B~
-
-
1
=)
o
b
-
=3
~
1]
m.._l_
=
1]
e
<
P.
=
i
]
o
i
-
<1}
f—d
=t
==
o
=

No. 872,143.

J0TRIC MOTORS,

R
1)

CONTROLLING MECHANISM FOR EL

APPLICATION TILED SEPT. 22, 1902,

e

&

[
— i —
il

N

INV
AL 3 M

gt B

- . — Te rmk feAe S amTEem wTe
‘e ' \
[, | ' .

ENTOR

N




10

- 20

29

30

U\TITED %TATES PATENT OFFICE

 MARTIN B.

MGLAUTHLIN OF MALDEN MAS,LSAOHUSETTS

 CONTROLLING MECHANISM FOR ELECTRIC MOTORS.

No. 872,143, ”

L

Speciﬁca.tion of Letters Patent.

Pa,tented Nov. 26, 1907
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To all whom if may CONCETN.

Beé it known that I, MarTIN B. MGLAUT -

LIN, of Malden, in- the county of Middlesex |

and State of \mssaclmsett&, have Invented
certain new and useful Improvements n

Controlling Mechanisms for Eleciric Motors,

of which the following is a specification.
This invention relates to controlling de-

“vices for electric motors and more particu-

larly to electrie elew,tors or hoisting appa-

Tatus.

The main object of the invention is to in-
sure increased safety for the apparatus, and
to this end the invention consists 1n certain
appliances or mechanism for securing such
added safety, and also consists 1n certam
secondary mechanism whereby the appara-
tus is improved as 1 shall now proceed to de-
scribe and ¢laim.

Of the accompanying drawings —TFigure 1
represents & diagrammatic view of an deva,—
tor or hoisting apparatus provided with my

improvements. lfig. 2 represents a detail
view showing a modification. ~

The same reference characters indicate
‘the same parts in both figures.

- Referring to the drawings, 10 is the wind-
ing drum of the hoist or elevator 11 is the
holbtmg cable, and 12 1s an electrlc motor

having the shaft 13 of its armature 14 oeared

to sald winding drum in the. usual or any

Euult&blb manner.
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15 is a brake on the ar mature shaft shown

“with a pivoted lever 16 connected by a rod

17 with t,L(J core ol a SUI&HOI(l 18, VVhen
said ~ore 1s lifted the brake is set and when
it is dropped the brake becomes released.

19 is .9, slack-cable controller of the usual

or any suitable construction adapted to open
the controlling. circuit or wire at 20. This

device forms no part of my present mven-

tlon, but is 1llu%tmtbd as a usual a,ppurte--

- 1] (LII{‘

55

the

Thie motor herein illustrated is cempound

wound. 21 22 represent the terminals of
series ficld winding 210 of said motor, 23
24 1@1}15:_-,{&,1114 the tu*mmala of the shunt field

winding 230, and 25 26 represent the arma-

- ture tm*mnm]s: or brush ternnnals.
b0

27 denotes generally a’switehing mechan-
s (which 1s brcwil} (,,rm]plelwmlul in the
term ¢

the motor, said mechanism having a series

" of wumental contacls 28 280 29 50 31 32

shown as arraneed 1n pairs or two sels on
opposite sides of u vertical dianmeter, for con-

shipper mechanism ™) for {_,unLJ:{;lluw_

il

| tacts 31 32.

of 1h¢3 line wires
from the line wne 50 to the axis of levei 33

switceh pmnta or contacis 55 56 tho

| 1.110 1{11;()9

trolling the runnmg of the motor in forw&rd
‘and reverse directions.

33 1s a lever pivoted at 34 (,entr lly of the:

segmental contacts and having opposite
arms 85 35 controlling the contacts 28 280 29;
30, and a third arm 36 controlling the con=

on the shaft of a shlpp(,r—pulley 42.

The various u)mm*ts of the amuhnwi
mechanisim 27 -are arranged In Inner fm.d
outer concentric rows, d,ml contacts 29 30 31

32 on each side are {‘lb('tl‘l(‘&n} connected

across Lo the corresponding coniacts on:the
opposite side, by wires 44 45 46 47. The
irms 35 of lever 33 are provided with briages
contacis 48 which continuously touch- the
contacts 28 280. . In the median position: ol
the lever 33 the arms 35 (that 1s their bridges-
contacts 48) Lie between the contacts 29 a,nd
30 and on either side of said p()bltlt)]l the

bridges 48 connect the contacts 28 280 w ith
-elthel ol the contacts 29 or 30..

