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Patented Sept. 18, 1928. ' 1,685,663

UNITED STATES PATENT OFFICE.

JOHN H. DILXKS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO ELECTRIC POWER
EQUIPMENT CORPORATION, GF PHILADELPHAIA, PENNSYLVANIA, A CORPORA-
TION OF PENNSYLVANIA.

SWITCH-OPEPATING MECHANISM.
Application filed Jun= 12, 1824. Serial No. 719,677.

My invention relates to- switches for elec- exm/mg circuit when said notor has movel
trical cirenits. having p articular .relation to lmou«fh 2 predetermined range; a plurality
means for co.mo'lm\r the operation-thereof. of indicating ineans; and a switch actuated

One object of my 1nvention 1s to prov ide 1naccor JanLe with the movement of said limit 5

s simple and ex‘ment means, whereby appara- switch for successively enelvmmg said plu-
tus of the cless described may be ope.a*eu at rality of indicating means.
wiil from a remote point. - - - A still further ob]LLt of my invention is

Ancther object of-my- invention is to pro- to provide a switch construction, wherein the

vide clectrieal means for operating a high- movable contacts are caused to sxmp from one 60
10 voltage switch, said electrical means be.n"A POSAtxOD to another under action of energy

.mtmn.ltlcallj rendered meﬁ'ectxve when the which is stored- while the switch is at rest.

switch has moved: from one operative. posx- A still:further object of my Invention 1s to

tion to another, together with a system-of re- provide a switch construction, wherein the

mote control mcludm«v means for mdlczmnrr ‘movable-switch: contacts may- be positively 65
15 the position of the switch. - moved from one locked position to another,

- A further object of my Inv ertxon isto pro- the switch construction being further char-
vide 2 ‘system of control for-a driving motor, acterized by r‘ertam other c‘esn'ab.e features
which canses the inopération of said drxvm_, Thereinaftér set forth. : :
motor after’a predetermined rauge of move- - Other. ob]ects and- apphwtlox.s of my in- 70

20 meat thereof and which: substantl?lly simul- vention, as weil as detajls of construction and
taneousty’ "ons thé application’of braking 'opev'atxon, ~whereby ‘my : inventicn ‘may ' be
meidins-‘to avoid overf,rave‘ of the’ dnvm0' mo- practiced, will be apparent more fully here-
tor. X : maiter from-the following descrxphon and

Acstillt furfhu' ob]ect of my mve*mon isto claims, when taken in contiection with the 75

5 :provide an clectrical system’ includinig & mo-. accompanying drawings, wherein,

tor G éniergizing cu‘cmt therefor;a rel'tv for . Fig:1isasideelevational view of one form
contm Ling vud circuit, ahd a’limit switch op- of e*nbodlment of my inventions :

[

1N
Sl

“crable to open’ and‘ to- close said:cirewit after igr: 2is'a detail side elevational view, par-
T a m‘ed\ termined rango of motor movement to=j xally in section;! 01 certain: portions: of the go
20 éause the operation of said relay:? < &0 - switch-actuating' mechanism of Fig: 1;

A still further object-of my:invention isto  Fig.:3:is'a transverse sec th’l'\l vxew tal\u
- provids a systém of control which includes a ~on the: line 3—3 of Fig. 2; ' -
* plurality ‘of «control switches’ togéther with 2~ Figl 4'is a view similar to I‘ls;r. 3 taken on
switeh for rendering certain® of. said control the 1inb 4—4-6f Fig. 2300
25 switches operativey (Tependuw wpoii the posi- = Kig. 5 is'a sectlox*'u vww tal en on the
tion of the h!gh-tens.on switch tobeoperated line 5.5 of Figl2;" - ’
Astill furthey ob]ect of ‘my ‘invention is Fig. 6 is an enfl elevi monal view’ of the
_to’provide an clecf,rxc‘zl 'gystem’ comprising switch mechanism shown' in Fig. 3;
a driving moton ermszr circuit there- Fig. 7 is a side elevational view, pmtlv m 90
40" foi;a rnlav for po"mallv interrupting said section. -of the structure of Fig. 6;-
circnit the” actuating winding of said relay  Fig. 8 is'a transverse sectional view- taken
héinir incloded ‘in said: cn'curt a Secondary on t)e line 8—8 of Fig: 7
avtnating \\'1.1(1111"[ adapted to cause the relay ~ Figs. 9 and 10 are similar views taken re-
to maove into its circuit:clgsing positiony a Qpecuvclv on the Imes 9—9 ‘md 10—10 of 95
seconid energising circuit ln"ludm said sec- Fig. T;
ondary actuating \\'mdmg; a plm"lht" of -~ Fig 11 15« det‘nl lon«ntndm‘tl sectional
switches ineluded in said secoridary cireuit, view: of the stationavy “and mevabld switch
one of said plurality of switchés bem«r adapt- elements, the sectional plane ‘being -taken on
ed to render certain of the remaining switches the line 11—11 of Fig. 65 - 100
70 effective or incffective: -a limit switch for Fic. 12 is a similar view chmvmrr the man-
ppening and closing said _gnst--ment.maed en- ',;n.\,{ of moynting the z;r_;n__t.ufsnppm..mg rings
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-znd -2). has been ‘moved' to: disengage the - of the casing:51:may be-closed by a remov-::

