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To all whom it ALY CONCETTL. |

Be 1t known that we, Epwarp M. Hewiprr and
Turopore . BurroN, citizens of the United States,
residing at Schenectady, county of Scheneclady, Stato

i speclication.

cleetric currents, the main object of the 1mprovements
being to provide an utg antzatlon which will respond éf-
foctively to a control deviee located at a point dists
[rom the point of installation of the swit t-hing moember,
Uther features of the nvenlion are finproved toggle-
operaling mechanism for giving an increased leverage
Lo set the switeh, and an improvement in the cluteh be-

bween the wmolor or power deviee which governs the

swileh and the latter by which reliable operation may
he assured. |

The control system comprises essentially a three-wire
circult and a switch at the control point by which po-
tenfial may be thrown on the armature of the motor

from either the positive or negative main. the ficld be- |

g {nntmuwuhhr X e,

The switeli-setting appuratis« ﬂ’ﬂhiaia broadly stated,
in w compound togele comprising two toggles hwt-‘w{_;_rn
the bridging contact and the power-driven membor

gles are operated by o shalt hetweon which and the worn

action by which 1he two parts may be connected and
disconnected at any dosired points of angular traverse
of the shaft, acling instanily, when the determined trav-
erse has been made, to throw ofi the motor and permit
it torun free,

The invention also comprises in addition 1o the dis-

tant control o hand-operated device by which- the
switel ma}r A0 }'}{—"[}I}i*l‘&,t{}{! iil cases of ('IIIL“I‘ng V.

The variour features of novelty will be hercinalter
more [ully deseribed and definitely indicated in the
ciaims. |

In the accompanylng drawings, which 4llustrase the

invention, Figure 1 s a side elevation of an electrically-
t tor of the shaft 12 and the pivot 13 at the outer end of

aperated switch embodying our InMpTfovemnents show-

ing the switch elosed; Fig. 12 is 3 like view showing the
Figs. 3,32 4and |

switch open; Fig. 2isan ¢nd elevation:
b are details of the clutching device; ami Fig. 618 a dia-
gratn of the control circults,

The particular type of switch shown in thﬁ {h'awmga
iz designed for underground use, as in & man-hole, al-

‘though many features of the invention are applicable to

ail types of switches.
Refeiring fimst to Figs. 1 tﬂld 2, 1—-+} . l‘ﬁpl'ﬁﬁﬂ!l!; a sup-

Thes: tog-
the case of heavy switches, where great power is neces-

- On opening, the ecrank 11 moves

- Ty

D porting frame, and 2 a switehbnard upon which are
L mounted the contact studs 3— 32 for the switel) CON-
- Lacls,
- which may be tipped with carbon at i engaging end.
of Now 'f(,srk have imvented certain new and useful Im-
;unwuwnh m Klectrie Switches, of which the quuwmfr
| at 4—4* in Fig. 2, such a design being particula Iy
This mivention relates to swilches Tor handling large |

4 18 a bridging contact, and 5 a shunt conlact

The switeh is shown double- -pulee, Lhe several parts jusi
rectied Iwmg therefore employesl in dupbicale, as seen
t]l}llll‘

able for a double-pole switeh, 6—6" ripresent arc

- chyles through which onc end of the contacts ‘moves

when the cireuit is opened, and in which g suitalile are-
extinguishing arrangement may be provided as de-

| sired.  On the lower end of the support 2 on the frontof
- the board, are pivoted arms 778, in the upper ends of
- which iz journuled the carrier 8 for the Lrulging con-

tact.  Between the extremitios is journaled a link 9 the

other end of which is pivoted to a link 10 pivotally con-

neeted with a crank 11 keved to the shaft 12, The

Cpivot 13 is comnmeon to the links 9 and 10 and toa cramp-

g irame 14 the fixed end of which isjournaled ona

| rigid block or support 15 mounted on the board 2.

