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" My invention relates to circuit controllers of

the type arranged to carry large values of cur-

rent, and has for an object the provision of a

simple and inexpensive controller which operates
5 -efficiently to make and break the electrical cir-
cuit and which insures a minimuwmn resistance
to current flow.

My invention is particularly applicahle to con-
trollers uced in connection with direct current
railway motors. Heretofore, in the design of con-
trollers much has been desired in minimizing arc-
ing at the contacts and in providing low resistance
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current-carrying contacts which are unafiected

by electric arcs. For example, with low resist-
ance contacts, any arcing between them even-
tually roughens their surfaces to cause a greatly
increased contact. resistance.  Furthermore in
case of an overload, the contacts may weld to-
gether to prevent proper operation of the comn-
troller.

In carrying out my invention in one form
thereof, I provide a circuit controller with three
pairs of contacts, one pair being formed of high
conductivity material, the second pair being
formed of a good contact making material, and
the third pair being formed of an arc-resistant
material, A switch member resiliently mounted
on an actuating arm is arranged so that the cir-
cuit is first completed hetween the second pair of
contacts. The resulting current flow energizes &
magnet eoil which in magnetically attracting the
switch member causes it to rotate about the sec-
ond pair of contacts and operate with & snap
action the first pair of low resistance contacts
55 into engagement. To open the circuit the magnet
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coil in biasing the switch member to the closed

circuit position cooperates with the actuating arm
which arm first opens the first pair of contacts
and then cleses the third pair of arcing contacts,
n the third pair of contacts short circuiting a por-
tion of the coil. 'The resulting reduction in the
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magnetic force causecs the resilient means to op- |

erate the switch member to break the circuit,

th2 arcing contacts being the last to open. Since
5 only a portion cf the coil is short circuited the

rémainder of the coil is effective to produce a

magnetic flux across the arcing contacts to cause

the quick extinguishment of the arc formed be-

- tween them.

For a more complete understanding of my in-
vention,
ccmpanymg drawing wherein I have shown in
Fig.. I an exploded perspective view of a con-
trcller embodying my invention; Fig. 2 illustrates
the manner in which the magnet coil is mounted

reference should now be had to the ac-

(CL 206—87)

between the blowout plates; Figs. 3 to 6, inclusive,
illustrate diagrammsaticaily various positions of
the controller of Fig. 1 as it is gperated between
open and closed circuit positions while Fig, 7
is a sectionsl elevation of 2 portion of the con~
troller.

Referring to the drawing, I have shown my in-
vention in one form 25 spplled to a controller
{8 operable by a handle {1 to complete a plu~
rality of-circuits in 2 predetermined sequence.
It is to be understood that any number of cir-
cuits can be controlied by adding additional con-
trol units to the coniroller. For the purpose of
simplifying the description only two control units,
i2 and 13, have been shown. The control unit {2
consists of g coil 14 provided with a plurality
of turns and mounted on s magnetizable core
{5 between a pair of magnetizable blowout plates
16 and {7. As shown in Figs. I and 2, the plates
£6 and {7 have poriicms I8¢ and {Ta formed at
right angles {o the sides of the blowout plates,
the inwardly extending erids of the portions f6a
and IT1a being spaced apart from each other. A
stationary contact 20 formed of silver or other
suitable high conductivity material is secured to
the portions 16a and !7g, while a second sta-
tionary contact 2i formed of a good contact
making material such as copper or tungsten, is
secured to the porbions 18a and ITe in spaced
relation with the contact 28. A third stationary
contact 22 formed of arc-resisting material, such

as silver-molybdenum or carbon, is mounted be- -

tween the ends (66 and 170 of the plates but
electrically insulated therefrom. As shown, the
contact 22 is in spaced relation with the ends
{eéb and {7b.

