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UNTTED STATES PATENT OFFICE.

PAUL BEHR, OF BERLIN GERMANY, ASSIGNOR TO GENERAL ELEO’fRIO OOMPANY
A CORPORATION OF NEW YORK.

LATCI" | MECHANISM

No. 897,614

Speclﬂeetmn of Lettere Patent.
Apphcetmli ﬂled January 23, 1907 Serial No 353 637, -

Petented Sept 1, 1908

To all whom it may concern: -
‘Be it known that I, Pavr. BEHR, a subject’

of the Emperor of Germa,ny, remdmg at Ber-

lin, Germany, have invented certain new and

useful Improvements in Latch Mechanism,

of which the following is a specification.
This invention reletee to a trip or latch

mechanisin and more particularly to latch |

mechanisms used in connection with cireuit

to shocks or jars or to continued: vibration.
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- The latching mechansim commonly used

on ciréuit breakers consists of a pivoted’

Jateh hevmﬂ' a hook on one end which en-

gages the leekmfr member and which is held

in 1oek1nfr peeltmn by the friction between
the ]0('1-:111;, member and the engaging face of

the hodk, and also by a light spring.” These
“latches are usually -‘ernged to be epemted
by a solenoid upon the occurrence of an over-

loed and it Is necessary that ‘c,he{f1 trip as
easily as possﬂ:)le in order .to keep the size of
the solenoid within commercial limits; hence,

the pivoted latch.is provided with a llght

spring and -with a form of hook which will

release easily. It is found, however, that

“when & circuit breaker pmmded with a atch
“as above deseribed, is subjected to jars or to

continued Vlbrdtlen the pressure between

the locking member and the latch varies,
owing to the irertia of the

inertia of the latch moves it away’ from lock-
-1ng position against the light sprmg, and the

parts, and the

circuit breaker opens.

The object of my invention is«to provide a

latch so constructed that jars . or vibration

cannot open it, but will on: the contrary

cause 1t to engage the locking member more

- securely; in which the power for holding the
“latch 1n engagement and for throwing the

latch out of enﬂ'a,gement with the locking |

member 1s furnished by the locking member,

~and in which the only power required to be | e
furnished by the overload coil is that neces- |.
sary to cause an initial movement of the

latch, thereby ~permitting the use of a

smeller solenoid or overload: 0011 than is:

required with latches heretofore in use.
M

y invention in its broadest aspect con- ! |
- 60 sists of a latch mounted so as to be moved | reference to the accompanying drewmge m

© y moves a,wey from 1133 1001{ed p031t10n towerd
‘unlocked position, and . which codperates.

‘with a supporting or controlling means so
1 constructed that when it bears one relation

' to the. latch the movement of the latch by
| the locking member will force the latch mto

firm engagement with the locking member,
whiile if the relation between the eentrollmg

| means and the latch is slightly altered, the
breakers or other pieces of apparatus exposed |

moveinent of the locking member, carrying
the latch in the same direction as before,

ing member and permit the circuit breaker
or other similar piece of apparatus to open.
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~will foree it out of engagement with the lock- .

65

If the latch is automatically controlled, an

electromagnetic device may be furnished for

the pur{)ose of altering the relation between

the latch and the controlling means, and the

only power to be furnished by the electro=

magnetic device is the small amount required

70

to eha,mre the relation of the latch and the -

_contmlhng member, the power for actually

moving the latch bemg supphed by the leck—

ing member.
More speelﬁeelly, my mventlon cenmsts of

‘a latch, a pivoted member or crank hevmg a,

75

crank pin for the latch and mounted in such

a way that when the latch is int locking posi-

tion, the crank is slightly over center, but is

restrained from going any further over cen-.
‘ter by some suitable stop engaging the latch
between the crank pin-and the engaging end
of the latch, so that any force tending to .

move the la uch longitudinally and move the
crank still more over center, will result in

throwing the other end of the latch in the
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opposite direction and thereby engage still

more firmly the locking member with which

it codperates. A trip coil moves the pivoted

member or crank in the other direction until

it is beyond center, when the locking mem-

%{egement with means for throwing the

ing end of the latch out, of engegement
Wlth the locking member.

90

ber moves the latch 1011g1tudmelly and into

95

Other feetures of the mventlon will be -

pointed out more specifically” in the specifi-
-cation and the appended claims.

