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completion of each electrical stroke of the sole-

noid plunger 18. This ftimed intermittent sup- .

- ply of electric current to the solenoid coil 17
is accomplished by the positive acting delayed
cam action quick make and break circuit maker
and breaker embodying the invention which now
will be described in detail.

The delayed cam action quick make and break-

circuit maker and breaker embodying the in-
-vention disclosed in Figs. 1 to 7 ineclusive gen-

erally designated by the numeral 25 throughout -

the drawings comprises a vertically disposed hol-
low guide member 2§ preferably formed from a
U-shaped stamping 27 and a rectangular stamp-
ing 28 secured together by the bolis 28 and 30.
The lower portion of the rectangular stamping
is bent at right angles thereio to form a seat
31 which is fixed to the top of the cover 14 of
" the solenoid unit 12 by short stud screws 32.

The said guide member 26 has a maker push 20

arm 33 and a breaker push arm 34 transversely
mounted therethrough in vertically spaced re-
lationship with respect to each other. ~Each
push arm 33 and 34 is provided with a rectangu-
lar aperture 35 and 36 respectively across each
of which is mounted a roller cam follower 37
and 38 respectively on pins 39 and 40. 'The mak-
er push arm 34 is provided with a push element
340 of hard fibre or other insulating material

to avoid electrical contact between the push arm

34 and the contact arm 56.

A cam slide member 41 having a slotted aper-
ture 42 therein is disposed vertically in said guide
member 26 and extends through the rectangular
apertures 35 and 36 of each push arm 33.and

34 respectively.. The guide member 26 has a .

vertically disposed slot 43 therein through which
extends the tongue 44 of a horizontally disposed
L-shaped arm 45 mounted on the reciprocating

element or shaft 18 of the solenoid unit 12. The 40

said reciprocating element {8 is shouldered at 4§
to provide a seat against which the said arm
45 is secured by threading the nut 47 on the re-

duced end 48 of the said reciprocating element

or shaft {9, :

The said cam slide member &1 has oppositely
disposed maker and breaker cams 49 and 50 re-
spectively formed thereon which cooperate with
the maker cam follower 37 and the breaker cam
follower 38 respectively as indicated in Figs. 1
Eoif inclusive and as hereinafter described in de-

ail. .

The circuit maker and breaker 25 is provided
with a bracket 51 secured to the hollow guide
member 26 by the bolt 28 which serves as an
abutment for the compression springs 53 and 54
which constantly urge the maker push arm 33
and breaker push arm 34 respectively toward
coptact arms 85 and 56 which preferably carry
pairs of contactors 57 and 58 respectively. The
contact arm 5% is grounded with respect to the

circuit maker and breaker 25 and is secured "

thereto by the bolt 29 and is normally disposed
parallel-and in spaced relationship to the said
hollow guide member 26. Contact arm 56 is
secured.in insulated relationship and normally
parallel to the said hollow guide member 26 by
the bolt 30 and the insulators 390 and 301 dis-
posed therearound as indicated in Figs. 1, 4, 5
and 6. When assembled and.without pressure
being applied thereto by either. the -maker or
breaker push arms 33 and 34 respectively, the
contact arms 55 and 56 normally urge the con-
tactors 57 and 58 thereon into contact with re-
spect to each other, see Figs. 4 and 6. It will

o«

-7

be noted that, by having one of the contact arms
§5 or 5§ shorter than the other, when the con-
tactors 57 and 58 thereon are moved into and
out of contact with respect to each other, a wir-
ing action occurs which maintains the cont: «t
surface of the contactors $7 and §8, bright an”
clean. .

To assure smooth working of the delayed cam
action circuit maker and breaker 25, the com-
pression springs $3 and 54 are made propor-
tionately as strong as the spring pressure of tt:
contact arms §5 and 5§ respectively thereagains
For example, in the embodiments of the inver
tion disclosed in the drawings, the compressio
spring 54 is slightly stronger than the compres-
sion spring §3. Also, to assuire retention of the
springs 33 and 54 in their proper place, the
bracket 5! is provided with suitable protuber-
ances 52 which center one end of the said springs
53 and 54, and the maker push arm 33 and the
breaker push arm 34 are each provided with a
tongue 330 and 340 respectively which center
the other end of the said springs 53 and 54
respectively. : .

