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PATENT OFFICE

~ UNITED STATES

JAMES C. REA, OF OAXLAND, CALIFORNIA

SWITCH OPERATOR

. Ap;plicétion_v filed Januafy 3, 1928. Serial No, 244,129.

This invention relates generally to ap-
paratus for effecting operations of electrical
switches. It is particularly applicable to
systems for the remote control of large trans-

" mission line switches. | : '
It is an object of this invention to simplify

the construction of switch operators so that -

they can be more readily manufactured and
_will be more reliable in operation. _
10 ¢ is a further object of this invention to
improve upon the construction of switch op-
erators of the general type disclosed in the
patent to Wilkins et al. No. 1,612,483 issued

) December 28th, 1926. The operator dis-

o

adapted to be placed in stressed condition
by a resetting device such as a motor. The
spring means 1s retained in stressed condition
by a pair of mechanisms, and responsive to
" successive tripping of these mechanisms, two
different switching operations may be per-
formed. At the end of the second operation,
the motor may be manually or automatically

20

25 tressed condition and to reset the mecha-

nisms. - While the disclosure in the Wilkins
patent is the practical embodiment of generic
invention, the particular structure employed
_is comparatively complicated and expensive
30 to ‘manufacture. In this invention I have
provided-an apparatus capable of being used
in the system of Wilkins, but 1 have mate-
rially simplified  the ~ mechanical details.
For example I have utilized only a single
spring which must be placed in stressed con-
dition by the motor, in place of two springs
employed by Wilkins et al., although the
apparatus still completes two switching op-
_erations before a winding operation is re-
“quired. :

It is a further object of this invention to
generally improve upon the résetting mecha-
nism of a switch operator of the general type

- shown in the Wilkins Patent 1,612,483.
- Tt is.a further object of this invention to
devise ‘a switch operator which ‘may be

35

40

readily combined with a high tension switch

- of the oil immersed type to form a relatively
_compact switching unit.

50 Further objects of the invention will ap-

closed in that patent utilizes spring means-

energized to restore the spring means to

pear from the following description in which
1 have set forth the preferred embodiment
of my invention. It is to be understood that

the appended claims are to be ‘accorded a

range of equivalents consistent with the state 55
of the prior art. ~ : L

Referring to the drawings: ,

Figure 11s a side elevational view.in cross
section illustrating the mechanism constitut-
ing the switch operator of thisinvention. .

Fig. % is a cross sectional elevational view
of the mechanism as shown in Figure 1, as
viewed from the left side of Fig. 1.

Fig. 3 is a cross sectional view taken along
the line 3—3 of Fig.1. -8
Fig. 4is a cross sectional view taken along

the line 4—4 of Fig. 1. s

Fig. 5 is a detail view illustrating the con-
struction and mode of operation of the mech-
anism for controlling the switch for the re- 7%
setting motor. ‘ :
~ Fig. 6 is a view similar to Fig. 5 illustrat-
ing the mechanism of Fig.:5 in a different
operating position.

Fig. 7 is a detail illustrating the single
spring which is stressed by the resetting
motor. :

Fig. 8 is a cross sectional detail illustrat-
ing the drive connection between the reset-
ting motor and the resetting crank.

Fig. 91s a cross sectional view taken along
the line 9—9 of Fig. 8. ,

- Fig. 10 is a side elevational view partly
in cross section, illustrating a standard form
of electrical switch being controlled by an

€0

75"

operator constructed in accordance with this

invention. :

Fig:11 is a cross sectional view taken along
the line 11—11 of Fig. 10. :

Figs. 12, 13, 14 and 15 are detaily illus- ¥
trating the mode of operation of the op-
erators. ,

Fig. 16 is a circuit diagram illustrating
the manner in which the operator is com-
bined with an electrical switch for automat-
ic operation. ;

The invention may be outlined briefly as
comprising a pair of mechanisms, preferably
in the form of toggles, which are adapted to
be tripped for effecting switching operations.