The arnig-
ture terminals 25 26 are c(mnectﬁd to the
contacis 29 30 and one series terminal .21-1,1&..
(-umwctml Lo the contact 28. o s

49 is the dynamo or primary source of cur-
rent and 50 51 are the }1110 Wires. |

52 represents the ordinary-switeh on ohe
cas 50, A w1re 53 branches

and {from thence connects with a bridge-con-
tact 54 adapted to connect over the contacts
31 32. The line wire 50 also goes to a sw ileh
point 55 of a pair 55 56. The pmnt H6 coTi-
necls by a wire 57 with the contact : 280 d,nd

also wwh the shunt terminal 23

58 is a bridge-contact hummn‘ mth the

‘main
swiltch’’ said bridge-contact bunﬂ" ¢con-

nected o the core of a solenoid. 60: 61
62 represent the terminals of said qolemnd
o[ which 18 (,onnc-(.,tﬂd to the u}n—

F"{)

t%(:tg t:)] - .
The 1)1 Llﬂ:‘ magnet or solenoid 18 has a
terminal 63 br: m(.,hmw froin the tvrmmal or

wire 61 and another Lemmlml (4 (*onnemul
with the contacts 32

When the core of solenoid 60 is drawn Up
the bridge-contact 58 forms a connection

The lever 33 also has a down~-
wardly-projecting arm 37 forked at its lower-
odge to engage a roll 38 on a sliding rack-bar:
39 having a rack 40 engaged by a pinlon 41:
By the:
rotation of the shipper-pulley. in one direcs
tion or the other the lever 33 1s shifted. to
one side or tlm other of the cultml p{)bltluni
which 1t occupies 1n Iig. 1. =

6.
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" said core is dropped, the bridge-contact rests

10

15

upon a pair of lower switch-points 65 66 con-
nected by wires 67 68 with the contacts 29
30. The wire 67 has a resistance 69 in cir-
cuit with 1t. It is apparent that when the
solenoid core is dropped the motor armature
14 is short circuited through wire 25, right-
hand contact 29, wire 44, lefi-hand contact
29, wire 68, contact 66, bridge 58, contact 65

wire 67, resisiance 69, lef¢-hand contaci 30,

wire 45, right-hand contact 30 and wire 26.

70 denotes generally a rheostatic resistance
mechanisim comprising a resistance 71 con-
nected at different points with a segment of
contacts 72 72 and a resistance-varying arm

- 73 pivoted at 74 and having a brush, traveler

20

25

30

35

or contact 75 co-acting with the segment of
contacts 72. The lowermost contact 72 1s
connected with the series terminal 22 of the
motor and the conductive arm 73 1s connect-
ed with the line wire 51. The rheostat arm
73 is connected by a link or rod 76 with a

cam lever 77 pivoted at 78. The under edge.

of lever 77 co-acts with a cam-roll 79 on the
arm 36 of lever 33 and is formed with inclines
80 80, concentric portions 81 81 on either side
thereof, and a raised concentric portion 82
intermediate thereof. In the central posi-
tion of the lever 33 the roll 79 rests on the
middle part 82 of the cam and holds the
brush 75 upon the uppermost contact 72,
thus putting the full resistance 71 1n the
series-armature circuit of the motor. When
the roll 79 passes onto either of the cam por-
tions 81 the lever 77, rheostat arm 73 and

- connected parts descend by gravity under

40

495

50

control of a dash-pot 83 (except when auto-
matically locked as hereinafter noted) and
the resistance 71 is cut out of the armature
circuit. The inclines 80 80 allow the brush
75 to be held at any point on the rheostat
segment under the control of the shipper
mechanism. - -

84 is a resistance having terminals 85 86
connected to contacts 87 88 adapted to be
brideged across by a bridge-contact 89 car-
ried by the arm 73, and insulated therefrom,
when said arm nearly reaches 1ts uppermost
position. The contact 88 is connected to

- the'wire 61, and the contact 87 is connected

59

60

65

-b%y wire 90 with the uppermost contact 72
of t |

he rheostat. .

