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70 all whom it may concern:

Be 1t known that I, GErarp W. Harr, o

citizen of the United States, residing at
Hartford, Hartford county, State of Connecti-
cut, have invented certain new and useful
Improveinents in Switches, of which the fol-
lowing is a full, clear, and exact description.

My invention.relates to huprovements in.
switches and has for its object to produce a

switch mechanism in which, after the circait

*

1S once completed, it will be maintained mag-

to its normal position and then be released,

.. .80 as to break the circuit with a quick action.

15 My invention further has for its object to

. produce the combination of an electrically

actuated main circuit switch and a pilot

switch controlling two independent circuits

for actuating the main circuit switch pro-

- 20 vided with means for automatically inter-

rupting either of said circuits, when ener-

gized, at two separaté points by independent

- means.

- My invention also has for its object to pro-

25 vide a pilot switch and a main switch, such

“that the main switch controls-electrically the
detent of the pilot switch.

The following 1s a description of apparatus
embodying my invention, reference beinghad

30 to the accompanying drawings, in which—

Figure 1 1s a side elevation of the forward

portion of a two-circuit switeh embodying

- ‘my mvention, certain parts being omitted;

35 1s a plan view of the complete switch; Figs. 4.

Fig. 2 1s an end elevation of the same; Fig. 3

and 5 are, respectively, a plan view and a side
elevation of a-detail; Fig. 6 is a sectional de-
tall on line 2—=z of Fig. 2; Fig. 7 is an ar-
rangement of circuits of the structure used to

40 control a single circuit; and Fig. 8 Is-a dia-

.\-l

rram- showing the combination of the two-

circuit controlling switch, used as a pilot
-switcir, with -an electrically actuated main
circult switels. -

45  KReferring more particulariv o the drav-

ings; A is a push-button piveted to an actu-
ating member, consisting of a rocking lever
B, whichr in turn is movably mounted upon
a-standard C. Thesstandard€ has a lateral

-50: projection I which carries a pin E and the

<3 roeking lever B carrles:a.pin F, which is.

2t

a3

‘I-.-;. t
. -

einbraced by the ends-(x~~G* of a spring
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G, the result being that the spring G tends

to return the rocking lever B to a horizontal

osition. whenever it is- moved therefrom.
‘he rocking lever B has an upward projec-
tion B’ carrying a ‘pin-H, which engages

with a projection I, preferably formed in-
tegral with a  magnetic armature J. This

magnetic armature is rigidly connected to a

- hub which “carries a pin J” to which, the

spring Ik 1s attached, normally tendink to

L

restore the armature J: to its initial position

whenever .1t is ‘moved  downwardly out of .
that position. The return movement of the
armature J 1s ilmited by the engagement of
the projection L, rigidly connected thereto,

with the pin I/ carried -by the standard C.

The hub which is connected to the armature
J carries an-arm M which, at its lower ex-

tremity 1s provided with a contact-making
surface M’, which contact-making surface,
when the hub is rotated, is brought into
engagement with the contact ‘terminal: M2,
to which is connected one end of the circuit
to be directly controlled’ by the. switch.

{ The Sta,ndard'C 1S *r;eferafbl‘jr made of mag-
-netic material and forms a core for a ¢oil 6

This core has an extension C’, which comes

up outside of the coil and into thie path of
the armature J. The winding. of the coil is
connected at one end to the frame' of the

switch and at the other end to thé other

terminal of the circuit. The end which is

connected to the frame of the switch is also

-electrically connected to the contact-making

device P, which is insulated from the other

55
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nietailic parts of the switch, and with which'

 the surface P/, which is‘carried by the rock-

ing lever B and is not insulated from the
other parts of thé switeh, makeés. contact.
The electrical connection hetween the con-
tact P and the terminals of the circuit is
shown in Fig. 7 at P?, and when the contact
P’ 1s In -engagement with the contact P,

establishes a shunt around the coil Q. . The

projection €' of the core C is provided with
a non-magnetic facing € to prevent the
adnering of the armsdture J to the projection
(', when the current has. ceased to flow
through the coil O. . o

The operation of s6 much of the switch as

has now been described, .is as. follows:"
\ When the push-buttoni. A is depressed, the

."'. ‘I-. " W
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rocking lever B turns and the pin H, engag-