895 -
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27 .
These two mechanisms are adapted to con-
jointly retain a single spring in stressed con-
dition.  The switch to be operated is gener-
ally biased toward one position, say open
position, as by gravity or by means of an ad-
ditional spring.” The elements are so corre-
lated that upon tripping of one of the mech-

anisms, the switch is  moved from one posi-

tion to another,—say from open to closed
position—, against the force of the bias. - Up-
on subsequent tripping of the other mecha-.
nism, the bias becomes effective to return the

switch to open position. -One-or both mech-

‘anisms may be reset by motor or meanual
means cffective after two switching opera-

tions-have been effected; the resetting means
also serving to restore the single spring to
stressed condition. ‘ e o
The general manner in which the device
of this invention is employed has been illus-
trated-in Fig. 10, in which T have shown an
electrical switch 11 of conventional construc-
tion which is operated by means of a device
12 constructed in accordance with this inven-
tion. While 'a variety of elsctrical switches
may be employed, it may be explained that
the particular switch shown is adapted to
control polyphase lines and is made up of 2
plurality of units 1, 2-and 3, each of which
15 provided with a movable contact 18 adapt-

ad to cooperate with a pair of relatively sta-

tionary contacts 14, When the switch is used
for heavy cuirents these contacts are gener-
allyimmersedinoilasshown.
adapted to be raised to closed and dropped

to open position by some suitable actuat-

ing membper such as a rod 16. For example

I heve shown a construction in which the.

movable contacts 13 are carried by rods 17

which are vertically. slidable and are con-

nected to rod 16 thrit'a suitable motion trans-
mission linkage 18, The movable contacts
are biased as by means of gravity toward

open position, and for providing an added.
force for effecting separation of the eontacts,

I preferably utilize a spring 19 mounted up-
on rods. 17 and which is-adapted to be com-
pressed . when the contacts 13 and 14 are
closed. ~ With this arrangement forcs must
be applied to rod 16 to simultancously move
the switch to closed position, but when rod
16 igreleased; the gwitches are antomatically
returned to open position becauss of the
above mentioned bias.  Adjacont one end of
the switch 11, T have shown a bell crank 21
or other suitabls member which is pivetally
mounted as at 22 and which is connected to
rod 16 as by means of link 28. Bell crank
91 is controlled by the cperator 12 t6 effect
reciprocation of actuatingrod 16, B

Referring now to Figures 1 to 4 inclusive,

the moving parts of the operator are prefer-
ably enclosed in a suitable housing 26. - The
apparatus for effecting movement of the bell
crank 21 includes two mechanisms indicated

Contacts13 are .

1,800,584

generally at 27 and 28, which are adapted to
be tripped for effecting successive switch op-
erations. These mechanisms may be conven-
iently formed as collapsible toggles and I

‘have therefore shown mechanism 27 as com-
prising links 29 and 31 which are connected

together as by means of pivot pin 32.  ILink

70

29 is pivotally mounted to the casing 26 as by -

means of pin 33, while link 31 is pivotally se-
cured to an arm of the crank 21 as by means
of pin’ 84. By means of abutting shoulders
38, toggle 27 may be maintained extended but

~slightly past dead center position whena force

1s exerted upon pivot pin 84in the direction of

pin 83, Link 29'is preferably biased so as to

tend to straighten the toggls 27, as by means

~of ‘a spring 37, one end of this spring bear-

ing upon the link 29 and the other end bear-
ing upon .the relatively stationary member
38. . A finger 39 is also disposed upon shaft
38 and is fixed with respect to link 29, A so-

lenoid or other magnetic device 41 is adapted -

to engage this finger 39 and rotate link .29
in a counter clockwise direction, thus effect-
ing breaking of the toggle 21. :

Toggle mechanism 28 is likewise made up
of a pair of links 42 and 48 pivotally con-

nected together as by means of pin 44. " Link
42 is journaled with respect to casing 26 as

by means of shaft 46, while link 43 is pivot-.
ally connected to an arm 47 as by means of -
a'pin and.slot connection 48.

also adapted to be broken by suitable means
such as a solenoid 49 which is arranged to en-

gage a finger 51, this finger being disposed
upon shaft 46 and fixed with respect to link.

