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The invention will be fully ﬁpparent from
the following detailed description of the con-

struction and operation of the mechanism

when read in connection with the accompany-
% ing drawings and the points of novelty will
be defined with particuf:::ity in the appended
~claims. In the drawings— .
Fig. 1 i1s a horizontal section 1llustrating a
practical embodiment of the invention;
Fig. 2 is a transverse vertical section on
line 2—2 of Fig. 1; -
- Fig. 3 1s a similar vertical section on line
3—3of Fig. 1; '_
~ Fig. 4 1s a section at right angles to Figs.
15 2 and 3, the section being taken through the
casing on line 4—4 of Fig. 1 and illustrating
the operating mechanism mostly in eleva-
~tion; ' o | |
_ Fi
- <0 5—‘1—5 of Fig. 1 illustrating, chiefly, the control
‘relay; - -
F?g. 6 1s a detalled section on an enlarged
scale illustrating an improved form of mag-
netic brake;
Fig. 7 1s an enlarged detail corresponding
to parts shown in Fig. 2, the view being taken
~ on the same section line of Fig. 2;
Fig. 8 1s an enlarged detail section of parts
shown 1n Fig. 3, the view being taken on the
%0 same section line as Fig. 8; |
- Kig. 9 is a detail section illustrating the
construction of the control relay, the view
%eing taken approximately on line 9—9 of
39 ig. 10 is a detail section on line 10—10 of
Fig. 5; _ o o |
- Fig. 11 1s a detall in plan view of a drum
controller, the view being taken on line 11—11
of Fig. 7;

10

29

contact members which coact
troller of Fig. 11; R |
Fig.13 1s a section on line 13—13 of Fig. 11;
 Fig. 14 1s a side view in the direction of
% arrow 14 of Fig. 11; | - _
Fig. 15 is a section on line 15—15 of Fig. 11;
Fig. 16 is a side view in the direction of
arrow 16 of Fig. 11; o o
Figs. 17, 18 and 19 are circuit diagrams
°0 illustrating the operation of the machine;

with the, con-

~ordinated with my

2. 5 is a transverse vertical section on line

Fig. 12 is a detail view of one pair of the

Figs. 17:'-, 18* and 19* are diagrams illus-
trating different positions of the contacts

showinf the cycle of operation of the drum
controller |

Referring to the.drawings, the mechanism

lustrated is adapted to open and close a

main high voltage switch shown diagram-

matically at A, this switch being of known
construction and forming no part of the
present invention. The switch A is so co-
motor, driven switch
mechanism that when the vertical operating
shaft 10 of my improved mechanism makes
a half revolution, the main switch A will be
clecsed. When the shaft 10 makes another
half revolution, the main switch A will be

»

opened. -

My improved motor drive mechanism for

the switeh operating shaft 10 includes a
motor 12 and certain push button control
mechanism hereinafter more fully described

which is so arranged that when one push
button is actuated the drive motor 12 starts

to rotate and continues i1ts motion until the
shaft 10 has made a half revolution at which

‘time the braking action is exerted on the

power transmission mechanism so as to stop

60

6o

70

(f+

the mechanism promptly so as to avoid over-

running of the motor or throwing the mech-
anism out of time. Another push button is
provided which when actuated similarly con-

trols the operation of the motor so that it

will drive the vertical shaft 10 for another
half revolution. One half turn of the shaft
will open the main switch and another such
half turn will close it, or vice versa depend-
ing upon which control button is actuated.

The remote control for the motor 12 works
in conjunction with a relay 14 which is co-
ordinated with the remote control push
button system in a manner which will be
later described in connection with the circuit
diagrams and the operation of the mecha-
nism as a whole. " | -

My improved motor driven switch actuat-

‘ing mechanism is in the form of a self-con-

tained umt parts of which are mounted on a

base 16 enclosed by substantially dust-tight

and water-proof casing 18 which 1s secured
to upright angles 20 fastened to the corners

80
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of the rectangular base 16. One end plate 22
is removabiy secured to the upmghts 20 by
means of keys 24 which engage slots formed
in studs 26 secured to the uprights 20.
Shaft 28 of the motor 12 is connected by

means of a suitable flexible cnuphng 30 to a
worm shaft 32 mounted in adjustable ball
bearings 34, 36 carried by uprights 38 of a
bracket 40 which is bolted to the base 16.

