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Patented Aug. 28, 1906,

Application filed October 1, 1604. Serial No. 226,727,

To all whom it may eoncern:

Be it known that I, Turobore E. Burron,
a citizen of the United States, residing at
Schenectady, county of Schenectady, State
of New York, have invented certain new and
useful Iinprovements in Switch-Operating
Mechanisms, of which the following is a
specification.

My invention relates to electric switches,
such as are employed in handling large cur-
rents at high petential, in which the move-
ments of the switch are controlled throu rh
the agency of a simple controlling-switch i)—
cated in an auxiliary low - potential circuit
and usually at a point distant from the main
switeh in order to insure safety to the opera-
tor. It has been proposed heretofore to con-
struct switches of this type so that the
throwing of the controllingZswitch to operate
the main switch will start the power-su ply
means, usually an electric or air motor, w{,lic h
will then apply its power directly to the
novement of theswitch either solely or some-
times with the assistance of spring mechanism
previously energized. A

One object of my invention is to provide a
switch which will be independent in operation
of the direct action of the motor, wﬁich can
be closed or opened by the release of stored
energy, and wLich will still be automatic in
operation. T accomplish this by providing
operating mechanism which is so constructes
that it may be energized by the motor and so
maintained until tripped by the controlling
means to throw the switeh and which wisl
then automatically eyt in the motor for a pre-
determined period to again store up energy
for a subsequent switeh operation.  In this
connection I also make the storing ca pacity
of the mechanism such that the switcL may
be operated a plurality of times for ecach sin-
gle operation of the motor, and I so arran ¢
the motor-controlling mechanism that the
motor will be cut in only when the switch is
open, the advantage of this being that the
be opened by the power
stored 'in the operating mechanism, even
though the motor be disabled.

Another object of my invention is to pro-
vide means for automati :ally rendering the
tripping means by which the switch-operat-
ing mechanism is set in motion inoperative
during the operation of the motor, thus pre-
venting inadvertent tripping of the mechan-

ism before the power necessary to operate the
switch properly is stored. -

Another object of my invention is to pro-
vide novel means for stopping the movable
switch-contacts in their extreme open and
closed positions. This is accomplished by
providing means for stpgping the erank by
which motion is tra‘nlsgﬁ‘x{‘_l‘t;((! to the movable
switech member always .n‘#n A goad-center. -

Other objects of try inveritiop will be ap-
parent from the following detatled descrip
tion taken in connection with the acconipa-
nying drawings, and the differcut parts, im-
provements, and combinations which 1 re-
rard as my invention will be specifically set
orth in the appended claims.

In said acdompanying drawings, Figure 1
is an elevation of a switch and s operating
mechanism constructed in accordance with
my invention. Fig. 2 is a plan view of the
operating mechanism for said switch. Figs.
3 and 4 are sideclevations of said mechanism;
the former showing the motor-controtling
switch and the latter the stop and tripping
mechanisin.  Figs. 5, 6, and 7 are detailed
views of the cam for operating the motor-
controlling switch and its codperating parts.
Fig. 8is a view illustrating the parts shown in
Figs. 5, 6, and 7 assembled and in the posi-
tion which they would oceupy when the
main switch is elosed. i ]

Fig. 4 1s a view simi-
dar to Fig. 8, showing the parts in the pusi-
tion which they occupy when the switeh is
first opened and the métor is first cut in, and
Fig. 10 is a diagram illustrating principally
the motor-cireuit and the control-cireuits.
In Figs. 11 to 14, inclusive, I have shown cer-
tain modifications of fhe construction illus-
trated in the preceding figures by which I am
enabled to dispense with one of the tripping-
coils.  Of these figures, Fig. 11 is a view simi-
lar to Fig. 4. Fig. 12 is a plan view. Fig. 13
1s a diagram similar to Fig. 10. Fig. 14 is
sectional view taken on the line 14 14 of Fig.
12, and Fig. 15 is a detailcds view of the end
of the spring-case and adjacent parts. . _

Throughout these several views like char-
acters refer to like parts. :