Cooperating movable contacts 24, 25 and 26
formed respectively of silver, tungsten and silver-
molybdenum are mounted on a switch member
28 cerried by an actuating arm 28, A spring 30
sncircling a pin 2{ which is secured to the switch
member 28 biases the switch member 28 info
engagement with an extension 32 formed in-
tegrally with the actuating arm 28. A pin 34
(Fig. 3) securad to the arm. 2% in spaced rela-
ticn with the extension 32 extends into a slot
35 provided in the switch member 28. The actu-
ating arm 28 is mounted on an operating shaft
36 bui is free to rotate independently of the
shaft. By means of a spring 37 encircling the
shaft, one end 38 of the spring engaging the actu-
ating arm 29 and the other end 39 engaging a
member 40 rigidiy secured to the shaft, a force
can be applied by the rotation of the shaft in a
counter-clockwise direction, as viewed in Fig. 1,
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to the actuating arm 28in a dlrection to rotate it
towards the closed circuit position. The exten-
sion 2%a provided on the actuating arm 29, a
lever 42 pivoted at 43 and a cam 44 rigidly secured
to the shaft 36, cooperate to ‘operate the switch
member 28 to the open circmt position in a
manner which. will later be described more in
detail.

. In order to operate the switch member 28 to
the closed: circuit position the operating handle
{1 is rotated in a counter-clockwise direction, as
viewed in Fig. 1, against the bias of a spring 45
which normally urges a roller 46 mounted on a
lever 41 pivoted at 48 against a notched posi-
tioning cam 49 secured to the shaft 36. The roller
46 and the notched cam 48 serve to predetermine

-different circuit controlling positions for the

handle I Thus as the handle moves in the
counter-clockwise direction a substantial force
must be applied to cause the roller 46 to ride over
the crest 49a of the cam. As soon as it passes
this crest, however, the spring 45 in biasing the
roller against the cam assists in moving the shaft
36 until the roller 46 nests within the depression
49b. The effect of the spring 45 is to insure a
rapid movement of the handle 11 causing a quick
or snap action engagement of the contacts 21
and 25.

During the initial counter-clockwise rotation
of the shaft 36 the member 40 operating on the
end 39 of the spring 37 increases the force in
the coil spring, this force being Immediately ap-
plied by the opposite end 38 of the spring to the
actuating member 29 to cause rotation of the
actuating member 2% in a counter-clockwise di-
rection. - As shown.in Figs. 3. and 4 the paosition
of the switch member 28 on the extension 32 is

~such that the movable contact 25 engages its
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cooperating stationary contact 21 before either
of the. other pairs 20, 24 or 22, 28 engage.

- Consequent to the closing of the contacts 21
and 25 a circuit is completed for the flow of
current from a supply line indicated at 50, by

.the magnet -coil 14, conductor 51, portions 6a

and {Ta, contacts 21 and 25 and by a flexible
conductor 52 to the other supply line indicated
at 53. The coil 18 immediately produces a strong
magnetic attractive force on the switch member
28 to operate it with a snap action in a clock-
wise direction about the contacts 21 and 2§ as
a fulcrum, causing the silver contacts 20 and 24
to be operated into engagement one with the
other. The final position of the switch member
28 is shown in Figs. 5 and 7, the pin 34 cccupying
a position in the upper end of the slot 35. The

spring 37 and the magnetic attractive force be- -

tween the magnetizable members 16g, 17a, and
28 insures high contact pressure between the re-
lated pairs of contacts 2{, 25 and 20, 24. The
circuit making function performed by the contacts
21 and 25 prevents arcing as the silver contacts
20 and 24 close. As will be understood by those
skilled in the art, the absence of arcing at the

- silver contacts eliminates pitting of the contacts
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and insures throughout the life of the controller a
current path through these contacts of high elec-

. trical conductivity.

If it is now desired to operate ‘the switch

member 28 to the open circuit position, the oper-

ating handle 11 is rotated in a clockwise direc-
tion. The arm 40, rotaiing with the: shaft 36,
at once engages the extension 29a to rotate actu-
ating arm 29 in a clockwise direction. As the
actuating arm 29 rotates in the clockwise direc-
tion, it gradually increases the compression: of

2,081, 516

the spring 30 so that a gradua.lly mcreasing force
is applied through the pin 31 to the switch mem-

- ber 28 in a direction to move it to the open circuit
position. This opening force, however, is opposed

by the magnetic attractive force produced by
theé coil 14. The coil 14, the magnetic plates 16
and {7, and the pin 34 are arranged so that the
magnetic attractive force exerted on' the switch
member 28 is greatest adjacent the contacts 21
and 25. The opening force is applied through the

pin 34 at a point to the right of the contacts

21- and 25. Consequently, this opening force
rotates the switch member 28 about the contacts
2{ and 25. Good electrical contact is maintained
between these contacts 21 and 25, however,  As

- shown, the contact 21 is rounded somewhat to

insure a maximum contact area during the rota-
tion of the member 28. Due to the rotation of
the member 28 the silver contacts 20, 26 are first
separated, the arcing contact 26 then moving
into engagement with its associated arcing con-
tact 22 as.shown in Fig. 6.

