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Aiy invention relates to a control syster, 
and particularly to a system for controlling 
Operation or actuation of electric switches, 
€Specially automatic circuit, breakers. 

a CCOrdaice With inly invention, a nai 
SWitch as an automatic circuit breaker. respon 
Sive to abnormal circuit conditions, is moved 
to normal position, as circuit-closing position, 
by an electro-inotive device energized through 

10 contacts controlled or held in piedetermined 
Irelative position by Structure remaining or 
locked in a corresponding position after actua 

5 

tion by a novable member, detached from but 
adapted to engage or strike Said structure and 
Withdraw theefrom, and upgn completion of 
ovement of the main Switch or breaker to 

itS Said normal position Said structure is line 
chanically actuated or electro-rinagnetically coin 
trolled to cause said contacts to resume their 30 former relative position, whereby subsequent 
energization of the electro-motive device may 
be effected only by independent control means, 
and uncontrolled successive operations of the 
the main Switch or breaker, after Successive 
movements thereof to abnormal position, is 
prevented. 

Further and noire particularly in accordance 
with my invention, the structure aforesaid coin 

irises overtia, Veiling toggle mechanism extended 
by balistic inpact of an electro-magnetically 
actuated member; and means actuated substan 
tially upon cognpletion of movement of the main 
SWJitch, effectS collapse of said toggle mechanism 
to effect de-energization of the electro-motive 
device; and note articularly, said toggle 
mechanism remains in its collapsed or de 
energizing position until a remote control mem 
bér is moved, as at the Wii of an operator, to 
re-energize eactic-n32netic means for actuat 
ing said balistic innerinber. 
My invention further asides in a systein and 

apparatus of the character hereinafter describad 
and claimed. 

Fig. 1 is a side elevaticinal view of apparatus 
constructed in accordance with my inventispin. 

Fig. 2 is a vetical Secticinal view, parts in 
slowing pait of the structure of 

3 

40 

1, With pastS in another position, 
generally similar view of the same 

With parts 

diagi'an illustrative 

1929. serial No. 333,712 
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cf mode and connection and use of structure 
Such as that iliustrated in Fig. 1. 

Fig. 6 is an electrical diagram of a modified 
System. 

Fig. 7 is a vertical sectional view, parts in ele 
wation, of the relay structure of the system 
in Fig. 6. 

Fig. 8 is a view similar to Fig. 7, with parts 
in a different position. 

Referring to Fig. , to the base 1 of slate or 
other insulating material there are Secured main 
terminal blocks 2 and 3 which are adapted to 
he bridged by the nowable contact member 4, 
here representing a laminated briding member 
Supported by and mounted upon the arm 5 Which 
is pivoted to the housing or bracket 6 Secured 
upon base 1. The terminal blocks or stationary 
contacts 2 and 3 are connected in a circuit (not 
shown) which is to be controlled for supplying 
any Suitable load, as motor or lighting load. 
Secured upon and in electrical contact with the 
terminal block 2 are the intermediate stationary 
retallic shunt contact 7 and the stationary. 
shunt carbon contact, 8, pivoted at 9 to the 
bracket 10. Cooperating With the shunt contact 

is the movable shunt contact. 11, and With the 
carbon shunt contact 8 cooperates the movable 
carbon shunt contact 12, the contacts 11 and 12 
being Supported by the arm 5. . . . 

Pivoted, as at 3, to the backet 6 is a SWitch 
aCtuating ever 14 having arrins disposed on either 
side of the pivot point and to one end of which 
there is pivoted, as at 15, a link 16 whose other 
end is pivoted on the switch arm 5. To the 
other end of the lever, as at 17, there is pivoted 
a downwardly extending operating rod 18 suit 
ably pivoted at its lower extremity to an arm. 19, 
pivoted at 9a, which is operated through pivoted 
link 195 by the core C (Fig. 2), of a solenoid or 
closing coil 20 disposed within the casing 21 
which is preferably of magnetic material. 