49,

placed under stress during a resetting opera-

As has been. previously mentioned, I uti- -
lize a single spring which is adapted to be

75

80
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90 -

95

Toggle 28 is - ‘7

100:

105:

tion, and this spring is preferably coopera-

tively associated with mechanisms 27 and 28
so that both of these mechanisms carry a por-
tion of the force of the spring when in locked
or extended. position. The spring and asso-
ciated linkage for correlating the same with
mechanisms 27 and 28 is as follows: Arm 47
is journaled with respect to casing 26 as by
means. of shaft 53, and fixed with respect to
this arm, there is another arm 54. Inter-
posed between arm 54 and crank 21 thereis a

linkage consisting of links 56 and 57 which

are pivotally connected together as by means
of pin 58, while link 56 is pivotally connected
to crank 21 as by means of pin 59 and link 57
is pivotally connected to arm 54 as by means
of pin 61. Associated with links 56 gnd 57

in a manner to apply a foree to pin 58, there is -
62 or other suitable. force applying -

a rod
member. - S S
For applying a force to rod 62 I preferably

utilize a single compression spring 63, and -

this spring is preferably disposed upon a suit-
able supporting sleeve 64 within which the

rod 62 is slidably disposed.  Asshiown in de-

110.
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tail in- Fig. 7, the upper end of sleeve 64 is

provided with a collar-66 or other suitable
means forming an abutment for the upper
end of spring 63, while the lower end of the

'spring is adapted to seat upon a member 67

secured to the lower end of rod 62. The
lower portion of sleeve 64 is preferably slot-
ted as indicated at 68 so as to permit relative
sliding movement between rod 62 and sleeve

64.. . A block 69 is secured. to the lower end of

sleeve 64, and journaled with respect to this

- block there is a crank pin 71, this crank pin

15°

20~

25

30~

35

being carried by a suitable crank 72 disposed
upon a crank shaft 73, : '

As will be presently explained, rotation of
crank 72 serves both the purpose of reset-
ting mechanisms 27 and 28 after the same
have been tripped, and also serves to restore
the spring 63 to stressed condition for fu-
ture switching operations. - In certain types
of operators this crank may be operated by
hand, although for automatic operation re-
setting or for remote control I prefer to em-
ploy an electrical motor. A suitable motor

“has been indicated at 74 and is preferably

connected to the crank shaft 73 thru a suit-
able speed reduction drive. Such a drive
connection may consist of a worm 76 fixed
upon shaft 77 and which is driven directly
by motor 74.. Worm 76 drives a worm gear
78 which is fixed upon a-shaft 79, and also
mounted upon shaft 79 there is another worm
81 adapted to drive a worm gear 82 mount-
ed upon the crank shaft 73. ‘

Since. I have designed the device of this

" invention so that the motor 74 is automati-

45

_opening and closing “of the contacts.

50

55

80

cally energized to reset the tripping mecha-
nisms and. for reconditioning the spring 683,

I preferably provide suitable switches which
a0’

are cooperatively associated with the other
mechanisms to close and subsequently inter-
rupt the motor circuit. . These switches may
also. control other circuits as will be pres-
ently explained. Thus disposed within the

‘casing there is a switch 84 provided with

contacts necessary for controlling the. exter-
nal -circuit, and which is provided with the
usual movable -member. 86 for controlliﬁg

s
shown in detail in Fig. 6, switch 84 may be
mounted upon a suitable bracket 87 fixed
with respect to one wall of housing 26, and
novable member 86 is cooperatively associ-
ated -with a rod 83. Rod 88 is slidably re-
tained with respect to the housing, as by
means of brackets 89 and 91 slidably engag-
ing the ends thereof. Fixed to the rod 88
there is an arm 92 having connection with a
switch member 86, and disposed about rod 88
there is a compression spring 93. The low-
er end of compression spring 98 is adapted
to seat against a suitable member fixed with
respect to rod 88, such as an arm 92 while
the upper end is adapted to press against a

“collar or other member 96 which is slidably

3

disposed upon rod 88. . Collar 96 is adapted
to be engaged by one side of an arm 97, while
the other side of this arm is adapted to en-
gage a collar 98 fixed with respect to rod 88:
Arm 97 is carried upon shaft 53 and is ro-
tatable together with arms 54 and 47.

