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ES ; E. s Sri ded to ostentif 3. therein . E. elementoshaft 9:having its upper:end 
30 Ciprocatingly mounted through a aper 

ture provided in the top.9f the coy of the E. init-2 and its lowere fending through the lowerportion of the splenpid-plung 
ediaphragm;6, 
pipistonios 

it is a 

...:3:33:sissa: sa 
circuit 

tipalith 
on an elec the fuel pump. 

a bore32 
s: top 3 of thegsolenoid; plunger (385 reacts 

tainst the bottom:40 of the solenoid unit cover 
14, and provides a mechanical pumping stroke 

it for the solenoid plunger? 8 and the pump piston 
{ . 20. The solenoid coil 7 of the solenoid unit 2, 

- ectional yiew;similar to when energized; provides an electrical suction 
Fig xcept that the contacts of the circuit stroke for the solenoid plunger. 8 and the pimp 
breaker are shown positively closed-s: 2 piston. 20.ielectric current from a suitable 
.g. is a fragmentary sectional view similar. ... must be supplied to;the solenoid coil'. T at . 

to Fig. 5 showing the circuit maker and breaker completion of each spring actuated mechanical 
with its contacts still closed prior to rapid posi-stroke of the solenoid plunger its and such sup 
tive opening thereof. . . . . ply of electric current must be shut off at the 

  

    

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

      

  



2 
completion of each electrical stroke of the sole 
noid plunger f. 
ply of electric current to the solenoid coil f T 
is accomplished by the positive acting delayed 
can action quick make and break circuit maker 
and breaker embodying the invention which now 
will be described in detail. 
The delayed can action quick make and break 

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

This timed intermittent sup 

5 

0. 
erally designated by the numeral 25 throughout . 
the drawings comprises a vertically disposed hol 
low guide member 26 preferably formed from a 
U-shaped stamping 27 and a rectangular stamp 
ing 28 secured together by the bolts 29 and 30. 
The lower portion of the rectangular stamping 
is bent at right angkes thereto to form a seat 

which is fixed to the top of the cover 4 of 
the solenoid unit 2 by short stud screws 32. 
The said guide member 26 has a maker push 

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 can slide member 4 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 

5 

20 

25 

35 
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 is of the solenoid unit 2. The 
Said reciprocating element 9 is shouldered at 46 
to provide a seat against which the said arm 
5 is secured by threading the nut 47 on the re 

40 

duced end 48 of the said reciprocating element 
Or shaft 9. 
The said cam slide member 4 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 
E. inclusive and as hereinafter described in de 
a. 

The circuit maker and breaker 25 is provided 
With a bracket 5f secured to the hollow guide 
member 26 by the bolt 29 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 
contact arms 55 and 56 which preferably carry 
pairs of contactors 57 and 58 respectively. The 
contact arm 55 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 300 and 30 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 
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2,270,513 
be noted that, by having one of the contact arms 
55 or 56 shorter than the other, when the con 
tactors 5 and 58 thereon are moved into and 
out of contact with respect to each other, a win 
ing action occurs which maintains the conti (t 
surface of the contactors 57 and 58, bright an 
clean. 
To assure smooth working of the delayed cam 

action circuit maker and breaker 25, the com 
pression springs 53 and 54 are made propor. 
tionately as strong as the spring pressure of th: 
contact arms 55 and 5S 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 53. Also, to assure retention of the 
springs 53 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. I and 

5, electric current from a suitable source such 
as the battery 59 runs through the solenoid 
when the contactors 5 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 57 being grounded while the other 
side of the battery 5s is conhected through the 
solenoid f 7 to the contact arm 56 carrying the 
contactor 58. 

Fig. 1 shows the open position taken by the 
contactors 57 and 58 after the solenoid it has 
been energized and has lifted its plunger 8 in 
the direction indicated by the arrow 66 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 the solenoid plunger 8. In 
such position of the solenoid plunger 8 and the 
reciprocating element or shaft 9 affixed thereto, 
the breaker cam 50 on the cam slide member 4 
has been acted upon by the spring loaded cam 
follower 38 of the breaker push arm .34 and has 
caused the cam slide member 4 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 men 
ber 4 to jump opens the contactors 5 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 6 in Fig. 4 begins and con-. 
tinues until the slide member 4 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 57 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 4 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 57 an 

58 by the spring actuated stroke of the solenoid 
plunger 8 and the reciprocating, element or shaft 
9 affixed thereto in the direction indicated by 

the arrow 6 in Fig. 4, the spring loaded cam 
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follower 37 of the maker push arm 33 acts on a it is not intended to limit the scope thereof others 
the cam surface 49 of the cam slide member if thin by the terms of the appended claims. 
Wigh gases the said gangsidene sÉclaimigos serviriakosie gristisfitz bise as 
tgiraids inted Siop s: Engagiroitfireakers and Ebreakers at air of 

lated Sipkgf thesiengde 5 spring contactargasingluding contactors thereons ependentlytherephereby oppositely disposed:yithsrespectatoeach other:ga 
Satoggs is guidesaadasslidesreciprocateglymounted inside 

said:58shgahads guidesarspring loaded-makeri push Sarmi and as 
; , springigaded breaker’spush armazeciprocatiriglyfi 
10 mounted in spaced relationship;ithrough 83said: 