The shaft 32 has a worm 42 secured thersto
by a tapered pin 44. The worm 42 meshes

with and drives a2 worm wheel 46 which is

loosely mounted on an intermediate shait 48,

The worm 46 1s formed 1n two parts includ-
ing the outer toothed portion and an inner
hub portion 50 having a flange 52 which is
secured to the web 47 of the worm by means
of bolts 54. The hub 50 is journalled on 2
ball bearing member 56 carried by an up-
right 58 of a bracket 60 secured to a bridge
piece 62 having downwardly extending legs
which are bent outwardly at their ends and
secured by bolts 64 to the base 16. The
bracket 60 also carries an upright 66 which
carries & ball bearing member 68 which sup-
ports the outer end of the intermediate
shaft 48. This shaft has keyed thereto a
worm 70 which meshes with worm wheel 72
which is bolted to a hub 74 which in turn is
secured to the vertical shaft 10 as shown in
detail in Fig. 7.

The intermediate shaft 48 (Fig. 8) carries
a pin 76 which is normally held in engage-

ment with the slot 78 formed in the end of

hub 50 by means of a spring 80 which sur-
rounds the reduced end 82 of shatt 48, one
end of the spring engaging the end wall 84
of a casing 86 secured at 88 onto the threaded
end of hub. 50. The left end of spring 80

presses on a washer 90 engaging a shoulder

92 of the shaft 48, thus tending to hold the

40

- crank 98,

50

65

pin 76 normally in engagement with the

-slotted end of the hub 50.

The left end of the intermediate shaft 48
carries the pin 94 adapted to be engaged by
the slotted and. socketed end 96 of ) hand

ing position but 1s normally disconnected
trom the mechanism and is operated only in
emergency cases in the event that any part
of the mechanism becomes disabled or in
cases of emergency when the current for the
motor 12 i1s interrupted due to failure of
generating apparatus or damage to the cur-
rent supply mains. In such emergencies, the
socketed portion 96 of the hand crank is en-

gaged with the pin 94 and the intermediate
sha,ft 48 1s pushed to the right in Figs.

- 8 and 3 against the action of the spring 80

60

so as to disengage pin 76 from the slot 78

" in the end of the worm hub 50. During such

65

a manual operation, the key 100 secured to
the intermediate shaft 48 will slide longi-

tudinally in the key seat 102, With the pin 76

d1sencraged from the slof 8 in the worm hub

This hand crank 1s shown 1n work-

1,807,181

90, 1t is clear that an opei'ator can turn the

shaft 48 and thus drive the vertical switch
operating shaft manually through worm gear
70 and worm wheel 72.

- This is desirable because of the difficulty
of turning the mechanism by hand if the

wWorm Wheel 46 and motor worm 42 were 1n-
cluded in the gear train. It is also desirable

‘to break the connection between shaft 48 and

the worm wheel 46 and worm 42 because of
the drag which would otherwise be occasioned
by the brake 104.

The brake indicated generally at 104 and
shown in detail in Fig. 6 includes a drum 106
secured to the motor shaft 28 and a pair of

‘brake shoes 108 and 110 lined with suitable

friction fabric 112. The brake shoes 108 and

110 as shown in Fig. 6 include perforated
extensions 114 and 116, respectively, which
loosely engage an uprlght threaded rod 118

which is threaded into and secured to the base
16. The upper end of the rod 118 is threaded
for engagement with nuts 120 and 122 which
provide adjustable fulcrums for the brake
shoe extensions 114 and 116, respectively.
These extensions are bent so as to form ful-
crum knuckles 124 and 126 for engagement,

washers 130 which in turn engage the exten-
sions 114 and 116, thus tending to hold the

knuckles 124 and 126 in fulecruming engage-

ment with the nuts 120 and 122.