‘Ing with the projection I, compels the arma-

ture J, together with the contact M’, to
move about its axis until engagement is
madeé between the contact surfaces M’/ and
M?, and the armature J is in' proximity to

ment between the contact surfaces M’ and
M? takes place, a current flows through. the
coil O, energizing the core C—C’ which,

right-hand end of the lever carrying the con- g5

tact P’ is.moved upward instead of down-
-ward and a contact is made between P and P’
~on the downward movement of the latter,

mstead of on the upward movement of the:
the | latter. . . c o '
the projection C'.. As soon as the engage- |

‘When this switch is "111"sed for controllin
two circuits, the terminals M*—m? are cofi-
nected 1n thé two independent circuits. A

i common return is connected to the free ter-

together with the coil O, constitute a mag-

of which the contact M’ forms a part. The

‘contact surfaces M'—M? will be thus forced

together and held in engagement as soon as

- the coil O is energized. Upon :the release

~.its initial position by the spring G. - As they
20 '

of the push-button, however, “it, -together
with-the rocking lever B, is retracted into

return to their mitial positions, the projec-
tion P’ carried by the lever B.makes engage-

- ment with the contact P and thus completes

25

the short-circuit around the coil O and its
core, thereby releasing. the armature J and
permitting the switch member, carrying the

- contact M’, to fly back with a quick sharp

30

.cireult.

movement under the influence of the spring
K, producing ‘& sudden breaking of the

The circuit connections for the pé,rts above

- described, together with the diagrammatic

40

circuit. | -

representation of the switch, are shown in
Fig. 7 and will be readily understood, the

are applied in the other figures of this sheet.
The parts above: constitute in and of

- themselves, a complete switch e,mbodying_

inal of the coilQ. ‘Whenever-either push-

-netic detent for the movable switch member | button'is depressed one of these circuits is
l_completedfa,t the switch, and that ¢ircuit is

70

70

held complete until the actuating means, -

consisting of the rocking lever B, returns to
normal position; at which time contact is

80

made between thé terminals P and contact

surface P’; and the coil O short-circuited.

{ ~In Fig. 8 the foregoing switch is shown.

combined as a pilot switch with-a magnetic-

a,ll'y_.' actuated SWltch Which y ,&litbmati e &lly‘

-breaks its actuating circuit, the same. refer-
ence letters .being applied .to parts corre-

sponding_to, those shown 'in the precedirig -

figures. In'this combination very important
results are attained, inasmuch as the sctuat-

ing -circuit is always automatically” broken -
at the pilot:switch and also at the main
| switch. o | -

- The magnetically operated .switch here
shown, is shown and.describéd in detail in
the- patent to Hewlett, No. 603,786, dated
May 10, 1898. -In this combination net only

-~ letters used in Fig. 7 referring to parts cor- | is the advantage présent of having the ac- .
responding to those to which similar letters |

tuating circuit automatically broken both
at the main switch and. at the pilot switch,

' but inasmuch as that circuit i1s broken at. the

my invention for use in controlling a single

In the plan view, I have shown in F1g3 a

main switch it insures the ﬁ%)ening of the
pilot switch, even though sufficient contact

to. short-cireuit -the coil O, or if . those con-

&5
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100

| 1s not made between the contacts P and P/,

105

second push-button connection a at the left- ! tacts P and P’ areremoved.  ‘This is brought

hand end of the rocking lever B. A rear-

~wardly extending pin % is in line with the.

45

60

-~ and 5, and heretofore described in connec- ;

55

60

-
-

engages.

‘magnetic covering ¢? to prevent the adhering . -
| .| solenoid cores 16—16. 18. _
arts on the rear of tha I old windings, the first of which has one ter-

minal connected to the main 1, while the

‘left-hand end of the rocking lever B is de--

pin H and engages a projection 4 connected

through a hub to a contact hearing arm m,

carrying a contact m’ whiéh"enga;ges_ with 2,
- contact m?, the movable part being identic-

ally the same as shown in detail in Figs. 4.

tion with the apparatus of Figs. 1 and.Z2.
The core C carries ‘a rearwardly projecting
pin corresponding to L/, with which the
downward projection corresponding to L |
' The core C is provided - with- a
second lateral projection ¢’, having a non-

of the armaturé 7 to the core.
- The action of the
switch 1s pre

front of'-t%e

cisely the same as that on the
~switch, except that when the

about by the fact that as-soon as the main
switch is thrown so that the work which was
intended to. be done by the closing of the

~to a magnetic armature 7, which is connected | pilot switch is accomplished, the circuit,

-through the coil O, is interrupted.by the
~main switch itself and the coil O'is thereby
deénergized so that the magnetic detent re-
leases the armature of the pilot switch.