~on a tower-12 (Fig. 1) comprising vertical- 51. A rod 55 extends.downwardly from the
Jy-extending members:14 and 15 which are sc--. lower-énd. of- the corejmember 48:and it ad-
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catter. [
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on the switch arms, the sectional plane being lower ends of the brake dizes 35 and 56 ave in-

takzen on the line 12—12 of Fig. 6; and terconnected by a toggle-joint 43 adapted to
Fig.- 13 s a.diagraimnatic, view of cirenits be actuated by a:link 44, which is secured to
and apparalus embodying my invention. a pivoted lever 45 movable in a'vertical plane,

For purposes of iilustration, I have shown whereby the brake bands 35 and 36 may be
a practical embodiment of my invention, as actuated out_of engagerent with the brake
applied to the operation of a high-voltage disk 34 against the forte’of "thie ‘spring 39
switch 1of"the type ‘disclosed in Patent No. when the motor 9 is to move freely. "~
1,415.708, granted May 9, 1922, to R. Renke.  The brake-releasing lever-45-may e ac-

In genex'af the switch therein disclosed com-  tuated by meaps of a master relay 46 (Fig. 5)

prises a pair of pivotally mounted insulators which comprises a cylindrically fornied ac-

2 and 3 (Fig. 1) carrying cooperating con-. tuating -winding. 47 and a core member 43
tact elements 4 and 5 movable in parallel movable axially thercof. A secondary ac-
planes into and.cut of engagement under. the - tuating winding 49 encircles the actuating
reciprocal movement of Iinkage 6;.which ter-- winding 47 and it is designed to- actuate the
minates in a common vertically movable shaft. movable core 48 when the actuating winding
7, as set forth in the patent in question. “The 47 isdcenergized; asset forth hereinafter. The
shaft 7 may be successively actuaied to open - actvating winding 47 and. 49 as well as thie
and to close the switch I by:means of a driv-: niovable core member 48 are enclosed by a cas-

ing motor 9. (Fig. 2) through intermittently ing 51 of magnetic material, the latter having

actuating-mechanism 11, or directly by hand - a perforation 52 in the base thereof for the
operation: when a -cluteh lever 75 (Ifigs. 1.:movable core member 48. The top portion

driving motor 9 from :the -associated mech-. able cover: 53. i The core. member 48 may be
amism, 11, all as will appear more full herein- ‘supported in.its:lower:position on a project-
Sccococ L socooo o0 - ingend portion of -a.member $4:which is de-

- ‘The switch mechanism .1:may be mounted - tachibly secured:.on: tlie:base ‘of ;the casing

curedi in $paced relation by trapsversely- ex-.: justably’carries-therfree; end of -the brake
tending -members 17:and 18. - The spaced releasing lever 45;:whereby: the latter may be
members 17: and: 18; provide: a. tigid support. movedip accordance:with.the.vertical move-

for a’ gear.casing 19 -having an integral baze-iment of the.core member:48.. & .-
f=) Y S Lol twl

TH

a0

jue

portion 20 and a removable cover portion 21 ;.- ;Thé cover:member 53 .of the casine.51 s
P P g

to provide a closed compartment. for the. in-.. provided'with an axjal-projection 56 extend-
termittently actuating gearing. 1t. The mo- ing into the base of the magnetizing winding
tor 9 is mounted on a.bracket 22, which is se-:; 47, said-projection: 56:-being provided with an

Jiny

cured to a, wall 23 of the gear casing:19; and.-axialperforation, 57.adapted to:slidably: re- -

_it-is provided :with:a:protecting cover 24..¢eivé.s stemt 58 earrying on:its upper.end a

