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UNITED STATES

PATENT OFFICE.

 GILBERT WRIGHT, OF PITTSFIELD, MASSACHUSETTS, ASSIGNOR TO GENERAT, ELECTRIC
. - COMPANY, A CORPORATION OF NEW YORK. - B

" ELECTRIC SWITCH.

No. 919,994,

‘Specification of Letters Patent. B

Patented April 27, 1909,

~ Application filed August 3, 1905, Serial No. 272,497,

T'o all whom it may concern.: -
Be 1t known that I, GiLsERT WRIGHT, a
citizen of the United States, residing at Pitts-
- field, county of Berkshire, State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Electric Switches, of
which the following is a specification. -
The present invention relates to electric
~switches and more particularly to the oper-
10 ating mechanism thereof and it conmprises a
- novel organization of parts together with cer-
tamn novel features of construction which co-
operate to render the proper operation of the
switch more certain and thereby reduce the

o

15
mum. y

One of the features comprises a movel
‘means for automatically indicating the dif-

- ferent positions of the switch. This indi-
20
1s once opened, the indicator must be moved
to a definite position before it is possible to
again close t]g)e switch. In a double throw
switch to which this feature is especially ap-
plicable, the indicator has a double throw
movemlent which corresponds to the move-
ment of the operating lever of the switch and
when the indicator is moved so -as o permit,
the switch to be closed it indicates the direc-
tion of movement of the op rating lever
necessary to produce such closure. By thi
organization, before it is possible to close the

2.9

switch, it is therefore necessary to take two

steps, first, to move the ‘indicator to the
proper position and second to follow this by
a similar movement of the switch operating
lever. In this way the operator is provided
with an efficient check on his action and the
- likelihood of error in ‘the manipulation of the
40 switch is greatly reduced.
The invention comprises in addition to the
above certain other features, which are ca-

30

pable of a varied and diversified application.

The character and nature of the invention
495
following description ta en 1n connection
with the accompanying drawings and the es-

sentials of the imvention will be specifically

pointed out in the appended claims.

o0
embodying the features of the Invention,

parts being broken away and shown’in Sec-

tion on a plane indicated by the line 1-—1 of
Fig. 2; Fig. 2 is a transverse section of the
55 operating mechanism corresponding to one

possibility of injury to apparatus to a mini-.

cator 1s so constructed that when the switch |

J prises two members whi

will be best understood upon reference to the

of the closed positions -of the éwitch; Fig. 3
15 a similar view of the lock mechanism by
which the switch is stopped and held in open

' position; Fig. 4 is a sectional elevation of g

- portion of the switch operating mechanism
lustrating particularly the relative location
of the switch lock-mechanism,
and thesimilarleverlock-mechanism by which
the operating lever is Held in different opera-
tive positions; Fig. 5 is a view similar to 1g. 3
llustrating the operating lever lock-mech-
anlsm in non-engaging
view similar to Fig. 3 illustrating the lock
shown therein in locking position: Kig. 7.1s a
side elevation of the switch, parts being llus-
trated in section; and Fig. 8 i
same. | .

Throughout these views like characters
refer to like parts. I

‘Referring in detail to these drawings, and,

operating mechanism, 10 designates the
casing within which the greater portion of
satd inechanism is “inclosed. This casing
comprises a central cylindrical portion 11
and end portions 12 communicating there-
with and within which are located the elec-
tro-magnetic devices employed to trip the
switch.  Within the end heads of the central
portion 11 is journaled the shaft 122 which
1s actuated by the. operating lever 13 to
throw, the switch into its different operative
positions. - The 0pera,tihi lever 13 com-
_ ch are rigidly -con-

nected at their inner ends to the ends of the

shaft 12* and ‘at their outer ends to the

handle 14. An irregularly shaped member

15 located within the casing 11 is also

rigidly secured to the shaft 128, By reason

of this construction all movements of the
operating lever 13 are communicated to the
‘member 15, the two moving as « unit. For
the purpose of communicating the move-

