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_ in tripping the circuit-breaker open,
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To all whom it may concern: - ’

Be it known that I, Epwin JoHwNsoN, a
citizen of the United States, residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Circuit-

. Controlling Devices, of which the following

is a specification.
This invention relates to a device-for con-
trolling electric circuits in which a number

of breaks in the circuit in series are closed,

one after the other, and one of the devices

for controlling said breaks is arranged to be.

opened automatically in case an overload ex-
ists upon the circuit. The means for con-
trolling the breaks may be an automatic cir-
cuit-breaker and a switch connected in series
upon the switch-board; when the attendant
desires to close the circuit the circuit-breaker
is first set and the switch is then closed. In
case an overload exists upon the circuit the

circuit-breaker will open automatically ; thus.

the circuit and translating devices therein
are protected from dangerous conditions, as

. the circuit is automatically broken notwith-
standing the operator is holding the control

handle of the circuit-breaker, and at the
same time errors of manipulation are
avoided.

This invention consists in providing a con-
trolling device operating in the manner
above described and requiring but little room
upon the switch-board and arranged to be
easily set by the operator by means of a sin-

5 gle handle.

Tt also consists in providing means where-
by an attempt to open the switch will result
so that
the circuit is always opened very quickly,
thereby avoiding the formation of arcs by
the slow opening of the switch.

The object of the present.invention is to
provide a compact arrangement for control-
ling the circuit, which may be operated by
one handle; to set the circuit-breaking device
by a movement of the operating handle in
one direction and to close the switch by.a

- movement of said handle in another direc-
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tion; to prevent opening the circuit by means

of the switch; and to improve the construc-
tion and operation of devices of this type
generally. , o

The invention will best be understood in
connection with the accompanying drawings
in which— .

Figure 1 is a plan view of the device ap-
plied to a switch-board; Fig. 2 is an end
view of the device shown in ¥ig. 1; Fig. 3 is
a section of Fig. 1 on line 3, 3, looking in the
direction of the arrows; Fig. 4 is a section
on the line 4, 4, of Fig. 1; Fig. 5 is a section
on the line 5, 5, of Fig. 1; Fig. 6 is a view of
the power-multiplying means for o
the contacts; Fig. 7 is a plan view 'of a modi-
fied form of this device; Fig. 8 is an end
view of Fig. 7; Fig. 9 is a view of part of
Fig. 7; and Fig. 10 1s a view of the tripping
mechanism of Fig. 8. :

The device.is preferably arranged upon a

switch-board 1 of slate or other insulating

material such as is commonly used in the art.
Fixed contacts 2; 3, 4 and 5 are firmly se-
cured to the switch-board by means of nuts
threaded upon the stems of said contacts.
The contacts 2 and 8 are arranged one above
the other and the contacts 5 and 4 are simi-
larly arranged parallelto the contacts 2 and
3. A bridging contact 6, preferably made in

| the form of a laminated brush so as to be

capable of yielding under pressure, €ngages
the contacts 2 and 3; and a similar bridging
contact 7 engages the fixed contacts 4 and 5.

The fixed contacts 2 and 5 carry shunt con-

tacts 8 and 10, while the bridging contacts
6 and 7 carry shunt contacts 9 and 11 co-
operating with the shunt contacts 8 and 10.
The shunt contacts, preferably made of car-
bon, are carried upon spring-blades and do
not separate until the bridging contacts are
out of engagement with the fixed contacts, so
that the final arc is' formed between the
carbon surfaces of the shunt contacts. A
barrier 11* of insulating material is mount-
ed between the two series of fixed contacts to
prevent an arc forming from one set of
fixed: contacts to the other.. ‘ :

Brackets 12 and 13 are secured to the
switch-board 1 and form the support of the
operating parts of the device. The outer
ends of these brackets carry a rod 14 which
forms an abutment or support for the means
for closing the switches and also holds the
outer ends of the brackets in proper relation
to each other. A rod 15, extending from one
bracket to the other is firmly secured there-
to and forms the pivot upon which the rock-

arms carry the bridging contacts 6 and 7,
which are pivoted to the upper ends thereof.
The bridging contact 6 is brought into ex-
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‘ment with the

by means of a power-multiplying device,
preferably in the form of g toggle having
links 18 and 19, while the bridging contact
7 is brought into engagement with the fixed
contacts 4 and 5 by means of a similar power-
multiplying device comprising & toggle hav-
ing links 20 and 21. The ends of the links
19 and 21 of these toggles are supported
upon the rod 14, while the other ends of these
links are pivoted to the links 18 and 20,
which in turn are piveted to the rock-arms
16 and 17.  An operating handle 22 is also
mounted upon the rod 14 for the purpose of
straightening the toggles and bringing the
bridging contacts into engagement with the
fixed contacts.