Reflerring briefly in detail to Fig. 8, 1—2
are main conductors leading from the source

3. 4—75 are branch conductors connected to

110

115

switch terminals 6—7. 8—90 are conductors.

leading to the work-circuit connected -to
switch terminals 10-—11. 12—-13 are switch
arms carried by the plate 14, controlled by
toggle-joint 15, .which is actuated by .the
olen 17-—18.are.the solen-

120

125

‘second has a terminal connected to'the main.

2. Their other. terminals are connected to:

pressed by the action of its push-button, the | contacts 19_20 A’ conta ct device 21 is .
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move the arms ]‘?%13

electrically connected to the main 2.
energizes the coil 17 and draws the solenoid-
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carrted by the platu 14, which, as the plate ¥ which was used to actuate the main SV"ItCh

15 moved to and fro b'r the towle 30 as to

engagement with the contacts 15—20. - This
COlltact-maLuw device 21 1s connected to a
circuit 22 whlch 1n turn is connected to one
terminal of the coilO. In the pilot switch,
the terminal M® is connected to the con-
ductor 1, and the terminal m? is connected
to the COIldHCEOI 2, whereéby when the lefu—
hand push-button is depressed, a cireuit is

made through the coil 17, when the main |

switch 18 closed; and: when the right-hand
push-button 1s depresqed the circuit is made
through the coil 18.

The Opermlon 1S as foﬂow'ﬂ' When the
main switch is closed, as shown, its coil 17
which has one terminal connected directly to
the main 1, has its Ofll(‘*l encl connected tn the
terminal m’, through the followin path, viz:
terminals 19—‘?1 conductm ._,‘_,J coil O and
switch arm m. When the pusn -button a is
depressed, the terminal m/ is-broucht into
engazement with the terminal m?, and thus
This

core to the left, resulting in the withdrawal

- of the switch arms 12 and 13 from the con-

30
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40

45

- tact m’ to leax
1 ade

o0

60

tacts 7—10 and 11—6. The movement of
the plate 14 breaks,the engagement between
the contacts 19 and 21. and brings the con-
tact 21 into ﬂngaﬁrement with the contact 20,
thus connecting one terminal of the coil 18

with the coil O of the pilot switch, the other

terminal of the coil 18 being connecued with
the maim 2. When the looknr* lever B,

which was moved unon the downwa&d move-'

ment of the push—button a, returns to its nor-

‘mal position, the arm 7 is retained in de-

pressed position by the magnetic detent, of
Whlch the coil O and the core ¢’ form 1)&1135

pon the return of the rocking lever B to its

ormal position, tne contact P’ makes en-

~agement with the spring contact P, short-
¢'reuiting the coil O and thereby v eleasmff the
rna,&netlc detent and permitting the arm § to
return to its 1101111‘11 position; and the con-
e the contact m® The coil O,
1tion fo heine short-circuited, as just
deseribed, has 1ts circmt interrupted b}* the
separ ation of the terminals 19 m*l(l 21 at the
main switeh. so that if a short-cireuit around

the coil O 1s not {ounr\(;, for any reason, the

maenetic detent will be aleased by reason ot
the breakimg of its cire _mt at the terminals 19
and 21.

Vihen the switeh s Open and the push-
button A depressed, am niiar operation takes |
place, the difie rence heing that in this case

the switch arms 12 and 13 are brought into

euv"a"rﬂmmt with tneir respective. telmm‘lls
and the contact 21 is removed from the con-

tact 20 ‘m(l bmuf"‘}w imto: (11*‘““%111911‘[ with

the contacet 19.

malkes and bresks |

for opening and ¢

] plettd hy said

-uﬂld N lt(ll and te
a loeal shunt arcund said coil
' wdapted to be completed by the return move-
In both cases the cucmt | ment of said actuating member so as to blml f-