The resistance 84 is such that it passes
enough current at all times when 1n circuit
with the solenoids 18 and 60 to hold up the
cores of said solenoids, provided they are al-
ready raised, but said resistance will not pass
enough current to raise the cores if thev are
down. This arrangement 1is possible be-
cause of the well-known fact that an ¢lectro-
magnet takes less current to hold its arma-
ture attracted than it does to attract it in
the {irst instance. o o

Fig. 2 shows a modification of the arrange-

between the switch-points 55 56. When |

I

872,143

ments for controlling the resistance 84 which
is equivalent to merging the contact £7 -1n
Fig. 1 with the topmost contact 72 and in-
troducing the contact 88 into the rheostatic
segment. Thus 1n Fig. 2, 88 represents a
contact introduced in the segment between
the first and second contacts 72 and con-

‘nected to the wires 61 and 86, while the re-

sistance terminal ‘85 1s connected directly to
the uppermost contact 72.
the topmost coil of the rheostatic resistance
71 skips the contact 88 and 1s connected

In this instance °

7(

across to the first and third contacts of the °

- segment.  When the brush 75 1s nearly n

its upperinost position 1t bridges the contact
88 and the first contact 72 and thus short-
circuits-the resistance 84. '

91 designates a pivoted locking lever nor-

mally held by a spring 92 in the path of a.

projection 93 on the arm 73. Said lever 91
carries the armature of an electro-magnet
94, which, when said armature is attracted

' moves the upper end of locking lever 91 out

of the path of projection 93. The terminals
95 96 are connected in parallel with the ar-
mature terminals 25 26. There 15 suflicient
lost-motion between latch 91 and projection
93 to permit the bridge 89 te short-circuat

85

50

the terminals 87 88 with the iatch in locking

position. |

In the circuit of the motor armature 1
have shown switch-points 100 101 adapted
to be connected by a bridge-contact 102 car-
ried by the brake rod 17 when the laiter is
lifted to release the brake. 'This s to pre-
vent current passing through the motor ar-
mature snhould the brake for any reason not
release, for with the brake set the armature
could not start, and full current passed

through it when stationary would tend to its

Injury. |
mature circuit directly, but might control
some other motor-controiling circuit such as
that of the solenoid 60.

The operation is as follows:—Assuming
the parts of the apparatus to be in posifion
to start, as represented n ¥Fig. 1, the oper-
ator moves the shipper-pulley 42 so as to
throw the lever 33 i either direction from
its central position.
The left-hand contacts 31 32 are bridged
over and a circuit is completed as follows:
starting from dynamo 49, through hne wire
50, wire 53, contacts 32, wire 64, solenold 18,
wire 63, wire 61, resistance 84, wire 90, up-
per contact 72, brush 75, arm 73 and line
wire 51 back to the dynamo.
cuit is also completed from wire 53 through
bridge-contact 54; contact 31, wire 62, so-
lenoid 60 and wire 61, When the resistance
84 is short-circuited by a shight downward

- movement of arm 73 encugh current will be

passed through solenoids 18 60 to ceuse

them to lift their cores, thereby releasing the
brake 15 and connecting the switeh points

Let 16 be to the left. ;

100

105

This switeh need not control the ar-

110

120

A parallel cir-

125
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55 56. The movement )
ing closed the left-hand contacts 30 280 and

“ the right-hand contacts 28 29 the current

o

then flows as follows: from dynamo 49

through line wire 50, contact 55, bridge-con-

tact 58, contact. 56, wire 57, contact 280,

o bridge-contact 48, left-hand —contact 50,

.:‘ J_O

wire 45, right-hand contact 30, wire 26, ar-
mature-winding, wire 25, and switch 100 101

102, right-hand contact 29, bridge-contact
48, contact 28, wire 21, series winding 210,

wire 22, resistance 71, brush 75, arm 73, and

15

line wire 51 back to the dynamo. A parallel
circuit passes from switch point 56 threugh
shunt terminal 23, shunt winding 230, shunt

B terminal.24, and hine wire 51 back to the dy-

20

namo. If when the circuit is first made be-
tween bridge-contact 54 and left-hand con-
tact 31 whereby the switch 59 is closed, the
power of the motor is sufliclent to overcome
the load;its armature will start rotating an d

"~ the counter electro-motive force cenerated

05
- magnet 94 to cause nag
“its armature and unlock the lever 7.