The left portions of the brake shoes 108 and
110 are formed with extensions 132 and 134.

These extensions are perforated and a rod

136 secured to the base 16 projects through

perforations in said extensions, said rod car-
rying springs 138 and 140 seated on nuts 142
and 144 adjustably threaded on the rod 136.
The springs 138 and 140 tend normally to

hold break shoes 108 and 110 in braking en-.

gagement with the brake drum 106 .carried

by the motor shaft.

Near the outer extremity of the extensions

70

80

35*;

. 80

respectively, with the nuts 120 and 122. A

spring 128 surrounds the rod 118 and engages o

160

105

110

132 and 134, oppositely extending studs 146

and 148 are provided for the accommodation
of toggle bearlng blocks 150 and 152 which
are shgably mounted thereon. These blocks
carry trunnion projections 154 and 156 for
éngagement with toggle links 158 and 160.
The toggle links engage a pin 162 carried

115

by a brake push rod 164 which 1s connected

at 166 with an armature member 168 pivoted
‘at 170 to a bracket 172 carrying a brake mag-
prowded havmg. -

net 174. A spring 176 is
one end connected to the brake push rod 164
and its other end secured to an adjustable
anchor bolt 178 carried by a fixed bracket
180.
the springs 138 and 140 tend to rock the

‘shoes 108 and 110 about the fulecrum knuckles

124 and 126 and no braking action is exerted
by the spring 176, the function of this spring

~ being to break the toggle upon ¢ deenergization

The brake arrangement is such that

120

125

130
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15

- 1n prior brake constructions in which operat-

20
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of the brake .magnet 174. 'With the brake ar-

rangement shown and described, it is appar-
ent that when the magnet 174 1is energized,
the armature 168 will be swung to the right
in Fig. 6, thus tending to spread the toggle
links and release the %rake shoes. The ad-
justable fulcrum nuts and brake shoe knuckles
are of particular importance in mechanism of
the character described for it permits of

~making an accurate brake setting and also

provides for adjustment to compensate for

wear. The adjustable nuts 142 and 144 per-

mit ready adjustment of the braking action
and provide a construction which is read-
1ly accessible. The floating toggle and push
rod arrangement avolds disadvantages found

ing members working in fixed bearings which
are apt to bind and interfere with proper
braking action.

- Referring now to the mechanism associated

with the vertical shaft 10 driven by worm

70 on the intermediate shaft 48 and worm

80

30

40

45

- a0

wheel 72 carried by the vertical shaft 10,
worm wheel 72 has structurally secured there-
to and electrically insulated therefrom by a
body of mica or similar dielectric material

182, a controller drum 184. This drum 184

1s arranged to be adjusted angularly with re-
spect to the gear 72 for the purpose of mak-
ing an iitial setting of the parts. To per-
mit of such adjustment, the drum is formed

with arcuate slots 186 through which project

clamp bolts 188 secured to the web of the

- worm gear 72, said bolts being provided with

clamp nuts 190 by means of which the drum
184 1s fixedly secured to the worm gear 72.
The securing bolts 188 are insulated from the
controller drum 144 by fibre bushings 192.

The vertical shaft 10 as clearly shown in
detail in Fig. 7 1s supported at its lower ex-

tremity by a vertically adjustable ball thrust
bearing 194 secured to the lower arm 196 of a

bracket 198 which is also formed with an
upper arm 200 having an adjustably mounted
ball bearing member 202 for coaction with a

ball bearing collar 204 pinned or otherwise
secured to the shaft 10. A plate 206 located

outside of the casing is secured thereto by

means of bolts 207 engaging the arm 200 of

~ the bracket 198 and a gasket or packing strip

Y

208 15 provided so as to make a practically
dust and water-tight connection. The shaft
10 1s also provided with a gland nut 210 for
compressing packing 212 about the shaft so
as to malke a tight runming fit.

