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ITED STATES PATENT OFFICE."

-

ERE

To all w/wm 'Lt may concern: -

.Be..it- kriown that -X, Aueusr- SUNDH,

o gitizen : of -the" Umted States, ‘residing in |

" Yonkers, in the county of Westchester and

5 State-of New York, have invented a new

and suseful Implovement in  Alternating-

Current:Elevator Systems, of whlch the fol-
lowing is a-specification.

. My ‘invention relates to alternating cur-

10 Ient elevator systems, and one of its ob]ects

+ is-the.provision’ of -a simple and efficient

control: system for alternating -current mo-

"intors, swhich: system shall be. substantlally
noiseless in its operfltlon -

Although  my improved control system is
paltlculally adapted to alternating current
electric ‘motors connected in elevator sys-
<:tems, it may have a general application.

“More particularly: it s one of the objects
20 of my invention to provide means for auto-

matically .controlling the speed with which
the"motor ‘contr olhng switch is operated.
“t A farther .object of the invention is the
provision -of ‘means to automatically limit
-25 the speed of movement of a manual switch
in one-direction.

‘A further object,is to provide a_mechani-
cal.device releasable manually and movable
automatically at a predetermined rate of

30 speedto effect a predetermined acceleration
of an electric motor.
~ Otherobjects of the invention will appear
- heréinafter, the novel combinations of ele-

15

rieuls’ bom«r pointed out in the appended

35 claiins.
Referring to hic 2 accompanying - drawings
in-which are’ shown constructions embody-
ing’ my invention, Figure 1 is-a diagram-

matlc ‘view ‘or wiring dlavram of a motor‘
'40 with-its ‘circuits, and sw1tches as used in an

elévator’ ‘system;, Fig. 2.is a front elevation
paltly in section of & switch with automatic
- 4 ‘retarding means; Fig. 3 is a sectional side
C ele¥ ﬂtmn ‘of the s'lme Fig. 4 is a view simi-
45 lar'to Fig. 2 of a modlﬁc.x’(lon, Fig. 5 is a
sectional' view on an enlarged qc‘lle taken
on the line V—V of Fig. 4; Iig. 6 is a de-
“tail view. of the relief v: alve 101 the dash-
pot, and Fig. 7 1s a detail view of the
A0, switch handle
In Fig. 1 is:shown 4 motor and system of
circuity ‘adapted for use with a three-phase
“alternating current. It should .he under-

stood, howovel, that the switch hercipafter

56. fully "described may be used to control elec-
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tr1c motors operated by other kmds of al-’

ternating current, intermittent current, or'
even dlrect current The motor c1rcu1ts in

| Fig. 1 are shown by heavy lines, and the
A ‘main-

controlling circuits by light lines.
line_switch S connects ‘the. motor M to the
conductors. ,.y, 2, leading from the source
of supply.. The'middle- pole or blade-of the
switch S is connected directly to the stator
of the motor by the: conductor 1, and the
outside poles or blades are connected to the
stator through-the ‘potential switch P -and

tively, which are carried by the core of the

magnet 8. The reversing - switch - R, com-,
75
ranged to be engaged by the contacts 13 14
and 15, 16, respectlvely, -which are cqrned_

prises ‘fixed contacts 9, 10 and 11, 12, ar-

by the cores of the magnets 17: and 18. The
starting resistance in this instance. is shown
star-connected and in sections, and is desig-
nated by the reference character X. This

resistance is connected in the rotor circuit’

by thé conductors 96, 97 and 98. The sev-
eral sections a2, b?, ¢*, d?, are arranged to he
successively, short- cn(mted by the sw1tch a,
b, ¢, d, opemted by the magnets o/, b’y ¢/, &',
1(xpcctndv When the motor (ontxollmg
apparalus is used in an elevator system the
following automatic switehes may “be placed
in the circuit of the potential switch mag-
net. §:—upper and lower limit switches 17
which effect a stopping of the motor when
the car goes beyond its normal limits of
travel; a slack cable switch 18" associated
with the drum of the hoisting apparatus on
which the hoisting and counterweight ca-
bles are wound; and switches 'necessitating

.AU gsT SUNDH OF YONKERS NEW YORK, ASSIGNOR TO OTIS ELEVATOR commm‘r .
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‘the reversing. switch . R.:.The - potential .
switch P may- be of any type desu:ed, and in .
this- instance is shown -as. comprising, fixed -
contacts 2,-8 and ' 4-which are arranged to be~
‘engaged: by the contacts 5, 6 and’ 7 _Tespec- .