Pivoted to the ear 22, on the housing 6, at 23 
is the latch 24 adapted to engage the roller 25 
carried in the extension 26 of the Switch-ac 
tuating lever 14 to lock the parts in circuit-closed i 
position. In Fig. 1 the parts are in the fully 
closed circuit position. The upper end of a con 
necting rod or link 27 is pivoted, preferably with 
lost motion in a slot, as at 28, to the latch 24 
and the lower end thereof is pivoted to a project. 
tion 28c. extending upwardly, from the upper 
Surface of and near one end of a pivoted armia 
ture member 29 biased upwardly against a stop 
member 29b to the position shown, by a spring 
29a (Fig. 2) or other suitable means. Upon 
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2 
energization of a tripping coil 30 disposed within 
the upper end of the housing or casing 21, the 
armature 29 rotates aibout its pivot 31 to 'e- 
tract the latch member 24 from its restraining 
engagement with roiler 25, permitting the switch 
arm 5 to rotate in a clockwise direction, as 
viewed in Fig. 1, under the influence of a spling 
or other Suitable means, not showin, to the open 
circuit position and simultaneously there with 
the Switch-actuating an 14 connected thereto 
by the link 16 rotates in a counter-clockwise di 
rection, effecting like oveme:nt of the aim 32 
fastened to the arra 14 and rotating theireWith 
about the Shaft 13. The free end of the alm S2 
is connected through lik 35 to the end of a 
movable switch member 33 pivoted at 34 to a 
terminal member 33d fasterned in any desired 
manner to the base 1. The latch 24 may also 
be actuated by pushing to Waids base 1, the 
manually operable finger 24' whici is connected 
to or engages the latch 24 to cffect rotaticin 
thereof in a clockwise direction. ine atch 24 
may also be, and preferably is, provided with a 
tail extension (not shown) noveinent of whicil 
may be effected by changes in degree of either 
gization of a tripping coil connected in Series 
with the main terminals 2 and S C in any other 
desired relation. 
Mounted to the front and IoWei Surface of 

panel 1 is a relay R comprising and supported 
by a U-shaped bracket 36 of iaagnetic nate 
ria. The extremities of blacket, 36 form lugs or 
flanges 36d. Which ar'e Secured, as by bolts or 
screws, to the panel 1. A relay coil 37 is rigidly 
mounted within the J-shaped biracket and is 
supported thereby, as is a hollow guide member 
or liner 38 of non-magnetic material, such as 
brass tubing for example. The guide tube 38 
is Suitably Secured to blacket 36, aS by colla, 33a, 
fastened to the lower Side of the bracket and 
extends through openings (ig. 4) in the upper 
and lower portions of said bracket. 

Referring more particularly to Fig. 4, coil 3 
is provided with a magnetizable core 39 adapted 
to move longitudinally of the axis of the coil in 
response to energization thereof. Core 39 is 
adapted to reciprocate Within the non-magnetic 
guide member 38, and comprises a tubular poi 
tion of magnetic material having a recess 40 
extending nearly the entire length thereof and 
terminated by an annular shoulder 41. The 
lower end of core 39 is provided with an axial 
bore within which a buffer xenbei or rod 42 is 
mounted. Buffer rod 42 comprises a collar 43 
which normally seats on the lower edge of core 
39 and is normally biased upwardly by a spring 
44, one end of which Seats on the annular shoul 
der 41 and the other end of which bears against 
a collar of cap 45 seculed, as by a pin 46, to the 
upper portion of buffer rod 42. Accordingly, 
spring 44 normally biases the buffer rod to the 
position illustrated in Fig. 4. 
An insulating panel 47 is secured, as by 

screws or bolts, (not shown) to the lowei' verti 
cal portion of bracket 36, and comprises na 
terial which is both mechanically strong and 
of Suitable insulating characteristics, such as 
canvas or the like, impregnat:3d with a pheno 
condensation product. Panel 47 has nou inted 
along one edge thereof binding posts 48, and 
at its lower edge has mounted thereoin a U 
shaped bracket 49 of 20induscting materia. Suc: 
as copper to which a novable Switch menhei 
50 is mounted, as by a pivot pin 51 extending 
between the arms of bracket 49. Switch men 

1,933,767 
ber 50 extends Within the U-shaped conducting 
bracket 49, and comprises an extension 52 ex 
tending through a slot (not showin) in panel 
47. The outer extremity of the extension or 
aim 52 is Secured to one end of a light ten 
Sion spring 53 having itS opposite end Seatured 
to a lug 54 mounted on bracket 36. Extension 
52 furtheijnce extends freely through slots 55 
in the Sides of guide member 38 aid is adapted 
to be engaged by the core member 39 in a nan 
iner hereinafter described. Mounted upon the 
upper end of Switch member 5) is a contact 
element 56, electrically connected by Suitable 
means to bracket, 49, which is adapted to co 
act with a stationary contact 57 callied gy a 
conducting blacket 58 mounted on painel 47. 
A pair of Stationary contacts, one of Which, 