As diagrammatically illustrated in Figs. 1 and
5, electric current from a suitable source such
as the battery 59 runs through' the solenoid 7
when .the contactors 57 and 58 of the circuit
maker and-breaker 25 are closed, one side of
the battery 59 and the contact arm 55 carrying
the contactor 51 being grounded while the other
side of the battery 58 is conhected through the
solenoid #T to the contact arm 56 carrying the
contactor 58. o ’

Fig. 1 shows the open position taken by the
contactors 57 and 58 after the solenoid I71 has
been energized and hag lifted its plunger {8 in
the direction indicated by the arrow 60 to the
uppermost limit of its electric power stroke, the
said plunger {8 having ‘compressed the compres-
sion spring 23 ready for the spring actuated
mechanical stroke of thg solenoid plunger 8. In
such position of the solenoid plunger i8 and the
reciprocating element or shaft 19 affixed thereto,
the breaker cam 58 on the cam slide member 41
has been acted upon.by the spring loaded cam
follower 38 of the breaker push arm 34 and has

caused the cam slide member 41 to jump in the

direction of movement 60 of the electric power
stroke of the solenoid plunger {8 under the power
of the compression spring 54 of the breaker
push arm 34. The movement of the breaker
push arm 34 when causing the cam slide mem-
ber 41 to jump opens the contactors 57 and 58
instantaneously to the position indicated in Fig.
1. Now, the spring actuated mechanical stroke
of the solenoid plunger {8 in the direction indi-
cated by the arrow 61 in Fig. 4 begins and con-.
tinues until the slide member 41 arrives at the
position indicated in Fig. 4 wherein the contac-
tors 57 and 58 have been initially closed at which
position the rapid positive closing of the said
contactors 51 and 58 is accomplished by the ac-
tion of the maker push arm 33 as hereinafter
described in detail. The movement of the slide
member &1 to the position indicated in Fig. 4
from its position indicated in Fig. 1 causes the
cam 50 thereof to act on the cam follower. 38
of the maker push arm 34 and move it back to
its neutral position shown in Fig. 4. :
At the initial closing of the contactors 51 an

58 by the spring actuated stroke of the solenoid
plunger 18 and the reciprocating element or shaft
19 affixed thereto in the direction indicated by
the arrow 61 in Fig. 4, the spring loaded cam
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follower 37 of the maker push arm 33 acts tm}m 94&% not intended to limit the scope thereof othef,
the cam surface 49 of the cam slide member &1 “¢ thgh by. the terms of the appended claims.
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against each other is accomplished during the
rapid positive closing thereof by the maker push
‘arm 33.

At the completion of the spring; actuated stroke
of the solenoid plunger 18 and the reciprocating
element or shaft (9 affixed thereto and upon clos-
ing the contactors 57 and 58 to the position in-
dicated in Fig. 5, the solenoid {7 becomes ener-

gized and the said solenoid plunger {8 and the-

remprocatmg element or shaft {9 affixed thereto
is moved in the direction indicated by the arrow
60 in Pig. 6 from the position indicated in Fig. 5
to the position indicated in Fig. '6 whereupon the
cam 48 of the cam slide member 41 has moved

the maker push arm 33 back to its neutral posi- .

tion and the cam 56 of the cam slide member
41 becomes ready to be acted upon the spring
loaded cam follower 38 of the breaker push arm
34 which moves the contactors 57 and 58 instan-
taneously from the closed position indicated in
" Fig. 6 to the open position shown in Fig. 1 un-
der the power of the breaker push arm compres-
sion spring 54. When the breaker push arm 34
moves from its position shown in Fig. 6 to its po-
sition shown in Fig. 1, it causes the cam . slide
member 4{ to jump in the direction of move-
ment 80 of the electric power stroke of the sole-
noid plunger {8 under power of the compression

- spring 58 of the said breaker arm 3§. A wiping
action of the contactors 57 and 58 against each

other is accomplished during the rapid breaking

thereof by the breaker push arm 34. . Thus, thev

cycle of operation of the delayed cam action cir-
cuit maker and breaker is completed.

