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UNITED STATES PATENT OFFICE 
2,640,122 

TRANSTORY LATCHING SWITCH 
MECHANISM 

John A. Oppel, Aldan, and Edward J. Frank, 
Springfield, Pa., assignors to General Electric 
Company, a corporation of New York 

Application November 21, 1950, Serial No. 196,924 
(Cl. 200-98) 8 Claims. 

This invention relates to switching control 
In echanism, particularly of a positive latching 
type Suitable for controlling the electrical clos 
ing means of circuit breakers or similar devices 
Of the biased open type. 
An object of this invention is to provide an in 

proved electrically operated sequential mechani 
cally latched switching mechanism capable of re 
leasing an operating latch when a holding latch 
is engaged and of releasing the holding latch to 
de-energize the circuit breaker closing means such 
as notor or Solenoid, immediately upon comple 
tion of the closing stroke and also incorporates 
auxiliary holding latch releasing means that pre 
Wents improper re-energization of the circuit 
breaker closing means upon re-establishment of 
the control pOWei Source after an accidental 
gower failure due to a blown fuse or the like. 
Thus the invention relates to switching coln. 

trol inlechanism and the principal object is to pro 
vide an improved sequential transitory latching 
SWitch mechanism having selective latch releas 
ing means suitable for use in a circuit breaker 
closing control or in other transitory switching 
control Service where severe shocks and vibration 
are likely to be encountered, 
Another object is to provide an improved 

sequential electroresponsive transitory latching 
Switch mechanism having a two position switch 
Emember biased to the open position and capable 
of an initial transitory operation by means of a 
transitory operating latch actuated by a first elec 
troresponsive operator under control of a master 
switch to the closed position. Wherein the Switch 
member is held by a positive holding latch for en 
ergizing a circuit breaker closing Solenoid or sec 
ond electroresponsive operator and provided with 
means for enabling the Solenoid or Second opera 
tor to immediately release the holding latch Scy as 
to open the SWitch mechanism and thus de-en 
ergize itself immediately upon response thereof. 
Another object is to enable the first electrore 

sponsive operator to selectively release the hold 
ing latch so as to open the switch mechanism in 
case the holding latch has not already been re 
leased by the second electroresponsive operator 
when the first electroresponsive operator becomes 
de-energized. Thus in case of any failure of the 
closing solenoid or second electroresponsive oper 
ator to respond or because of power failure dur 
ing closing operation due to jamming or other 
faulty conditions so that the energizing circuit of 
both the first and Second electroresponsive opera 
tors remain energized for a period likely to pro 
duce overheating and blowing of any protective 
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2 
fuses in the circuit, the resulting de-energization 
of the first electroresponsive operator becomes ef 
fective to release the holding latch and open the 
SWitch mechanism to permit correction of the 
fault and to permit safe replacement of the fuse. 
Another object is to provide an automatically 

releasabie transitory operating latch connection 
between the first electroresponsive operator and 
the transitory latching Switch mechanism so as 
to effectively insure against "pumping' (in case 
the master closing control SWitch should be main 
tained in the closing position) when the holding 
latch is released by the Second electroresponsive 
Operator to return the Switch mechanism to the 
Open position in accordance With its bias. 
Other objects are to insure a successful closure 

Of the SWitch mechanism by the first electrore 
Sponsive Operator, even upon a nonentary closure 
of the rinaster control SWitch, by means of a seal. 
ing-in Switch that is closed upon the initial re 
Sponse of the first electroresponsive operator to 
maintain an effective energization thereof in 
dependently of the master SWitch and also to re 
duce the effective energization of the first electro 
responsive Operator as Soon as the transitory 
Operating latch is released and the Switch nech 
anism becomes positively latched in the closed 
position. 
Other objects and advantages of the invention 