ment of the parts 13 and 15 to the switch

contacts, the shaft 122 is provided with a
member 16 which is rotatably mounted on it

and constructed and arranged so as to be -

latched 'or otherwise clutched to it. The

. , | member 16 comiprises two identical plates
Figure 1 is a front elevation of a stitch |

held apart by suitable spacing blocks 17 and
connected at the point 18 with the contact
' actuating bar 19. As shown in Fig. 2 the
point 18 is some distance from the shaft 122
S0 that, as the latter is rotated, the member

osition; Fig. 6 is a

8 18 a plan of the

60

showninFig. 3,

650
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| 16 when clutched to it-acts as a crank to 110
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22

give the actuating bar 19 a rediprocatbry‘f

movement. To another projecting portion
of the member 16 is connected one end of

the coiled tension spring 20 which, as best ;

shown in Fig. 7, extends through a suitable
opening in the supporting panel 21° and has

its opposite end secured to some suitable

fixed point, such as a hook 21 mounted on a

bracket 212 which is carried by the casing. |

This spring gives a bias to the switch tending
to maintain it in open position. =~
From the description thus far it will be

~ seen that the member 16 and the movable

15

20

29

30

switch element move as a unit freely with
reference to the shaft 122 and tend to occupy

& definite position in response to the pull of

the spring 20. On the other hand, the

“operating lever 13 and the member 15 are

-~
£

movable together,independently of theswitch

parts, to any desired position.

- For the purpose of transmitting the mo-

tion of the latter to the former, latching
mechanism is employed. For this purpose
one of the projecting portions of the mem-
ber. 16 is provided with a projecting pin 22
which is adapted to codperate with latches
23 24, pivoted at the points. 232 24® to the
member 15, . ' -

As clearly illustrated in Fig. 2, the latches’

23 and 24 are provided with tails 25 and 26
respectively, which embrace the shaft 122

- and considerably overlap each other. These
- latches are also provided with noses 27 and

35

40

" whieh i1s securéd to the lower end of

45

80

28 which engage the pins 24® and 232 re-
spectively to limit the movement of the
latches under the action of the tension
spring 29. The projecting noses 27 and 28
are 80 located that the t:;fs 25 and 26 of the
latches are maintained a definite distance
away from the shaft 122 so as to leave a

- concentric slot-like space between them and

the shaft. This space constitutes a.runway
for a pin 30, shown in dotted lines in Hig. 1,

the
trigping lever 31, which is fixed at its upper
end to an intermediate point 1n the h Or1Z0N-
tal shaft 32 journaled within bearings in the

‘end walls of the central portion 11 of the

casing 10 and terminates at its ends in pro-
jecting arms 33 and 34. Eifher of these

- arms may be actuated to rotate the shaft 32

99

60

)

05

‘the particular latch

and thus rock the trip]t)umg lever 31 to throw
> icu which is inengagement
with the pin 30 out of engagement with the

5 pin'22 on the member 16 and thus break the
- -transmitting connection between the opérat-

ing lever 13 and the contact actusating link 19.

_Fig 2 shows the operating parts in posi-
tions corresponding to one of the closed po-
sitions of the switch while Fig 7 illustrates
the same in positions corresponding to the

other closed position of the switch. With

the parts in:the latter position, the tripping

i

019,004

prdper latch will be tripped to free the mem-

ber 16, which is connected with the switch

contacts, from the operating lever 13, so as
to allow the switch to fly to the open posi-
tion under the tension of the spring 20.
One of the essential features of the inven-
tion consists in the novel means for locking
the operating lever in what I may termits
close(f ositions, that is, in its positions cor-
responding to the closed positions of the
switch, and in the means for locking the

70

75

member 16 in the position corresponding to

-the open position of the switch. For this.