The organization thus far described comprises a com-
pound toggle consisting of two systems at right anglos
to each oiher, one formed by the crank 1T and the link

10 and the other by the link 9, arm 7 and cramping

framie 14; and the two act tug{-{hu: to compound the
puwer and give a particularly powerful leverage on the
bridging contact.  This is especinlly advantageous in

sary to sct the bridging contact into firm engagement
with 1ts blocks, and is also particularly advantageous
i1 connection with motor-set switches, since it perimits
of the use of & smiall operating motor.  The toggles are
shown in Fig. 1 in set position, the switch being closed.
anguiarly wilh the
shaft 12, thus lowering the outer end of the eramping
Arame 14 and L'ﬂl}a.psmg the toggle immediately adja-
cent to the bridging contact, the latter rocking out-

- wardly in'@ plane’ perpendu*ular to the switchboard

and producing a wide break.  In resetting the switch
the crank 11 18 raised {0 a vertical position and when in

: that position is izibLatltW refeased from the motor the

munent the center of its wrist-pin alines with the cen-

the cramping frame 14.

It is particularly desirable in the case of a mm{}rﬁﬂet
switch that this release shall be instantaneous, so that
the acquired momentumn of the motor armature shall

| not require sudden checking and shall not tend to

throw the parts bP}’GIid the required range of move-
ment.” This result is provided for by our improved
form of clutch. This clutch is mounted within a hol-
low worm wheel 16 meshing with a worm 17 driven by

00

60

6o

70

75

80

85

90

95

100



10

- ter of the shaft and the pivot pin 220,

15

20

29

30

35

40

45

50

53

’ >

the operating motor 180 The inner periphery of the
worni wheel 1s provided with two interionly projecting
lugs or teeth 19192 against which is adapted to hear

cither of the two ends of a pivoled pawl 20— 20+ jan-
naled In arms 21-- 21 forming a part of o frame includ-

ing arms 22--227 which'is keyved to the shuft 12, Piy-

oted on the shalt within this frame is anarm 23, one end

of which carries a lug 24 and the othoer end jx pivotally
connected with one end of a spring 25, 1he othereml of

which is pivoted between the fixed arms 22 und 22,
This spring is shifted off center with respect to the cen-
[n Mg, 3 it s
shown in one position of rest, in Fig, 3% in a transitiona)
posttion and in Fig. 4 in the opposite position.  The
arnn 24 carries astud 26 projecting through o slot in a
iink 27 journaled on one end of {he pawl 20- 204,
Thus if the arm 23 be shifted back and forth on the
shalt 12, the spring 26 will gradually approach a PO
tton where its strain is on the line of the contors 22V 12,
abter passing which the avm 23 will be snapped quickly
to its extreme position.  When in the position shown
in Fig. 3 this shifts the pawl outwardly and eauses the
endl fo which the link 27 is connected o intercopt one
of the lugs 19 - 19% on the worm wheel, and when =hiftod
to the other pesition the end 200 is shifted outwardly @
intercept these Tugs, as indicated in Wi, 4.0 This i

done at a delinite position of the paris by nueass of Liss

Or stops 28 28¢ 20 (see gl 2) fadtened SCCUTER Y Yo g

b

lixed part of the framework, one pair of these s tos ap-

tance from the conter ol (the <halt 12 as the hug 24, and
the other set, also approximately 180° apart, bheine ai g
shorter radial distance (o cooperate with a lue 20 on
the pawl-carrying frame which is secured (o the shatt.

Thus when the moetor is started the worm whee] runs |

[rec until one of the Tugs 19 or 190 according 1o ihe di-
rection in which the motor rotates, engages the pawl,

» Assuming that the wheel is driven clockwise in [Fig.
3, 1n the position of (he paw] therein shown, when the
tug 19 enguges the pawl, the motor will he cluteled 1o
the shali urggﬁf:ill hift. the latter through an approxi-
mate angldsi180° at (he end of which range of -
tion the ug 24 will abut mrainst one of the haes 20 (e
being Lwo of these dimnetrically oppeosiie, the rear one
not being visible in the drawings, which Larrer will