While the switch member 28 is in its fully
closed position, Figs. 5 and 7, only & small air
gap exists between the switch member and the
magnetic frame formed by the blowout plates
16 and 17 so that the major portion of the mag-
netic flux traverses the switch member. As the
switch member 28 rotates about the contacts 2

-and 25, the air gap between the switch member ¢

28 and the ends 16a and {1a of the frame in-
creases. A greater proportion of the magnetic
flux is thereby shifted between the ends 16b and

11b of the frame or blowout plateés 16 and 17

preparatory to the opening of the circuit at the
contacts 22 and 26.

Continuing with the operation of my inven-

tion, the closing of the arcing contacts 22, 26 short

. circuits all but the three outer turns of the coil

i4, thereby causing a sudden diminution in the
magnetic attractive force.  The spring 30 there-

upon operates the switch member 28 to the open.

circuit position with a snap action. The contacts
21 and 25 separate just prior to the separation
of contacts 22 and 26 so that the current is trans-
ferred to the arcing contacts 22 and 26. Since
the outer three turns of the blowout coil re-
main in the circuit the magnetic flux produced

49

between the pole pieces 18b and ITb is sufficient -

to cause a rapid extinguishment of the arc.
In case it is desired to control a plurality of
circuits in predetermined sequence additional

the unit 13 identical with the unit (2, is pro-
vided with a coil 60, magnetizable plates 1 and
62, stationary contacts 63, 64 and 85, movable
contacts 67, 68 and 69 mounted on a movable
switch member 10 secured to an actuating arm
72 loosely mounted on the shaft 36. A member
13 secured to the shaft applies a closing force
to the actuating arm 12 through the coil spring
T4 and also operates against an extension 12a
of the arm 12 to operate the switch member 10
to the open circuit position. As shown, the
member 13 and the actuating arm T2 are angu-
larly spaced in . a clockwise direction from the
member 40 and its associated actuating arm 29
so that -the operating handle 4§ must rotate

.through a greater distance before the Initial clo-

sure of the contacts 64 and €8. Consequently,
the device 12 completes its circuit meking func-
tion before the ‘device 13 is operated. The clo-
sure of the device 13 occurs as the roller 46 moves

into the depression 18 provided on the notched
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control units are provided. Thus for example, -
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positioning cam 49, the additional travel of ‘the
shaft 36 being permitted by the spring 31.

" When the controller 10 is used to connect a
plurality of motors first in series for starting and
then in parallel for full speed operation, it is
necessary to close a plurality of contacts in se-
quence to effect the acceleration of the motors
and the partial transition of the series connected
motors. The final step in the transition from
series to parallel is accomplished by the open-
ing of a contact. This desired sequence of op-
eration well understood by those skilled in the
art, is obtained in accordance with my invention
by means of the cam 44 secured to the shaft 36,
this cam being. angularly positioned with respect
to the member 42 so that the cam will engage
the member 42 after the last unit, for example
the unit 13, has been operated to the closed
circuit position. This operation will be clear
by first assuming that the operating handle 1
has been rotated to close the devices 12 and {3.
Further rotation of the handie fi rotates the
cam 44 into engagement with the member 42
causing this member o rotate about its pivet
45 in a clockwise direction. to rotate the ac-
tuating arm 29 towards the circuit opening posi-
tion. The operation is then identical with the
circuit opening operation by the clockwise ro-
tation of the handle {1, the arm 2§ serving grad-
ually to increase the energy stored in the spring
30. AS before the switch member I8 rotates in
a counter-clockwise direction first opening the
silver contacts 28, 24 and then closing the arc-
ing contacts 22, 26 to short circult the major
portion of the coil {8 and causing the switch

.member 28 to be operated to the open circuit

position with a snap action.

It will be understeod that any number of con-
tacts may be operated to the closed circuit posi-
tion in a predetermined sequence and that during

- any point in the operation any one of the contacts
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may be opened without reversing the direction
of movement of the opsrating handle by a suit-
able arrangement of the actuating arms with re-

spect to the operating members for the desired

operation.