urpose two locks located side by side at the

ront of the central portion 11 of the casing

10 are provided. Figs. 2 and 51illustrate the
lock for holding the operating lever; and
Figs. 3 and 6 illustrate the lock for holding
the contact actuating member 16. Refer-
ring to the former,.35 and 36 designate two
irregularly shaped plates pivoted at 37 and

80

85

38, respectively, to the casing 10 and-pro- -

vided with engaging shoulders 39 and 40

‘which codperate with pins 41 carried at the

outer ends of arms on the member 15 which,
it will be remembered, moves as a unit with

the operating lever 13. A coiled tension

90

spring 42 connects projecting portions on-

the plates 35 and 36 and tends to rock them.

about their pivots 37 and 38 into the path of
movement of the pins 41. This movement

95

is controlled by the manually operated con-

.trol and indicating lever 43 pivoted at 44 to

the casing 10 and provided at 45 with 2

bearing pin which engages cam faces 46 and. 100-

47 upon the latching plates 35 and 36 re-

spectively. These faces are so shaped that
when the lever 43 isin the position illustrated

in Fig. .5, that is, in its mid position, the

plates 35 and 36 are thrown out of engaging

position, but if the lever 43 is thrown down-
ward, the upper plate is allowed to move

| under the action of its spring into engaging

{)osition, while, on the other hand, if the
ever. 43 is thrown, upward, the lower plate

36 moves into engaging position. - Hrom

this it will beé seen then that so far as this
latching mechanism is concerned, the: oper-

ating lever might be mioved at will through-
out its entire range of movement as long as
the lever 43 occupies its mid position; but in
order that said lever may be locked in 1its
closed position, it is necessary to throw the

control lever 43 in the direction in which 1t
-is. desired to throw the operating lever.
Thus the lever 43 serves as an indicator of
the direction in whick the operating lever:

should be moved in order to be locked. .
Referring now to the other locking mech-
anism by which the contact actuating mem-

‘ber 16 is stopped and locked in open position,

48 and 49 designate latches which are pivs

3 in:-the lat ) oted respectively at 50 and 51 to the forward
lever 31 is in position to engage the latch 23 | end of the casing 10. - These plates are pro--
instead of the _l_&tch 24: but in each case the | vided with shoulders 52 and 53 which co- 130

105
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operate with the pin 54 on the mewmber 16 in

- the .operation of the mechanism. A coiled

- and- 49 are

10

tension spring 55 connects outwardly ex- |
tending arms upon the plates 48 and 49 and

exerts & pull normally tending to force the
plates into latching position.

plates 35 and 36 so as to provide cam faces

56 and 57. With these faces the pin 45 of

the control lever 43 cooperates in the same
manner as it codperates with the cam faces

46 and 47 on the plates 35 and 36 of the other .

~locking mechanism. = And similarly, as in the

18

- upward

~ provided with a slot, at its point of engage-
ment with its pivot pin, which extends in the

20

29

30

40

45

16 will be in the |
With the parts so disposed, as soon as the

locking the member

ward, as in Fig. 3, the plate 48 is moved to
engaging position, while when it is thrown
the plate 49 is moved to engaging

-_—

position. Each of the plates 48 and 49 is

direction of movement of the outer end of
the member 16, that is, in a direction sub-
stantially concentric with the shaft 12@
The purpose of this will be understood if 1t
be assumed that the operating mechanism is
in the position illustrated in Fig. 2 and the

‘same be tripped so as to free the contact:

actuating member 16 from the member 15.
In the position of the operating mechanism
Ilustrated in Fig. 2, the lock for the member
position -shown in Fig. 3.