In the present application my invention is
shown in connection with the switch A of the
type shown in Patent No. 714,436, granted
November 25, 1902, ta Badeau. This switih
has a reciprocatory member 10, which -
rives its movement from a rock-shaft 11,
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11.-ogh the ageney of a suitable systern of
tinks and levers 12, Motion is transmitted
t: the rock-shaft 11 by the. econnecting-rod

12, which is connected at its upper end to the.

crank 13 on said rock-shaft and at its lower
end to a crank 14 on the shaft 15 of the power-
driven u?er&ting mechanism. This shaft 15
15 journaled at its opposite ends in a rectangu-
lar frame or base 16 and by its Totations
transmits the necessary movement to the
movable elernent pf the switch A, Power to

drive the shaft is obtained through a coiled

spring 17, wound about the shaft and secured
at one end to the shaft and at the other to the
cvtindrical case 18, which is mounted so as to
rotate freely wpon the shaft. At one end of
the cpse 1% is an arm 19, which is rigidly se-
cured to the shaft 15 and by engagement
with stops 20 prevents the rotation of the
shaft while the spring is being wound. The
power for winding the spring may be ob-
tained from any suitable source, such as the
eloctrie motor 21, mounted upon the base 16.
Throngh suitable worn-gearing 22 and spur-
gearing 23 the power of the motor is trans-
mnitted to thespring-case 18, and whenever the
mntor issupplied with current the case 18isro-
tated, se as to wind the coiled spring 17, and
thereby store up energy in the mechanism, so
that when the obstructing-stop 20is removed
from the path of the arm 19 the sheft will be free
to rotate. The stops 20 consist, essentially,
of upwardly-extendmg links 24 24, pivoted at
their lower ends to the base 16 and provided

5 with volters 25 at their upper ends and adapt-

ed to extend into the path of retation of the
arm 19, the end of the arm 19 bearing against
the rollers 25. Toggles made up of links 26
and-27 connect the upper ends of the links 24
to fixed lugs 28 on the frame 16, and springs
290 tend to hold the toggles in the position
shown, These toggles serve to hold the stops
20 in engﬁging position and are adapted to be
{;ri}‘)ped v means of solenoids or tripping-

coils 29, Tocated below the toggle and suit-

ably secured to the frame 16. These mag- |

nets 29 are provided with cores 30, whichare
drawn upward when the solenoid is ener-
gized with sufficient force to trip the toggle,
and thereby remove the stops.

In order to automatically cut ix the motor
21 when the spring 17 is run down, the motor-
controlling switch Cis provided. Thisswitch
consists of the arm 31, having contacts 32
adapted to bridge fixed contacts 33 33 when
in one position and fixed contacts 34 34 when
in another. These contacts are “Slitibly
mounted upon and insulated from the frame
16. The contacts 33 33 are included in cir-
cuit with the solenoids 29 and the contacts
34 34 in circuit with the motor 21, as clearly
ilustrated in Fig. 10. ~As shown in that fig-
ure, one of the terminals 33 is connected to a

suitwble supply-main 35 and the other con-

taet 33 is connected by way of twb branches

$29,841

36’ 37, extending through the solenoids 29 1n
sarallel to the fixed terminals 38 39, respec-
tively, of a simple switch 40, whose movable
member is directly connected to the other
supply-lead 36. From this it will be seen
that when thé switch-arm 31 is in the posi-
tion illustrated in Figs. 3 and 10 a circuit
may be completed through either solenoid
by simply throwing the controlling-switch 40
to the proper position. Obviously this con-
trolling-switch ma{ be located at any de-
sived point. It will be clear from the preced-
ing description that if the arm 19 is in con-
tact, say, with the stop 20 at the left in Fig.
4, the throwing of the controlling-switch 40,
s0 as to close the cireuit through the solenoid
20 at the right in said figure, will have no
efféct upon the rotation of the shaft 15, and
consequently no effect upon the operation of
the switeh. However, if the controlling-
switch 40 is thrown in the opposite direction
the solenoid 29 at the lefé will be energized
and its stop will be drawn out of the way, so
that the shaft 15 will be free to make & half-
revolution-—that is, free to rotate until the
arm 19 is brought up against the under side
of the stop 20 at the night, as indicated by
the dotted lines in Fig. 4. Thusit is appar-
ent that each position of the switch 40 al-
ways corresponds to a definite position of the
main switch A, end the position of the latter
may be known by the position of the former,
It is apparent that if thespring 17 were wound
up by hand the above manipulation of the
controfling-switch 40 would have the desired
effect of properly throwing the switch A ; but
in order to make use of the motor 21 for this
purpose the motor-controlling switch C is
employed. Thie switch is' operated upon
each complete rotation of the shaft 15 to
close the circuit betweel the contacts 34 34,
and thereby through the motor 21, as will be
apHarent upon an Inspection of Fig. 10. - It
will then be directly connected between the