The controller drum 184 1s arranged to co-
act with four contact members which are sub-
stantial duplicates of one another but which

control the cirenits at different times as will

heremnafter be deseribed in connection with

‘the deseription of operation. The drum in-

dicated as a whole by numeral 184 may be
considered as one-piece, electrically speaking,
but provided with four zones @, ¥, ¢ and o

3

one above the other as diagrammatically in-
dicated in Figs. 172, 18 and 19* and shown

1n Figs. 13, 14 and 15, each zone co-operating

with one of the contact members to be de-
scribed. The four contact members are of
identical construction and are separately
1dentified as X (feeder), Y (retaining), 8/‘
(connected to “closing button”) and O (con-
nected to “opening button”).
1s always in electrical connection with the
portion 2" of lowest zone @ of the controller

~drum 184, The retaining contact Y coacts

with portions y” of the zone % of the con-
troller drum above that engaged by the con-

tact X. The contact C coacts with the inter-
mediate portion ¢ of the controller drum

The contact X

70

75

80

zone ¢ just above that engaged by the con-

tact Y. Likewise, contact O coacts with
the portion o of the controller drum zone o.

The drum portion X’ of zone z is a con-
tinuous circular portion, therefore, the con-

tact X is always in electrical connection with

the drum. The zone y of the controller drum
is interrupted and electrical connection 1s
only made when the upwardly projecting
portions 7’ engage the brush Y. Similarly,
the contacts O and C are included in circuit
only when the projecting portions o’ and ¢’

engage therewith. It isclear from the draw-
ings that the several portions %/, ¢" and o’

are all electrically connected with the por-
tion @’ of the controller drum.

8R

80

95

The contact X serves as a feeder. The con- R

tact Y serves to retain the circuit through
the mechanism for a sufficient length of time
to complete one cycle of operation. This con-
tact maintains a closed circuit during the
period of time that the main switch operating
shaft 10 is moving and said contact opens the
circuit at the end of each cycle of operation.

The contact O is in closed circuit engage-

ment with the controller portion o” only for
a sufficient length of time to start the mecha-
nism 1n operation to cause an opening move-
ment of the main switch operating shaft 10.
Likewise, the contact C is in closed circuit

position with the controller portion ¢’ only

for a sufficient interval of time to start closing
movement of the main switch operating
shaft 10. '

The contact X 1s electrically connected
with the winding of a relay 14. This relay 1s
supported by a yoke 214 secured to a panel
9216 which is carried by bars 218 hinged at
220 (Figs. 1 and 5) to one of the corner up-
rights 20 carried by the base of the machine.
This arrangement permits the relay and re-
lated parts mounted on the panel 216 to be
swune outward for inspection of the wiring
or renewal of fuses, etc., when necessary.

The relay 14 is in the form of a solenoid
having a movable iron plunger 222 carrying
a brass washer 224 and brass roa 226, the rod
freely sliding in a steel core 228 sccured to the
relay yoke. |

100
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Pivotally mounted above the yoke 214 in
brackets 230 is a shaft 232, the central por-
tion of which between the brackets is of
square cross-section. - This shaft carries a lat-
erally projecting finger 234 which coacts
with the plunger rod 226 so that when the
relay coil is energized, the shaft and contact
fingers 236 and 238 carried thereby are moved
to the position of Figs. 5 and 9 where they
electrically connect with terminal bolts 240
and 242 which are adapted to be connected
respectively with the motor 12 and the wind-
ing of the brake magnet 174. The contact