Will appear in the following description of the ac 
companying drawing in which Fig. 1 is a sche 
matic View of a circuit breaker closing control em 
bodying the improvements of the present inven 
tion and showing both the electrical control cir 
cuit connections and the mechanical latch releas 
ing connections of the improved selective electro 
responsive transitory latching SWitch mechanism 
With the parts in their normal position ready to 
perform a circuit breaker closing operation, Fig. 2 
is a similar Schematic view showing the parts in 
their relative positions occupied during a closing 
operation. When the circuit breaker Solenoid is 
being energized by the closure and transitory 
latching of the biased Open Switch member and 
just as the latch is about to be released by the 
resulting closing response of the secondary sole. 
noid plunger. 
AS Schematically shown in Fig. 1, the circuit 

breaker closing Solenoid or second electrorespon 
Sive operator indicated generally by the reference 
character ) is applied to operate a well-known 
forin of circuit breaker mechanism (such as in 
the Patent 1,827,626) and for this purpose has 
an armature or plunger provided with the 
push rod 2 for engagement with the roller 3 
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to Straighten the circuit breaker closing toggle 
links fi and thereby rotate the bell cra::lk 5 
against the bias of spling 3 to introve the link it 
in the circuit breaker cigsing direction. It may 
be noted that a hold-close prop 2 is biased by 
Spring 2 to engage with the knee pin of the 
toggle links i4 in the straightened position there 
of and thereby maintain the beli crank 5 iii ti 

i 

- 2 

: 89. 
23 upon energization of the ti) 
ing attraction Cf aralature 2: 
Spiing 23 to l'otate the tlip latci. 22 fl'oh holding 
tile l'oiler 2: to thereby seffc.gi culiaose to the left 
of tile toggie is & fi'Oin tile pop 
Such tip-free type of latched tog 
lechanism foils no part of the present invention 

as the solenoid Ci secod electroresponsive opera 
to 9 may be applied fol' in parting an activating 
thrust to operate any other device desired. 
The armature or plunger of the closing soie 

noid 0 is attracted upon energization of the 
Solenoid Winding 3 by the closure of the in. 
proved transitory latching switch mechanisin of 
the present invention indicated generally by the 
reference character 32. This improved recia 
nism is provided with a first electrol'esponsive 
operator in the form of a Solenoid S. 

'at 

S3 having a 
armature Ol' plunger 33 sliding in Suigaole guide 
elements 34 and provided with an extension 33 
for Carrying a One Way transitory latcin 3:3 pivot 
ally supported thereon by the pin 3. The latch 
36 is normally biased to the position in which it 
is shown in Fig. 1 So as to engage the latch finger' 
38 thereof with the roller 39 carried on the racv- : 
able switch member 46 that is pivotally supported 
On the pin 4 extending from a fixed racict 
42. The movable SWitch member 43 a SO ca 
ries an insulating contact housing 33 Segui' 
thereto by the screw 43 and having ing switch 
contact fingel 4 yieldingly mounted the by 
means of the Wipe spring 3. The Gov 
Switch member 43 is biased to the open position 
in which it is shown in Fig. 1 by means of tine 
opening bias Spring 50 and in Which tie up. 
turned stop 5i engages with the stationary pi: 
52 so that the yieldingly mounted nowabia Switch 
finger 47 is held disengaged from the cooperating 
stationary SWitch contact 53. This tie Switch 

- as R - it 

member 40 is normally biased to open the en 
ergizing circuit of the Solenoid Winding 3 of 
the Second electroresponsive Operatol that ex 
tends from a Suitable Supply Source indicated in 
the drawing as plus and nints through he over'- 
load protective fuses 55 and the cord 
57 and 58. These fuses 55 preferably are late 
to blow in case the circuit breaker closing Sole. 
incid Winding 3 shoulid enhaiyataiicci e 3rgized 
for any appreciable interval since Such a closing 
Solenoid Winding ordinarily has only a short, time 
current carrying rating. 

In order to close the inclinally Open Switch 
member 40, a solenoid or first electi’ores gonsive 
operator 32 may be energized from the Sanae suit 
able Supply source through the conductor's 3, 
59, 60, normally closed switch 3, conductor 
and the master control Switch 62 that is norhiai 
ly biased to the open position in Which it is 
shown by the spring 63. Thus upon any 
momentary or extended closure of the Ina Ste: 
control switch 62 the low resistance portion of 
the solenoid winding or first electroresponsive 
operator 32 becomes energized very Stl’ongly due 
to the short circuiting of the conventional high 
resistance portion of the Solenoid Winding 33 

ictCi'S 56, 

O 

l 5 

5 

st) 