An overload coil 28, mounted upon the
switch-board, has an armature 24, mounted
upon a pivot 25, and adjusted by a set-serew
26. A trip pin 27 is loosely mounted in
guides upon the end of the overload coil in
position to be engaged by the armature 94.
When the armature 24 is attracted by the
overload coil the end strikes the trip pin 27
and moves it upward to trip the device and
open the circuit. The current in the cir-
cult_to be controlled comes in through the
fixed contact 2, passes through the bridging
contact 6, to the fixed contach 3, thence
through the overload coil, to the fixed con-
tact 4,
fixed contact 5, and baclk to the line. .

4 sleeve 28, to which the operating handle
22 1s firmly attached, is loosely mounted
upon the pin 14. This sleeve carries a pro-
jecting shoulder 29, as shown in I igs. 1 and
6, and also carries » lug 80, as shown in ¥ igs.
2 and 4. A sleeve 31 is also loosely mounted
upon the pin 14 and is provided with a
shoulder 89 corresponding to the shoulder
29 of the sleeve 28. These sleeves are of
such a length that endwise movement on the
pin 14 is prevented by engagement of the
ends of the sleeves with the brackets 12 and
13, The sleeve 28 carries the toggle links
19 which are rigidly secured to said sleeve,
while the sleeve 81 carries the toggle links
21 firmly attached thereto. The shoulders
29 and 32 do not engage with each other
when both obridging contacts are in engage-
fixed contacts, but there is a
certain amount of lost-motion between said
shoulders, which form a lost-motion connec-
tion between the sleeves 98 and 31.

The link 18 is provided with a stop 38

.which engages with the support for the

bridging contact 6 and thereby locks the
toggle 18, 19, in an overset. position when
the bridging contact 6 is in engagement with

" the fixed contacts 2 and 8. The toggle link

20 is provided with gz corresponding stop
34 which engages the support of the bridg-
ing contact 7 when the bridging contact is
in engagement with the fixed contacts and

through the bridging contact 7 , to the

987,443

the toggle 20, 21, is nearly straight, to hold
the toggle in a slightly underset position.
The link 20 is also provided with a toe 35,
engaged by a latch 36 mounted upon a pivot
37, carried by the rock-arm 17; the toggle
20, 21, is held extended, but will collapse as
soon as the latch 36 releases the toe 85. On
the end of the latch is mounted a lug 38
carried upon a spring-blade 389 in such posi-
tion as to be engaged by the lug 30 upon
the sleeve 28 when the lafch is in position to
lock the bridging contact 7 in engagement
with the fixed contacts.

It is evident from the foregoing descrip-
tion that the bridging contact 7 , the toggle
20, 21, the latch 36, and the overload coil
23 form an automatic circuit-breaker which
will be tripped open in case of an overload
upon the circuit, while the bridging contact
6 and the toggle 18, 19, form a switch which
may be closed or opened by means of the
operating handie 22.

4 modified form of this device is disclosed
in Figs. 7 and § in which fixed contacts 40,
41, 42 and 43 are mounted in a vertical Iine,
one above the other and engaged by bridging
contacts § and 7 similar in structure to the
bridging contacts used in a similar device
disclosed in Tigs. 1 and 2. The bridging
contact 7 is provided with shunt contacts

8 and 9. The bridging contact 6 is carried

upon a rock-arm 44, and the bridging con-
tact 7 upon a rock-arm 45. Brackoets 46
and 47 are secured to the switch-board 1 and

in the outer ends of these brackets is car- 1

ried a rod 48. The brackets also carry rods
49 and 50, the rod 49 forming a pivot for
the rock-arm 44, while the rod 50 forms a
pivot in the rock-arm 45. The bridging con-
tact 6 is moved inte engagement with the
fixed contacts by means of a power-multiply-

ing device formed of toggle links 51 and 52,

while the bridging contact 7 is controlled by
a power-multiplying device formed of the
toggle links 53 and 54. When these toggles
are straightened, the bridging contacts are
brought into firm engagement with the fixed
contacts.