59, is illustrated, are mounted up 91 the outer 
face of pain 3 47, and each conpirises a resilient 
conducting strip 6) having its lower end Suit 
ably secured to panel 4'l. The aforesaid pair 
of contacts are adapted to be bridged by a con 
ducting strip 61 callied at the lower exad of a 
toggle-actuated alm 62 mounted, as by pivot 
63, Gil the lig or bracket, 64 seculied to Oracket, 
36. Aina 62 inay be of any suitable inaterial 
Such as metal, the conducting Strip 61 being 
insulated theirefi'onn by an insulating strip 65 
carried by alm 62. Toggle mechanism for 
actuating all'in 62 Comprises a pair of channel 
siaped linkS 66 and 67 pivoted to 2ach other at 
68. Link. 66 has its other end pivoted, as at 70, 
to a lug 69 carried by bracke, 36, link 66 having 
sihoulder politions 66ct adapted to engage the 
under side of the channel-shaped in 67 when 
pivot 68 has imdved upWardly a predetermined 
distance to an overti'avelled position. Link 67 
is pivoted, as at 71, to the upper end of Switch 
a'in 62 and complises an exteinsio:h 72 for a 
purpose hereinafter described. The aforesaid 
toggle mechanism is adapted to be moved by 
core 39 SO that pivot 68 is carried beyond and 
alove the dead center betweein pivots 70 and '71 
to rotate SWitch arm 62 in a clockwise direction, 
thereby bridging the resiliently nounted con 
tacts 59 by the movable contact member 61. 
When in this position, due to the Overtravelled 
toggle structure, the contact member 61 is posi 
tively restrained in closed position independent 
ly of coke 39, and may be considered as latched 
or locked in Such position, subject to release 
Only by the coaction of a tripping member, or 
equivalent. 

Referring again to Fig. 1, aim 19 which is 
nechanically responsive to movements of the 
main greaker element 4, has mounted thereon 
a pin or lug 73 adapted to engage an end or 
extension 74 of the member 75, which is secured 
to Casing 21 aS by pivot 19d. The opposite end 
of member 75 comprises an offset portion or 
fainge 6 having loosely connected tillereto a 
rod '7. Rod 77 is guided for reciprocatory move 
ment, within the offset flanges 78 of a guide 
member 79. A collar 80 is mounted upon rod 
'l' intermediate flanges 78 and has seated there 
On one end of a, Spring 81 whose other end 
seats against the under side of the upper fiange. 
Guide member 79 is rigidly mounted upon casing 
21 So that rotation of alm 75 in a clockwise di 
rection causes rod 77 to move upward with re 
Spect to the guide 79, this movement however, 
being resisted by the action of spring 81 bear 
iing upon collar 80. The upper portion of rod 
77 extends through and beyond the upper guide 
flange and is adapted to engage the toggle link 
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1,983,767 
extremity 72 in a manner, and for a purpose, 
hereinafter described. 
The operation of the apparatus illustrated in 

Figs: 1 to 4 is as follows: 
Referring now more particuliariy to Fig. 5, 

which diagrammatically illustrates the coaction 
of the apparatus above described, a remote 
switch S comprises a movable member electri 
cally connected to one side of a line I, and is 
adapted to engage either contact (, or b. AS 
suming now that the main SWitch member 4 
is in closed position as illustrated, the auxiliary 
switch member 33, mechanically connected by 
links 32 and 35 thereto, bridges the contacts 82 
and 33a, which forms the pivotal mounting of 
switch member 33, so that in overilent of the 
remote switch S to contact b completes a cir 
cuit across the line I, through trip coil 30. As 
illustrated in Figs. 1 and 2, trip coil 30 is adapted 
to attract armature 29 against the influence of 
spring 29a, thereby disengaging atch 24 from 
the roiler 25 to permit collapse of the toggle 
mechanism 14-16 and the consequent open 
ing of the main breaker 4. It Will of course be 
understood that the main breaker 4 may be 
opened in various Ways, aS by manually de 
pressing the knob 24', to release latch 24, or 
by effecting release of the latch by either over 
load or underload electro-magnetic means asso 
ciated with the main circuit to be protected. As 
the main switch or breaker moves to open posi 
tion the auxiliary Switch member 33 is accord 
ingly rotated in clockwise direction through its 
mechanical connection. With the breaker, and 
engages a stationary contact 83 substantially co 
incident With its disengagement with contact, 
82. 
upon interrupted, since continued energization 
thereof is neither required nor desirable. 
The main breaker, being now in its fully 

opened position, may be closed only by moving 
the remote switch S to engage contact a, there 
upon completing a circuit through coil 37 of re 
lay R through the auxiliary Switch contacts 33 
and 83. Energization of coil 3 projects core 
39 upwardly therethrough with sufficient force 
so that it "overshoots' its normal magnetic cen 
ter to ballistically engage the toggle mechanism 
substantially at the pivot 63 to effect extension 