~detainat, drawing downwardly on the end af-the pawl

and pulling it out of engavement with 1the B 0,
thereby disconnceting (he mator. AL the sane 1ine
the tug 30 on the crank shaft is brought just over conter
and in elose relation 1o a slop 289 limiting the motion
of the nfwmiing parts of he switch.  Phe disconn e
tion of the pawl fron the wortn wheel is instantancous:
the motor then runs free and may expoend s HIGTHC -
tum without disturbing the switeh parts. Fven if (he
operator shoukd by carclessness permit the switeh at the
control station to remain set longer than HeCessry, i

could have no damaging influence on the aperation of

the swilch. When the g 24 engaged the lixed stops

the arm 23 was shifted far enongh (o (hrow the spring

25-ever the Yine of the econters, after which it sitap e

'~f}ﬂiﬁ|{]y Lhacek and set the end 200 of (L pawl in post

Linh (4 cngnyze one of the Tugs 19 or P apon woreverse
movement of the worm whecl so that when it hecaine
necessary o opcol the swieh, o reversal of the alor

‘I

proximately 180° apart, hieing al the same radial dis-.

;
r

]
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| would act in a similar manner to that alrcady de-

seribed in clutehing the motor o the switch ‘parts.

Three views of the cluteh are shown, Fige. 3, 3* and
4; Fig. 3 showing it in position Iantaining engage-
ment between the crank shaft and the worm wheel for
a clockwise motion, Fig. 4 for an anti-clockwise mo-

ton, while Fig. 3% shows a position where the lug 24

s just engaged the lixed stop, and the pin 26 has been
Lthrown to the hottom of the slot in link 27, and is just
in the aet of pulling away the pawl 20 from the atop
Fw moment later the stop 19 will have been cleared
when the spring 25 will flip the pawl to the position
ol Fig. 1 The shait diiven by the worm wheel is then
trec Trom clockwise rotation and the switch parts are
arvested by the fixed stop 28, the motor running free
until the operator at the distant control switeh Oprens
the switeh, after which the motor will continue Lo run
unith s inertia is expended in overcoming the friction
of tles parts. While it is thus running free the right-
hand end ol the cluteh pawl drags over the inner wall
oF the worm wheel and slips by the lugs 19 195, Thus
the parts are, when they come ‘to yest, in a position
wliere the right-hand end of pawl 20* hears against the
nner periphiery of the wortn wheel. Conscquently
whien the operator throws the control switch to release
i controlled switeh the worm-wheel catehoes on the
right-hand end of pawl 20% and drives the crank-ghaft
i an anti-clockwise direetion, thereby shiting the
togele away from the stop and permitting the switch
Lo open, | | | .

The control circuitsare indicated in Fig. 6. Aswill be
scen from the diagram, the motor 18 has its field wind-
Ing connectod permanently across two ol thie mains of
a three-wire lighting cirenit. The armalure has one
hrissh conneceted with the neutral wire, and the other
with the pivot of a two-way switceh 31, the two con-

tacts of which conneet respectively with the outside

wires, plus and minns, as dicated in the diagram.
R:,-—Hn*n wires 32 324 are connecled in cireurl hetweon

Ahepivot of the control switeh and (he vuiside maiuna

of the system, in serics with which are voltmetors

S 34 which indicate the potential of (he mains.

connveting respectively with the
negative and positive mains of (hoe three-wive system
e provided with contact studs for 1he hand-control
wibeh 31, and saitable indications provided to show
hat when the switeh is in one pusition {he distant-
cotitro switel s off ) and whoen in (the other it is on.
bt us asstitne that the operator at the eontrol point,
which may bein the contral station. desires 1o =0t i
man-hole switelh. The operating control lever 31 e
shifted to the position marked “On . therehy elosing
the cirewit to the mgtor from the positive snain through

Tl wires 330 230

e armature o the neutral main, @ will be evident
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ot (he diagrmon. The ficld of the motor being con-, -

tnuously in circuit, the motor starts up-in a direction
toset the switeh, The worm whesl 1618 driven, Sy 1
@ clockwise direction, causing an engagement ol one of

the Togs on the interior of its periphery with (he pawl
It makes no difference wt what