While I have shown a particular embodiment
of my invention, it will be understood, of course,
that I do not wish to be limited thereto since
many modifications may be made, and I, there-
fore, contemplate by the appended claims to cover
any such modifications as fall within the true
gpirit and scope of my invention.

What I claim as new and desire fo secure by
Letters Patent in the United States is:

1. A circuit coniroller comprising a switch
member operable between open and closed eircuit
positions, a coil having a plurality of turns oper-
atively  associated with said switch member,
means responsive to movement of said switch
member towards said closed position for energiz-

ing said coil whereupcen the magnetic force pro-

duced by said coil operates said switch member to
said closed circuit position with a snap action,
resilicnt means connected to said switch member
arranged to be stressed upon an initial movement
of said switch member toward said open circuit
position for biasing said switch member toward
said open circuit position, and means respon-
sive to sald initial movement of said switch
member for reducing. said magnetic force where-
upon said resilient means operates said switch
member to said open circuit position with a snap
action.

2. A circuit controller comprising a switch

3

member, an operating member for operating said
switch member between open and closed circuit
positions, pivot means mounting said switch
member on said operating member to provide for
rotation of sald switch member independently of
said operating member, a coil having a plurality

of turns operatively associated with said switch:

member, means responsive to o yvement of said
switch member towards said closed position for
energizing said coil whereupon the magnetic at-

_tractive force produced by said coil operates said

switch member to said closed circuit position with

a snap action, resilient means arranged to be-

stressed by rotation of said switch member rela-
tive to said operating member for biasing said
switch member towards said open positicn, said
coil being arranged with reference to said switch
member so as to cause said switch member to
rotate about a predetermined point of support
when moved toward open position and thereby
stress said resilient means, and means responsive
to a predetermined rotation of said switch mem-

ber for suddenly reducing said magnetic force so

that said resilient means operates said switch

member to said open circuit position with a snap v

action.
3. A circuit contreller comprising  a sthch
member, an actuating srm, resilient means con-

necting sald switch member to said actuating arm
for limited rotation of said switch member where-

by said switch member is actuated between open
and closed circuit positions by movement of said
actuating arm, a ceoil mounted adjacent said
resilient means and provided with a plurality of

.turns for producing a magnetic attractive force -

on said switch member, means operable by move-
ment of said switch member towards said closed
circuit position to energize said coil whereupon
the- attractive force produced by said coil causes
said switch member to rotate to said closed cir-
cuit position, means for rotating said actuating
arm against the bias of said resilient means, the
interaction between said resilient means and said
magnetic attractive force causing said switch
member to rotate a predetermined distance, and
means responsive to said rotation for quickly di-
minishing said magnetic sttractive force and
rendering effective thereby said resilient means
for operation of said switch member with a snap
action to said open circuit position.

4. A circuit controller comprising an actuating
arm operable between open and closed  circuit

" positions, a switch member, resitient means secur-

ing said switch member to said actuating arm
and providing for a predetermined rotation of
sald switch member on said actuating arm, a
coil operatively associated with said switch mem-
ber for producing a strong magnetic -attractive
force on said switch member, magnetizable plates
associated with said coil and forming a flux path
between said coil and said switch member, a first
pair of contacts operable by a predetermined
movement of said switch member toward said
closed position to energize said coil whereupon
the resulting magnetic attractive force of said
coil rotates said switch member with a snap action
about said first pair of contacts, a second pair
of contacts formed of high conductivity material
connected in parallel circuit relation with said
first pair of contacts and operable by said rota-
tive movement of sald switch member about said
first pair of contacts to a closed circuit position,
a third pair of contacts operatively associated
with said switch member and arranged when
closed to diminish substantially said  magnetic
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attractive force, said actuating means when
moved toward said open circuit position rotating
said switch member against the bias of said re-

- silent means to open said second pair of con-

tacts and to .close sald third pair of contacts
whereupon said resilient means operates said first

~ pair of‘contacts and then operates sald third pair

10

of contacts to.said open circuit positlon with a

snap action.