supply-mains 35and 36.  Themovablemem-

ber 31 of the switch C is pivoted at the point
41 to the frame 16 and is normally held by a
spring 42, with’its end 43 in contact with a
cam 44, looscly méunted on a sleeve 45 of the
spring-case 18, «

“The tam 44 is Erovided with projecting
lugs 46 46, (shown by the dotted lines in Fig.
6,) which codperate with similar lugs 47 47
on the face of an engaging member 48, which
is rigidly secured to the spring-case 18. These
lugs 46 and 47 are so located that the cam 44
has considerable g}ay with reference to-the
member 48. On the opposite side of the cam
44 from the member 48 is a member 49, which
is keyed to the shaft 15 end provided with a

‘lug 50, which is adapted t0 engage a codper-

ating fug 51 on the outer face of the cam to
transmit motion from the shaft 15 to the
cam. The cam 44 is provided with a depres-
sion 52, into which the end 43 of the switch
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sted to fall to bring said

member 31 is ada i
e position Hlustrated i)

member 31 into t
Fig. 3. The purpe
shaft 15 is to rotate the
illustrated in Fig. 9, 50 as to close 1o motor-
circuit, and therehy automatically start the
motor to wind the spring 17, and the purpose
of the member 46 on the Spring-case 18 15 (o
bring the cam 44 into the position illustrated
in Fig. 8,50 as to break the motor-circuit, and
thereby stop-the winding of the spring and to
restore the circuit through the tripping-so-
lenoids 29 29, In order that this may he
more fully understood, if it be assumed that
the switeh A iy open and the spring s wound,
then the parts will oceupy the position showr
in Fig. 8, except that-thie meinher 49 wouli

cany into the position

lie in & Eosition'tu hring the lug 50 directly be-
neath the shaft 15—that is, one hundred and

eighty degrees from its present
then'the operating mechanism js tripped for
the purpose of closing the switch A, the shafi
15 will make a half - revolution clockwise,
which will bring the parts into the position
illustrated in Fig. 8. If the operating mech-
anismis again tri pped, the semirotation of the
shaft will bring the lug 50 into engagement
with the lug 51 on the cam 44 and move the
cam into tie position illustrated in IF i, 9,
thereby throwing upward the end 43 of the
|pwitch membet 31. breaking the circuit at
‘the terminals 33 33 and closing it between the
‘terminals 34 34, thus starting the motor. As
/ themotor drives thespring-case 18t willearry
the Tugs 47 47 in a clockwise direction, con-
sidering the parts as illustrated in Fig 8 into
engagement with the codperating lugs 46 46
onthe cam 44 and continue to rotate the cam
until the end 43 drops into the depression 52,
thus breaking the motor-cireuit and restor.
ing the controlling-circuit. Although not
essential to the operation, I provide spring
53, which is coiled about the cam 44 and: se-
cured at one end to said cam and at the other
to the member 48, which s mounted on the
spring-case for the purpose of bringing the
cooperating lugs 46 and 47 into engagement
when unrestrained by the operation of the
mechanism, ’

Referring now particularly to the modified
structure iﬁustmted in Figs 11 to 14, inclu-
sive, it will be scen that the shaft 15 is pro-
vided with two arts 19 19, which codperate
with a single stop 20 to permit the (Lzsirml
half-revolution of the shaft necessary to give
the proper movement to the movable ele-
ment of the switchh A, The construction. of
the tripping and stop moechanism is identical
with that, shown in the other figures and pre-
viously deseribed, However, in this form
of the invention, where one tripping-coil only
is used, it is necessa ry Lo provide some menns
for deénergizing it as soon as the mecharism
has been released in order that the stop i
may return to its enguging POSTIGN. o

position. If

sse ol the member 49 on the |
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enough to cateh an arm (9 andd stop the shafi,
E5 when it has niade o half-revolution.  For
le one of the arms 19