20, ax seen in g, 3,
point the motor bas stopped in the prior control AHEHE
et One of (he Tugs will be Lrought into vhgagciment
with the pawl and will be put into cluteh with the
=l 42 and il sHare i thoees o an st O approxi-
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mately 180°; during this traverse the projection 24 ia
brought against the fixed stop already deseribed; the |
projection is thereby instuntly arrested, and the worm
wheel moving on, the hink 27 1a drawn down, thercby

freeing the engaging nose of the pawl from the lug on |
the inner periphery of the gear wheel. Immediately |
on the spring 25 being shifted over center, it snaps the |
pawl uver g considerable rauge of movement and shilis |
its free end against the inner periphery of the worm
wheel. The motor can now continue running without

the edge of the pawl. Dunng this range of motion, the
crank 11 on the shaft 12 has been raised Lo a veriical |
position or just a little beyond a vertical position, to
overset the toggle 10---11, and after the clutch with the
mofor 18 released the parts are brought to rest by on-
gement of the lug 30 on the arm 21 of the clutch with
the fixed stop 28 for holding the switch set.  1n shift- ;
ing the crank 11 the link 10 is raised, thereby lifting !
the cramping frame 14 and simultanecusly shifting in
toward the switch terminals the brdging contact 4.
The outer end of the link 9 18 also raised, thereby hring-
ing into action the toggle 7—9—14, of which it forms a
part. Thus, we have the two toggles acting to com- |
pound or multiply the power of the motor, the leverage
dute to the toggle 10—11 being multiplied into that due
to the toggle 7—9—14.  After the clutch has opened, !
the motor runs until the switeh at the control station
1s opened, after which 1t may expend its momentum l
and will come to a position of rest, the particular point
at which it comes to Test beingof no significance. Thus |
there 1s o necessity for care on the part of the eperator |
as to the time during which he shall hold the control
switch closed, simply throwing it for a shert interval
and then opening it, the parts at the operated switch

taking care of the rest.

In opening the switch the ﬁperatur throws the con-
trol switeh 31 to the position marked **Off”, thereby
putting the motor inlo connection with the negative
main and reversing its direction of rotation. This wall
shift the worm gear in a direction anti-clockwise (see
IYig. 4), bringing one of the lugs 19—19* into engage-
ment with the oppostte end 20* of the cluiching pawl,
as indicated, the pawl having been left, as previously
described, in a position o insure this result. The
crank shaft 12 is then carried back over its previous
path a distance of approximately 180° during which.
the lug 24 encounters the stop, when the pawl is again
disconnected with a snap action by the spring 25 being |
shifted oif-conter.

It is somotimes desirable to control the switeh at the
point where it is installed. To admit of this we have
provided a hand-operating lever 34 provided with a
hole 35 on the handle crid by which a pole may he
hooked to the handle when inserted ints the man-hivle,
The opposite end of the lever is provuded with o gear
sector, a8 indicated in ¥+ 1, in nesh with & pinton 36
on the crank shaft 12, s ring 37 connects the hand-
operating lever with a Tixed part of the swileh. Thus
in operating by hand it is unnecessary 1o distorh 1he
motor, Lhe lever 34 being Lifted and directly soeting on
the crank shalt.  As a call for hand operation of the
switeh will be one that redquires opening of the switeh
o permit exaninalion of the parts, the parfs are posi-

e il }

]

1

o opiveiedd reversible paw
i

-

ttoned asshown in Fig. 1, g0 that the gearacceior is raised
with relation to the pinion,

What we claiin as new and desire to secure by Letters
Patent of the United States, is,—

1. An electrie switely comprising 4 movable contact, o

Hwingiﬁg pidg carrving the same, o ouiin toggle, ohe link
6 whieh iy plyvoted to satd arm and 1he other Lo a fixed
il of thoe swilteh frame, and an auxitiary toggle for
vramping the maln tozgle with ity two links paraliel and
side by sidoe. |

20 An eleciric switeh provided with a movable contact
metted on oo lever swinging 1o and from o fixed contuct,
a erambing frame, a link having one end pivaiod to the
lever and the other end pivoted to the cuter end of the
erpmping framne, sald Jink formming 4 logale with  said
Fraje, und an auvxlliary torgle for radsing and lowerioay
the crampinge friome, | '

G, The crombination of an electrie swilech, an operating
muoior, a gear whosd, amd 4 reversibie pawl for clatching
the sear whee! for o determinonie range of movement in

cither direction, | | . .