Figs. 7 and 8 show one alternate construction
of delayed cam action rapid make and bresk
means embodying the invention -with its con-
tactors 57 and 58 opened and closed respectively,
the difference between the construction shown in
Figs. 7 and 8 and the 'embodiment of the inven-
tion hereinbefore described in detail being that
beveled cam follower surfaces 370 and 380 have
been substituted for roller cams 37 and 38 of
the maker and breaker bush arms 33 and 3@ re-
spectively.

Although but two specific embodiments of the
invention have been disclosed and described here-
in, it will be observed that various changes in-

cluding the size, shape, arrangement and details ‘

of the various parts thereof may be made with-
out departing from the spirit of the invention and
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- grideysdsspring: loaded:maker? push samm: sidra
. spring:floaded breskerpush armevetipiécatingly:
lO mounted in - spaced relationshifrnthroughiosaigs
‘guideand: positioned; tosoreeisaid; contactord té-
sigethersand aparturespertivelyzsoam: tolldwersTom:
said:pushogrmszoppositely dishosedaspated-eanisz
ongsaidrslidesengagesble by ~Said camafollowerst

withixespect therebormesrisfofreriprobating said~

clos] 5;__ ¢ slidewhereby:to placksaid ramszalternately Gnv:
rﬁ 8

_engagemenfswith saidceam followers sfidcpermiib:
saitk pushsfrmsvioidiakesapdvbreskasaldzeone

am;;20 tactorsyalfetmately: résponsivestosspring presstres
e, in; the in Fig.’5
A wiping action ~of" the contactors 57 and 58

thereagainsty thelengdgement distwien>Saidize <
secibroratingsmesns and: said slide beingsstiiclent-od
Iy free to admit of independent movement of the
said slide by said spring loaded push arms per- -
mitting a more rapid make and break than pos-
sible by the rate of movement of the said recipro-
cating means.

2. In g circuit maker and breaker operable by
reciprocatmg means therefor, & pair of spring
contact arnis including contactors thereon oppo-
sitely disposed with respect to.each other, a guide
fixed and a slide recxprocatmg]y mounted in said
guide, a spring loaded maker push arm and &
sp'ring loaded. breaker push arm reciprocatingly.
mounted through said guide and positioned to
urge said contactors together and apart respec-
tively, cam followers on said push arms, opposite-
Iy disposed spaced cams on said slide engageable
by said cam. followers alternately during the re- -
‘ciprocation of said slide with respect thereto, a
linkage between the reciprocating means em-
ployed and said slide reciprocating said slide
whereby to place said.cams alternately in en-
gagement with said cam followers and permit:
said push arms to make and break said contactors
alternately responsive to spring pressure there--
against, said linkage being sufficiently free to ad-
mit of independent movement of the said slide by
said spring loaded push arms permitting a more
rapid make and break than possible by the rate
‘of movement of the said solenoid plunger. -

...~ 3. In a circuit maker and breaker operable by
‘a reciprocating member, a guide and a slide in
said guide having: opposxtely disposed spaced cam
surfaces-thereon, a pair of spring contact arms
including contactors thereon oppositely disposed
‘with respect to each other mounted parallel to
sald guide and spaced therefrom, a spring load-
ed maker push arm and a spring loaded breaker
push arm each having cam followers thereon
reciprocatingly mounted through said guide nor-
mal to said slide in spaced relationship with re-
spect to.each other and with the cam followers
thereof constantly urged against said slide, said
slide being adapted .to -be moved by the said re-
ciprocating member first in one direction and
then the other to bring the said spaced cam sur-
faces thereon in operating engagement alternate- -

ly with said cam followers on said maker and
breaker push arms whereby said maker and
breaker push arms become gternately released
against and withdrawn from contact with said
spring contact arms causing the contacts carried
thereby to be closed and opened alternately, the
engagement between said reciprocating member
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and said stide being sufficienily free to permit the

»cam followers on sald push arms to contact the
cams on said slide and move sald slide under
spring pressure independent of the movement of
said

member whereby to cause al--

_reciprocating
ternate make and break between said contactors
more rapid than the movement of the said re-
4. Tn a circuit maker and hreaker operable by