An operating handle 55 is firmly attached
to a sleeve 56 loosely mounted upon the rod
48. This sleeve is provided with shoulders
56* and carries a toggle link 52 and a lug
64. On each side of the sleeve 56, sleeves
57 and 58 are loosely mounted on the rod
48. These sleeves are provided with shoul-
ders 57 and 58 which codperate with the
shoulders 562 Sleeves 57 and 58 carry the
toggle links 54, the ends of which are held
together and are connected to the link 53
by means of a pin 59 passing through the
link 53 and engaging both toggle links 54.
The link 53 is provided with a toe 60 which
is engaged, when the toggle is' nearly
straightened out but is stil] underset, by a
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~ of this:latch carries a spring-blade 62 upon

10
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20

25

which is mounted a lug 63, engaging and co-
operating with the lug 64 on the sleeve 56.

The lateh 61 is held in engaging position
by :a -calibrating -lever 66 mounted upon a
pivot stud 67 carried by the bracket 46.
One end of the calibrating lever engages
the lateh and the other end .engages a cali-
brating spring 68, the tension of which may
be .varied by means of an adjusting screw
69. The latch 61 is'in the form of a bell-
crank lever, one.arm of the lever forming
a hook engaging the toe 60, while the other
arm is the armature of an overload coil 70
mounted upon the switch-board 1. The
overload coll 70 is included in series in the
circuit and: current entering through the
fized contacts 40 flows through the bridgin
contact 6, through the fixed contact 41, an
thence through the overload coil 70 to the
fixed contact 42, through the bridging con-
%gxct 7 to the fixed contact 43 and back to the
ine. :

The operation of the device is as follows:—
When the circuit is open the parts are in the
position shown in Fig. 5. It will be noted

. in Fig. 5 that the toggle 20, 21, of the cir-

.30

cuit-breaker bears such a relation to the tog-
gle 18, 19, of the switch that it is necessary
to move these toggles in opposite. directions

~ in.order to straighten them. The shoulder
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move away from the shoulder 32.
handle is moved in the opposite direction

82 of the sleeve 31, which carries one of the
links of the toggle for operating the circuit-
breaker, is in engagement with the shoulder
29'0f the sleeve 28 to which the operating
handle 22 is connected. In order to close the
cireuit, the handle is moved in the direction
of the arrow @ in Fig. 5. As a result of the
engagement of shoulder 29 with the shoulder
32 the sleeve 31 is rotated on the pin 14 and
the toggle 20, 21, straightens, bringing the
bridging contact 7 into engagement with the
fixed contacts 4 and 5. When the toggle is
nearly straightened, but is still underset, the
shoulder 34 engages the support of the bridg-
ing eontact 7, thereby preventing the toggle
being overset, and at the same time the latch
36 engages the toe 35, locking the circuit-
breaker closed. During this movement the
bridging contact 6 has been swung farther
away from the fixed contacts owing to the
fact that as the toggle 20, 21, closes, the tog-
gle 18;-19, opens. The direction of move-
ment of the handle is now reversed, but this
reversal does not affect the toggle 20, 21, as
the ' -lost-motion  connection. between the
sleeves 28 and 81 permits the shouldeg 29 ;:lo

s the

from that shown by the arrow ¢ in Fig. 5,
the toggle 18, 19 is straightened, bringing
[ging contact 6 into operative en-
%\agement with the fixed contacts 2 and 3.

‘he stop 33 engages the supporting means of
the bridging contact 6 when the toggle 18,

8

19 is slightly -overset, thereby.locking the

switch.closed. Owing to the elasticity of

the laminated hridging contact 6,a good con-
tact is secured when the switch is locked, al-
though the pressure upon the bridging con-
tact is decreased after the toggle passes the
center. If there should be an overload upon
the circuit when the circuit is finally closed
by means of the bridging contact 6, the over-
load coil 28 would be energized, bringing the
trip pin 27 into engagement with the end of
the latch 36 and moving this latch out of en-
gagement with the toe 35 so as to permit the
toggle 20, 21, to collapse, thereby opening
the circuit-breaker.