A shaft 25.0f the motor.9: carries a. flanged . contact member!59, iThe contact member, 59

hub portion 26 (Fig.4). adapted ta-engage a and the stem:5§ gre;insulatjpglyEs'upporte(lin

.. correspondingly recessed brake disk 27 which.. their: lower. position by a’ basé: member 61
1s rigidly: sequred. on-one end.of a worin shaft which is mounted. pn spacing.members 62 and..-

B

N

:-28.; Worni shaft 28 is journaled ini» bearing,, 63 secyred .fo theitop.side of. the'cover mem-

29 formed in the side'wall 23.0f the gear cas-.. ber: 53, A pair.of stationary. contact mcn-

.~1ng. 19 and.also. in spaced.béarings 31 and 32.. bers 64 and.65.are; mounted. directly -above
extending from the base portion 20 of the gear': the: ccoperating movable-contact member 59
.casing,—'a;worm 33 being keyed on the por-..on; spring- members . 66. and :67, respectively, -

tion of the worm shaft:28. intermediate the ; which,.are' secured .to .the insulating . base
bearing 31 and;32.. ©. . . . . member: 61, whereby & vertical movement of
In order tolavoid overtravel of the motor 9, thecgn_ta.ct member 59.may.cause the station-

- when-the high-voltage switch 1 ha$s been ac-..-ary.contact menibers 64- and 65 to be electri-

tuated tocitlier’ of its positions, I provide :cally.connected. .- The vertical movement of.-
- a brake stiucture 34, of which the brake disk the contact member 59 may be effected by

27 is onc element and a pair of brake bands - the.movable core'member 48, which engages

.35 and 36 constitute the cooperating elements. -the lower-end of the stem 58 when either of

[

The brake bands 35-and 36 have their upper: the magnetizing. windings 47.or 49. is ener-
ends pivotally mounted on pins 37 and 38, gized. The .eﬁect;,-ths%’:eforer of energizing
respectively; ‘which. are carried by the side either of -the magnetizing windings 47 or
wall 23 of -the.gear casing 19.” The brake: 49 1s {o.cause a .vertical movement of the
bands 35 and. 36 'may: be normally. actuated ~€ore member 48, which results in the ciosing
into resilient engagement with the brake disk ©f the relay and the simu]taneous release of
‘27]))7 ‘means of an'adjustab]e spring 39 ex- thei-bmkc 34 pormltting the motor 9 to re-
tending between projections 41 and 42 of the volve freely. T

brake bands 35 and 36, vespectively. The  The worm 33 (F igs. 2 and 3) is actuated by

103

110
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the driving motor 9 and meshes with a worm-
wheel 65 which is revelubly mounted on a
shaft. 69 journaled in bearings 71 and .72

- formed 1n the base and the cover portions 20

and 21 of the gear casing -19; respectively.
The worm-wheel 68 is operatively associated
with a gear wheel 73, which is keyed to the
shaft 69, through hand-clutch mechanism 74,
so:that the high voltage switch 1 may be op-
erated by hand without -interference by the
metior 9. o » :

The hand-operated clutch mechanism 74
comprises a clutch handle 75 which is rigidly
secured to a short shaft 76 journaled in a side

17 of the gear casing 19.  The handle 75 may

be locked in a desired position, as shown at .
T8 (Ifig. 1). The inner end of the shaft 76
carrics a cam 79 which engages oné end of
a clutch. lever 81 pivoted at 82 to the base
20 of the gear casing 19.. The otheér end of
the pivoted clutch lever: 81 terminates in a
voke portion having fingers 83 and 84 adapted

“to engage a slot' 85: formed: in:an-annular
cluteh cise 86. i T T
. “The clatch disc 86 carries pins 87 and 88

which are adapted to removably engage com--.

" plementary pairsof borings89:-91and 92— -
"~ 93 formed in the worm-wheel 68 and.the oear-

wheel 73, respectively.: When-the: clutch-re--

30 Jeasing handle 75/is so moved as to.cause the

- cam 79 'to actiiate'the pivoted 'elutch lever81,

the pins 87 and 88 are actuated out:of the.
borings 92.and: 93 im:the: gedr-wheel.73; so

‘that-the operative coninection betwéen the lat-: - b
-application of .the braking apparatus 34 to
« the final: stopping of: the motor 9,,from caus-

ter and the worm-wheel 63:is broken. - The
resulting lateral movement-of the clutchi-disc
86 is vesisted bya spring 94;the‘opposite ends