‘thereby will multiply the resistance through

the series-armature circuit of the motor and

cause enough current to be shunted through

sald magnet to attract
Con-

tinued movement of the switch lever 33 to a

full-over position then results in causing the.

‘30

39

rheostat arm 73 to descend and cut resist-

ance from the series-armature circuit, allow-
- ing _
however, at starting,

the motor to increase to full speed. If,
owever the lcad should be
greater than the motor can move, no counter

electro-motive force will be generated and

not enough current will flow through m agnet
94 to cause it to unlock tlie rheostat arm.
Said arm is therefore prevented from de-

geending an‘l cutting out the resistance 71

“45

50

55
60

65

rent therefore remal .
solenold 18 after it 18 cut ofl from the main

which would have a tendency to burn out
the motor. | |

In shutting off the current the movement
of lever 33 o the right toward its central po-
sition first restores the lever 73 to 1ts upper-

most position and then breaks contact be-

tween the bridge-contact 54 and the left-
hand contact 31, thereby opening the ¢ reuit
of solenoid 60 and allowing switch 59 to open
and break the motor circuit. It will be
noted that the contacts 32 arc of greater an-
gular extent than the contact 1. The cur-
ins on through the brake

switch solenoid 60. This causes the brake

io be held released until the switch 59 has

opencd and short-circuited the armature 14
ti[n"ough the switeh points 65 66, the resist-
ance 60 and the hercinbefore deseribed con-
nections. The motor while its armature 1s
still rotating acts as a dynamo and the rota-
tion of its armature 14 is arrested cleetro-
magnetically because of th short-cireuit be-
fore the brake 15 has been set.  The brake
is set immediately after, but much of its
duty has been removed. I will be noted

]

g

‘below the

3

of-the lever 33 hav- | that the arm 73 in its uppermost position has

carried the bridge-contact 89 past the con-

tacts 87 88 in Fig. 1, and in Fig. 2 has carried

the brush 75 up past the contact 88. This
is with the object of having the full theostatic
resistance, including 84, n circult when the
current is broken between the bridge-con-

70

tact 54 and the contacts 51 and 32, thereby

cutting down the current and minimizing
arcing at the contacts. -

Should the rheostat arm 73 ‘be anywhere
position in which it short-circuits
resistance 84 so that some or all of the re-
sistance 71 is cut out of the motor circuit
and should an accident, such as a blowing

79

80

out of a fuse then stop the apparatus, it

would be dangerous to the apparatus to
start up again with the rheostat arm in this

position because of the small resistance n '
the armature circuit. The arm might be
left in this position after an accident by the
clevator-man carelessly leaving his post with
the shipper mechanism thrown over to a run-
ning position. After repair of the damage
and closing of the switch. 52 the current
would then be turned on through the motor
without adequate resistance in circuit if the
switeh 59 were allowed to close. Owing to
the fact that the resistance 84 constitutes a
disabling means which does not pass enough
current. to allow the cores of either of the so-
lenoids 18-or 60 to rise it is apparent that the
brake 15 cannot be released nor the switeh’
59 closed until the rheostat arm 7.3 has been
brodght back nearly to its uppermost posi- 100

30

94

95

tion to short-circuit the resistance 84, at the

same time putting sullicient starting resist-
ance on the armature cireuit.

The throwing of lever 33 to the right-hand
of its median position makes all con nectlions 105
on the other set of contacts the same as pre-
viously described for its left-hand position
with the exception of reversing the current
through the motor armature, thereby run-
nine the motor in the opposite direction.

Various modifications may be made in the
herein-described embodiment of my nven-
tion without departing from the spirit or na-
ture thereot. - -

I claim:— | .