5. A circuit controller comprising an actuating

. arm .operable between open and closed- circuit

. positions, a switch member, resilient 1._eans secur- .
- ing said switch member to said actuating arm’

and providing for a predetermined rotation of

said switch member on said actuating arm, a -

coil operatively associated with said switch mem-
ber and provided with a plurality of turns, mag-
netizable plates assoclated with said coil and

- formirig a flux path adjacent to said switch mem-

ber, a first pair of contacts operable by pre-
determined movement of said member toward
said closed position to energize said coil where-
upon the resulting magnetic attractive force of

" said coil rotates said switch member with a snap
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action about said first pair -of contacts, a second
pair of contacts formed of high conductivity ma-
terial connected in parallel circuit relation with
said first pair of contacts and operable by said
rotative movement of said switch member to a

_closed ecircuit position, a third pair -of contacts

connected in parallel circuit relation with said
first and second pairs of contacts arranged when
closed to short circuit a substantial number of
the. turns of said coil, said actuating arm when
operated toward said open circuit position oper-
ating said switch member against the bias of said
resilient means to open said first pair of contacts
and to close said third pair of contacts where-
upon the short.circuiting of said coil diminishes
said magnetic force to cause said resilient means
to open said second pair of contacts and then to

open said third pair of contacts with a snap .
action, said ‘magnetic plates being provided with .
extensions arranged on opposite sides of “said. .

third pair of ¢ontacts so that the flux produced

therebetween by said coil quickly extinguishes

arcs formed between said third pair of contacts.

6. A circuit controller comprising an actuat-
ing arm operable between open and closed circuit
positions, a switch member, resilient means se-
curing said switch member to said actuating arm,
a lost motion connection between said switch
member and said actuating arm spaced from said

- resilient means and providing for a predeter-
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mined rotation of said switch member on said

_actuating arm, a coil operatively associated with

said switch member and provided with a plurality

of turns for producing a strong magnetic attrac-

tive force on said switch member, a first pair of

contacts operable by a predetermined movement

of said switch member towards said closed. posi-
tion to energize said coil whereupon the resulting
magnetic attractive force of said coil rotates said
switch member with a snap action about said first
pair of contacts, a second pair of contacts formed
of high conductivity material connected in par-

allel circuit relation with said first pair of con-

tacts and operable by said rotative movement of
said switch member about said first pair of con-~
tacts to a closed circuit position forming a low
resistance current path, a third pair of contacts
arranged when closed to short circuit a substan-
tial number of the turns of said coil, said resilient
means, said lost motion connection and said coil
being so arranged that upon movement of said

2,081 516

axm towards sald open circuit posltion said sec-—.

ond pair of contacts is first opened, and said third
pair of contacts 1s closed, and then said third pair

. of contacts is opened by sald resilient means with

a snap action.

7. A circuit controller comprising & switch
member, actuating means pivotally supporting
said switch member intermediate its ends for op-
eration between open and closed circuit positions,

resilient means biasing sald switch member

against said actuating means, a first pair of con-
tacts one of which is operable by said switch
member into engagement with the other, a coil
provided with a.plurality of turns connected in
series circuit relation with said first pair of con-

tacts, a magnetic frame energized by said coil to
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produce on said switch member a magnetic force -

causing a pivotal movement of sald switch mem-
ber on said actuating means against the bias of
sald resilient means, a second pair of contacts one
of which is operable into engagement with the
other ccntact with a snap action by said pivotal
movement of said switch member, a third pair of
contacts one of which is operable by said switch
member into and out of engagement with the

20

other contact, said 'actuating means when moved -

towards said open position operating said switch
member to close the third pair of contacts, and
connections completed by the closing of said third
pair of contacts for short circuiting a substantial
number of the turns of said coil to reduce said
‘magnetic force whereupon said resilient means
.operates said switch member to said open circuit
position with a snap action.

8. A circuit controller comprising an operating
shaft rotatable in opposite directions between open
and closed circuit positions, an actuating arm
mounted on and rotatable independently of said
shaft, a coil spring encircling said shaft for ap-

‘plying a force to said actuating arm when sald

shaft is rotated in a circuit closing direction, a
member for positively engaging said arm when
said. shaft is rotated in a circuit opening direc~-
tion, a switch member, resilient means securing
said switch member to said arm at one point
thereof, a lost motion connection between said
switch member and said arm and in spaced rela-
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tion with said resilient means, a first pair of con- -

tacts one of which is operable by said switch
member into engagement with the other, a coil

provided with a plurality of turns connected in

series circult relation with said first pair of con-’
tacts, a magnetic frame energized by said coll to
produce on said switch member a magnetic force.