~ fingers 236 and 238 are insulated from one

18

90

another and from the shaft 232 by mica or

fibre sleeves 244 and these fingers are con-

nected by flexible lead 246 and 248 to terminal
posts 250 and 252 carried by the panel 2186.
The terminals 250 and 252 are connected
through suitable fuses 254 and 256 carried
by the panel 216 to circuit wires to be present-

ly described in connection with Figs. 17 to 19

mclusive. The base of the machine carries &

~terminal block 258 of stock form having

. 2B

many contacts 260 for facilitating the identi-

fication of the electrical connections leading

- to-the motor, relay, brake, etc. The actual

-~conductors connecting these parts have been

- omitted from the drawings in the interest of
a0

clearness and further because the operation
will be more readily apparent from the de-
scription .in connection with the circuit dia-

~ grams. .

| . ..35

The construction of the controller drum is
illustrated in detail in Figs. 7 and 11 to 16
inclusive. As illustrated in Figs. 11, 13, 14

and 15, it 1s apparent that the portion of the

lowest zone of the drum indicated at 2" ex-

“tends in an unbroken line completely around

40

the periphery. The zone y next above is,
“electrically speaking, divided into two seg-
ment portions ¥'—y” by means of fibre or

- other dielectric inserts 262 and 263 which are

45

50

seated in recesses 264
screws 266. | |
The contact portion ¢’ of zone ¢ is in the

and secured in place by

-form of an upstanding arcuate lug, the height
of which is insufficient to reach the upper-
- most contact brush O. This brush O coacts
‘with an arcuate portion o’ of zone o car-

- ried by lugs 268 which straddle the fibre in-
sert 263, | | | |

Rl

The brush contacts X, Y, C and O are sub-

‘stantial duplicates, therefore, a detailed de-

scription of the construction of one will suf-

~ fice for all. The contacts O and Y are car-

- ried by the same bracket 270 and the contacts

- €0

C3

C and X are carried by the same bracket 272.
These brackets are secured by suitable bolts

as shown to the upper arm 200 of the bracket

198. :These contacts; of course, are electrical-
ly insulated from one another and are posi-
tioned at elevations to coact, respectively,
with the portions o’, ¥/, ¢’ and 2" of the con-

troller drum. The brackets 270 and 272 as

1,807,181 -

shown in detail in Fig. 12 are each provided

with a downwardly extending member 274
surrounded by a layer of fibre or other in-

sulation 276 and bolts 278 and 280 pass
through suitable holes formed in plates 282
and 284 which jointly serve to guide the con-
tact members. The plate 282 is apertured at
286 to form a guide for the contact member.

Fach contact member is provided with a
shank 288 which passes through a guide hole
290 formed in the plate 284. A spring 292

“surrounds the shank and tends to press the

contact member toward the controller drum.

A stop pin 294 is provided in the shank 288

to limit the movement of the contact member.

Each shank 288 also carries a binding screw
296 by means of which the lead wire is elec-

70

r{.°

80

trically connected with the contact member.

- The operation of the machine will be clear-
ly understood from the diagrammatic Fig-

ures 17 to 19 inclusive. As before stated, the
machine illustrated is adapted to actuate the

89

main switch of known construction which is

indicated diagrammatically-at A. When the
vertical shaft 10 of the machine is given a
half revolution, a crank 297 connected to link
298 will move the mechanism of the main

switch A to the open circuit position and

simultaneously a green signal light will be
1lluminated. Upon actuation of a suitable

control button, the machine may be set in:

motion so as to move the shaft 10 for another

90
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half revolution whereupon through crank 297.

and link 298 the main switch will be moved
100

to closed circuit position and the green light
will be cut out of circuit and a red signal
licht will be cut in cireuit. - |
Referring to the circuit diagrams, Fig. 17
11]ustrates giagmmmatically the circuit con-

nections when the mechanism of the fdrego- '

ing description has stopped in the position
in which the main switch A actuated by the
shaft 10 is in closed position. During this
interval, a red signal light R is illuminated.
Fig. 18 shows the circuit connections dur-
ing the part of the cycle while the mechanism

is in motion to effect either the closing or

opening movement of the main switch A.
During this period neither signal light is
1lluminated. = - ' .