15 broken at-two pomt% and 1 both cases tho
COr’ 0 1s deénereizad by reason ot & shunt cir-
cult completed on the return movement of
the rocking lever B and also has one terminal
dlawnnected from the source by the move-
ment of the contact 21 of the main switch.
The double break in an energized cireuit and
the two means of deenew]zmﬁ* the coil O
creatly reduce the llablllty of anv such de-

rangement as would permit the flow, duiing

an abnormal period, of a current th ough
elther ol the actuating circuits, since in order
tnat such a circuit 'should be maintained.,
both the main switch and the pilot switeh
nave to be out of w ovhmfr (,omhuon :31‘[ the
same time. o

Various means can be emplovefl to cause
the smtch fOo ces se to be restrained by the
magnetic detent.
netic detent an electro- -magnetic detent and
to short circuit it when tne switeh arm 1S to
be released, but my invention, broadly con-

sidered 1s not limited to either of these pre-

ferred detoils.

What T claim is— .

1. The combination Qf'_a* circiult, a switeh
osing the same normally
tending to return to open position, an inde-
pendentlv movable actuating member there-

for, an electromagnetically 0011‘[1 olled detent

Lawrtﬂ' an energized coil located in said eir-
cut and ad*mpted when energized to restrain
said -switch. and hold it closed, and means
mechanically connected to. said actuating
member for short-circuiting said coil and
therebyv deénergizing it, and el *a8Ing 5:1._:1{1
switch.

L prefer to make this mag-

70

75

80
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2. The combuwtlon of a sw 1tch ﬂmmalh*

tEnde to return to open position, a cireuit
controllﬂd thiereby, an electlomﬁwn atically
controlicd detent va ne an energlzing coll
located in said cireuit and ad apted when en-
ercized to rvestrain said switeh and hold it
closed, an actuating member having a move-
ment 111(1@1)::11 dent of the movable membm of

1 salc‘ switen and tending to return to-its 11>

12} position, a shunt umund c:mrl coil con-
&Ctuatmw member on its re-
vement, so as to short-circult said
clease said movable switch member

furn me
eoll and 1

80 as to permit the switen toropen. |
3. The combimation of a switeh 1101411{1111'

tending to return to open position, an elee-
homawetieal controlled detent hw e an
eNergiZing coil 109&‘[@(1 1 the mcum C
trolled hv caid switch and adapted whe *1 en-
svetzed to restramn said sw uh mld hold it
clowrl. an actuating menﬂ er having a move-
tlndfhondf“] of the movable memor ol
ndime 1o return to iy -
tial o )‘:‘lfl{“]]

105

110

115




circuit sald coil’ and release said movable:
switch member so as to permit the switch to
‘open. R
" 4. The combination: of-a stationary con-
tact, a movable conhtact, a spring normally
- tending to separate said contacts, an electro-.

~magnetic detent having an energizing coil in

10

-~ shunt around'said coil which is closed by said

series ‘with said contacts and, when ener-
cized, holding said- contacts m engagement,

an- actuating member having a movement

independent of said movable contact, a
‘spring normally tending to return said ac-

tuating member to its initial position, and a

actuating member on its return moveinent.
5. In combination, two contacts located

respectively .in independent circuits, means

20

for engaging said coitacts and thereby com-
“pleting said eircuits, mechanism for actuat-
mg said means so as to complete said circuits.
at different times only, detaming means tem-
porarily restraining said circuit-completing

. _means, when in circuit-completing position,

. said detaining means being controlled by
said actuating mechanism so as.to release

25
- sald circuit-completing means when the ac-

30

45

~circuits,

50

open

tuating mechanism returns te normal posi-
tion. o | 0 o
- 6. The
cuit making-and-breaking devices for a plu-
rality of circuits, each tending to return to
normal open position, an electromagnetic-

‘ally controlled detent having an energizing
coll in series with the several circuits con-

trolled by said circuii making-and-breaking
devices and acting, when energized, to. main-
tain the circuit completed by any cne of said
circuit making-and-breakmg devices, an ac-

' tuating device having 2 movement independ-
40. , <ing devict
- and normally tending to return to its initial

ent of said making-and-breaking devices,

position, and a shunt around said cotlwhich
is completed by said actuating device upon

1ts return movewent. B

7. The combination of two stationary con-
tacts connected respectively to independent
two “independently movable con-
tacts adapted to engage respectively one of
said stationary contacts, means tending to
normally return said movable contacts to

having an energizing coil in series with both

of said movable contacts and the circuits
“controlled therebyv, and energized whenever
one of said movable contacts i1s brought 1nto

engagement with its corresponding station-
ary contact and when so energized to main-

tain such engagement, an actuating device
- for both of said movable contacts, having}
60

an independent movement relatively thereto

and normally tending to return to its intfial’

position, and a short-circuit around said eoil
which is completed cn the return moveinent
of said actuating cevice o 1ts initial position.