According 
ly, contacts 59. are bridged by the conducting 
strip 61 to energize the coil of a second relay R1. 
AS core 39 moves upwardly and out of engage 
ment with arm 52, referring now to Fig. 4, the 
tension Spring 53 moves the Switch arm exten 
Sion 52 upwardly to rotate arm 50 in a clock 
wise direction. So that contacts 56 and 57 are in 
engagement with each other. In Fig. 5, these 
contacts are diagrammatically represented as 
adapted to be engaged by a bridging member se 
cured to core 39. It should be noted at this 
point that when coil 37 is de-energized and the 
core is accordingly resting upon arm 52 within 
the lower portion of guide 38, the weight of the 
core will cause arm 52 to be biased downwardly 
against the tension of Spring 53 to maintain con 
tacts 56 and 57 out of engagement. As core 
39 is projected upwardly, its inertia, causes it to 
travel appreciably beyond the magnetic center 
of coil 37 and to engage the overlying toggle 
mechanism substantially at pivot 68 with a sharp 
percussive effect. The buffer Spring 44, coacting 
with the cap 45, tends to absorb a certain 
amount of the impact forces, thereby preventing 
the subsequent collapse of the toggle due to re 

The current thirough trip coil 30 is there 
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3. 
action to the blow of core 39. In other Words, 
if core 39 were a solid metallic member and pro 
vided with no shock absorption neans, the in 
pact of the core would straighten the toggle at 
pivot 68, but the reaction of the links of the 
toggle to this impact might cause immediate col 
lapse of the toggle structure, Since it is not over 
travelled to a great extent. 

Referring again to Fig. 5, it will be noted that 
the coil 37 upon initial energization extends the 
toggle mechanism to bridge contacts 59 and also 
permits connection between contacts 56 and 57. 
Accordingly, relay R1 is energized to bridge con 
tacts 34 which in turn connect the main operat 
ing coil 20 across line E. Closure of contacts 
56 and 57, it will be noted, effects a holding cir 
cuit through coil 37 of relay R as long as the re 
mote Switch S engages contact al. 

Referring to Figs. 1 and 2, energization of the 
main operating coil 20 actuates core C to rotate 
arm 19 in a clockwise direction, thereupon caus 
ing, through the connecting mechanism 18, etc., 
straightening of the toggie 14-16. The main 
breaker element 4 is accordingly moved into en 
gagement with contact members 2 and 3, and is 
held in Such engagement by latch 24. 
As arm. 19, however, rotates in a clockwise di 

rection during closing movement of the break 
er element 4, the pin or lug 73 secured thereto 
engages lug i4 of airm 75 to effect rotation 105 
thereof in a clockwise direction. Pin 73 is so 
disposed with respect to lug 74 that it will not 
engage the same until near completion of the 
closing movement of the main breaker. Clock 
Wise rotation of an 75 consequently causes the 110 
trip rod 77 to move upwardly within guide 79 
and to engage extension 72 of the toggle link67. 
As extension 72 is raised, the toggle pivot 68 is 
lowered until the toggle Suddenly collapses, 
thereupon opening contacts 59. A spring (not 115 
shown) is disposed within arm 62 at its pivot 63 
for the purpose of normally biasing the bridg 
ing contact 61 to open position, and consequently 
biasing the toggle towards its coilapsed position 
as shown in Fig. 4. Opening of contacts 59 de-120 
energizes relay R1, which in turn opens the con 
tacts 34 to de-energize the main operating coil 20. 
The nai; Switch is now closed, and, With the 

exception of relay coil 37, all of the operating 
and control coils are de-energized. Continued 
energization of the coil 37 is without effect to 
close or to hold closed the relay Switch con 
tacts 59, 61, because such energization main 
tains core 39 with its mid-point substantially ai, 

magnetic center of the coil, as illustrated in 130 
Fig. 4. As long as the core is in this position, 
the lever 52 will be relieved of the weight of 
the core 39, and the tension of spring 53 will 
he effective to maintain contacts 56 and 57 
closed, and consequently to maintain the relay 35 
coil energized. 
Assuming now that the main switch is tripped 

open due to some abnormal condition in the 
circuit controlled thereby, or by manual depres 
sion of latch 24, or otherwise, collapse of toggle 
mechanism 14-16 will tend to effect counter 
clockwise rotation through rod 13, of arm. 19, 
thereupon moving pin 73 away from lug 74 and 
also causing the auxiliary Switch 33 to engage 
contact 83. - - 

It will be clearly evident that the main Switch 
must now remain in its open position until the 
remote switch S has been moved out of engage 
ment With contact d. In other Words, since re 
closure of the main Switch depends upon ener- 150 
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4. 
gization of the main operating coil 20, which in 
turn, depends upon closure of the toggle-actu 
ated switch 59-61 to energize relay R1, it is 
apparent that the toggle mechanism can only 
be extended after coil 37 has been de-energized 
to permit core 39 to drop to the lower end of 
guide 38, from which position it may be pro 
jected upwardly to engage and Straighten the 
toggle. 