1. The combination of an electric motor, a
brake therefor, an clectro-magnetic device
for operating said brake, a rheostat control-
ling the circuit of said motor and having a
movable resistance-varying member, and a 120
rosistance switehed into and out of the cir-
cult of said clectro-magnetic device by move-
moent of said member, said resistance when
in circuit preventing the establishment of
said device in Lrake-releasing condition but 125
permitting its retention m siich condition if
already established therem. |

9 MThe combination of an electrie motor, a
theostatl therefor having a traveler, a motor-
controlling device, a disabling eirouit Tor said 130

110

115

' . h
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1o

g

tively establishes sald operating circuit

f

27D

device, and switching means Tor said cireunit
connected for operation concurrently with
sald traveler, said means ndogmﬂ' Smld cireult
near the limit of resistance-inser tIng Mmove-
ment of the traveler and ol}enmtr 1t at the
limit of said movement. .

3. In an elevator-controlling apparavus,
the combmatwn of an eleciric motor havi ng
an operating circuit, a short cirewit, meim{mg
the motor armatiure, a sw 1tﬂhmf" device g v-

ing alternative posumm in which it 1@&-;)@- —
:.}T'i(‘i

EAS N

said short circuit, an elect bro- thmﬂi fOr op-
erating sard swi tﬂh‘illﬂ device, and shipper-
meh%lIllbﬂl mechant m}lﬂ* oners Whle from ‘f;ﬁe

- car for controliing the opmntsnu civoult of

20

29

30

35

sald electro-mag netb.

4. The combinat:
brake therefor, motor-cirouit-controliing and
brake- conh‘{)ﬂing olectro-magnets, a short-
circuit for the motor armature controlled 3y
the first-said magnet, and a shipper mechan-
1sm controliing the motor-circilt and havi ng
means for bredkmw first the cireuit of the
first-said magnet and then that of the last-
sald m&gnet during its molor-sicpping
movement. | ~

5. The combination of an electrie
an eleetwm%wﬂetu* switching device
Provisions t01 closing the
said motor in one position and for short-cir-
culting the motor armature in another posi-
tion, a » brake for said motor, an f}wmm-matl-
netic brake- -operating device, and swil ﬂmﬂf-‘f
mechanism contreliing the civeuits of said
electro-magnetic {]mwte’“ and having provi-
sions for first opening the circuit of the for-

mnotor,
having

“mer device and then that of the latter device

when operated to stop the motor.

100 OF atr electrie inotor. a

operat mg cirenith of |

ol
uf

—_—
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6. The combinabion of an clectric motor, a
'.;'hmsta-tm resistance for the armature cireult
thereof, a movable device Tor varying the

,&mmmt of sald resistance In circult, Means

for locking said device, and an electro- mag-
net in paml]el with the armature cireatt for
releasing said locking means, the resigtance
ot W’hOSP cireutl is such as to 1endrlr the mag-
net inoperative for release up to a premeter-
mined armature-speed.

7. The combination of an electric motor,

S”vltif-ﬂll‘ig mechanism {or controthng spid
metor, including a pivoted swilch lm*m

shipper mechanism connected to operate
qmd lever, 4 -,.r=-._,oml lavar n.;..v:z‘s:f 9 mm COn-

J“rl{m mLL sald switeh lever, andsa rheo-
;»,tu!_:t for the motor cireult 111L1u-'hnrr 8, MOV~
‘1}110 resistance-varving device ’*u'*meu xd 1o

bhe opet rated by said second leve

8. In motor-controlling “lpﬂ&[’dt‘d% the
mﬂ"LLMHLmn of an elﬂcm-:: motor, an electro-
magnetic swil (,h-—dm-'ud.u 1or nm.l.huw and
bl‘ﬂ"ﬂnﬂ“ the circuit of the motor, ﬂ*‘l*p
1’1"9{_;}}3‘"11%1"11 for makmg umi br L&mer tho ¢ 1{.—'
cuit of said switch-device, and a resistance
inserted i and T{‘qmwu from said cireuit by
movement of sald shipper mechanism, ar-
ifﬁ,nﬂt,d to be nserted in said elreult umne-
diately befove the s}“l pper mechanism breaks
the civeuit ard to be i the cireuit at the mo-
ment of brealking the same by the C:hmpmf
MEeCHanism.

In testimony whereof 1 have affixed my

signgture 1 presence of two withesses.

MARTIN B, McLAUTHILIN.

Witnesses:
It. M. PIERSON,

AgmmL . RATIGAX.
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