60 

5 

4 
Switch 97 and armature 33 is attracted to carry 
the finger 38 of latch 35 into engagement. With 
roller 39 and thereby move the Switch member 
40 about the pivot 4 i to carry the yieldingly 
mounted SWitch finger 47 into cil'cuit closing ein 
gagement with the stationary SWitch finger 53 
and thereby energize the circuit breaker closing 
Solenoid winding 3 of the second electrorespon 
sive operator 0. AS Soon as the Wiping engage 
inent of the SWitch contacts and 53 is effected, 
the main transitory latch 65 is biased to liiove 
about the pivotal mounting pin 52 by the Spiring 
66 So as to engage with the rollier 39 and there 
by latch the main switch contact3 aindi 53, in 
circuit closing engagement. i.hus When the fin 
gel 32 projecting i:'On tie one Way i'al Sitoly 
latch 33 engages with the stop 3 to 'i'oduce 
clockwise movement of the latch during an ap 
propriate over-travel of the al'mature 33 SO as 
to release the latch finger 33 from itS driving 
engagement With the roiler 33 the n&in latch 
65 innediately engages the l'Olier 33 and this 
becomes effective to hold Switch ?ileixel 4; and 
thereby maintain the contact finger's and 53 
in circuit closing engagement. 
Upon the initial response of the amature 23 

to the strong energization of the oil resistiince 
part of the Solenoid Winding 33 of the fi!'st eiec 
troresponsive operator, the movale SWitch illern 
ber 4 is connected by the link 3; to nove the 
bell crank arm against the bias of spring 
72 to engage with the operating in 3 of the 
Sealing-in Switch contact, f4 and there)y Irove 
contact 4 against the bias of Spril 19, 5 to its 
circuit closing position. This closes a S.23i:g-in 
circuit extending fronn the plus Supply oil.’’: 
through one of the fuses 53, conducio's 3, 3, 
and T in Shunt With the maste' cool Switk: 
62 So as to insure a continued closing operation 
of the Switching contacts it alld 53 even upon 
a nonentary closure of the naster conti 3 
62 and thereby insures a continued clergia oil 
of the circuit breaker closing Solenoid 3C. 
AS SOOn as the circuit breaker closing Soelioid 

Winding 30 becomes effectively ene'gized so as 
to attract the armature f upwardly to close the 
circuit breaker as indicated in Fig. 2, if the clos 
ing operation is successful, then the head 23 of 
the pin 8 extending from the arrnature will 
engage with the bent finger 82 extending for 
the latch tripping lever 83 that is pivotally 
mounted on the fixed pin 52 and provided with 
a finger 84 for engaging with the pin 35 carried 
by the main latch 65 So as to rotate this latch 
65 about the pin 52 out of latching engagement 
With the roller 39 and enable the opening lias; 
Spring 50 to return the Switch member 4 to its 
open position in engagement with the pin 52 and 
thereby separate the switch finger 4 fronn the 
Stationary switch finger 53. In this way the con 
trol power to the circuit breaker closing Solenoid 
30 is cut off at a precise predetermined instant 
upon response thereof to effect a full closure of 
tile cii'cuit l:er; Éird i \;il i.e : indies'3ttai that 
the latch tripping member 83 could be actuated 
from any moving mechanism member associated 
With the plunger which would constitute an 
equivalent to the bolt 80 shown. 