Accordingly, rapid reclosure or "pumping' of 
the main switch is p"evented after it has Once 
tripped out due to abnormal conditions in the 
circuit it controls, or for other reaSOnS, even 
though the remote switch is held in its original 
circuit-closing position. In order to reclose the 
main switch, it is necessary to move the remote 
switch S out of engagement with contact a to 
a neutral position, and to subsequently move it 
back into engagement with contact a. The 
first described operation de-energiz2S the relay 
coil 37, permitting core 39 to drop within its 
guide and engage the Switch arm extension 52 
to open contacts 56 and 57. the apparatus is 
now in the original starting position previously 
assumed, and the cycle of operations may be re 
peated. It is of course essential that the trip 
mechanism for causing collapse of the toggle 
come into action near the end of the circuit 
closing movement, since coil 20 should be einer 
gized sufficiently long to effect positive and COIn 
plete closure of the main Switch. 
In lieu of the mechanical connection between 

the main switch and toggle structure 66-67 for 
effecting collapse of the same from Overtravelled 
position upon movement of the main Switch to 
circuit-closing position, electro-magnetically 
actuated means may be utilized in the mainliner 
illustrated in Figs. 6, 7 and 8, wherein a COre 
member, normally biased to effect collapse of 
the aforesaid toggle, may be withdrawn out of 
engagement with the Sanne by energization of 
electro-magnetic means in accordance with and 
in response to closing movement of the main 
Switch. 

Referring to Fig. 6, there is ShoWin ail auxiliary 
switch 84" mechanically connected to the mov 
able element of the main switch in the manner 
illustrated in Fig. 1, comprising a double blade 
switch pivoted adjacent its center at 85. When 
the main switch is in closed position, as illus 
trated in Fig. 6, the auxiliary Switch 84' is in 
engagement with contact 86, and when the main 
switch is in its open position the opposite blade 
of switch 84' bridges contacts 87 and 88. 

Accordingly, in the illustration referred to, 
the circuit through the trip coil 30 may be 
closed by rotating the remote SWitch S to en 
gage contact b, whereupon latch 24 (Fig. 1) is 
disengaged from link 14 to permit opening of 
the main switch, whereupon contactS 87 and 88 
are bridged by the auxilially Switch, and the 
current through the trip coil interrupted. The 
pivotal support 85 of the auxiliary SWitch is of 
conducting material and is electrically con 
nected at all times to one side of the line L. 
With the main SWitch in Open position, closure 

thereof may be effected by rotating the remote 
switch S to engage contact a, whereupon 
coil 37 of relay R, and coil 89, which are con 
nected into parallel with each other between 
contact a and contacts 87 and 88, are simultane 
ously energized. 
The toggle mechanism is substantially identi 

cal in structure and operation to that illustrated 
in Figs. 1 to 5, except for the fact that link 66 

1,933,767 
has an extension 66a, beyond the fixed pivot 92. 
Extension 66a terminates in a downwardly ex 
tending polition disposed Substantially along the 
longitudinal axis of core 91. When coil 89 is 
de-energized, a spring 90 tends to bias the core 
upwardly into engagement with extension 66a, 
as better illustrated in Fig. 7. Spring 90 is of 
Sufficient strength to effect collapse of the tog 
gie structure when coil 89 is de-energized. 
As coils 37 and 89 are simultaneously ener 

gized, core 91 is drawn into coil 89 out of en 
gagement with extension 66d, and core 39 is 
projected upwardly in the manner previously 
described to engage and move the links of the 
toggle structure to an overtravelled position, 
after which it fails back to Substantially the 
inagnetic center of coil 37 as illustrated in Fig. 
8. Actuation of colre 39 both permitS comple 
tion of a holding circuit for coii. 37 through 
contacts 56 and 57 in the manner previously de 
Scribed, and effects enel'gization of the relay Ri 
through the contacts 59 by the toggle-actuated 
contact element 6i. Energization of relay R1 
accordingly closes the circuit comprising the 
main operating coil which in tui'I, through le 
Weir 19, etc., moves the main SWitch to closed 
position. 
As the main Switch completes its closing 

novelinent, the auxiliary SWitch 84' is returned 
to the position shown in Fig. 6 wherein con 
tacts 87 and 33 are no longer bridged. Accord 
ingly, coil 89 having one terminal connected to 
Contact 88, is de-energized, thereupon permit 
ting Spiiiig 90 to bias core 91 upwardly into en 
gagement With the toggle link extension 66a and 
effect collapse of the toggle structure and con 
Sequent Opening of the Circuit of relay R1. De 
€lergization of the operating coil 20 follows, 
aid, as in the System illustrated in Fig. 5, all 
of tha control and operating windings are de 
energized With the exception of coil 37 which 
maintains core 39 out of engagement with the 
Switch extension 52. 