-of ‘whiclr engage a plate:95 carried by a:pro-u:
iecting lrub portion: 96 of the worm-wheel 68
-and a‘tange 97 extending:inwardly from: the’
“inner surface of the:clutch disc:86:+ Relative.:

rotative movement between:the:plate 95 ‘and -
the hub 96 may be avoided by means of a pin
98, © - B T TS IO
In order-to insure that the: worim-wheel 63 :
will'make a complete: turn tbefore the pins 87..
and 88 are actuated-into engagement with: the-

““borings 92 and 93:0f the geariwheel 73, under

50

)

-

0y

-the action of the spring 94, I space the same-

at ifferent radial distances from'-the.shaft

-69. As-may readily:be:seen; if the'pins 87 -

and 88 were spaced equally from theshaft 69,

“ary operative connectionl between :the. gear-

wheel 73 and the motor-9:would ‘be effected.

~-when the worm-wheel 68 had turned throagh

one-half a revolution only:::: The gear-wheel.
73. which is actuated:by.the worm-wheel 68
through the operative connection effected by
the clutch pins 87 and 88, mneshes with.a gear-
wheel 99, the latter being keyed-on a erank--
shaft 101 journaled in bearings 102 and 103
formed in the base'and cover portions 20 and
21 of the gear casing 19, respectively. A
crank 1041is keyed on an outer end portion 103 .
of the crank-shaft 101, and. it is operatively

3

associated by means of a link 106 with the
lower end of the vertically movable operat-
ing shaft 7. A bracket 107 extending from
the top side of the gear casing 19 serves to

-provide a bearing 108 for the lower end of

the operating member 7.

Since it 1s desirable that the operating
member 7 be intermittently actuated by the
unotor 9, the gear-wheel 73 and 99. are so de-
signed that a complete rotation of the former
causes a half rotation only of the latter. -Qne
method of accomplishing this desired result is
shown in Fig. 2, wherein one-half of the pe-
rviphery of the gear-wheel 73 is formed to pre-
sent a-smooth surface 111 having the diam-
eter of the pitch cirele of this gear-wheel.
The co-acting gear-wheel 99 is provided with
opposttely. positioned: smooth. portions 112

-and 113 which are similarly formed on the pe-

riphery thereof and adapted to- engage suc-

‘cessively: the smooth portion.-111.of the gear-

wheel 68. : oo o

. 'The smooth portions 111, 112 and 113 are
so designed that the'teethr of the gear-wheel 73
engage the teeth’ of the gear-wheel 99 for
one-half arevolution only, the smooth surface
111 of the gear-wheel 73 engaging one or the
other of the smooth portions 112 and 113 of
the gearswheel 99 for. the remaining half

of the revolution, whereby: the -gear wheel !

73:may -turn Treely: for one-half of a revo-
lution.. ‘This’ is':of: particular importance

-+ inasmuch - as. it~ prevents: the over-travel

of ‘the motor:9; from: the instant of - the

ing the -operation: of "the- switch-actuating
shaft-T.. The crank 104 is so mounted on the

rerank-shaft:101.that: when the gear-wheel 73
~passes- through: its. effective. portion of a.re-
.‘volution, the crank 104 is.in alignment with
‘the switch operatihg rod 7-and the high-volt-
“age switch 1'is in
o positiom o,

either its open or closed

*. "The high-voltage switch 1 may be manuai-

1y -operated; subsequent to the-actuation of
‘the clutch-release handle 75:by-an operating

handle (not shown):which-is.adapted to en-
gage spaced. pins-114 mounted on the outer
end of an extension: 115 of the driving shaft
69. :The extension: 115 of the shaft 69 may
be enclosed ‘by a:casing:116:constittiting an
integral projecting portion of the removable
cover 21. ‘Access may be had to the cluich
pins 114 through the casing 116 by providing
an opening 117 in the outer end thereof, which
may be closed by a hinged cap 118 adapted to
be locked,; as at 119. :

- Since it is desirable that the driving motor
9 actuate the high-voltage switch 1 just long
enough to cause the same to move from one
operative position to another, it becomes nec-

-essary to render the miotor 9 antomatieally in-
operative upon the completion of such move-
‘ment.” To this end, I provide a novel form of
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limit switch 121 (Fig. 13) which operates
substantially instantaneously to open and to
close a motor energizing circuit 122
limit switch 121 as well as switches 123 and
124, which control remote control circuits to
be deseribed hereinafter, are embodied in a
single switch structure 125 which is s6 mount-

ed on the projecting portion 115 of the shaft

69 as to be enclosed by the casing 116.