“'The 1invention will best be understood by

by the Jocking member when sald member | Whlch

100
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“mechanism has been ap

: .
i

Figure 1 is a front view and Fig. 2 is a side

~view of a well known type of circuit breaker

to which one form of my improved latching
plied. ' RN
My invention may be embodied in many
different forms and the form shown in the
drawing is siniply for the purpose of illustra-
tion. - o R
The circuit breaker, which is of a well
known type, is mounted on a switchboard 1,

and consists of a movable main contact 2,

copper shunt contacts 3, and carbon shunt
contacts 4; these contacts being mounted

- upon a rocking arm 5 pivoted to the base of

the circuit breaker and actuated by attogele
formed by a link 6 and an operating handle
7, the latter being keyed to'a shaft 8 rota-

~tably mounted in 'the frame of the circuit

- breaker. An overload coil 9 having a cali-,

20

brating device 10 and a core 11 which moves

- upward and engagies a tripping pin 12, when

the current flowing through the overload coil

reaches a predetermined limit, is mounted in

-a frame 13 secured to the basc of the circuit
breaker. The rocking arm 5 is provided-

- with a lug or stop 14, which, when the circuit

30
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breaker is open, engages a spring bufler 15
mounted upon the operating handle 7.
On the end of the shaft 81s keyed a locking

member or arm 16 which, when the circuit -
- breaker 1s in the closed position, is engaged

by a hook 17, carried by a latch 18. "The
latch 18 is carried upon a controlling or sup-
porting means which will permit a longitu-
dinal movement of the latcﬁ when the lock-
ing member 16 moves from its locked posi-

tion1n a direction to open the circuit breaker,-

~ and which, as a result of said movement, wiil

40

- the latch depending on the relation between

00

force the latch either toward latching posi-

tion, into firmer engagement with the locking .

member 16, or away from latching position
to release the membeéer 16 and open the
breaker, the direction of the movement of

the latch 18 and the controlling means.

In the embodiment of the invention shown
in the drawings, the controlling means con-
sists of a pivoted member or crank 20 to

which thelatch 18 is attached by means of a:

crank pin 19, and which, in turn, is firmly

- secured to a shaft 21 carrying an arm 22,

55

preferably at right angles to the crank 20, so
that the crank 20 and the arm 22 form, in

eflect, a bell-crank lever mounted upon the

shatt 21; while the crapnk 20 and the latch 18

form, in effect, a two link tripping toggle

- which 1s overset when in the

60

posttion shown
in Ifigs. 1 and 2. :

opiral spring 23, surrounding the shaft 21,
has one end engaging the crank 20 and the
other engaging one of the supports 24inwhich
the shait 21:is suitably. mounted. This
spring tends to hold the parts in normal posi-

tion 50 that the hook 17 will be in engage- |

e

807,514

ment with the locking member 16. Any
other form of controlling or supporting means
which would give the same results can be
substituted for the crank or pivoted member
20.  The shaft 21 extends beyond the crank
20, and when the parts are in normal position

70

the shaft is engaged by the latch 18 as shown -

in Iig. 2 of the drawings, and forms a stop
which prevents further movement of the
crank pin 19 to the left unless the latch 18
swings about the shaft 21 as a pivot, thereby
throwing the hook 17 into fﬁ‘mer engage-
ment with the locking member 16. A stud
or pin 25, of such a len
that it extends beyonﬁ the path followed by
the latch 17, 1s mounted on the frame 13 in

such a position that when the latch isin lock-

g position, there is considerable clearance
between the surface of the latch and the pin.

The operation of the device is as follows:—

When the circuit breaker is closed, the parts
are 1n the position shown in Figs. 1 and 2, and
the pin 19 1s slightly over center so that the
shaft 21 1s to the right of a straight line
drawn from the hook 17 to the pin 19. As a
result of this construction the pressure of the
locking member-16 tends to give a longitudi-

nal movement to the latch 18, and also tends

to rotate the crank 20 to the left, but this ro-
tation 1s resisted by the shaft 21 which en-

gages the latch 18 and prevents movement of

the upper end of the lateh to the left. Any

79

oth, asshownin Fig. 1,

80
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longitudinal movement therefore, will result

in throwing the hook 18 to the right and into
still firmer engagement with the locking
member 16, since the latch 18 will swing
about the shaft 21 as a pivot. If the circuit
breaker is subjected to jar or vibration, ‘the
latch 18 will tend to swing about pin 19 as a
pivot, but the only way.in which 1t is free to
swing 1s toward the locking member 16, and
this 1s the direction in which it is urged by
any pressure upon the hook 17; hence, all
the forces acting upon the latch 18 when in
normal position tend to move it toward lock-
ing position. If an overload comes upon the
circuit the core 11 is attracted and engages
and raises the tripping pin 12 which engages
the arm 22 and throws the crank 20 to the

‘right. . This movement is slicht and requires

very little power, but it 1s sufficient to move

‘the crank 20 beyond the dead center so that

at the conclusion of this movement the shaft
21 1s at the left of a straight line drawn from

the hook to the pin, and the pressure of the

locking member 16 tends to give a longitudi-

nal movement to the latch 17 and rotate the-

crank 20 to the right, the only resistance to
the rotation being that due to the spiral

 spring 23, while the only work performed by

the overload coil 9 in moving the parts to
this position’ was that required to move the
crank 20 from one side of the dead center to

the other. The locking member 15 furnishes

100

105

110

115

124

125



- 897,514

the-rpower necessary to move the latch. 18 | moves from locked position, of pifoted con- 65

downwards, and as the latch moves down- | trolling means for said latch movable rela--

- ward the crank 20 describing the arc of -a

circle, throws the upper end,of the latch to
‘the right.