:le: said:push arms; oppositely disposed-spaced canis 
bec onsisaidslides engageable by said scansfolfówers' sing galegalls alternately during theireeiprocation of saidslides 

ember this with respect thereformearis for reciprobating said, posiyeglosing: slidewhereby to placesaid eams.aalternately in:2 . 
he contactors. engagements with said:can followers afad-permitri 

said ptash;arrnstto Shakes-and-breakt3Saidiscofiel 
20 tactors, alternately: responsivesto Espringpiessure 3 

thiereggainst; theisengagementsizetween said re-i 
sciprocatingsmeans and saidslide being stifficient-3 
ly free to admit of independent movement of the 

- said slide by said spring loaded push arms per rapid positive closing thereof by the maker push 25 mitting a more rapid make and break than pos 
arm 33. sible by the rate of movement of the said recipro At the completion of the spring actuated stroke cating means. 
of the solenoid plunger f3 and the reciprocating 2. In a circuit maker and breaker operable by 
element or shaft 9 affixed thereto and upon clos- reciprocating means therefor, a pair of spring 
ing the contactors 5 and 58 to the position in- 30 contact armis including contactors thereon oppo 
dicated in Fig. 5, the solenoid it becomes ener- sitely disposed with respect to each other, a guide 
gized and the said solenoid plunger 8 and the fixed and a slide reciprocatingly mounted in said 
reciprocating element or shaft 9 affixed thereto guide, a spring loaded maker push arm and a 
is moved in the direction indicated by the arrow spring loaded breaker push arm reciprocatingly. 
S0 in Fig. 6 from the position indicated in Fig. 5 35 mounted through said guide and positioned to 
to the position indicated in Fig.6 whereupon the urge said contactors together and apart respec 
cam 49 of the can slide member 3 has moved tively, cam followers on said push arms, opposite 
the maker push arm 33 back to its neutral posi- , ly, disposed spaced cams on said slide engageable 
tion and the cam 50 of the cam slide member by said cam, followers alternately during the re 
st becomes ready to be acted upon the spring 40 ciprocation of said slide with respect thereto, a 
loaded can follower 38 of the breaker push arm linkage between the reciprocating means emi 
34 which moves the contactors 5 and 58 instan- ployed and said slide reciprocating said slide 
taneously from the closed position indicated in whereby to place said cams alternately in en 
Fig. 6 to the open position shown in Fig. 1 un- gagement with said cam followers and permit 
der the power of the breaker push arm compres- 45 said push arms to make and break said contactors 
sion spring 56. When the breaker push arm 36 alternately responsive to spring pressure there 
moves from its position shown in Fig. 6 to its po- against, said linkage being sufficiently free to ad 
sition shown in Fig. 1, it causes the can slide mit of independent movement of the said slide by 
members to jump in the direction of move- said spring loaded push arms permitting a more 
ment so of the electric power stroke of the sole- rapid make and break than possible by the rate noid plunger is under power of the compression of movement of the said solenoid plunger. 
spring 54 of the said breaker arm 3. A wiping , 3.In a circuit maker and breaker 9perable by action of the contactors 5 and Seagainst each a reciprocating member, a glide and a slide in 
other is accomplished during the rapid breaking said guide having oppositely disposed spaced can 
thereof by the breaker push arm 34. Thus, the surfaces.thereon, a pair of spring contact arms 
cycle of operation of the delayed cam action cir- singis, tenREFERE: 
c t E. is s structi said guide and spaced therefrom, a spring load 

and 8 s "EEE ed maker push arm and a spring loaded breaker of delayed can action rapid make and break go is eachain can followers thereon 
means embodying the invention with its con- reciprocatingly mounted through said guide nor tactors 57 and 5s opened and closed respectively, E. 
the difference between the construction shown in spect to each other and with the cam followers 
Figs. and 8 and the embodiment of the inven- thereof constantly urged against said slide, said 
tion hereinbefore described in detail being that 65 slide being adapted to be moved by the said re 
beveled cam follower surfaces 370 and 380 have ciprocating member first in one direction and 
been substituted for roller cams 32 and 38 of then the other to bring the said spaced cam Sur 
the maker and breaker push arms 33 and 38 re- faces thereon in operating engagement alternate 
spectively. ly with said cam followers on said maker and 
Although but two specific embodiments of the in breaker push arms whereby said maker and 

5 

invention have been disclosed and described here- breaker push arms become atternately released 
in, it will be observed that various changes in- against and withdrawn from contact with said 
cluding the size, shape, arrangement and details spring contact arms causing the contacts carried 
of the various parts thereof may be made with- thereby to be closed and opened alternately, the 
out departing from the spirit of the invention and engagement between said reciprocating member 

  

  

  

  

    

  

  

  



4. 
and sad side being suf deaty free to pent the 
can followers on ad push arms to contact the 
Cans, on said side and more said side under 
spring pressure independent of the movement of 
said reciprocating member whereby to cause al 
ternate nake and break between all contactors 
more rapid than the movement of the said re 

4 in a circuit maker and breaker operable by 
reciprocating means, a guide and a side in said 
sudde having oppositely disposed spaced can aut 
faces thereon, a pair of spring contact arms in 
with respect to each other mounted parate to 
said guide and spaced therefron, a spring loaded 
maker polish an and a spring loaded breaker 

to said side in speed relationship with respect 
to each other and with the can followers thereof 

2,270,518 

tag the contacts carried thereby to be closed and 
opened atternately, the said inkage being suf 
ficently free to pent the Cara followers on said 
push an to contact the cans on said side and 

is move said side under spring pressure independ 
ent of the novernment of aid reciprocating means 
whereby to cause atternate nate and break be 

- tween said Contactors more rapid than the nove 
ment of the said solenoid punter. 

SVE DAR 