to rotate said switch member in a predetermined
direction about said first pair of contacts, a sec-
ond pair of contacts one of which is operable into
engagement with the other contact by said rota-
tion of said switch member, a third pair of con-
tacts one of which is operable by said switch
member into and out of engagement with the
other contact, sald shaft when rotated in said

. circuit opening direction operating through said

‘resilient connection to rotate said switch member
in a reverse direction to open said first pair of
contacts and to close said third pair of contacts,
connections completed by the closing of said third
pair of contacts for diminishing the magnetic at-
tractive force of said coil and said frame where-
upon said resilient means operates said switch
member to said cpen circuit position with a snap
action.

9, A circuit controller comprising an operating

shaft rotatable in opposite directions between

open and clbsed,cll'.cult positions, &n actuating
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arm mounted for rotation on said shaft and in-
dependently thereof, acoil spring encircling said
shaft for applying a force to said actuating arm
when saia shaft is rotated in a-circuit closing

direction, a member for. rlgldly ehgaging said’

arm when said shaft is rotated in a circuit open-
ing direction, a switch member, resilient means

securing said switch member to said arm at one .
. point thereof, a lost motion connection between’

said switch member and said arm in spaced re-
lation with said resilient means, a first pair of
contacts one of which is operable by said switch
member into engagement with the other, a coil
provided with a plurality of turns connected in
series circuit relation with said first pair of con-
tacts, a magnetic frame energized by said coil
to produce on said. switch member a magnetic
force causing said switch member to rotate in
a predetermined direction about said first pair
of contacts, a second pair of contacts one of
which is operable into engagement with the other
contact by said rotation of said switch member,
a third pair of contacts one of which is operable
by said switchh member into and out of engage-
ment with the other contact, said shaft when
rotated in said circuit opening direction operat-
ing through said resilient means and said lost
motion connection to rotate said switch member
in a reverse direction to open said first pair of
contacts and to close said third pair of contacts,
connections completed by the closing of said third
pair of contacts for diminishing the magnetic
attractive force on said switch member, said re-
silient  connection thereupon operating ' said
switch member to said open circuit position with

a snap action, said frame being prov1ded with -
extensions located on opposite sides of said third.
pair of contacts for producing therebetween a .
. strong magnetic flux. ’

10, A circuit controller comprising a ‘plurality

of switch members operable between open and .

closed circuit positions, a coil operatively asso-
ciated with each switch member, means respon-
sive to a predetermined movement of said switch
members towards said closed circuit positions for

energizing ‘ respectively ‘said coils, the magnetic
attractive force produced by each coil operating

its" correspondmg switch member to its closed
circuit position - with' a snap action, resilicnt

“means-connected to each switch member, an op-
"~_erat1ng handle operable between open and closed
- circuit positions, connecting means including said

resilient mieans between said handle and said

- switch. members for operating said switch mem-

bers in-predetermined sequence fromi said open
to said ‘closed’ circuit positions, anc means op-
erable:by said handle in said circuit closing di-
rection to operate one of said switch members
to said open circuit position, said operating mem-
ber producing through said resilient means a
force on said. switch member in the circuit open-
ing direction and ineans responsive to an initial
movement of said switch member for reducing

-said' magnetic force whereupon | said resilient

mearns operates said switch member to said open
circuit position with a snap action.

11. A circuit controller comprising an actuat-
ing arm operable between open and closed cir-
cuit positions, a switch member, resilient means
securing said -switch. member to said actuating
arm in a ‘predetermined position and providing
fora predetermlned rotation of said switch mem-
ber on said actuating arm, a first pair of con-
tacts operable into closed circuit position by pre-
determined movement of said actuating arm to-
wards its closed circuit position, a second pair
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of ‘contacts, means responsive to.the closing of °

said first pair of contacts for rotating said swilch
member on said actuating arm to operate quickly
said second pdir of contacts to a closed circuit
position, a third pair of contacts operable by

‘movement of said actuating arm against the bias

35

of said resilient medans towards said open circuit ..

‘-posmon to a closed ecircuit position after the
opening of said second pair of contacts, and

means responsive to the closing of said third
pair of contacts for eausing said resilient means

‘o operate said switch member to said open circuit
- position. -

JOHN F. TRITLE,
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