70 -

80

85.

90

95

the closing of the elevator well doors before -

the car can be started. In the circuits of
the reversing switch: magnets 17 and-18 may "
be placed the stop motion limit switches 19
and 20 which effect the stopping: of the car
at the normal limits of its travel. The op-
eration_of the aforesaid switches is well
known i the art and detailed deseription iy
therefore unnecessary.

The arrangement of circuits and mecha-
nism {hus far referred to is old in the art
and per se not of my invention.

The master sw1tch or controlling switch A

100
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'~ which in an elevator system is usually lo-
" cated in the cay, will now be described.

The casing (See Figs. 2 and'8) which in-

closes the switch ‘mechanism comprises a |
back 22 and a removablé front or cover 23.
“Within the casing-and: secured to or formed

integral with the back 22 are lugs 24 to

. which is attached, for instance by means of

10

screws 25, a bearing plate 26. Behind the
plate 26 is:a switch lever 27 having a pivot

" pin 28 rigidly secured thereto and extending

15

20

“forwardly through.the plate 26 in which it
is journaled. The portion of the lever 27

within~ the casing is in the form of a disk

~with portions of the upper half reraoved to

form a half ring and a center web 29. The
Iower portion of the disk is solid and thicker
than the upper portion so as to be weighted
and tend to swing the lever automatically to
central position when relessed. A similar
circular flange 30 is formed on the upper
part of the lever and fits loosely within the

. upper curved wall of the casing: A part 31

25

of the lever 27 extends upwardly through a
slot 'in the casing and.a handle 32 is con-
nected to'its upper end. The portion of the
pivot pin 28-which extends forwardly be-

“yond the plate 26 is of somewhat reduced

" diameter, and on this. reduced ‘portion is

30

fitted a flange sleeve or spool 33 clamped in
position by a nut 34. On this spool 83 is a

. coil spring 35 having its ends extending up-

35

40

50

wardly and bearing against opposite sides
of a pin 36:secured to and extending be-
tween the flanges of the spool 33. The ends
of .the spring 35 also bear against .cpposite
sides of the pin 87 secured to the stationary
plate 26.. A contact plate or bridging con-
ductor 38 is secured to a downward exten-
sion of the front flange of the spool 83 by

_means.of screws 89, for instance. This con-

tact plate-is, however, insulated from such
extension by means of the interposed insu-

-lation 40. . A plate or block of insulating

material 41 approximately semi-circular in

shape is secured. to-the stationary plate 26 ]
by the screws 42.- On the face of this plate
are connected a plurality, in this instance.|
four, flexible contacts 43, 44, 45 and 46 in |

such position as to- be wiped by -the arc-
shaped contact plate 38 when the latter is ro-

- tated or oscillated. The lower contacts 44,
" 45 are electrically connected.,to&gether by the

55

conductor 84, as illustrated

iagrammati-
cally in Fig. 1. o

" The dash.pot D is located in the casing

. below the plate 26 and is:secured in position

60

63

by means of flanges 48 formed integral with
the dash-pot cylinder, lugs 49 formed on the
casing, ‘and - connecting screws 47. - Con-

- . nected to-the piston 50 1s a lug 51 to which is.
.- pivoted a depending rod 52 and cam plate:
53 composed of vulcanite or other-insulating:-
_ matérial is attached to the rod 52 by any
suitable means, as screws 54. This plate 53

086,243

has recesses 55 and. 56 on opposite sides
which form cam surfaces. Preferably these

recesses are vpposite each other, although..

such arrangement may.be varied as desired.
Contact’ carrying plates 57 are secured to

70

lugs .58 extending from the back 2% of the :-

casing by means of screws 59, the ‘arrange-

ment_being such- that the plates 57 occupy -

positions on opposite sides of the cam plate.

53. Connected to the plates 57, but insulated
therefrom, are four contact levers 61, 62, 63

~and 64 similar in construction and each piv-~
oted by means of the pivot screw 65 to a lug .
.66 secured to a plate 57. Each lever has a

cam roller 68 bearing against the plate 53
and urged to such position by a coil spring
69. On opposite sides of the cam plate 53

75

80

are stationary contacts 70 and 71 secured to -

the plates 57 but insulated therefrom; and
located between the levers 61, 63 and 62, 64,
respectively, and in the path of movement
with the.contacts 65 carried by the lever.