Lhis purpose 1 provie
with the contaet 54, which is adapted (o

('I('("l‘l‘it‘u‘”_v connect the fixed contacts 55 55
when it one position and the contucts 56 56

when in the other.  These fixed contacts 55
B6 are seaured to and insuluted from the
frame 16wt their lower ends by a bar 57,
whicl is securely holted to the under side
of the flanged portion of said {rame, as clearl
illustrated.  The per ends of the contacts
94, 55, and 56 wre Jlme and by reason of the
resiliency of the metal make g sutisfactory
electrical engagenent.  The contacts 55 and
Sbare provided with binding-posts 58 and 59,
respectively.  In making the electrical con.
nections for this form of ‘the invention the
motor-cireuit is com leted, as before, by the
switeh (] engaging the contacts 34 34, but
the cireuits for the tripping-coil 29 are ar-
ranged somewhut differently than Ulustrated
in Fig. 10,

As elearly illustrated in Fig. 13, the termi-
nal 38 of controlling-switch 40 is connectod to
one of the contacts 45, and the other contact
55 Is connceted directly to the branch 60,
leading from one of the contacts 33 1o the
tripping-coil 29. The other terminal 39 of
the controlling-switeh is connected to one of
the contaets 56, and the other contact, 56 is
connected by the wire 61 to one of Lhe con-
tacts 33, With this arrangement  of eir-
cuits it will be seen that two brunches ex-
tend from the controlling-switeh 40 to (e
tripping-coil 20, One of these  extpends
through the contucts 5 55 and the other
through the contacts 56 56 and contaets
33 33, These connections nre so arranged
that in-order to open the main switeh A the
cireuit is completed through the contucts
55 55, and to close the switeh the cireuit is
completed through the other branch em-
bricing the contacts 56 56 and 33 33 By
having the opening cicrait broken at one jn.
stead of Lwo points the likelihood of failure
i opening the switch due to ponr contact is
greatly reduced.  If now i is desired to apen
the main switeh, assuming that the paris pre
in the position shown in Fig. 13, the control-
ling-switeh 40 is thrown te the left and the
controlling-cirenit, iy completed helween the
supply-mamns 35 36 through the braneh in-
cluding the contacts 55 55, This will then
energize the coil 20 and relegse the shaft 15,
which will mmediately beein to rotate, and
thereby break 1he cireuit between the con-
tacts 55 55, This will dedénergize the coil 29
and alow the stop 20 to fa] back into its en-
Zaging position in time to cateh the arm 19
widd stop e rotation of bhe shaft 15, At the
mstn o fhe eoil 29 s tripped by this move-
ment o the controlling-switeh the cam 44,
whivh wetiates the motor-controlling switeh
Coand ity codperaling parts, is in the posi-
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«tion illustrated in Fig. 8, and as tue shaft 15
rotates it simultaneously breaks the con- |
trolling-circuit at the contacts 55 55 and car
ries the lug 50 on the member 44 into engage-
ment with the lug 51 on the i, and thereby
actuates the cam to chrow the motor-con-
trolling switch C across the terminals 34 34 in
the motor-cireuit.  The motor being thus set
in motion continues to rotate until its circuit
is broken through the action of the spring-
case 18 and the eam 44, as previeusly de-
seribed.  In the rotation of the shaft 15 the
bridging contact 54 will be carried over to the
i‘ixe(% conlacts 56 56 practically at the same
time that the motor-cireuit is closed; but a
movement of the eontrolling-switch to the
contact 39 will not energize the tripping-coil
29, since this branch of the eontrolling-cir- |
cuit is hroken at the contacts 33 33, After
the spring has been fully wound, however,
the circuit at the contacts 33 33 is closed, and
thereafter any movement of the controlling-
switch 40 to the contact 39 will close the cir-
cuit through the coi! 20 and again trip the
wmechanism, this time to close the main
switch. - From the above it will be seen that,
as in the other arrangement of circuits illus-
trated sn Fig. 10, the tripping mechanisi ean
never be operated while the motor is in op-
eration.