Fig, 1§ illustrates the circuit connections
when the mechanism has stopped after the
shaft 10. has moved main switch A to open
Eosition. At this time, a green signal light

will be illuminated. In short, Fig. 17 il-
lustrates the closed position; Fig, 18, the run-

‘ning position and Fig. 19, the open position

of the switch operating mechanism and the
main switch., . - o

Current -for operating machine is supplied
from the positive and negative D—C guss’es

110
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125

300 and . 302, respectively, which connect '

through a knife switch 304 with wires 306
and 309, respectively.  The wire 309 connects
with the contact brush Y. - Wire 306 is in

130
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effect an extension of the positive bus 300 and
the relay coil 14 1s connected in series there-
with. - This wire 306 connects to the contact

~ brush X.

10 the relay contact 242. As thus arranged, it

15

20

The motor 12 is connected by wire 308 with
the positive feed wire 306 and wire 310 leads
from the motor to the relay contact 240. The

brake magnet 174 is connected by wire 312 to

the positive feed wire 306 and by wire 314 to

is clear that for any part of the cycle of the
machine during which the contact Y (which
is connected by wire 309 to the negative bus
302) engages either one of the conducting
segments ¥'—y’, a circuit is established

‘across the positive and negative busses 300

and 302 through the motor 12, relay coil 14
and brake coil 174. Energization of the re-
lay coil 14 causes contact fingers 236 and 238
to close the motor and brake circuits through
contacts 240 and 242 across the negative and

~ positive conductors 309 and 306.

25
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The green signal light G and red signal
ligcht R are connected through respective re-

sistances ¢ and r by means.of wires 316 and

318 with a branch feed wire 320 leading to
the negative bus 302. Push button switches
322 and 324 are connected by wires 326 and

328 with the feed wire 320. These push but-

ton switches coact with contacts 329 and 330,
respectively. The contact 329 connects by
means of wire 332 with the contact O. Simi-
larly, contact 330 connects by means of wire
334 with the contact C. The green light G
connects by wire 336 with the wire 334 and

‘the red light R connects by wire 338 with the

wire 332.

Assuming that the push button 322 has
been operated so as to open the main switch, a

circuit will be established from the negative

feed wire 320 through contact 329 to wire 332,
thus short-circuiting the red light R and the
resistance . Current will then flow through
contact O, controller section o and contact X
through the relay coil 14, thus energizing it

~and closing the circuit through contacts 240

and 242, leads 246 and 248 and wire 249 to
negative conductor 302. |

losing of the circuit at contacts 240 and

242 will close the power circuit through the

motor 12 and will energize the brake magnet
174 so as to release the brake. During this

roperation while the machine 1s in motion, the

b5
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65 half revolution, the contact Y will engage the

power circuit will be closed as indicated in
Fig. 18. Reference to this figure will show
that circuit is sustained by the contact Y in
running position, the same being in engage-
ment with one or the other of the live por-
tions i of the controller. |

During the running of the mechanism,

neither the green light nor red light will
show because the circuit is interrupted at the
points C and O at such time. After the ver-
tical shaft 10 of the machine has made one-

~ prevent overtravelling.

5

fibre insert 262 and because its circuit will be
broken, the motor will stop and the main
switch A will be in closed position. The

brake magnet will be de-energized and the

springs will exert a braking action so as to
This condition is
illustrated in the circuit diagram of Fig. 17
wherein 1t will be seen that when the con-
troller comes to rest, the contact O will es-
tablish a circuit by wire 332, wires 338 and
318 through the red signal light R to the
negative feed wires 320 and 302. The posi-
tive teed will be through contact X, wire 306,
knife switch 304 to the positive bus 300.

From the foregoing description it is clear
that the mechanism includes transmission ele-
ments arranged to be driven by an electric
motor whose circuit is controlled by a relay
switch, and the supply of current to the relay
switch 1s nnder the control of a drum-like
member driven by the transmission elements
of the device. The remote contro! push but-
ton arrangement is combined with the mech-
anism 1n such a way that one button is ca-
pable of starting the mechanism in operation
to open the main switch A and another but-
ton 1s arranged to start the mechanism in
operation to close said main switch.