When the erank has rotated to
the 11ght to such a position that the pin 19 is

to the right of a line joining the hook 17 and

~ its shaft 21, the surface of the latch 18 is

10

Tnearly in engagement with the pin 25, and as

the latch moves downward and the upper

~end thereof moves to the right, the latch

15

20

eventually engages the pin 25 and begins to
move about it as a pivot, giving a turning as

well as a sliding movement to the latch 18,

and since the pin 19 is moving to the right,

‘the entire latch moves about the pin 25 as a

Eiirot-.a,nd the hook 17 is forced to the left,
eing quickly disengaged from the locking

‘member 16, whereupon the circuit bréaker

1s free to open. The power for moving the
latch longitudinally and throwing the hook
17 out of engagement with the lockin
ber isfurnished by the pressure of the locking

“member 16 on the hook 17. |

20

. therefore, do not wish to be restricted to the

30

embodied in many different forms and I,

specific arrangement shown and - described,
but "intend to cover by the terms of the
claims all changes and modifications which

.are within the scope and spirit of my inven-
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- Imeans 1s in one
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tion. -

What I claim as new anc desire-to secure
'by Letters Patent of the United States, is,

1. In a tripping mechanism, the combina-
tion with a lateh for engaging a locking mem-
ber, of controlling mean$ for causing the

-strain exerted on the latch by said member
~ to force the latch either toward or away from-

latching position.  ~ . - |
*. 2. In a tnipping mechanism, the combina-
tion with a latch engaging a locking member

and. shifted thereby when said member

moves from locked position, of controlling |
' means movable relative to said latch and co-

operating therswith as said latch is shifted to

force 1t toward latching position when said
posttion and to force it AWay

from latching position when said means is in
another position. o
3. In a tripping mechanism, the combina-

~tion with a Jatch engaging a locking member

55
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latching position,

and shifted thereby when the said member
moves {rom -locked position, of controlling
means codperating with said latch and mov-

means for altering the relative position of
the latch and the controlling means to cause
the shifting of the latch by the locking mem-
ber to force the latch toward or away from

4., In a tripping mechanism, the combina-

tion"W'i_tll a latch engaging a locking member
and shiftea thereby when the said member

Jlatch to the \
whereby the shifting of the latch by the
locking member forces the latch toward or

It 1s apparent that my invention may be

o = -

vive thereto to change the relation of the
pivot of the controlling means,

away from locking position.

5. In a tripping mechanism, the combina-

tion with a latch engaging a locking member

70

and shifted thereby when the said member

moves from loeking position, of pivoted con-

75

trolling means for said latch movable rela-

tive thereto to change the relation of the
latch to the pivot of the controlling means,

whereby the shifting of the Jatch by the lock-

ing member forces the latch toward or away

‘from latching position, and electromagnetic
“means for changing the relation of said latch

to the pivot of the controlling means.

80

6. In a tripping mechanism, the combina-

| tion with- a lateh having a hook engaging a
mem- | locking member and shifted thereby when
sa1d member moves from locking position, of

| & controlling member pivoted to said latch,

85 -

a pivot for saild member mounted approxi-

mately in line between said hook and the

90

point of attachment of the latch to the mem-

ber and 1n engagement with the latch when
the latch is in latching position, and means

| for changing the relation of said pivot to the

line joining said hook and said point of at-

| tachment.

95

7. In atripping mechanism, the combina-
tion of a latch, a pivoted member cooperat-

1ing therewith to form a toggle, and means.
for causing movement of the toggle toward
overset position to force the engaging end of

the latch toward latching position. |

‘8. In a tripping mechanism, the combina-
| tion“of a latch, a pivoted member codperat-
1ing therewith to form a tripping toggle, and

means codperating with said lateh to force it

160
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toward latching position as said toggle moves -

toward overset position and towards tripping
position as said toggle moves toward under-

set position.

9. In & tripping mechanism, the combina- -

tion of a latch, a pivoted member codperat-

| ing therewith to form a tripping toggle, said

latch being engaged by the pivot of said
member and forced toward latching position

‘as sald toggle moves toward overset position,

and means-codperating with said latch to
force 1t toward tripping position as said tog-

_ | v- | gle moves toward underset position.
able relative thereto, and electromagnetic|

10. In a tripping mechanism,-the combina-

-tion of a latch, a pivoted member cosperat-

110
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ing therewith to form 4 tripping toggle, said -

latch being: engaged by the pivot of said
member and forced toward latching position

| as said toggle moves toward overset position,
and a pin engaged by the latch as the toggle

moves toward underset position to throw

| said latch toward tripping-position.

125



11, In o tripping mechanism, the combina-
tion with 1‘”‘ oted member forming one link |
of a toggle, of 4 latch forming the other link

of the toggle and engagine the To sking mem-
ber, a 51{)1} on one side of the Iaich for eneao-
mg ana forcing it toward latching poq:ltmn
as the toggle moves toward overset p(}Sitmn

and 1 c“top on the other side of the lateh for |

forcing it towsard trippir
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