ASSunaing now that the main Switch is tripped 
Open for any paticular reason, it will be readi 
ly appa:ent that so long as the remote switch S 
remains in engagement with contact a, the coil 
3'l Will remain energized to hold the core sub 
Stantially in the position illustrated in Fig. 4. 
Accordingly, the Ilain operating coil cannot be 
energized through relay R1, which depends upon 
einei'gization thirough the toggle-actuated switch, 
until the renote SWitch S has been moved out 
of engagemeint With contact a to de-energize 
coil 37 and to permit core 39 to drop to the 
lower end of the guide tube, in which position 
it is adapted to be projected upwardly to extend 
the toggle upon energization of coil 37 in re 
Sponse to movement of the renote switch S 
back into engagement With contact a. 

It is quite obvious therefore, that when the 
1'emote Switch Silas been moved to engage con 
tact at to effect initial energization of the main 
operating coil 20, and to close the main switch, 
there can be no repeated closure or “pump 
ing' of the circuit breaker after it has tripped 
Cut, either due to any abnormal condition or 
by intentional manipulation of latch 24, as long 
as the l'enote Switch remains in its initial cir 
cuit-closing engagement with contact al. In 
other Wol'ds, the closure of the main Switch is 
entirely under the control of the remote opera 
tOr, who may attempt reclosure of the main 
SWitch Several times by operation of remote 
SWitch S if the abnormal condition appears to 
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be temporary. However, if the remote SWitch 
S is permitted to remain in engagement with 
contact a, either through carelessness or other 
reasons, the only disadvantageous result, from 
the viewpoint of economical operation, is that 
the coil 37 remains energized. The main Switch 
is accordingly maintained in its fully open posi 
tion until the operator has first moved switch 
S out of engagement with contact a to its neu 
tral position, and back again to engagement with 
contact a. 
The electro-magnetically-actuated means for 

cooperating, with the toggle structure 66-67 
may be associated with relay. R with but little 
variation from the structure shown in Fig. 4. 
A U-shaped bracket 93 of magnetic material 
is secured by flanges 93a in any suitable manner 
to the panel 1, and comprises supporting struc 
ture for coils 89 and 37 in addition to forning 
magnetic circuits therefor. A non-magnetic tu 
bular guide. member 94, having its upepr end 
open, is mounted centrally of coil 89, and ex 
tends through an opening in the upper part of 
the bracket 93. A plunger or piston-like ele 
ment 91 of magnetizable material is adapted to 
reciprocate within guide 94 and comprises a 
reduced portion 91a forming with the main body 
portion an annular shoulder against which one 
end of spring 90 is adapted to seat. The other 
end of Spring 90. bears against the lower side 
of bracket 93 and is positioned by a stud 95 
suitably secured, as by a screw 96, to the bracket. 
Toggle link 66 is pivotally mounted at 92 on lug 
92a secured to the upper side of the bracket, and 
comprises the tail-like extension 66a disposed 
above member 91... The remaining structure 
comprising, coil 37, or 39 etc. is substantially 
identical to that described with reference to 
Fig. 4, and further description of the same is not 

In Fig. 7, coils' 37 and 89 are both de-ener 
gized, with the result that the toggle structure 
is collapsed, and the switch extension 52 is 
biased downwardly by the weight of core 39 to 
effect disengagement of contacts 56 and 57. 
In Fig. 8, coils 37 and 89 are both energized, 

with the result that the core member 91 is with 
drawn into its actuating coil out of engagement 
with the toggle extension 66a, and core 39 is in 
equilibrium within coil 37 after it has been pro 
jected upwardly to straighten the toggle struc 
ture. . . . . . . 

This application is related to the subject mat 
ter in my Patent No. 1,719,086, 
2, 1929. - 

It shall be understood that, by the term “bal 
listically' used in the above specification and 
appended claims, is meant “impulsively', or 
equivalent, to signify that the transmission of 
force is by impulse. - ". " . 
What I claim is: . . . . . . . . . . . . . 
1. A relay comprising a coil, a core element 

movable within said coil, collapsible structure 
adapted to be engaged by said core element only 
upon initial energization of said coil, and a 
contact element movable with said collapsible 
structure. , ; ; . . ." 

2. A relay comprising a coil, a core element 
freely movable within said coil, collapsible struc 
ture adapted to be ballistically engaged by said 
core element only upon initial energization of 
Said coil, and a contact element movable with 
said collapsible structure. 