4. nn mutﬂr-u;mratml switeh, the combinntion with a
reverslile motar, of. a4 rear wheef, ¢ cluteli-piewl, snd a
esns for hPIIiH“‘ :iw pawl s for reverse vintdhing nflu ft

sfteioevminate range of n;wllltinr!

a0 The eomblnation of a4 reversibde motor, a shaft, &
chinleh-pawl adapied to conuect the two, means for re-
teasing the chatel-pawl after s determingte angubary nosyve-
ment of the shaft, and means for setfing the pawl when
reteased 1o etutch the shaft on a reversad of the motor,

é, The combination of a reversible motgr, a shatft,
pivetert eluteh-pawl havinge an enguging toe at either pad,
aml means for diseonnecting one toe of the pawl after a
determinnte ranze of shaft movement, therehy shifting

the other toe into position for engagetnent for n reversm

mouvement of the motor. | .

7. The combination of a reversible motor, a shaft, a
snap ¢iuteh, a pawl operated thereby to conuect the motor
and shaft, and means for snapping the clulel o release
the motor angd reverse the pawi nfter a determinate range
of shafll meveinent, | | '

K. The combination of a reversible moatore, n shaft, a
suap-cliiclh pivofed conveniriceally with one of them, 2
pivobed: ;!awi havinye fwo enguring foes, 1 =2op Lo pall fhe
pawl out of chleking position afler o determinate angle
i shaft mavement, and neans for reversing Gis position
churinge such operntion to the clitely for a reverse
risfor movement, . ; |

b The combination of o reversible mofor, a
ciutvh provided with a. reveesible pawl! for
rthem for either divection of driving, s piveoted clnich part,

st

shaft, @

- connections between [he pivoted cluteh pard singd the pawd
- for operating tt, and a stop 1o shift the phu[ul rt sndd

reverse the pawl,

1), The combdunntion of n reversible nlulul'_, wlicel 16,
nlvoted reversible pawl 20, plyoted ovperating lever 24, and
s Tixedl slop for shifting the lever after a daoternminate
Frirgc of ftoter movemend. |

Pl Fhe combinatien of o reversibie motor, wheel 14,
20, stotted fink 27, pivoted lever
20, spring, as 2o, for snuanpping it aut af netion, and a fixed

=isp For shiftlng the lever afier s determimsite range of o

IOOF 1Neyement.
2. The combiuntion with a8 melar-operated switeh, of

i ovluteh hébweoen (e motor and switch imechanism locking
thimn for o delinite direction of drive, distant vontrol de-
vices [or the motow, angd 2 hand-epeorating lever for operat-
ing Che switeh independentiy of the matonr

114, The combinafion with sn eleeirie swilely, of #an eioe-
L pie mintor for nzwr:ﬁhm the suine, sakd motor hinvinge a
pornsinently exeitidd Jiehd, a1 control cireait, amd g control
~witirh connreting the armabure belween Lhe oeualeal
atied il e anisbdie wire of 0 Lhiree-wire system, far the
pitrpose sel Torth said sarmsmture aving one bhrush |u1|um-
noep by ronnecisd o sadd nesdeadi

4. 13 op eloelpie switeh operated by an edeeirie motor,
thie enmbinatlon, with Iends for iy g enrreanl Lo e
af w eotttrod switeh for confrolling the direetion of

L]
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the rotation of the motar, and g plurality of indicating e-
Viees each connected o o different lead in paraliel with
Lhe control switeh aud ™ series with the maotor,

15 I o mctor apetiated  electrle Bwitch comprising a
mintor having a povimanently excited field and HIl aling e

supplicdl with carrent from  a three wire rystewm, one |

sy of  seuid Hi‘l'ItHH.II:I’l"_,, heing perimmanently connecied to
[he nenteal wire, tlm--t*umhlnutlﬂn with a contral switelh

for connecting the othér brash of the armuature to cither

oulside wire, of 1wo indicating devices ench connected to
bittr of the oulside wires and to auid other Towoah iy

865,588

parallel wlth said control swlteh, wllefreby when nald

contrel switch closes the circuit from elther outeide wire

through the motor the corvesponding indicating device is

shoitl circulted, |

~In witness whervof we have hereunto set our hands

this 18th day of November, 1902. |
EDWARD M, HERWI ETT,
THEREODORE E, BUTTON.

Wltnesges ; .
BeNraMir B, Hovy,
Hoeresy Oueonn,

15
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