The rod 52 extends. downwardly below the

cam plate 53 through a slot in a stationary
guide 66 secured to the casing, and to its
lower end is attached a block 67. ‘Connected
to the switch lever 27 by a pivot pin 68 is a
depending rod 69 which extends' down-

85

90

wardly to the block 67. The lower end of :

this rod is provided with a slot 71" to re-
ceive the pin 70’ in the block 67. The upper
end of the dash-pot is provided with a relief

95

valve V which may be such as illustrated in .

‘Fig. 6, and comprises an outlet 200, a ve-
_stricted inlet 201, a ball check 205, an adjust-

100

ing screw 202, and a locking nut 204. The -

opening through the tapered slot 203 in the
bolt 202 may be restricted to any desired de-
gree by adjusting the latter, which is then

locked in position by the nut 204. The ball.

205 remains seated during the downward

105

.movement of the dash-pot piston 50, the latter
being thus retarded to.an extent determined -

- by -the opening 203. The piston 50 may
‘move freely in an upward direction, how-
‘ever, as in-such an event the air above the-
_piston:may escape freely

ing 200 past the check valve.205.:7 -

110

through-tlie open- : -

In the upper edge of the flinge 73 which

extends upwardly from the cover:23 of the

-casing is formed a recess T4 to recéive the

115

handle 32 and lock it in its central position, -

I prefer to use the type.of handle shown in
Fig. 7 where the bolt 75 rigid with thé ex-
tension 31 of the lever 27

ts loosely inan’ :
opening 76 of the handle 32. . This, open=" . .

120

ing extends longitudinally through the han- -
dle and is enlarged for a portion of its length -

to receive the coil spring 77 which Years at -
‘its inner. end . against . a circular’ shoulder
formed by the differences-in the diameter
-of the opening. 76. " The other end:of this
spring TTsbears against the head 78’ of the

bolt 75.: The recess;78 is further. ehlarged

at-its outer end to accommodate the bolt head

130

125
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78’ and permit the handle to’ be.pulled out--
wardly,.on .the bolt beyond.the flange 73.
Tt will therefore be seen that when the han-
dle 3235 in the: position shown in’Fig. 7
in the recess 74 the lever 27 cannot be'moved -
from _its central -position, being: obstructed
by the flange 78. - But when the handle 32
- is grasped and pulled outwardly against the
- action of the spring 77 the inner end of such’
handle ‘is -pulled out -of the recess 74 .and:
away. from. the plane of the .flange 78, so.
. that. thereafter the lever 27 may:be moved
freely in either direction. When, the switch
has been operated In ‘¢ither direction the
handle. does: not need to be -brought ‘back:
to its.central-locked position to cut off the
current, and stop the motor, but may be
brought up against either of the. shoulders
78, from which position it miay be moved:
back to.again start the motor in the same
direction as before: . When, however, it is
desired to reverse the motor the handle must -

- . be pulled out and moved to central position

and then beyond ‘to the reversed position.
5 The handle 82 is moved to the Jeft as vieived
in Fig. 2, and. the movable contact plate 38
will be brought into. position’ to bridge the
contacts 45:and 46.. The rod 69 will atthe
same time be moved downwardly, its lower
slotted end sliding along the pin“70 freely:
- Normally when' the ‘switch lever 27 is in-
central position the lower end of the rod 69
. supports or holds the plate .53, rod 52 and-
piston 50 in their upper positions as illus-
trated in Fig. 2.7 Therefore when' the lever
27 is rotated to the left and the rod'69 low--
ered, the piston and cam plate: will be re-:
leased. The cam. plate and connected parts’
will ‘therefore move downwardly: by their.
‘own weight, this movement being retarded
‘to any desired extent by the dash-pot: =As’
the cam plate moves down, the cam roller
68 on the lever 61 is the first to ride into
- the recess 55. This permits the lever 61 to.
be moved by its spring to bring the con-.
tact 65 into engagement with the contact 70..
The lever 62 next cobperates with’ the' re--
cess 56 to cause the contact 65 of said'lever:
to_engage the.contact 71. The lever 61 is’
then lifted to disconnect .the -contacts 65
and 70 and the lever 63 is permitted to swing:
to bring its contact into engagement with'
the contact 70. Then the lever 62 is braught:
- back to normal position-and the contacts 65,
71 disconnected.” The next step is the move--
ment of .the lever 64 to bring into engage-
ment . its: contact and the contact 71.. By
this time the cam plate 53 has reached: its
lowermost . position.. The successive order
0 -of operation of the switches 'may be varied
as desired, but in this instance the switch
levers are shown.in. staggered relation.and
the cam recesses substantially opposite -each.