Rod 88 is associated with suitable means
for retaining the same in its upper or raised
position during a resetting operation of
crank 72 and for releasing this rod to per-
mit the same to move to its lower position
under the force of spring 93 at the end of a
resetting operation. To provide such means
I have shown a bell crank 100 having arms
101 and 102 and which is suitably journaled
as by means of pin 103, this shaft being car-
ried by a convenient bracket 104, (see Fig.4).
Arm 102 of this bell crank is connected to
suitable biasing means such as a tension

‘spring 105, whereby the crank is urged to

rotate in a counterclockwise.direction. The
other arm carries a finger 106 adapted to
engage and cooperate with the extended low-
er end 107 of rod 88. Rotation of crank 101
in a- counterclockwise direction is limited as
by means of a stop pin 108, so that when this

bell crank is permitted to rotate in a coun-

terclockwise direction, finger 106 will be ar-
rested directly below the extension 107.
This position of the bell crank is clearly

“shown in Fig. 5. Also carried by pin 103
-and journaled to the same there 1s a small

lever 109 and this lever has secured thereto
and carries projecting pin 111. Pin 111 is
adapted to be engaged and tripped by pin

112, this latter pin being carried by the crank:

pin 71. Lever 109 is operably connected to

the arm 102 by means of a pin 113 which is
fixed to and projects from arm 102 and .

which engages in a slot 114 provided in the
end of lever 109. . The cooperative arrange-
ment between lever 109 and the bell erank
100 is such that when pin 111 is tripped by
rotation of crank 72, rotation of lever 109
carries with it bell crank 100 and thus moves

%

75

86

85

90 -

05

108:

108

118

the bell crank out of engagement with the -

lower end of rod 88. :

In Fig. 2 T have shown another switch 116
which may be disposed within the housing
26, and this switch may be controlled direct-
ly by movements of the bell crank 21. For
example I have shown this switch as direct-
ly connected to the bell crank as by means of
a link 117. '

The operation of the device may be best
explained by referring to Figures 12 to 15
inclusive. Fig. 12 shows the principal parts
of the mechanism with the spring 63 in
stressed condition and the toggle mechanisms
27 and 28 extended. When in this condi-
tion pivot pin 58 is considerably above pivot
pins 59 and 61 so that the force of spring
63 tends to move pins 59 and 61 apart. The
force exerted upon pivot pin 59 tends to ro-
tate crank 21 in a clockwise direction, but

115

120

125

130
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such rotation is prevented by the toggle 27.

Likewise the forcé upon pivot pin 61 tends.

- to.rotate arms 54 and 47, but such rotation
is- prevented by the toggle mechanism 2£8.

5)Assuming that the switch is now in open-

position, if it is desired to close the switch,
toggle 27 is broken either manually or by
eleetrical current applied to:solenoid 41. ‘As

a result crank 21 1s rotated in a clockwise
107direction and assumes the position shown in
. Fig. 13, while rod 62 moves-downwardly
under the force of spring 63 to straighten out
the links 56 and 57.--To open the switch afier

a closing operation, toggle 28 is broken either

- 15 manually or by electrical current applied to
solenoid 49, thus permitting arms 54 and 47
to rotate in a clockwise direction and conse-
quently permitting bell crank 21 to rotate
back in a. counterclockwise direction under
20 “the normal switch bias. The complete open
" position is shown in Fig. 14.° When moving
from closed to open position, it is to be noted
that no force is applied to spring 63 and
therefore this spring does not interfere with
25 ‘such’ movements.. Furthermore- the pivotal
mounting of the lower end of sleeve 64 upon
the crank 72 permits the upper end of rod 62
together with spring 63 to swing bodily from
the position shown in Fig. 13 to'that shown

30 'in ¥'ig. 14 when the switch is open. :
. After the operator has again opened the
switch and is'in the position shown in Fig.
14, I preferably energize the motor 74, either

automatically or otherwise in order to effect-

35.°9 resetting operation. Before energizing the
motor the crank 72 will occupy its lowest
position shown-in Figs. 12 to 14 inclusive.
Upon energization of the motor crank 72 is
rotated slowly in a counterclockwise direc-
0 “tjon and upon its upward movement lifts rod
62 to effect resetting of both toggles 27 and
28 providing toggle 27 has not already been
reset during the preceding switch operation.
During subsequent downward movement of
45 cpank 72, rod 62 will be retained in raised
~ position by virtue of the set toggles 27 and
28, so that spring 63 is compressed. - The
motor is preterably deenergized when. one
_revolution of crank 72 has been completed
50-%nd this function may be accomplished auto-

matically by controlling the circuit of motor

74 from switch 84.
When the apparatus is in the position illus-
_trated in Figs. 12 and 13 it is to be noted
9 Zhat the switch actuating rod 88 is in its
lower position due to-the position assumed
by arms 54 and 47. When the position shown
in Fig. 14 is assumed, rotation of arms 54
~and 47 1ift rod 88 and permit the finger 106
Y tomeve directly beneath the lower end of
the same. Therefore when the crank 72 is
rotated to effect a resetting operation, rota-

tion of arms 54 and 47 to their original posi--

tion as illustrated in Fig. 15, merely com-
~presses spring 93 while the rod 88 is retained