3. A relay comprising a coil, a core element 
movable within said coil, toggle structure adapt 
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ed to be engaged adjacent its movable pivot 
by Said core element only Upon initial energiza 
tion of said coil, and a contact element movable 
with said toggle structure. 

4. A relay comprising a coil, a core element 
freely movable within said coil, collapsible struc 
tire adapted to be ballistically engaged by said 
core element upon initial energization of said 
coil to move the same to an overtravelled or 
locking position, and a contact element movable 
with said collapsible structure. 

5. A relay comprising a coil, a core element 
movable within said coil, collapsible structure 
adapted to be engaged by said core element only 
upon initial energization of said coil, a contact 
element movable with said collapsible structure, 
and a Switch member movable in accordance 
with initial movement of said core element. 

6. A relay comprising a coil, a core element 
movable within said coil, contact structure 
adapted to be actuated to a predetermined cir 
cuit-controlling position in response to initial 
energization of said coil, a switch member biased 
to a predetermined circuit-controlling position 
by said core element during de-energization of 
said coil, and means for biasing said Switch 
member to another position upon initial move 
ment of said core element in response to ener 
gization of said coil, said core element adapted 
to be maintained in a position intermediate said 
structure and switch member during continued 
energization of said coil. 

7. A relay comprising a coil, a magnetizable 
core element movable within said coil and to 
positions beyond the extremities thereof, a guide 
member for said core element extending below 
said coil, a switch member adjacent the lower 
end of said guide member adapted to be en 
gaged and biased to a circuit-controlling posi 
tion by said core element during de-energiza 
tion of said coil, means tending to bias said 
switch member in opposite direction, and con 
tact-controlling structure adapted to be moved 
by impact of said core element to a circuit-con 
trolling position in response to initial energiza 
tion of said coil, said core element being main 
tained in a neutral position out of engagement 
with both the aforesaid Switch member and con 
tact-controlling structure during continued en 
ergization of said coil. t 

8. In a relay, the combination with a coil and 
contact-controlling structure, of a core element 
adapted to actuate said structure comprising a 
magnetizable member, a member of non-mag 
netic material movable with respect thereto and 
adapted to strike, said structure, and resilient 
means carried by said magnetizable member for 
transmitting the force of impact from said non 
magnetic member to said magnetizable member. 

9. In a relay, the combination With a coil 
and contact-controlling structure, of a core ele 
ment adapted to ballistically actuate said struc 
ture comprising a magnetizable member, a mem 
ber movable with respect thereto and adapted to 
engage said structure, and resilient means for 
transmitting the force of impact from said sec 
ond member to said magnetizable member. 

10. In a relay, the combination with a coil 
and overtravelled toggle structure, of a core 
element, adapted to be projected upon initial 
energization of Said coil to ballistically engage 
and extend said toggle structure to its over 
travelled position comprising a magnetizable 
ember, and a buffer member associated there 

With for Substantially absorbing the force of 
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reaction tending to cause collapse of Said toggle 
structure. 

11. In a circuit-controlling System including 
a main Switch and electromagnetic actuating 
means therefor, a contact element for effecting 
energization and de-energization of said ineans, 
collapsible mechanism for controlling said con 
tact element, an electro-magnetically actuated 
member adapted to extend said collapsible 
mechanism to a position whereby said contact 
element is locked in a circuit-controlling posi 
tion, and electro-magnetic means actuated Sub 
stantially upon completion of movement of Said 
main Switch to a circuit-controlling position to 
effect collapse of said mechanism and movement 
of said contact element to another position. 

12. In a circuit-controlling System including 
a main switch and electro-magnetic actuating 
means therefor, a contact element for effecting 
energization and de-energization of said means, 
collapsible mechanism for controlling said con 
tact element, an electro-magnetically actuated 
member adapted to extend said collapsible mech 
anism to a position whereby said contact ele 
ment is locked independently of said member 
in a circuit-controlling position, and means 
mechanically connected to said first-named ac 
tuating means substantially upon completion of 
movement of said main switch to a circuit-con 
trolling position to effect collapse of said mecha 
nism and movement of Said contact element to 
another position. - 

13. A relay comprising a coil, a core element, 
adapted to move within said coil and beyond 
the ends thereof, collapsible contact-carrying 
structure adapted to be engaged by said core 
element in response to initial energization of 
Said coil to extend the same to a circuit-control 
ling position, a second coil, and a core element 
therefor adapted to effect collapse of said struc 
ture to another position. 

14. A relay comprising a coil, a core element 
adapted to move within said coil and beyond the 
ends thereof, collapsible contact carrying struc 
ture adapted to be engaged by said core element 
in response to initial energization of said coil 
to extend the same to a circuit-controlling po 
Sition, a Second coil, and a core element therefor 
biased during de-energization of said second coil 
into engagement with said structure to effect col 
lapse thereof, said core element being main 
tained out of engagement with said structure 
during energization of said second coil. 