'co'mbinatiorn of -&"plura'lity df cir-

nosition, an electro-magnetic detent

‘being released by the opening of _
| gized actuating circuit at the man 'Si?\_iflt(}hh
' Said detent having an energizing coll In se-

917,760 .

8. The combination of a main - cireuit
switch, two actuating circuits therefor,
means for causing said main switch to auto-
matically -open either one of said circuits
whenever actuated thereby and to close the
other, a pilot switch having actuating means
and adapted, when actuated, to electrically
connect, at- different times only, contacts
located respectively in said two circuits, and
means for causing said pilot switch o auto-
matically disconnect, with a -quick move-

ment, the contacts in either circult after

electric circuit has been completed at thent

65"

70

75

and independently of the rate of movement

9. The combination of a main switch, two
actuating circuits therefor, meanstfor causing
said main switch. to automatically open
either one of said circuits when acluated
thereby and to close the other, a pilot switch

of said actuating imeans.

having actuating means and adapted, when
actuated, to electrically connect, at dilferent

times only, contacts located respectively in
said two circuits, detalning means tempo-

rarily maintaining said electrical ‘cirewit
90

when made at said contacts, and means for
causing said detaining means to release said
switch, said releasing means being controlled
by said actuating means. = '

- ~10. The combination of a main switeh, two
actuating circuits therefor, means for causing

said main switch to automatically open.

either one of.said circuits when actuated
thereby and to ciose the other, a pilot switeh
having actuating meaus and adapted, when
actuated, to electricaily connect, at different
imes only, contacts located respectively m
said two circuits, an eleetromagnetic detent
for temporarily maintaining said electrieal

citeuit when made. at said contacts, said de-’

tent having an energizing coil and a shunt

90

100

105

circuit about sald coil, said shunt ecircuit

being made and hroken by said actuating
means. o B
11. The combination of

cuit through the same, two actuating cir-
cuits therefor adapted to be connected to
said main circuit  conductors, means for

main cireult con-
ductors, a main switch controlling the eir-

110

ausing said main switch to automatically

open either one of said circuits when actu-

ated thereby and to close the other, a pilot:

switch having actuating means and adapted,
when actuated, to electrically connect, at
different times only, contacts located re-.
spectively in.said two circuits, an electro-

magnetic detent for temporarily maintain-
 ing said electrical ¢ircuit when made at said -

contacts and in series therewith, said detent
the ener-

| ries with said means for causing said main
switch to open said actuating circuits. | -~ "

120
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12. In a switch, the commnauon of a ¢ir- | ber and smmg for releas Sing s said switeh mem-

‘cuit, & switch member for- opening and clos- | ber Fmﬁ s2ic magnetic detent.
Ing t,he same, an actua,tmg member for said | . T AT TN TY TT A R
3 C“iii ihasabs VYL 1Es %_
mtch member, & spring tending to return | . - . o
< the same to normal position, a magnetic de- | Wltnesses;
~ tent restraining said switch member and - N. B. BrowNzLL,
means actuated throughsaid actuating mem- |  LaNeDon MoOORE.

60,
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A6 is hereby certified that in Letters Patent '\T{) G17 ?60, oranved April 12, ;909

# 11p n the apphca,tmn of G—eraﬂd W, Hart of nartﬂ;m Conneciicut, for an improve-

._--‘ment in “ SWltches " an error &ppem% in the printed specification reguiring corr eetmn
as follows- In line 96, page 3, the word ener*glzed 7 should read energuzing; and that
._ Lthe said Lettern Patent should be read with this correction therein that the same may

conform to the record of the case in the Patent Oﬁ&ce.

Slgned and sealed this 4th day of May, A. D., 1909.
[SEAL ]

-

€. . BILLINGS,

Acting Commassioner of Patents,

Corraction- ifn ",I;ette_r-sf Pateht,-_‘N-e';' 917,
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