As shown in Figs. 3 and 6 to 12 inclusive,
the switch constr ubtlon 125 comprises a sta-
tionary contact-carry ing structure 126, a
movable contact-carrying structure 127 and
mochamsm 1238 .lddpted to cause the snc-
cessive actuation of the movable struc-
ture 127. The st(monaly contact-carry-
ing structure 126 comprises a base por-
tion 129, which is adapted to be secured to
an outer face portion 130 (Iﬂ ig. 3) of the gear

cover 21, and a tubular portion 131 Whlch ex-

tends from the center of the base portion 129
axially of the shaft eéxtension 115 and loosely
engages the same.
suppmtmn' arms 132, 133, 134 and 135 extend

from the outer edge of the base portion:129
axially of the tubular- portion 131.and they:

are spaced eqman«rulal ly ‘1bont the same as a.
center.
“The contact- supportmo' arm 132 (IFie. 11)

may be provided with spaced perforations
137, 138 2and 139, which are adapted to receive |
insulating bushings 141, the latter plOY]dan"‘
mqulatmv motmtmors for the stem portions’

149 of statmnary contact elements 143, 144
anrl 145.
t'onlrv cont‘lct element terminates- at one

end in’ a 'head portion 146 having a beveled.” -
contact engaging face- 147 An msulatmm

block:148 is so formed as to provide an insu-

lating mounting for the head portion 146 of .1
st‘xtlonaxy contact . ‘elements,
wherebv the same may be insulatingly sup-: -
“The other end-of the..

the - Qeveral

stem portions 142 of the stationary contact

5 eclements extends through: and beyord the-
arm 132. each -end port;on being threadedto”
receive clampmnr nuts 149.- The several nuts-
149 are insulatingly’ spaced- from the support--

Ing arms 132 by means of a member 151. - A
second nut 152 may be mountedon the thread-

ed end of each stationary contact element,

whereby an electric conductor m‘ty be securcd
thereto.
Similarly, the arms 133, 134 and 185 are re-

spectively provided with Stationary .contact.

elements 153—154—155, 156—15T7—158,. and
]")‘)—1 61-—162, all as sho“n more: partlc.ular-
Iv In Fia. 13 to be described more “fully here-

inafter. " Since the qtatxon'uy -contact ele-
ments 14514 )»—1*)9——16) {ie..in a common

plane transverse to the axis of the actuating.

shaft 115, they are adapted to constitute the
stationary-contact elements of the . motor
limit-switch 121. ‘
ments 144—154—157°-161, and 143-—153—

The

A plumhtv of contact- -

The stem portion 142 of each sta--

Similarly, the contact ele-

1,685,0C9

156—152 also lie in cemmon planes, respec-
tively, which are transverse to the axis of the
actuatmv shaft 115, and are thereby adapted
to constltute the statxon'u*y elements of the
switches 123 and 124. ‘
The movable switch apparatus 127 com-
prises a tubular member 163 which loosely en-
gages a second tubular member 164, the latter
bemg loosely mounted on the tubular project-
ing portion 131 of the stationary switch struc-
ture 126, The tubular member 163 is pro-
vided with laterally extending flange por-
tions 165, 166, 167 and 168 (Fig. 8). The out-
er end of each flange is threaded to receive
once énd of a thre*lded rod 169 which extends
longitudinally of the actuating shaft 115.
Each rod is provided with an msul'\tlnv bush-
ing 171, wherchy a plurality of rings 172 173
and 174 may be Insulatingly supported thex e-

-on,asshown in Fig. 12. The several ringsare

secured in spaced relation by tubula,r insulat-
ing elements 175: and the whole is rigidly
Llamped in position by means of nuts 176
mounted on the outer threaded end poxtmn

‘of the several suppor ting rods 169. The ring
174 1s formed with a-pair of integral casings

178 and '179;: whereby contact elements 181

- and 182, respectlvely, may be resiliently and

remonmbly supported therein. - The elements

1181 and: 182 tonstitute. theé movable contact

elements of .the limit; switch: 121. . Similarly,
the rings 172 and 173 are provxded with pairs
of:; resxhently monnted’: ¢antact elements

183184 and’ 185--186 constituting the mov-

able contact elements.of the sw1tches 123 and
124; respectively: ...
“Tha. mechanism 128 whlch mtermxttently

‘operates nnithe moyable swifch stracture 127
140 cduse:db-to miove from-one: contact-éngig-

Ing: position; to:-apother under the- action of
stored energy, comprises ia ratchet-wheel 187
-which is rigidly mounted on the onter end of
‘the tubular member 164,.as by a locking screw
at 188 (Fig. 10). The end of the actuatmrr