latch 24 is tripped, the member 16 will fly
around-under the pull of its spring 20 and the
pin 54 thereon wiﬁ be driven with consider-
able force against the shoulder 52 on the
plate 48. This will be sufficient to move. the
plate 48 upward. The effect of this move-
ment, due to the arrangement of the cam
faces 56 and 57, is such as to cause the con-
trolling lever 43 to rotate about its pivot 44
into the position.illustrated in Fig. 6. As
soon as this takes place, the plate 49 is free
to move to its outward or engaging position
and in doing so the shoulder 53 passes on the
opposite side of the pin 54 thus securely

open position. Thus when the switch has

- been automatically tripped the pin 54 will

50
00

60

sired to close the switch it 1is

be locked by the plates 48 and 49, as 1illus-
trated 1n Fig. 6, and the operating lever will
occupy either the Fg)ositions shown in Fig. 2
or that shown in Fig. 7.

throw the lever 43 into its upper -or lower

position according to the position into which
.1t 1s desired to throw the switch. For ex-

ample, if 1t is desired to throw the switch into

- the position iltustrated in Fig. 7 the lever 43

will be thrown upward and this movement
will be followed by a corresponding move-

ment of the operating lever 13 after the same

has been moved to 1ts mid position for the
purpose-of latching the members 15 and 16.

65 In the movement of the operating lever from |

The plates 48
unched out similarly to cthe-

16 and the switch in-

If, then, it is de- | b
necessary to

3

the position of Fig. 2 to that of Fig. 7, as it
passes through the mid position, connection
will be established between the members 15
and 16 in the following manner. The outer
end of the latch 24 will be engaged by the pin
22 on the member 16 and forced inward
thereby against the pull of the spring 29.
When the pin 22 comes up against. the latel,

{ 23, the latch 24 will spring back into place

thus completing the ~clutching operation.
When this is accomplished the switch may
be thrown to the desired position by the fur-

_ | } | ther movement of the operating lever.:
other case, when the lever 43 is thrown down-

Obviously, the actuation of the tripping
bar 31 by which the movable element of tho
switch is unlatched from the operating lever
may be accomplished in any desired manner.
In the present instance this function is per-
formed by either one or both of the two solen-
oid magnets contained within the portions
12 of the inclosing casing 10. These mag-
nets are identical in construction so that it
will be sufficient for the present purpose to
describe one of them in detail.

Referring to Fig. 1, 59 designates the wind-

ing of one of these magnets upon a fiber
spool 60 which is firmly held in the casing 12
by a screw 61 threaded through the upper
portion of said casing.
62 extends through the center of the spool 60
and contains a fixed core 63 and a movable

eore 64. . "The movable core normally rests
‘at the lower end of the tube against an ad-

justable stop 65 and is adapted to be drawn
upward by the magnetic pull of the winding
59 into engagement with the fixed core 63

A calibrating tube

70

80

90

95

100

Near the end of this movement the core 64

engages the lower end of a pin 66 which ex-
tends down through and slightly beyond core
63, the downward movement of the pin 66

‘being limited by a shoulder 67 thereon. The

11Fper end of the pin 66 engages the outer end
of one of the arms 33 or 34 on the shaft 32.
The length of the pin 66 is such that when it

s driven upward by a blow from the movable

core 64, it rocks the arm 34 and thereby
through the agency of the trip arm 31 un-
latches the members 15 and 16. The Posi-
tion of the stop 65 may be varied at will by
means of the c%amping plate 68 and thescrew
69. The serew passes through the plate 68
and .into threaded engagement with the
lock 65 and may be turned up to clamp the
adjacent walls of the tube between the plate
and the stop and thereby hold the stop in
Ela’ce. The longitudinal slot 70 in the cali-

rating tube permits the fp&ssage of the screw-

69, and the lower end of the tube is turned
over slightly, as at 71, to keep the stop 65
from falling out of the tube when the screw

69 1s loosenéd. The bore of the calibrating

tube 62 is slightly enlarged at its upper enc
S0 as to provide a shoulder against which the
lower end of the fixed core 63 may abut and
the upper end of the bore is threaded for the

105

110

115

120

125

130
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reception of a nut 72 by which the core 63 is
held in place. Obwviously the windings 59
may be energized directly from the circuits

ently controlled circuits as may be desired.
The current employed may also be either
alternating or direct. J *
employed each of the casings 12 is slotted
longitudinally, as at 722, to break up its con-