~and Ly and are controlled respectively b¥

1,900,584~

in its upper. position by finger 106. When

rod 88 is inits upper position switch 84 is -

in-a position to permit-closing of the ener- .

gizing circuit to the motor;sothat the motor
1s automatically energized to effect a reset-
ting operation when the apparatus assumes
the position shown .in Fig. 14. Due to the
fact that rod 88 remaing in its upper position
while erank 72 is being rotated, the motor
remains energized until the completion of

one revolution of crank 72. At the end of.

the last half revolution of crank 72, pin 112

70

engages and trins pin 111 thus causing finger -
fan et e By

106" to move: out of engagement with the
lower end- of rod 88. Thus rod 88 is per-
mitted to quickly return to its lower position
to actuate switch 84 and thus deenergize the
motor circuit. : s

Figure 16 is a circuit diagram illustrating

the manner in which switches 84 and 116 are

86

connected to effect-automatic resetting and. -

winding operations. Switch 84 is prefer-
ably provided with three sets of contacts @,
b and ¢; and. is adapted. to close contacts &
and & while contacts ¢ are -open, and- close

contacts ¢ when contacts ¢ and b are open. .
Switch 116 18 preferably provided with four -
sets of contacts ¢, f, ¢ and % and is adapted

to effect closing of contacts ¢ and f while
contacts ‘g and A ‘are open, and to close con-
tacts ¢ and A while contacts ¢ and f are open.
Solenoids 41 and 49 are adapted to be ener-
gized from a suitable source of current such
as represented by current supply lines Ly

switches . 121 -and ~122. - The motor 74 “is

two-

adapted: to be energized from. a ‘suitable

source of eurrent such as the lines Iy and L,
and its circuit includes certain of the contacts
of switch 84 and 116 as shown. Green and
red signal lights Grand R are also agsociated
with the arrangement so as to give a light in-

dication of open and closed positions of the

switch. . With the apparatus in the positions
shown in Iig. 12, contacts ¢ and f are closed
while contacts'¢ and % are open. Likewise
switch 84 is positioned so as to have contacts
¢ closed and contacts ¢ and b open. To effect
closing of the switch, switch 121 is closed by
an operator or by any cther:suitable control,
thus energizing soleroid 41 through a circuit
which may be traced from line I, thru switch

121, solenoid 41, contacts ¢ and back to line

L, thru contact ¢ of switch 84. KEnergizing
of solenoid 41 immediately breaks toggle 27
and thus causes closing of the main switch
in & manner-which I have previously ‘ex-

plained. . Closing of this main switch brings -
‘the operator to the position shown in Fig.

13, and causes switch 116 to be actuated to

open contacts e and f and close contacts ¢

and A.  Switch 84 however remains in the
same position.  To open-the main switch,
switch 122 is closed to complete a circuit

~which ‘may be traced from line L, thru

105,

110,
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switch 122, solenoid 49, contacts ¢, and back

thru line L,. Energizing of solenoid 49
immediately breaks toggle 28 to effect open-
ing of the switch so that the switch operator
assumes the position shown in Fig. 14. In
this position switch 84 has been actuated to

close contacts o and 5 and open contact ¢,

and switch 116 has been actuated to close con-
tacts ¢ and f and open contacts ¢ and 4. An
energizing circuit for motor 74 is thus com-
pleted from lines L; and L, thru contacts a
and 6. - The motor then operates to effect a
complete revolution of crank 72, during the
first half of which the toggle 98 is reset and
during the last half of which the spring 63
is' retensioned. - At the completion of one
revolution of crank 72 switch 84 is again
actuated in a manner which has been pre-
viously described, to close contact ¢ and open

contacts ¢-and b, thus de-energizing the motor -

and preventing further rotation of erank 72.
The operator 1s now in position to effect two
more switching operations before a resetting
operation isnecessary. As long as the switch
15 closed, the red light R is illuminated, while
when the switch is open the green light G is
illuminated. The circuit for lamp R may
be traced from line I, thru contact % and
back thru line L, so that as long as contacts
g and % are closed, lamp R will be illuminated.
The circuit for lamp G may be traced from
line L, thru: contacts f and back thru line
L., so that as long as contacts ¢ and f are
closed, lamp G will be illuminated.
I claim: : ‘

1. In a switch operator, two mechanisms
adapted to be tripped for controlling switch
operations, means biasing said switch to-
ward one of two positions, linkage means
interconnecting = both  said mechanisms,
spring means adapted to apply opposed
forces to two points, one of said points being
located on said linkage means and movable
for operations of said switch to either of said
positions, the other of said points being rela-

tively fixed, and means cooperably associat-

50

55

60.

