pole
Eiece mounted on said rod adjacent the

rst. pole piece, means yieldably separat-
ing the pole pieces, a movable contact plate
carried by the rod, and angularly disposed
terminal members carried by said shell for
engagement with said contact plate.

3. In a solenoid switch, a shell formed as a
cup-shaped stamping, a solenoid coil fixed
therein, closure means for the shell embody-
ing a magnetic pole piece, a non-magnetic

pole piece, a movable switch member on said
connecting member outside the shell, a mag-
netic pole piece mounted on and secured to
said connecting member within the shell, a
tarminal plate having angularly disposed
surfaces carried by said shell, terminal mem-
bers extending through said angularly dis-
posed surfaces and adapted to be engaged
by said movable switch member, and means
for yieldably separating the pole pieces.
4."In a solenoid switch, a cup-shaped shell
of magnetic material, a solenoid coil therein,

means detachably fixing the coil to the bot-
tom of the shell including members extend-
ing through the shell and constituting ter-
minal posts for said coil, a closure member
for the shell embodying a pole piece for the
solenoid, switch operating means slidably
mounted within the solenoid and embodying
a non-magnetic rod and a second pole piece
for the solenoid, and means between the pole

pieces for yieldingly thrusting them apart.

5. In a solenoid switch, a cup-shaped shell
of magnetic material, an insulating spool
therein, a solenoid coil wound on said spool,
means detachably fixing said spool to the
bottom of the shell, a closure and mounting
means detachably connected to the shell and
embodying a pole piece for the solenoid,
switch terminals detachably mounted adja-
cent the closure means, a switch member
mounted to cooperate therewith, operating
means therefor including a non-magnetic
connecting member and a second pole piece
for the solenoid secured thereto, and means
between the pole pieces for yieldably thrust-
ing them apart. :

6. In a magnetic switch, a cup-shaped shell

3.
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member, a closure member for the open end - -

thereof having a central guide member form-
ing one pole piece of the magnet, a plunger

slidably mounted in telescopic relation with-

the bottom of the cup in alinement with the
guide member, normally spaced therefrom
and forming the second pole piece of the mag-
net, a solenoid coil within the cup and sur-

rounding the pole pieces, an integral contact’

plate having angularly disposed faces actu-
ated by said plunger, a terminal plate secured
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to the shell and having a projecting portion, . -

and angularly disposed terminal members ex-
tending through said terminal plate and

adapted to be engaged by said contact plate. -

7. In a solenoid switch, a cup-shaped shell

of magnetic material, a solenoid coil therein, .

means detachably securing the solenoid to
the bottom of the shell, a closure and mount-

ing means detachably secured to the shell -

and embodying one pole piece for the sole-
noid, a terminal plate of non-magnetic ma-
terial secured to the closure means and hav-
ing an outwardly projecting central portion
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with angularly related openings in the sides - -

] . thereof; a pair of insulated terminal members
connecting member slidable through said ™

mounted in said openings and having contact
heads within the terminal plate, a movable
contact member mounted adjacent said- ter-
minal heads and adapted to be moved to
bridge said heads, a magnetic plunger slid-
ably mounted within the solenoid and consti-
tuting .a second pole piece for the solenoid,
connecting means for the movable switch
member and plunger slidably mounted with-
in said closure means and first pole piece,
and yielding means mounted on said connect-
ing means for normally maintaining the con-
tacts and pole pieces separated.
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8. In a solenoid switch, a cup-shaped shell
of magnetic material, a solenoid coil therein,
means detachably securing the solenoid to
the bottom of the shell, a closure and mount-
ing means detachably secured to the shell and
embodying one pole piece for the solenoid, a
terminal plate of non-magnetic material se-
cured to the closure means and having an
outwardly projecting central portion with

10 angularly related openings in the sides there-
of, a pair of insulated terminal members
mounted in said openings and having con--
tact heads within the terminal plate, a con-
necting member slidably mounted in said

15 closure means and first pole (fiece, an insu-
lated contact member mounted thereon adja-
cent the terminal heads, a magnetic plunger
secured to said connecting member within
the solenoid and constituting a movable pole

20 Piece for said solenoid, said plunger having >

“an axial recess opening toward the first said

pole piece, a spring mounted in said recess
and normally separating said pole. pieces,
said shell having an axial extension in its

25 bottom, and the inner end of said plunger
being arranged to telescope within said ex- -
tension of the shell. :

9. In a solenoid switch, a cup-shaped shell
of magnetic material, an insulating- spool

30 therein, means decachably securing said spool
to the bottom of the shell, a solenoid coil
wound on said spool, a closure plate of mag-
netic material cﬁatachably connected to the
open end of the shell and having an enlarged

35 central portion forming one pole, piece for
the solenoid, said portion projecting tightly
within the bore of said spool, a terminal plate
‘of non-magnetic material secured to the shell .

- and having an outwardly projecting central

49 portion with angularly related openings in
the sides thereof, a pair of insulated terminal

- members mounted in said openings and hav-

_ing integral contact heads.within the ter-

minal plate, a movable contact member

* 45 mounted adjacent said terminal heads and.
adapted to be moved to bridge said heads, a
plunger of magnetic material loosely guided
within the bore of said spool and constitut-

ing a second pole piece for the solenoid, a
50 non-magnetic rod rigidly connecting said
plunger and said movable switch member
and slidably mounted within said first pole
piece, and yielding means mounted on said
rod and interposed between said first and
second pole. pieces for normally maintaining

the contacts and pole pieces separated.

" In testimony whereof I have signed this

specification. v
RAYMOND P. LANSING.

&

o
St

[ A

65