With either form of the switch mechanism
illustrated I am enabled to obtain a strong
positive switch movement and provide means
which prevent the tripping of the mechanism
except when the Ss,)rmg 1s properly wound,
It is also apparent that many of the partsand
combinations which I have illustratedin the
present forms of my invention are enpable of
application in other connections, and 1 there-
fore do not wish to be limited to the specific
application heremn disclosed. 1t will also be
apparent that many alterations and modifica-
tions may be made in the specitic struc-
ture ilkustrated without departing froo the
spirit of my invention. and I therefore aim to
cover by the terms of the appended clnims all
such alterations and modifications.

What [ claim as new, and desire to secure
by Letters Patent of the United States, s —

1. In switeh-operating mechanism, " the !
combination of 8 movable member, a motor,
connecting means between said motor and
member whereby energy sufficient for one or
more movements of said memher may be
stored by a single operation of said motor,
and means for automatically starting said
motor only at the completion of said move-
ments to store up énergy for subsequent
moveinentsy,

2. In switch-oeperating mechanism, the
combination of a reciprocatory member, a
moter, connecling means between said mo-
tor and member whereby energy muy he |
stored for the operation of said member, and |
means for automatieally starting said motor |

829,841

at the completion of & to-and-fro movement
of suid member Lo store up energy for subse-
quent movernents.

A The combination of » switeh, a motor,
connesting means belwenn said moter and
the movable elenent of seid switeh wherehy
energy may he stored for the mvement of
sid elentent, and means For sutomaticatly
starting suil motor at the completion of the
opening moveinent of said switeh to store up
entergy for subsequent movements,

4. The combination of » switeh, a motor,
connecting means between sakl motor and
the movable element of said switeh wherrby
energy sufhcient to open and lose said
switch may be stored by a single operation
of said motor, and means for antomatically
starting snid motor only at the completion of
each closing and opening of the switch to
store up energy for subsequent movements.

5. T{w conbination of an elecirie switeh,
menns for storing energy to operste said
awiteh, moeans for relensing the stored e
ergy, and means for selting suid storing
means in operation only after said switeh har
completed its movement.

&, The combination of an electrie switch,
micans for storing energv to operate said
switch, menns for releasing the stored en-
ergy, and ineans for setting said stering
means in operation wnd rendering the releas- .
ing means inoperative during the operation’
of said storimg menns.

7. In switeh-operating mechanism, the
combination of @ movable member, a motor,
connecting nieans between said motor and
wember for storing enerey supplied by enid
wotor, means for peleasing the il e .
o operate said mendher, and s for sterte
ing sald moror and renderine oreleasing soy
means meperative during they aperation of
seid motor,

8. I switch-operating mechaniag, the
combination of & moveble member, wn alecs
tric motor, connecling moans beiwess g
motor and member for sioring on :
plicd by said motyr, 2 cantrobeirenn
g electtically-aetuatod means foseies
the stored energy {o operate saul member,
and switching means for makine sod breake
ing the control-cirenit slternately with the
wotoptelrenit,

G, In swifeh-operating mechanism, the
combination of » movable menber, an shee-
tric motor, connectingmenns between saiid
motor sid member for storing energy sop-
plied by said motor, u contral-cirenit mehsd-
e electrically-neiinted means for releasing
the stored energy Lo operate snid panlier,
aind switching means netanted by said cons
necting means Lo weke wed bresk the cone
trob-cireuit abternrtoly with the metorcir
cwit, o

P Vhe combination of an elecisie swstoh,
gonTpTRGE o reeiproeniory switeh mwraber, &
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spring-actuated ctank-shaft for governing its |
movements, one or more arms rigidly secured |
to said shaft, and one or more stops codper- f
ating therewith, said arms and stops being so |
located -that said crank will be sto ped on J
dead-center to hold said switch memll))er inits
extreme open and closed positions. !