15. In a circuit-controlling system including a 
main switch and actuating means therefor, tog 
gle mechanism controlling energization and de 
energization of said means, a, movable member 
adapted to be impelled to effect extension of 
said toggle mechanism to an overtravelled or 
energizing position, and electro-magnetic means 
for first impelling said movable member to ef 
fect extension of said toggle mechanism and 
thereafter to withdraw said member from said 
toggle mechanism. 

16. A relay comprising a coil, a core element 
adapted to be drawn to and sustained in a pre 
determined position within said coil after initial 
overtravel, and collapsible contact structure 
adapted to be engaged by said core element dui 
ing said initial overtravel, to extend it to a 
circuit-controlling position in response to ener 
gization of said coil. 

17. A relay comprising a coil, a core element 
adapted to be projected to an overtravelled 
position by initial energization of said coil, said 
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2iement adapted to be withdrawn and main 
tained in another position by continued ener 
gization of said coil, and toggle-controlled con 
tact structure adapted to be actuated to a cir 
cuit-controlling position by the kinetic energy 
of said element in its movement to overtravelled 
position. 

18. A relay comprising a coil, a core element 
movable therein adapted to be projected to an 
overtravelled position by initial energization of 
said coil, toggle structure adapted to be ex 
tended to a locking position by impact with Said 
element during its movement to overtravelled 
position, said element being immediately with 
drawn from said toggle structure to a position 
of magnetic equilibrium with respect to said 
coil, and contacts controlled by said toggle 
Structure. 

19. A relay comprising a coil, a magnetizable 
core element movable within said coil, said ele 
ment adapted to be projected beyond its posi 
tion of magnetic equilibrium by initial ener 
gization of said coil and to be immediately with 
drawn from said position, toggle structure adapt 
ed to be engaged and extended to an over 
travelled position by impact with said element 
during its projected movement, and contact ele 
ments controlled by said structure. 

20. The combination with relatively movable 
contacts, of a self-locking collapsible structure 
for effecting relative movement of said contacts, 
a coil, and a magnetizable member movable in 
dependently of said collapsible structure and ac 
tuated by said coil to actuate said collapsible 
structure to its self-locking position. 

21. The combination with relatively movable 
contacts, of a self-locking collapsible structure 
for effecting relative movement of said contacts, 
a coil, and a magnetizable member movable in 
dependently of said collapsible structure and 115 
biased toward a position short of actuation of 
said structure, said magnetizable member upon 
energization of said coil moving beyond said 
position to actuate said collapsible structure 
to its self-locking position and thereafter reced- 120 
ing toward said position. 

22. The combination with relatively movable 
contacts, of a toggle for maintaining when in 
overtraveled position said contacts in a prede 
termined position, a coil, and a magnetizable 125 
member movable independently of said toggle 
and actuated by said coil to deliver a blow 
causing overtravel of said toggle to effect rela 
tive movement of said contacts to said prede 
termined position. 

23. The combination with relatively movable 
contacts, of a toggle for maintaining when in 
overtraveled position said contacts in a prede 
termined position, a coil, and a magnetizable 
member biased toward a position out of en- 135 
gagement with said toggle, and actuated by said 
coil to deliver a blow causing overtravel of said 
toggle to effect relative movement of said con 
tacts to said predetermined position, the mag 
netizable member after delivery of the blow im- 140 
mediately returning toward said position. 

24. The combination with relatively movable 
contacts, of a toggle for maintaining when in 
over-traveled position said contacts in a prede 
termined position, a solenoid vertically disposed 145 
beneath said toggle, and a core member detached 
from said toggle movable upwardly upon ener 
gization of said coil to deliver a blow effecting 
Overtravel of Said toggle. 

25. In a circuit controlling system including a 150 
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main Switch and actuating means therefor, 
means comprising toggle mechanist for Con 
trolling energization and deenergization f Said 
actuating means, a movable member adapted 
by impulse to extend said toggle mechanism to 
energizing position, and electromagnetic means 
for impelling said movable member to extend 
said toggle mechanism and thereupon to with 
draw said member from said toggle mechanism. 

26. In a circuit controlling System including 
a main switch and actuating means therefor, 
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means comprising toggle mechanism for con 
trolling energization and deenergization of said 
actuating means, a movable magnetic member, 
an electromagnetic coil adapted to inpart over 
travel to said member and thereafter to With 
draw it to and hold it in a predetermined posi 
tion, said magnetic member adapted during its 
Overtravel to extend Said toggle mechanism to 
energizing position. 

WILLIAM M. SCOTT. 
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