‘shaft 115 ad]acent thereto rigidly carries an

arm 189 (¥ig.-6) .on:the guter end of which is
resiliently. mounted 2 pawli190 adapted to en-

~gage ‘the ratchet-wheel 187 and fo move the

same as-wel] as the tubular sleeve 164. . A cam

“191, which is mountéd on the outer end of-

the tubular projection 131 carried by the sta-
honarv switch strueturé, 126, serves to dis-
eng'zge the pawl 199 from the ratchet-wheel

~187 when the extension shaft 115 has moved
through a predetérmined angle. ‘The relative
-rotation obfaining between the ratchet-wheel

187 and the movable switch structure 127

‘may be utilized to store energy in a spring

192 (Fig. ¥) which. interconnects the twao.
whcreby ‘the movable switch structure 127
may be positively dctuated under the force of
the spring 192 Jndependentlv of the actuating
shaft 115.

In oxder to release the enewv, which 1s
stored 1n the spring 192 during the period of
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actuation thereof by the ratchet-wheel 187
and thereby permit a turning movement of
the movable switch apparatus 127, I provide a
special form of latch construction comprising
an eccentric 193 which is mounted on the inner
end of the tubular element 164 carrying the
ratchet-wheel 187. A cooperating eccentric-
strap 194 (Fig. 9) is provided with a slotted
portion forming shoulders 195 and 196, the
latter being of a shorter radial length than
the other.
ary switch structure 126 is provided with a
slurality of equiangularly positioned retain-
ing flanges 197, 198,-199 and 201 adapted to
engage suceessively the lecking shoulders 195
and 196 of the eccentric-strap 194 as the latter
is moved under the force of the spring 192.
‘The movable switch structure 127 i1s opera-
tively associated with the eccentric-strap 194
by meaiis of a Ing 202 which extends from the
cccentric-stiap 194 into a slot 203 formed be-
tween the flange portions 167 and 168 of the
movable sl,ructme 127,

In order to insure a rotative movement of
the eccentric-strap 194 sufficient to actuate the
movable contact elements out of engagement
with the stationary contact elements, when
the eccentric-strap shoulders 195 -and 196
have been “actuated- clear’ of the retaining
flange 197; in event of the inoperation of the
spring 192, the eccentric 193 and eccentric-
strap - 194 are- provided. with -cooperating
sheulder pertions 204 and 205 (Fig. 9), re-
spectively, so tliat:the eccentric-strap 194 is
positively actuated by the :actuating shaft
115 through the pawl and ratchet 0011°t1uc~
tion 187—191." Such actuation, ‘however, is
discontinued when the movable. contact ele-
ments 181 and 182 of the limit switch 121
have been actuated clear of the: cooperating
stationary-contact ‘elements, as wxll appear
more fully hereinafter.

Asthe actuatingshaft 115is turned thrr‘utrh
one complete rn\'olutlon, the pawl 190 engages
thé ratchet-wheel 187 causing the same to turn
and - wind up the: qprmﬂ 192. The movement
of-the ratchet-wheel 187, however, simultane-
otsly causes a corresv)ondlnr‘ movement of the
eccentric 193, resuillting in & hterm movement
of 'the ecceiitric-strap’ “shoulders 195 -and-196.
‘When the ratchiet-wheel 187 -has moved
through such angle as to. establish the desired
force in the spring 192, the shoulders 195 and
196 have been moved clear of the retaining
flange 197, permitting the eccentric:strap 194
to turn r. apldlv under theaction ofithestrained

‘spring’ 192, carrying ‘with it the movable

switeh structure 127 whichis operatively as-

" sociated - therewith by means of the. lno' 202.

Since the cccentric 193 is prevented from fol-

lowing the movement of the:eccentric-strap -

194 bv reason of the engagement of the pawl
190 with the ratchet- Wheel 187, the eccen-
tricity of the eccentric 193 inczeases from the
mmmmm value obtaining when the shoulder

The base portion 129 of the station-

195 1s just actuated clear of the retaining’

flange 197 to the maximum value ol)mmmrr

when the shoulder 195 engages the succaedmo

flange 198. Henece, as the eccentric shoulder
195 1s moved from the retaining Hange 197

to the next succéeding 1et.un'xwr ﬂan% 198,
1L 13 moved outwardly “and hnaliy engages the
Intter.