11. In switch-operating mechanism, the |
combination of two rotatable members, aJ
spring for transmitting motion from one to |
tﬁe other, a motor for rotating one member |
to energize said spring, a movable stop for |
preventing the rotation of the other member, |
and motor-controlling means operated by |
the latter member to start said motor and by [
the former member to stop said motor. 1

12.. In switch - operating mechanism, the |
combination of a crank-shaft, a spri‘ngi—case
rotatably mounted thereon, a spring coiled |
about said shaft and secured at its oppositd
ends to said shaft and said case, a mbtor |

to make and break said circuit and the motor-
circuit alternately. ‘

17. The combination of a tripping-coil,
mechanisin to be freed thereby, an electric
motor for operating said mechanism, a con-
trolling-switch included in cirquit with said
coil, means operated by said mechanism to
make and break said circuit at one point, and
means to make and break said circuit at an-
other point and the motor-circuit alternately,

18. In switch-operating mechanism, the
combination of a movable mem ber, an elec-
tric motor, connecting means between said
motor and member whereby energy may be
stored by said motor for the operation of
said member, electrically-operated means for
releasing said energy comprising & tripping-
coil, a controlling-switch included in circuit
with said roil, means operated by said con-
necting means for making and breaking said

circuit at one point, and means operated b

geared to said case and adapted to wind up | said connecting means to nfake and brea

said spring, a movable stop for preventing |
the rotation of said shaft, motor-coritrolling |
means operated by said shaft to start said
motor and by said case to stop said motor.

13. In switch - operating mechanism, the
combination of a crank-shaft, s spring-case |
rotatably mounted thereon, a spring coiled
about said shaft and secured at its opposite
ends to said shaft and said case, an elgptric
motor geared to said case and adapted to |
wind up said spring, means for }{)ermitting an |
intermittent rotation of said s aft, a switch
for making and breaking the motor-cireuit, & |
cam for operating said switch, means actuated |
by the crank-shaft to move said cam to close I
said switch, and meansactuated by thespring- |
case to move said cam to open said switch. = |

14. In switch-operating mechanism, the |
combination of an_ operating-shaft, spring
mechanism for storing up energy to Totate |
said shaft, a movable stop adaptedto prevent
said rotation, an electric motor for energluin
said spring mechanism, and a moter-contm]% '
ling switcﬁ operated by said shaft.

15. In switch-operating mechanism,- the
combination of an operating-shaft, spring
mechanism for storing up energy to rotate
said shaft, a movable stop adapted to hold
shaft against rotation, an electric mo-
said spring, a control-
ctrically-actuated means
for moving said stop from its engaging posi-
tion, and a controlling-switch operate by
said shaft to close the motor-circuit and open
the control-circuit or vice versa to close the
control-circuit arid open the motor-circuit.

16. The combination of a trippi -coil,
mechanism to be freed thereby, anlgﬁactric
motor for operating said mechanism, a con-
trolling-switch included in circuit with said
coil, and means operated by ssid mechanism |

i

tor for ene(ligizin%
circuit including ele

said circuit at another point and the metor-
circuit alternately. &

19. The combination of a tripping-coil,
mechanism to be freed thereby, a controlling-
switch, a circuit including said switch and
coil and comprising two branches leading
from said-switch to said coil, and mesans oper-
ated by said mechanism to make and break
said branches alternately.

20. In switch-operating mechanism, the
combination of & movable member, an elec-
tric motor, connecting means between said
member and motor whereby ene: may be
stored by said motor for the operation of said
member, electrically-operated means for re-
leasing said energy comprising a tripping-
coil, a controlling-switch, a control-circuit
including said coil and switch and comprist
two branches leading from said switch to s%
coil, means operated by said connecting
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means to make and break said branches slter -

nately, and means operated by said connect-
ing means to make and break one of said
branches and the motor-circuit slternately,

21. In switch-operating mechanism, the
combination of an operating-shaft, spring
mechanism for storing up energy to rotate
said shaft, an arm secured to said shaft, a
movable stop adapted tolie in the path of
said arm to prevent the rotation of the shaft,
a tripping-coil for moving said,stop from said
path, fixed contaets included itf Birenit with
said coil, and a bridging conthet carried by
said arm and adapted to engage said fixed
contacts td close the circuit through said coil.

In witness whereof I have hereunto set my
hand this 20th day of Se tember, 1904.

- THEODORE E. BUTTON.
Witnesses:
"~ Brensamin B. Muwr,
HerLex Orronun,
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