other. -When. the, controller iandle-is‘moved -

190, switeles 187, 17"

3

‘of the slot 71 immediately engagestlie pin
70’ to positively lift the cam plate, piston

and connecting parts, and- during ‘this-op-. . .
eration the switches are closed and:gpened .~
:in"the reverserorder. . This Teturn ‘operation 70
may be:as rapid as desired, as the Tod 69: -
now -engages. the pin' 79 and lifts the cam .
plate by a positive movement and the relief ~ .
valve-of the dash-pot permits frée escape of +
the air from the space above the piston-50; 75
The. centrolling lever 27 will ‘return: auto- -
matically if moved to one of its limiting. po- .
sitions and then released, as the lowerend of
‘this lever.is  weighted. - Furthermore, ‘the . =~ .
nut 84 clamps. the spool 83 rigidly with!the -80°
pivot pin 28 so that when:the lever-27 is- - :
moved to one side, or the other the pin::36
will engage one of the-ends of the-coil spring.* #
35 and place it under additional tension:: /=
Tt will therefore:be seen. that -the:switch 85
mechanism. includes -the. centering. weight ~ -
and the centering spring for the-actuating
Jever 97, . B
+.:In.Figs. 4 and 5 I'have shown a:modifiz: '
“cation’of the. retarding mechanism:for. the 90°
_controller; in yhich the dash-pot is replaced: "
by a fan 210 and counecting gearing. - To a™"",
transfer .supporting bar:211 secured within *"
‘the casing..is"journaled=a. spindle 212 %o - .
“which. is:keyed . a.pinion 213, The latter 95
meshes with the rack 214-on the upper end.
-of the rod B2 which carries the cam plate ™
53. The spindle 212.carries a gear-wheel 215"
mounted -locsely tliereon and geared: to a =
pinion: 216 to’ which. the: fan' blades ate se-.100 -
cured.”  Feathered loosely on the.spindle 212

is a small driving .disk 217 having.ratchet' -
teeth. 218 ‘on its inner face which .mesh
with similar teeth on the gear wheel 215,

A coil spring 219 holds the ratchet. teeth 105
yieldingly, in engagement with each othet,
permitting a backward rofation of the spin-

dle 212 independently of the gear wheel 215

but permitting a positive driving cehnder ©
tion ‘when the.spindle is rotated in a’fors 110,
ward dirvection. . The fan will therefore act. :
to retard the: dowriward: movement: of the - -
‘cam plate 58, but. will'not hinder-a- quick = " ‘
-upward movement: . - oo LT e

- The operation: of the
now be described.”. - . - C
- The main line switch 'S being closed, the & -
switch P is ‘closed manually and thereafter L
held closed by the magnet 8 so long as the:

eontrol’ syster “will- 115"

‘potential on the Tine remains above a préde- 120
termined -1imit and the cirenit through the 7
magnet 8 'is not broken. This civéuit' may =
‘be- traced as. follows-—froin~the main con- "
ductor z. through wire 88, contacts 3, G, con- ‘
ductor 89, contacts 4, 7. magnet'8, conductor- 125
o junction 86, and
tors 87 and 1 fo the |

thence” through  cond  the .
main- g Tt will*thuy bé seen that in the .
system illustrated a single phase critrent will **

bucl toward central position the lower end

flow through the magnet 8to hold the switch 130
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P closed. When the switch levér 97 is moved
to the right, for example as viewed in Fig. 1,
the movable contact 38 bridges the contacts
45,46 and establishes a circuit through the
B reversing switch magnet 18. This circuit-
“may be traced as follows,—from the nain &
through wire 80, conticts 2,5, wire 81, mag-

- net 18, wire 82, stop motion limit switch 20,
_wire 83, contacts 46, 38, 45, wire 84, contact
10 44, wire 85, to junction 86, and thence by
‘wires 87 and 1 to main y. The magnet 18
being. thus energized will move the contacts
15, 16 “upwardly and -establish a cireuit
through the stator of the motor as follows,—