The com 191 is so designed that, when the
ceeentric shoulder 195 engages the locking
iflange 198, the p:ml 190 is actuated clear of
the mtchet -wheel 187, thereby 1919.1@1110 the
opposite end of the spring 192. The eﬁegt cf
releasing this end of the spring 192 is to cause
the cecentric 193 to move in the opposite
divection forcing the eccentric-strap 194 ra-
ially outwa ldly until the locking flange 198
is fully engaged by both of the eccentric-
strap shoulders 195 and 196, The reverse
movement of the eccentric 193 is limited by a
pair of cooperating shoulders' 206 and 207
iormed on the eccenitric- strap 194 and the ¢c-
centric 193, respectively, whereby tension: 1s
maintained on the spring 182 at all times.

When the shaft 115 is moved through an-
other complete turn; the foregoing cyc]e of
operation is reneated so that the movable
switch structure 127 may be successwely actu-
ated from one oper‘xtne position to ‘another
for each complete turn 6f the actuating shaft
115 Attentior is directed tothe factthat the
movement of the switch structare 127 from
one operatlve posmon to another is very
rapid; being: in-effect' a snapping ‘from -one
position to another. ‘As hereinabove pointed
out, should the spring 192 fiil:té' move the

movable: ‘contacts from axy oné cxrcult-closmg
position; the shouldér 204 of the ectentric 193
engages the shoilder:205 on ‘thé ‘éccentric-
strap 194 and, under the action of the actuat-
ing shaft 115, positively moves the tovable
switch structure 127 out of the cir cult closmor
posmon. '

Referring to the dlanrrammatlc embodxment
of my’ mventmn shown in Fig. 13, the driving
motor 9 is connected by conductors 208 and
209, which - constitiite the previously-noted
motor energizing-circuit 122 to the positive
and ne«mtlve bus conductors 211 and 212; re-

'spectxvely, of a distantly located: control bus

213. - The’ conductor ‘209 includes in series-
circuit rélation the master relay 46 shown in
Fig: 5 as-well:as the actuating winding 47
thereof so that the movable: ‘contact element
59 may "be held inits: citeuit-closing positicn
when winding 47 is energized. - The condue-
tor 209 also includes the limit switch 121 :the
stationary confact elements. 145155 "and
158162 thereof being connected,’ respectxve-
1y, by jumpers 214 a and 215 (Fig. 6)

The operation of the movable contact ele-
ments 181 and 182 of the limit switch 121, ds
the same are moved from one operative posi-
tion to another, is merely to open and to close
mst'mtaneously the motor energizing:circuit
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122. This instantanedus opening and clos-
ing of the motor-energizing circuit 122, how-
ever, is sufficient to cause the deenergization
of the actuating winding 47 of the master re-
lay 46 and, as previously pointed out, results
in the contact element 59 moving out of en-
gagement with the stationary contact element
64 and 65 to completely interrupt the motor-
energizing cireuit 122,

A system of remote control 216 for the
master relay 46 comprises a conductor 217
which extends from the conductor 208
through the actuating winding 49 to a juinper
218 of the switch 123, said jumper 218 con-
necting the stationary contact elements 144
and 154 in parallel relaticn. The remaining
stationary contact clemaents 157 and 161 of
this switch are connected by cornductors 219
and 221 through remote-centrol switches 292

cand 223, respectively, to a common conductor

294 electrically connected to the bus conduc-
tor 212. The remote-control switches 222 and
223 may be located at a distant operating sta-
tion.

In order to indicate whether or not the
high:-voltage switch 1 is open or closed, 1 pro-
vide a pair-of indicating lamps 225 and 226,
which  have corresponding terminals «con-
nected by conductors 227 and 228 to the bus
conductors 212 and 211, respectively, the re-
maining terminals thereof being connected by
eonductors 229 and 231, respectively, to a com-
mon conductor. 232 which terminates on a
jumper 233 of the switch 124, the jumper 233
gerving to connect in parallel relation the sta-
tibnary contact elements 156 and 159. The
remaining stationary contact elements 143
and 153 of this switch are connected by con-
duetors-234 and 235, respectively, to the con-
duetors 208 and 209. _ o
"'When the remote:control switch 223 is
closed; a circuitis completed- which extends
from the bus conductor 212 through the eon-
ductor 224, the remote-control switeh 223, the
conductor -221, the stationary and movable
contacts elements 157184, 183—144 of the
switch 123, the conductor 217, the energizing
winding 49 and'the conductor 122 to the bus
conductor-211. The effect of closing this'ciz-
enit is; therefore, to cause tlie core member 48
to actuate the movable switch element: 59 into
engagement with the stationary-contact ele-