The circuit arrangement is such that when
the main switch is in open position a green
signal light is included in the circuit and
when the main switch is in closed position,
a red light is included in the circuit. When
elther control push button is actuated, a cor-
responding light and a resistance in series
therewith 1s momentarily short-circuited.

Such short-circuiting of the light and re-

sistance permits an increased current to flow
through the relay switch winding. This in-
creased current through the relay winding
causes 1t to close a circuit to set the motor
mechanism in motion and also to release the
brake which is operatively associated with
the motor. As soon as the motor forming
part of my switch mechanism is started, the
push button system is automatically cut out
of circuit and 1s rendered inoperative to ef-
fect motor operation. . After the motor mech-
anism has completed a given cycle of opera-
tion, a braking action is exerted on the trans-
mission mechanism and the push button
mechanism 1s automatically restored to an
operative condition so that is can control
elther an opening or closing movement of the
main switch.

~ Various modifications may be made by
those skilled 1n the art without departing

from the invention as defined in the fol-

lowing claims.

What I claim 1s:—

1. An apparatus of the class desecribed
comprising a main switch, a motor and pow-
er transmission mechanisin including worm
cgearing operatively connected therewith, a
self-contained controller unit driven through

|
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- said worm
‘nism where
10

sald worm gearing by said motor, and means
coacting with said controller for maintain-
Ing a circuit through the motor for a suffi-
cient time interval to effect the movement
of the main switch to its full open or its
full closed pesition, and means for adjusting

the controller ‘unit as a whole relatively to
%em'ing and transmission mecha-

y an accurate setting is secured
so that the motor circuit will be controlied
with precision te stop the main switch in

- exactly its full open or full closed position.

2. An apparatus of the class described

1,807,161

operation of said motor and said brake, said
relay including a coil and contact fingers
actuated thereby, and a pivotally

panel for said relay coil and fingers. -
In witness whereof, I have hereunto signed

my name. .
- HOWARD D. SALISBURY.

- comprising a main switch, & motor and power
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 to form

actuated mechanism for moving said switch
including two sete of gearing one of which

is directly connected to said motor and the
other of which is directly connected with said

main switch and a clutch for breaking the
connection between said two sets of gearing

adapted to render the motor inoperative to

move the switch and permit manual opera-
tion of one set of said gearing.

3. In an apparatus of the class described,

a rotary controller drum having interrupted

portions to divide the same into different
zones, siidably mounted spring pressed con-
tact members, and means for supportinfg
them in position for coaction with the dif-
ferent zones of the controller comprising
brackets carrying spaced plates perforated
guides for said contact members the

- plates and brackets being of metal and sep-

35

arated by strips of insulating material.

4. In an apparatus of the class described,
- a rotary controller drum having interrupted

- portions to divide the same into different

- 40

zZones, _
means for supporting them in position for

coaction with the different zones of the con-

troller comprising brackets having depend-

- ing portions extending substantially parallel

4b
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55

to the axis of rotation of said drum, and

plates clamped to and insulated from said
portions and having guide apértures formed
therein for slidably supporting ssid con-
tacts. ' " '

a drive motor,

ring pressed contact members, and

mounted

70
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5. An apparatus of the class described

comprising a self-contained switch operat-
ing mechanism including a ,

“transmission mechanism driven thereby, &

116 -

brake normally tending to prevent motion

of said . transmission mechanism, electro-
etic means for releasing said breke
a controller and & relay jointly con-
‘trolling the operation of said motor and said

an

| brake. I i - _
-~ 6. An apparatus of the .class described

6o

'3.5

comprising a self-contained switch operating

mechanism including & drive motor, trans-

mission mechanism driven thereby, a brake

- normally tending to prevent motion of said
- transmission mechanism, electro-magnetic

means for releasing said brake and a con-

troller and a relay j ointly controlling the. .
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