15 from the main through wire 80, contacts

2, 5, wire 91, contacts 11, 15, wire 92 to the

.. lower terminal of the motor, through the
- stator winding to the middle terminal, and
through wire 1 to the main ¥ A cireut is
20 also established from the main s through
wire 88, contacts 8, 6, wire 93, contacts 12,

. 16, wires 94; 95 to the upper terminal of the

otor, through the stator of the motor to
the 'middle terminal, and through wire 1 to

25 the main y. It should be observed that fivo

. of the main conduetors are. connected di-
- rectly to the fixed contacts 2 and 3 of the
potential switch P and the other main con.
-ductors connected directly to the motor.
30 Therefore when the potential switch P is
- opened all current from the motor and the
controlling apparatus is.cut off. It will be

- observed that the three terminals of the

- rotor of the motor are.connected by the wires
35 96,97,98 to the outer terminals, respectively,
~of the star-connected resistance X. As the
“eontroller lever 27 is inoved fartier to-the
right the contact plate 53 moves down.
wardly and permits the successive operation

" 40 of the switch levers 61, 62, 63 and 64 The

lever 61 operates firsi to close a cireuit
through the magnet winding ¢’ as follows,—
from the main @ through wire 80, contacts
" 2,5, wire 91, contddts 11, 15, wire 92 to jutic-

- 45 tion 99, wire 100, magnct «', wire 101, lever

61, contact 70, wires 102,95, M, contdets 16,
12, wire 93, contacts 6, 3, wire 88 to main 2.
The'magnet a” being thus euergized the con-
tacts 104, 105 will be moved into engage-

50 ment with the contacts 106, 167. This op-

cration short-circuits the middle: section ¢
of the resistance X hy connecting the three
terminals %, @, a° as ‘follows,—a® is con-
nected throngh the wire 108, contacts 104,

/55, 106 and wire 109 to a', and «° is connected

- to wire 110, contacts 105, 107 and wire: 109.
The resistance o being thus reduced allows
an iucrease of current through the rotor
~winding, and consequently inctedsed “speed

- 60 of the motor. The lever 62 next opérates to

. close a circuit through the magnet 4”. - This .
circuit, is-the same as. tliat through the coil
. .a%&om the main 2 up to:the wire 100 where
v it fotms a parallel circiit to the magnet ’,

;qg*%\"'l;‘é' 111, contact lever 67; contact 71 tothe

Lwire 102, and from thence in common with

the cireuit -through the magnet &’ to ‘the
main -z, The magnet 3’ being energized
closes the switch & and this short-cireuits -
the sections 3* of the star-connected resist- 70
ance by connecting the terminals b3, b4, b5
through the wires 112, 113, 114, respectively, -
to the contacts of the switch 5. The start-.
ing resistance is thus further reduced. “The -
~contact lever 63 next operates and closes a 75
cireuit through the magnet ¢, This circuit
s also in parallel with that of magnet o’ . -
from wire 100 to wire 102, as follows,—from - .~
wire 100 through magnet ¢, wire 115, con- :
tact lever 63, contact 70 to wire 102.- The 80
niagnet ¢ now closes the switeh ¢ and short-
cireuits . the sections ¢? of the resistance by
connecting -the terminals ¢, ¢*, ¢* through
the wires 116,-117, 118, respectively, to the
switch. e. This reduces the resistance still' 85
Turther, permitting further acceleration of.
the: motor. Lastly the contact lever 64- op-
erates and closes a circuit through the mag-

net ¢’. This circuit is also in parallel with

the circuits of magnets &, o', ¢’ from wire 90
100 through magnet @', wire 190, contact le-

ver G4, contact 71 to wire 102. The magnet

@’ closes the switch d and thus connects the -
terminals @, 4%, @° with the switch dthrough
the wires 121, 1292, 123, respectively: This 85
short-cirenits the Temaining portion of the
resistance X, permitting thé motor to run af
foll speed. : S