65

ing said mechanisms and said linkage means
with said switch for effecting the other one
of said switching operations in response to
tripping of one of said mechanisms, said sta-
tionary point of spring application being po-
sitioned so that said bias may move the
switch to said one position without affecting
the condition of said spring.

2. In‘a switch operator, a single spring,
two tripable mechanisms for conjointly re-
taining said spring in tensioned cond1tion,
means for effecting two switch operations
upon separate tripping of said mechanisms,
and means for first resetting both of said
mechanisms into tripping position and for
then restoring said spring to stressed condi-
tion after the second switch operation.

3. In a switch operator for effecting at
least two switching operations, a spring

5

means for effecting at least one of said switch
operations, support means for said spring
means, linkage means for maintaining said
spring means- in stressed 'condition, said
spring means being adapted to apply its
force to-a fixed and a movable point of ap-
plication, the position of said movable point
of application shifting with respect to said
support for each switeh operation.

4.-In a switch operator for effecting the
operations of .a switch biased to open posi-

tion independently of said operator, a mov-

able member connecting said switch and said
operator, spring means effective to move said
member in one direction to cause one of the
two operations of said switch, means compris-

ing a pair of mechanisms for conjointly

maintaining said spring means in stressed
condition and for rendering the same. inef-
fective to cause a switch. operation, said
spring means causing said one switching op-
eration upon the tripping of one of said
mechanisms, and means for permitting free
return movement of said member for per-
forming said other switching operation.

5. In a switch operator, a pair of mecha-
nisms adapted to be tripped, linkage mecha-
nism interconnecting said mechanisms, an ac-
tuating rod connected to said linkage mecha-
nism and to a normally fixed point, and a
spring in stressed condition cooperatively
positioned on said rod and applying its force
to the points of connection of said rod.

6. In a switch operator, a pair of toggle
mechanisms adapted to be tripped succes-
sively to effect at least two switch operations,
means for resetting said mechanisms when
tripped, said means being operative only
upon a succession of operations of said tog-
gle mechanisms, means connecting said reset-

-ting means and said toggle mechanisms, and

a spring positioned on said connecting means
and adapted to be restored to stressed condi-
tion by said resetting means after successive
switeh operations.

7. In a switch operator, spring means for
supplying power for switching operations,
two tripable mechanisms for effecting con-
trol of said spring means, and resetting
means effective first to reset said mechanisms
and then to retension said spring means.

8. In a switch operator, toggle mecha-
nisms adapted to be tripped to effect at least
two switch operations, and a spring in
stressed condition co-operatively associated
therewith having two points of ‘application,
one of said points being relatively fixed dur-
ing said switch operations, the other of said
points of application being movable during
both of said switch operations.

9. Ina switch operator, toggle mechanisms
adapted to be tripped to effect at least two
switch operations, means for resetting said
toggle mechanisms when tripped, and spring

means for biasing said mechanisms to set
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osition, said sprine means being positioned
Y e

" between a point capable of only radial move-

ment and a point on said mechanisms later-

ally movable for both of said switch opera- -

tions. o

10. In a switch operator, foggle mecha- -

nisms adapted to be tripped to effect at least

- two switch operations, toggle linkage inter-

10

connecting said mechanism, and a spring co-

operatively associated ‘with said linkage and-
having a point of application thereon, said -
point of application’ being movable for both

' of said switch operations.

15

20

11. In a switch operator, toggle mecha-

nisms adapted to be tripped to effect at least
two switch operations, linkage interconnect- -
ing said toggle mechanisms, a crank mem-

ber, a spring” having a point of application
on said crank member and a point of applica-
tion on said linkage, said point on the linkage

- ‘being movable for both of said switch opera-

‘o5

~ my hand.

tions.

Tn testimony whereof, I have hereunto set

JAMES C. REA.
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