If, however, due to jamning of the circuit 
breaker mechanisin or for any other reason, the 
closing Solenoid 30 is unable to effect a full circuit 
breaker closing operation so that the head 80 of 
pin 8 is not moved sufficiently into operating en 
gagement With finger 82 to release the latch 65 
and open the contacts 47 and 53 as described 
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above, then the short time rating for energiza 
tion of the closing Solenoid may be exceeded and 
cause the blowing of one or both of the protec 
tive fuses 55. In such case, the solenoid winding 
of the first electroresponsive operator 32 will like 
Wise be de-energized along With the circuit break 
er Operating Solenoid 30 and the armature 33 will 
no longer be attracted even though the sealing 
in Switch 74 remains closed. As a result, the 
biasing Spring 35 becomes effective to return the 
armature 33 to its unattracted position and 
thereby move an auxiliary latch tripping lever 88 
that is coaxially pivotally mounted on the pin 4? 
and provided with a slot 89 in operating engage 
ment with the latch pivot pin 37. The auxiliary 
tripping lever arm 88 carries a tripping roller 90 
for engaging with the cam face 9 formed on 
the latch member 65 So as to enable the force 
of biasing spring 35 to rotate the latch 65 about 
the pivot pin 52 against the comparatively light 
opposing bias of Spring 66 and thereby release 
the Switch member 40 for opening movement in 
accordance with the bias of Spring 50 to disengage 
the Switch contacts 4 and 53. In this way, the 
main transitory latch 65 is released upon re 
sponse of the operating solenoid 32 to de-energi 
zation thereof to produce the unlatching of the 
latch-closed contacts 47 and 53 equivalent to that 
of the response of the circuit breaker closing Sole 
noid 30 to a full stroke thereof. Thus, there is 
no hazard that the control SWitch, Once latched 
closed, can continue so indefinitely, for, if the 
normal cut-off operation by the opening of Con 
tacts 4 and 53 is not achieved through the main 
trip lever 83 responsive to closing movement of 
the second operator, then such opening move 
ment is assured automatically by the auxiliary 
trip lever 88 coincident with the failure of the 
control power as from blowing of fuses or any 
Other CauSe. 
apparatus or person, that power is restored with 
the control switch contacts 47 and 53 already 
latched closed so as to hazard an inadvertent or 
unpremeditated closure of the power operator 
thereby. 

In order to reduce the effective energization of 
the operating solenoid 32 as soon as the arma 
ture 33 has latched the control switch closed to 
that amount required merely for holding the 
armature closed, the pivoted auxiliary tripping 
lever 88 is adapted for operating the Switch 9. 
Thus it is provided with a pin 94 for Operating in 
a suitable slot formed in the pivoted arm 95 SO 
as to engage arm 95 with the operating element 
96 of the normally closed switch 97 to effectively 
insert all of the turns of the high resistance por 
tion of solenoid winding 32 in the circuit as Seen 
clearly in Fig.2 and in this way limit the ener 
gizing current thereof to a safe value. Although 
the lever 88 could be extended to actuate the 
member 96 directly, it is found preferable to en 
ploy the additional actuating lever 95 thereby to 
reduce the speed and impact at which the men 
ber 96 is actuated in accordance with the nove 
ment of armature 33. 
What we claim as new and desire to Secure by 

Letters Patent of the United States is: 
1. A sequential latching switch mechanism 

having in combination a movable Switch member 
biased to one position, a latch biased to hold the 
switch member in another position, a first elec 
troresponsive operator having a transitory latch 
carried thereby for operating the switch member 
to said other position and provided with means 
for releasing the transitory latch upon response 

Accordingly, there is no danger, to : 
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6 
of the first operator to energization thereof and 
having a connection for releasing the holding 
latch upon de-energization of the first electro 
responsive operator, and a second electrorespon 
Sive Operator Connected to be energized upon 
movement of the switch member to the other po 
Sition and provided with a connection for inde 
pendently releasing the holding latch upon re 
Sponse of the second electroresponsive operator 
during the energization of the first electrorespon 
Sive operator. 

2. A SWitch mechanism having in combination 
a two-position switch member biased to one po 
Sition, means including a pivoted holding latch 
for holding the Switch member in the other posi 
tion, a first electroresponsive operator having a 
pivoted latch carried thereby for operating the 
SWitch member to Said other position upon ener 
gization of the first operator and provided with 
means for releasing the operating latch upon en 
gagement of the holding latch and with a con 
nection for releasing the holding latch upon de 
energization of the first electroresponsive opera 
tor, and a second electroresponsive operator con 
nected to be energized upon movement of the 
Switch member to the other position and pro 
vided with means for independently releasing the 
holding latch upon respOnSe Of the Second elec 
troresponsive operator during the energization of 
the first electroresponsive operator. 