. As before explained, when the succeed-

Ing switch lever is operated to closed posi--100
tion the preceding one is operated to open -
position such that when the cam plate 53
reaches the Iimit of its movement only the
switch lever 64 is held in ‘cigeuit closing
‘position.  This operation effects the-suces: 105
sive deénergization of the magnets'e’, 8%, ¢/, -
and therefore only one magnet, viz. d’, con-.
sumes. carrent while the motor is in opera- °
tion and the switch. @ maintains all of the
starting resistance X short-circuited. When 110
‘the controller lever is moved back to cen-
tral position the switch levers 61, 62, 63, 64,

are operated in the-reverse order, the magnet |

¢” being first energized, then the magnet d” *
detnergized, the magnet 3’ energized, the 115 -
magnet ¢’ deénergized, the magnet ¢” ener-

| gized, the magnet * deénergized, and finally

the magnet o’ deénergized.” By-this-opera-

tion the resistance X Is gradually intraduced

back into the rotor circuit, after -which the~120
contacts 88 and 46 are separated. to break’
the circuit through the’ reversing: switeh
magnet 18 and thereby cut off the supply.
current to the motor which.will. then be™
stopped by the application of brake appa- 125~
ratus in.any well known: manner. “When the
controller lever is moved.to the left t e
“contact plate 38 bridges the contacts 43, 44,

.and closes-a circuit through the magnets 17

‘of the réversing switch. This circuif™i§ as 13¢€.

-
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-50 been slowed down sufficiently.
78 are in such position that when the handle

986,348 o S

-

follows,—from main 7 th'xv'ough_b jWir.ém'B.(s;
contacts 2, 5, wire 81, magnet- 17, wire 125,

+ limit switch’19, wire 126, contacts 43, 38, 44,

- ‘wires 85 and 87'to mainy: The magnet 17
5 moves the contacts 13, 14 into engagenient
“With the, contucts 9, 10, Tespectively.  This
closes the ciréiits through ‘the ‘stator wind-
ings of the motor in & direction to reverse

the rotation of the latter.. Thé switch oper-.

10 ated by ‘the magnet 17 contiects the wires 91

.-.and 93 to the wires 95 and 92, respectively;

“"while the switch operated by the magnet-18

_-,connects the wires 91, 93 to the wires 92 and -
95, respectively.  "The direction of the cur-
rent.through the stator “windings i there=-
ore_reversed. by, the reversal ‘of -the move-

15

‘ent. of the controller lever, ™

i a 3

seription’ thiat the niotor may be started in"
irection, depending upon the direc-:

" tion in which the controller lever is' moved,

‘‘‘‘‘

and .that the acceleration may be’ made as’

slow as desired,. depending upon’the speed

- with which t ¢ controller lever is'moved to
25 release the cam plate 53 and allow the same~

-...to .opérate_the. switch “levers  to effect: ‘the

* step by step cutting.out of ‘the starting re-
sistance. But, such acceleration’ cannot ex-.

.

. ceed a.predetermined limit on account of the .
30 rotarded movement of the cam plate 53
which is out of the control of ‘the operator.
during normal operation,’ The movemeént ‘of-
the cam plate 53 in the reverse direction;’

however, to. insert ‘the resistance may -be

35 made as quickly as desired, or the cam plate

53 may be brought back to its initial posi-
tion slowly to effect a slowing down -of the
motor before stopping by the gradual Te-

_ insertion of the starfing resistance. ‘When

40 the controller handle is let go the weight
at the lower end of the lever 27 and the cen-
tering spring operate to automatically re-
turn ‘the switch lever and the cam plate 53
to their initial positions. The flange 73

‘45 offers an obstruction to the movement of the

handlé 82 to-central position or past central
position and prevents the controller lever
from being thrown.over quickly and revers-
_ing the motor circuits before the motor has
The recesses

39 seats itself therein the cam plate 53 holds
all the switch levers 61, 62, 63 and 64 in
their open circuiting positions and the con-

55 tact plate 38 is out of engagement with

either of the contacts 43 or 46. In order
to start the motor in the same direction as

before, the handle may be simply returned

. to its outermost position. If the motor is
60 to be reversed, however, the handle 32 must

be pulled out against the spring 77 so that.
the obstruction formed by the flange 73 may.

he avoided. L
Although T have shown the inotor and

65 controlling system applicable’ particularly

. Tt will be ‘apparent from, the zibove"',_d‘é-. :

invention may have a general application.

‘For ' instance; the - automatically ;refarded
‘manual controller is also:adapted to control
other forins of:starting resistance, and:other
| arrangements.-of - ¢ircuits -and.- connections .