‘ment 64 and 65 to complete the motor-ener-

gizing circuit 122. ,
The vertical movement of the core member

48 inciderit to the energizdation of the actuat-
ing winding 49 caudes'the release of'the brake
‘mechanism 34, as previously pointed out,

whereby the motor 9 may tévolve free of the
same. The motor:9 tlien operates to turn the

-gear-wheels 78 and 99. When the gear-wheel

73 Has moved through its effective portion of
a revolution, the operating shaft 7 has been
so. moved as to actuate ‘the high-voltage
switch 1 from one operative position to-an-
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other. The gear-wheel 78 fails to actuate the
gear-wheel 99 during the remaining half-
revolution hy reason of the engagement of the
sinooth surface 111 thereof with the smooth
portions 112 or 113 of the gear-wheel 99.
As the gear-wheel 73 moves through its ef-
fective portion of a revolution, the pawl 190
engages the ratchet-wheel 187 causing the
twisting of the spring 192. This storage of
energy in the spring 192 continues until the
Ligh-voltage switch mechanism 1 has been
moved from one operative position to another
at which instant the movable contact ele-
wents of the switches 121, 122 and 123 snup
from engagement with one set of stationary-
contact elements into engagement with aisue-
ceeding set of stationary-contact elements,
as 1llustrated by the solid and dotted lines,
respectively, in Fig. 13. The momentary in-
terruption in the motor-energizing circuit.1922
renders ineffective the actuating winding 47
with the result that the movable contact ele-
ment 59 moves out of engagement with the
stationary contact elements 64 and 65 to com-
pletely interrupt the motor circuit 122. The
stimultaneous dropping of the core 48 results
m the application of the motor brake 34, so
that the motor 9 is brought to rest without an
undesirable amount of overtravel.
The operation of the switch 123 from the
soiid Line position to the dotted line posi-
tion causes the remote control switch 222 to
beconte ‘operative and the remote. coritrol
swrtch 223 to become inoperative, inasmuch
as the conductor 221 is now connected to a
dead-end of tthe switch 123. -Similarly, the
operation of the switch 124 from. the solid
lime position to the-dotted line position ren-
ders ;effective the indicating lamp 9225 and
the indicating damp 226 aneffective. When
the high-voltage switch mechanism-1 is-to-be
moved to-its original.position, ‘the remote
control switch:222 is getuated.- o
While 1 have shown dnly one enmtbodiment
of my invention for purposges of describing
the same and illustrating -the: principles of
construction and operation thereof, it is ap-
parent. that wvarious changes and modifiea-
tions may be made therein 'without:depasting
from the spirit ‘and scope:of ‘my -invention,
and I desire, therefore,-that-only such limita-
tions shall -be imposed thereon as-are indi-
cated 'in the -appended ‘claims or 4s-are -de-

‘manded by the.prior art.

I claim: , . o
1. In combination, s driven-shaft, a driv-

ing -shaft, -mechanism for so -operatively .as-

sociating said driven'shaft and:said -driving
shiaft that thie former isiintérmittently actu-
ated, a clutch for rendering ineffective -said
mechanism, whereby said driven -shaft ‘may

‘be -operated independently *of said drivine

shaft, ahd ‘a limit ‘switch-actudted by said

“driving shaft.
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comprising a driving shaft, a limit switch op-
eratively associated therewith, a driven shaftt,
intermittent gearing operatively associating
said shafts, and a switch connected to be actu-
ated by said driven shaft.

3. Apparatus comprising a driving shaft
having a gear whee!, a driven shaft provided
with a gear wheel, said gear wheels being so
formed that one is intermittently actuated
by the other, and a high voltage switch con-
nected to be actuated by said driven shaft.

4. Apparatus of the character described
comprising driving means, a switch to be
actuated thereby, mechanism for operatively
associating said driving means and said
switch including intermittent mechanism,
whereby said driving means may have a max-
imum range of travel independent of said

7

switch, and a limit switch for controlling
said driving means.

5. The combination with a high voltage
switch to be actuated, of a driving motor,
and means for operatively associating said
motor and said switch comprising a worm-
gear drive and intermittent gear-wheel mech-
anism connected to be actuated by said drive.

6. The combination with a high voltage
switch to be actuated, of a driving motor, and
means for operatively associating said motor
and said switch comprising a worm-gear drive
and intermittent gear-wheel mechanism con-
nected to be actuated by said drive, said drive
and said mechanism being interconnected by
a clutch. '

JOHN H. DILKS.
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