3. In a sequential latching SWitch nechanism, 
a pair of movable operators, each biased to one 
position, a two-position switch member having 
a releasable latch Operating connection. With One 
operator provided With means for releasing the 
operating latch connection upon movement of the 
one operator to another position to Operate the 
Switch member from one position to the other po 
sition, electroresponsive means connected to be 
energized upon movement of the Switch member 
to the other position for moving the other opera 
tor to another position and means including a 
releasable holding latch element having releas 
ing connections with each operator for maintain 
ing the switch member latched in the other posi 
tion until movement either of the other operator 
to the other position or of the One Operator to 
the One position. 

4. A switch mechanism having in combination 
a movable switch member biased to One position, 
a first latch biased to hold the Switch member 
in another position, a first reversely movable op 
erator having means including a second latch 
for operating the switch member to said other 
position and provided with means for releasing 
the second latch upon operation of the Switch 
member to said other position and having a con 
nection for releasing the first latch upon reverse 
movement of the first operator, and an electro 
responsive operator connected to be energized 
upon movement of the switch member to the 
other position and provided with a connection for 
independently releasing the first latch after the 
switch member is operated to said other position. 
when the electroresponsive operator responds be 
fore the reverse movement of the first operator. 

5. A transitory latching Switch mechanism 
having in combination a pivoted switch member 
biased to the open position, means including a 
first latch for holding the switch member in the 
closed position, electroresponsive means for op 
erating the switch member to the closed position 
and including a pivoted lever provided with a 
second latch connectable with the switch men 
ber for sequentially operating the Switch men 
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ber to the closed position and releasing the sec 
Ond latch upon energization of the electrorespon 
Sive means, an electroresponsive operating device 
CCIllected to be energized upon novement of the 
SWitch member to the closed position and having 
means for releasing the first atch upon normal 
response of the electrol'esponsive operating de 
vice, and means carried by the lever for releasing 
the first latehugon deemergization of the electro 
responsive means when the elect'Ol'esponsive 
operating device is ineffective to release the first 
latch. 

6. A transitory latching Switch mechanism 
having in combination a movable switch membel' 
biased to one position, a roller carried by Said 
member, a reversely movable cperating member 
having a latch pivoted thereon for engaging the 
roller to operate the switch member to another 
position upon movement of the Cperating men 
be in one direction, stop means for releasing the 
atch for the 'Oller in Said other position, a Sec 
ond latch biased into engagement with the rollel 
in said other position for holding the Switch 
member in said other position, and means Con 
nected with the operating member for releasing 
the second latch upon return movement of the 
operating member in the opposite direction. 

7. A transitory latching switch mechanism hav. 
ing in ccniination a movable. Switch member 
biased to one position, a roller carried by Said 
member, a reversely movable operating inershber 
having a latch pivoted thereon for engaging the 
rolier to operate the switch neni)er to another 
position upon movement of the operating neliabel' 
in one direction, stop means for releasing the 
atch from the 'Ole' in said other gCsition, a Sec 
Gnd latch biased into, engageinent with the rolle!' 
in said other position for holding the SWitch (1613 
lier in said otheir position, neans connected With 
the cperatiing ineinbel' for l'eleasing the Second 
latch ulon return in ove; neint of the operating 
neinbei in the opposite direction, and an inde 
pendently operabi&nlenber for releasing the Se:- 
ond iatch. having electi'C1'éSponsive operating 
ineans connected to be energized upon noveliefit 
of the SWitch member to the other position. 

8. A transitory latching switch, inechanism 

O 

3. 

3 

4. 

O 

O 

5 

5 

3 
having in combination a movable switch member 
biased to one position, a roller carried by said 
member, a reversely novable operating member 
having, a latch. pivoted thereon for engaging the 
roller to operate the Switch member to another 
position upon. Owenheint of the Operating men 
bel in one direction, stop means for releasing the 
latch fron the roller in Said other position, a 
Second latch biased into engageinent With the 
iller in said other position for holding the switch 
member therein, neans connected With the op 
erating neinber for releasing the second latch 
upon l'etulin novellent of the operating member 
in the opposite direction, and a separately mov 
able member for independently releasing the Sec 
Old latch having electroresponsive operating 
means connected to ice energized upon movement 
of the switch meinber to the other position. 

JOHN A. OPPEL, 
EDWARD J. FRANK. 
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