Tto elexfafors, it should be understood that the -

70

might be-usedto-effect the closing'and. open- - '

ting of a series of circuits:other than::those

used ‘in -connection -with' the starting resist- -

“ance:- I have shown two- forms;of retarding
‘devices, and stillothers aight; be used. - Ob-.

tion of the switch mechanism and in the

-arrangements of “parts:-.without departing

from the spirit and.scope: of my:inyention,

“and I desire therefore not.to be:limited to.
‘the .=precisé:"-constru,qtgion and .arrangement
-discloseds . S e et

T byl T e A
~ Having thus fully described my nvention,

‘what'T claim-and-desire to have protected.
{ by Letters Patent of the, United States is

“1.-In a: motor control ‘system,: the: combi-
pation” with “a.motor, a. sectional starting

resistancé; and accelerating relays, of & man-
“tially - operable :switclr. lever carrying, 'a

' switchi-contact, stationary contacts caobperats’
‘ing thérewith, n’ plurality of fixed and mov-

able contacts in - the circuits  of the.: relay

“magnets; means for operating. said. movable
“dontacts.? 1y
{he' gwiteh lever,~and a mechanical device
-for automatically retarding thé operation of

uccessively upon the;operation of

said means.. . - :

9. In a motor control system, the combi-
nation” with a motor, a reversing switch, a’
sectional starting resistance, and accelerat-
ing relays, of a master switch comprising a_
lever movable from a. central position in
either direction, and controlling the cir-
cnits of the reversing switch magnets,
means.operable upon the movement of said
lever in cither direction to successively op-
erate the relay magnets, a mechanical device
operable to automatically limit the speed
with which siid means operates when the
lever is moved from a. eentral position, and

75

viously; those skilled - in-the art; may make; .. '
_vatious' changes in ‘the -details!of- construc- -
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permitfing a quick movement of said means -

“in the reverse’ direction.

3. In a controller, the combination with a
switch lever,.a contact carried thereby and
a stationavycontact in the path of move-
ment of the lever contact, of a plurality:
of circuit controlling members, and auto-
matically retarded means. mechanically ¢on-
nected to the switch lever for successively
operating said members when the lever has
been moved. . - - .. B
. 4. In-a controller, the combination with-a
switch lever, a ¢ontact’carried thereby, and
a codperating stationary contact, of a plu-
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rality of stationary circuit controlling mem-_ -

bers, a device,for successively operating
said members, connections bétween the lever

‘and said device permitting the device to op-

130



erate when the. lever is moved, and means

10

for automatically limiting the speed of op-
eration of said devices. =~ .

5. In a controller, the combination. with a
switch lever movable in opposite directions

from a vertical central position; of a de-.
pending rod pivoted to the lever above the’
“Jever pivot, a switch-operating device, and

connections between. said- device and said
rod for holding the device inoperative while

the switch lever is in central position.

manual actuating device, of - electric switch -

15

20

25

30

6. In a controller, the combination wifh a

mechanism, a lost-motion connection be-
tween said actuating device and said switch
mechanism, apparatus for automatically re-

-turning said actuating device from actuated

to central position and serving also to hold
said switch mechanism in.its initial posi-
tion, and means for retarding the auto-
matic. operation of said switch mechanism
when released by actuating said device.
“7.-In a controller for electric motors, the
combination with a manual lever, of an elec-
tric switch operated directly thereby, cen-

_tering  mechanism to automatically return

said Jever to'or near ipitial or central posi-

tion, an additional switch, a cam actuated

by gravity to automatically operate said ad-
ditional switch, a connection comprising a

pin-and-slot between said lever and said |

¢ ——

s '_ 986,243

cam tq effect a release of the latter when the
lever is moved from its initial position a
predetermined distancé and to positively
lift said cam when the lever is.returned, and

a retarding device out of the control of the

operator-to prevent the cam from descend-
ing beyond a predetermined rate of speed.
8.-In a controller, the combination with a

switch lever, of a contact carried thereby,

stationary contacts ini position to be engaged
by the first-named contact, an additional

35
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switch located below said lever, a‘device for -

operating said additional switch, means for
normally holding said switch lever in a ver-

45 -

tical position and automatically returning -
it to such position when released after op-~

.eration, a rod connected to said lever above

its pivot, a lost-motion connection between .

said rod and said device permitting the.op-

50

eration of said device independently of the °

lever when the latter is moved from its
central position, and retarding mechanism
located above said device and operatively
connected thereto. -

.. In testimony whereof, I have signed my

name to this specification in the presence

of two subscribing witnesses.
e - .AUGUST SUNDH.
. Witnesses: o L
“Cuas. M, Nrssen,
Davip Liarsox.