10 tinuity as a circuit for currents which would

be induced otherwise by the current in said

winding 59. o |
For the purpose of completing the illus-

tration-and more fully disclosing the charac-

ter of my invention I have shown the operat-

15
~ ing meéchanism above described in connec-

tion with a switch of the type disclosed in |
Patent No. 761,745, granted to me June 7,
1904. 1t 1s, of course, to be understood that

20 my switch operating mechanism is capable
of use with other types of switches and that

the present switch is merely illustrative,

being selected largely on account of its sim-

plicity. In Figs. 7 and 8 in which said
switch i1s illustrated, 21* designates the panel
or other support upon which the switch and
its operating mechanism are mounted.
Briefly described, the switch comprises a
frame 73 which is secured to the rear of the
support 21P in any suitable manner as by
screws and nuts 74 and from which fixed
contacts 75 depend. These contacts codp-
erate with a reciprocating bridging contact

25

30

76 which is hung from a reciprocating rod 77

35 suitably guided within the upper portion of
the frame 73 and operatively connected at
~ the point 78 to the actuating rod 19 of the
operating mechanism. The under side of
the frame 73 1s provided with an oil can 79

40 which surrounds the fixed and movable con-

 tacts and is adapted to contain a bath of oil | |
for stopping and locking the switch in its

of sufficient depth to submerge said contacts.

This oil can 1s held 1 place by any suitable-

means as the hooks 80 and codperating stir-
i ?1 81 provided with the thumb nuts 82.
e

45

. shanks extending up through insulators 83
. carried by the frame 73. The upper ends of
50 the shanks .are electrically connected to
" suitable circuit leads 84 and the point of
~ ‘connection is inclosed within the protective
insulating cap 85. .The movable bridging

contact 76 of the switch extends laterally

55 from a supporting insulating block 86 and

connected thereto by bolts 87. The outer

ends of the bridging contact 76 are provided |

with contacting plates 88 of the same struc-
ture as the round contacting heads of the

60 fixed contacts 75. The center supporting
‘block 86 is secured by a bolt 89 to 'tge recip-

- rocating rod 77 and the rigidity of the con-

~ nection is maintained by a suitable spacer 90.

| For the
65 upon the s
e / k

-
-

When the -former is

il

{

, | the switch. |
ed contacts 75 take the form of |
bolts having rounded heads - with their

i‘
controlled by the switch or by any independ- ] * .
' to the shaft. This is accomplished by turn-

not wish to be limited to the specific matter

Ll
l -

closed position only and for 'indibatin%' the
e

‘necessary to accomplish-such closure.

010,004

operating mechanism, a special construction
has been employed, which will now be de-
scribed in connection with the shaft 122, In
this instance the member 15 is rigidly secured
70
ing down the shaft and cutting off the sides
of the turned-down portion so as to leave an
angular section such as that shown in Fig. 2

and a square shoulder at 90* against which

the member 15 may abut. The latter mem-

ber 1s provided with an opening of substan-
' tially the same shape as the section of the

reduced portion of the shaft and is slipped
over the same until it is brought up against
the shoulder on the shaft. 1% tubular ring
91 1s then slipped over the reduced portion of
the shaft and pressed home againgc the op-
posite face of 1516 member 15 by means of a
washer 92 and a stud bolt 93 screwed into
the end of this reduced portion of the shaft.
In this way the member 15 is held against
rotation and also against lateral displace-
ment upon the shaft. The same means also
rigidly connects the side members of the
operating lever 13 to the shaft 122, . ~
Obviously, certain alterations and modi-
fications may be made in the matter herein
disclosed without departing from the spirit
and scope of my invention. I therefore do

80

90

95
presented, but aim to cover by the terms of

| the aﬂElpended claims all such alterations and

modifications.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s,— 100
1. An electric switch comprising means
for stopping the switch in its open position,
and an mdicator mechanieally actuated by
said means to show the changed position of
the switch. | - - 106