If it be desired to open the circuit by hand,
the handle 22 is moved in the direction of
the arrow b in Fig.'2, and as the toggle 18,
19, is slightly -overset when the bridging con-
tact 6 is in operative position, the handle 22
moves a short distance before the bridging
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contact 6 begins to separate from the fixed -

contacts. The first portion of the movement
of the operating handle 22 to open the cir-
cuit results in straightening the toggle from
its overset. position and thereby bringing the
bridging contact 6 into firmer engagement
with the fixed contacts. This movement is

80

permitted, however, by the elasticity of the |

bridging contact 6 which yields slightly
when the toggle is straightened and has suf-
ficient elasticity to maintain good contact
with the fixed contacts even when the toggle
18, 19, is over the .center to the extent per-
mitted by the stop 33. When the switch was
closed, however, by means of the operating
handle 22, the circuit-breaker had already
been closed and.the latch 36 was in the posi-
tion shown in Fig. 2. At the conclusion of
the movement of the.operating handle, to
close the switch, the lug 80 on the sleeve 28

-passed -over the lug 88 without moving the

latch 86 owing to the elasticity of the spring-
blade 39.  When the operating handle 22 is
first moved in the direction of the arrow in
Fig. 5, the lug 30 engages with the lug 38
and the slight movement of the operating
handle necessary to straighten out the toggle
18, 19, preparatory to moving the bridging
contact 6 out of engagement, is sufficient to
move the latch 86 away from the toe 35,
thereby tripping the circuit-breaker open.
As a result of this arrangement, it is impos-
sible to open the circuit by means of the
bridging contaet 6. Any attempt to do so
will result in tripping -the circuit-breaker
open and this is advantageous as the circuit-
breaker opens very quickly and with a mini-
mum of arcing. :

The operation .of the form of device dis-
closed in Figs. 7 and 8 is substantially the
same as that of the form shown in Figs. 1
and 2. The operating handle 55 is moved in
one direction with the sheulders 56* in en-
gagement with the sheuwlders 57° and 58
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This movemens straightens the toggle 53, 54,
and sets the circuit-breaker. The movement
of the operating handle 55 in the opposite
direction straightens the toggle 51, 52, and
closes the circuit between the fixed contacts
40 and 4i. If an overload exists upon the
circuit, the overload coil 70 attracts the latch
61 and trips the circuit-breaker open. Ifan
attempt is made to open the circuit by means
of the handle 55, the lug 54 engages with the
lug 53, moves the latch 61 out of engagement
with the toe 60 and trips the circuii-breaker
open.

While T have shown one form of device
embodying my invention, it is evident that
many changes and modifications may be

~made therein which are within the scope of

my invention; and I therefore do not limit
the annexed claims to the specific device
iltustrated and described, but desire to cover
all modifications and substitutions which
come within the spirit and scope of my in-
vention, ' . :

What I claim as new and desive to secure
by Lietters Patent of the United States, is,

i. The combination with two circuit con-
trolling devices, a manually controlied op-
erating member and connections between
saic member and each of said devices for
operating seid devices, of means whereby
the preliminary operation of said operating
member to open one of said devices causes
the other device to open.

2. The combination with two cirenit con-

A
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vices, an actuating toggle between each of
said devices and said sbutment and an opar-
ating handle for said toggles having a rigid
connection with one toggle and a lost motion
connection with the other toggle whereby
said toggles may be straightened in succes-
sion.

6. The combination with two circnit con-
trolling devices connected in series, of an
abutment, an actuating togole between each
of said devices and said abutment and a piv-
oted operating handle having a lost motion
connection with the toggle of the first device
whereby said toggle is straightened and the
first device is closed when said handie is |
rocked in one direction, said handle having o
rigid connection with the other toggle
whereby the second device is closed as said
handle rocks in the other dirvection and
leaves said first device free to open.