2. An electric switch -comprising means
open position, and an indicator actuated by
sald means to show the changed position of

- : | 110
3. A double throw electric switch com- '
prising means for locking the switch in open
Fosition ; and means for freeing the switch
or movement to one closed position only..
4, A double throw electric switch com- 115
prising an operating lever, means for locking

the switch in open position, and means for

freeing the switch for movement to one
direction of movement of the operating lever 120

5. A double throw electric switch com-
prising means for stopping and locking the

| switch in its open position, and means for

freeing the switch for movement to one of its 125
closed pesitions only. S
6. A double throw electric switch com-

prising an operating lever, means for stop-

gurpose of assembling the parts | ping and locking the .switch in its open .
afts 12° and 32 in the switch | position, and means for freeing the switch 130
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15
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for movement to one of its closed positions

only and for indicating the direction of
movement of the operating lever necessary
to accomplish such closure.

- 7. A double throw electric switch compris-
Ing an operating lever, means for locking the

switch 1n 1its open position, and a -double |

throw indicating device actuated by said

locking means to indicate the open position

of the switch and manually movable to its
other positions to free the switch for closure
1n the corresponding direction.

8. A double throw electric switch compris-
Ing a retaining latch for each closed position
of the switch, and means common to said
latches for moving them into and out of en-
caging position. | R

9. An electric switch conprising an oper-

~ating lever, means for opening the switch

20

independently of said lever, latching means

for holding the lever in its closed position,

and means operated by the opening of the
switch to release said lever and lock the
switch in its open position. '

10. A double throw electric switch comn-

- prising an operating lever, means for opening

30

-ing the switch independently of said lever,
latching nmieans for holding the lever in its

40

the switch independently of said lever, latch-
ing means for holding the lever in its closed
positions, and means operated by the opening
of the switch to release said lever.

11. A double throw electric switch com-
prising an operating lever, means for open-

qlosed positions, and means operated by the
opening of the switch to release said lever
and lock the switch in its open position..

12, An electric switch comprising an op-
erating lever, means for opening the switch
independently of said lever, latching means
for holding the lever in its closed position,
and means operated by the opening of the
switch to release said lever and lock the
switch In 1ts open position and to indicate
the position of the switch.

13. A double throw electric switch com-
prising an operating lever, means for open-

!

o

ing the switch inde{aendently of the lever,

latching means for holding the lever in its

closed positions, and means operated by the

- T i W rTT T —

opening of the switch to release said lever

and to indicate the position of the switch.

14. A double throw electric switch com-.

o0

prising an operating lever, means for open- -

ing the switch indegendently of the lever,
latching means for holding the lever in its

closed positions, and means operated by the

opening of the switch to release said lever
and lock the switch in its open position and
to indicate the position of the switch.

15. An electric switch comprising a plu-
rality of latching means for holding the
switch 1n 1ts different operative positions,
and means actuated by the engagement of
sald switch with one latching means for con-
trolling the action of the other. |

16.. An electric switch comprising a plu-
rality - of latching means for holding the

| switch 1n its different operative positions,

and means actuated by the engagement of

-said switch with one latching means for con-

trolling the action of the other, and an indi-
cator codperating with said latching means
to indicate the position of the switch. _

17. An electric switch comprising a plu-
rality of latching means for holding the

| switch 1n 1ts different operative positions and
means common to said latching means for
| controlling their action. |

- 18. An electric switch comgrising an op-
erating lever, an indicating device having
positions corresponding to the open and
closed positions of the switch, and means

| whereby the movement of said lever to close

the switch can be accomplished only after
the indicating device has been moved to the
corresponding position. | ..
In witness whereof, I have hereunto set
my hand this first day of August, 1905.

GILBERT WRIGHT.

'Witnesses : |
FREDERICK  MURRAY PrATT,
ForBEs THOMPsON CULLENS.
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