7. The combination with a circuit breaker
arranged to open the circuit upon the occur-
rence of abnormal conditions and a switch
connected in series with said circuit brealker,
of an actuating toggle for the switch, an
actuating toggle for said circuit breaker, an
abutment for resisting the thrust due to the
straightening of the said toggles, and an op-
erating handle pivoted on said abutment and
having a rigid connection with one toggle
and a lost motion connection with the other
togole.

8. The combination with a switch and =

" circuit breaker mounted side by side, of a

35 {rolling devices connected in series, of a | switch actuating toggle, s circuit breaker 100
force multiplying operating mechanism for actuating toggle, a stationary rod for sup-
each of said devices, an abutment held in porting the outer ends of said toggles and
definite relation to said devices to resist the | resisting the thrust due to the straightening
thrust exerted by said mechanism, and an | of said toggles, and an operdting handle

40 operating handle having s rigid connection | pivotally mounted on said rod, said handle 105

wish one of said mechanisms and a lost mo-
tion connection with the other mechanism.

8. The combination with a switch and a
circuit breaker automatically opened when
conditions on the circuit are abnormal, of an
actuating toggle for said switch, an actuat-
ing toggle for said eircuit breaker, an abut-
ment for resisting the strain due to the
straightening of said toggles, and an operat-
ing handle for straightening said toggles
having a rigid connection with one toggle
and a lost motion connection with the other
toggle. v ’

4. The combination with a switch and-a
circuit. breaker, of a stationary abutment, a
switch actuating toggle and a circuit breaker
actvating toggle, each having one end con-,
nected to said abutment, and an operating
handle having a rigid connection with said
switch actuating toggle and a lost motion
connection with.said circuit breaker actuating
toggle. '

. 9. The combination with two circuit con-
trolling devices connected in series, of a sta-

65 tionary abutment mounted adjacent said de-

having a rigid connection with one of said
togeles and a lost motion connection with
the other toggle.

9. In a circuit-controlling device, the com-
bination of a switch and a circuit-breaker
mounted side by side and connected in se-
ries, an operating handle, a power-multiply-
ing connection between said handle and said
switch, a sleeve loosely mounted near said
circuit-breaker, a power - multiplying con-
nection between said sleeve and said circuit-
breaker, and a lost-motion connection be-
tween said handle and said sleeve, whereby
a movement of the handle in one direction
closes the circuit - breaker and leaves the
switch open, and a movement in the other
direction. leaves the circuit-breaker closed
and closes the switch.

- 10. A circuit having a plurality of breaks
in series therein, an automatic switch for
closing one of said breaks which opens
quickly when tripped, a switch for closing
another break, operating means for said
switch, and connections whereby a movement
of said operating means to open the switch

j)
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trips open the automatic \switch before the
switch is opened. : )
117 A plurality of circuit-controlling de-

* yices in series, tripping means for causing

one of said devices to open quickly, operat-
ing means for the other devices, and means

~ controlled by said operating means for actu-

10

15,

-20

ating said tripping means before the circuit

is opened by said operating means.
12. In a circuit controlling device, the

combination with a switch and a circuit- |

breaker connected in series in a circuit, of
means operated by the opening movement of
the switch to trip the circuit-breaker.

18. In a circuit controlling device, the
combination with a switch and a circuit-
breaker connected in series in a circuit and
having a common operating handle, of con-
nections between the operating handle and
the circuit-breaker to trip the circuit-breaker

~when the handle is moved to open the switch.

14. In 2 ecircuit controlling device, the
combination with a switch and a circuit-

o

breaker connected in series in a, circuit- and

having a common operating handle, of a

25

latch for the circuit-breaker and a catch -

operative upon movement. of the handle to

open the switch for connecting the handle to

said lateh. ‘

15. In a circiit controlling device, the
combination with a switch and a circuit-
breaker connected in series in a circuit and
having a common operating handle, of a

latch for the circuit-breaker, and codperat-

ing lugs on the latch and the handle, one of

30
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said lugs being yieldingly mounted, whereby -

the lugs engage to trip the circuit-breaker

~when the handle is moved to open the switch
and slip by each other when the handle 1s

moved to close the switch.
- Tn witness whereof, I have hereunto set my
hand this 12th day of April, 1906.
. EDWIN JOHNSON.
Witnesses: ' :
Bengayin B. Hoix,
Herexw ORFORD.
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