
A. M. COYLE. 
MULTIPLE DROPHOIST SYSTEM OF CIRCUITS, . 

APPLICATION FILED JULY 29, 1907. Patented July 26, 1910. 
28HEETS-8HEET 1. 965,442. . 

N 
s 

s S 2 
WC 

‘. . AG 
s is :- 

2s S. 

s E. Wa Srs 5f O 
N S. 

N r s 

Q t; NE s - N k 

M r SN S& 

bi w 3 sial š is 
- WS Revil S. 

Ss 1 s Sl- S. s is o 
NRI w N.S.S. S. as: 

. R g s 2 f NS S 
Rail i s R. S. N is A 

Y SS US it. NY W CCC l. 

s S. 

S. 
S. N. 

SS 

&ltitotite. 

      

  

  

  

  



A. A. M. COYLE, 
MULTIPLE DROPHOIST SYSTEM OF CIRCUITS, 

Patented July 26, 1910, APPLIOATION FILED JULY 29, 1907, 

IEET-SHEET 2, 

27 
1NVENTOR 

AT TORNEY 

T 
( 

WITNESSES 

  

  

  

  



To all whom it may concern: 

UNITED STATES PATENT OFFICE. 
ANDREW M. CoyLE, OF NEW YORK, N. Y., ASSIGNOR To oTIs ELEVATOR COMPANY, 

oFJERSEY CITY, NEw JERSEY, A. CORPORATION OF NEWJERSEY. 
MULTIPLE DROP-HOIST SYSTEM OF CIRCUITs. 

965,442. specification of Letters Patent, Patented July 26, 1910. 
Application filed July 29, 1907. Serial No. 386,080. 

Be it known that I. ANDREW 
citizen of the United States, residing in New 

10 

York, in the county of New York and State 
of New York, have invented a new and use: ful Improvement in Multiple Drop-Hoist 
systems of Circuits, of which the following is a specification. . 
Myinvention relates to an improved sys 

tem of push button motor control, and has for one of its objects the provision of means for selecting or controlling a plurality of 
hoisting machines by push buttons or 
switches, the speed at which same shall be 15 

20 

is acting 
25 

30 

belongs to that class of hoisting machines 
35 

40 
ferred form of my invention, and Fig. 2 

45 

hoist and while the same is particularl adapted to a hoisting mechanism of this 

operated being determined by a manually operated switch. 
A further object of the invention is to 

regulate the speed of the hoisti, inechan ism while lowering by introducing lore or 
less resistance in shunt to the armature cir cuit, and thereby utilizing the dynamic 
braking action of the motor when the same 

as a generator due to the un balanced descending load. 
Other objects will appear hereinafter. 
The accompanying drawings illustrate m 

invention as applied to a multiple curtain 

character, it is equally well adapted to hoist 
ing machines of all kinds in which an elec: tric motor is used for hoisting and lowering. Generally speaking, a multiple curtain hoist 
in which a single motor operates through 
friction mechanism a number of hoisting 
drums, each of which controls a drop cur 
tain such as is used in theaters, etc. . . 

Referring now to the drawings, Figure 1 
is a diagranimatic view, showing the pre 
is a similar view of a modification. 

Fig. 1 will first be described. In this 
forn, a main line switch 1 serves to connect 
the source of electrical supply to the feed 
wires 2 and 3, respectively, designated by + and -. 

50. 

D and C are the motor reversing switches, 
and since they are similar in construction a 
description of one applies equally well to 
the other. The switch D comprises a solen 
oid and a plunger 4 movable therein, a 
motor armature reversing switch and a 

M. CoyLE., a nected a rod 9 carrying a contact plate 6 and 
an insulating bar 14. The latter carries two 55 
contacts 12 and 13 which are in line with and arranged to engage two stationary con 
tacts 10 and 11, respectively. The contact 
plate 6 bridges two fixed contacts 7 and 8 6 when the electro-magnet is de&nergized. 
When energized, however, the plunger 4 is 
lifted, carrying with it the rod 9, contact 
plate 6 and the insulating bar 14. The sta 
tionary contacts 7 and 8 will then be elec 
trically disconnected and the movable con 
tacts 12 and 13 will be brought into engage 

65 

ment with the stationary contacts 10 and 11, 
respectively. The magnet of switch U when 
energized operates in the same way; that is, 
when the Solenoid receives current the plun 70 ger 5 is lifted, carrying with it the rod 17, . 
contact plate 15 and insulation piece 23. 
This operation will disconnect the contacts 
18 and 16 and connect the contacts 19, 20 and 21, 22, respectively. . 
25 designates the motor armature, which 

may be connected to curtain hoisting appa 
ratus as illustrated in my copending appli 
cation, Serial No. 282,234, filed October 11, 1905, for an improvement in multiple hoist 

75 

80 
ing apparatuses. It should be understood 
however, that the present system of con 
trolling apparatus for electric motors may 
be applied to hoisting machinery other than 
that for hoisting curtains, for example, fur 
nace hoists, where a load is lifted and the 
empty car then permitted to descend, driv ing the motor forward. . 
30 designates the shunt field winding. 
50, 51 and 52 designate sections of a re 

sistance which are controlled by the switches operated by the magnets 41, 42 and 43. 
31 designates a slow-down switch shown 

in the drawing diagrammatically as com 
prising a contact-maker or plate which nor nually bridges two fixed contacts 32. 

is movable a plunger 34. To the latter is 
connected a rod 71 which in turn is con 
nected to, but isolated from, three contact 
plates 35, 36 and 37. The plates 35 and 36 
normally rest on the contacts 37, 38 and 39, 
40, respectively. When the solenoid 33 re. 
ceives current to lift its plunger 34, the plate 

62, 63 and 64 designate the starting re auxiliary switch. To the plunger 4 is con- sistances, and 53, 54 and 55 are magnets for 

85 

90 . 

95 

83 designates a magnet Solenoid in which . . 

100 

105 37 will electrically connect the contacts 40,40. . 
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operating switches to control said resist 
CeS, 

74 and 76, designate manual switches. 
100 designates an operating or speed con 

it trolling switch which comprises a rheostat 
arm 102 pivoted at 105, which is arranged 
to make contact with fixed segmental con 
ductors or contact strips 106; etc. Directly 
under this switch in Fig.1 are shown dia 

10 grammatically a series of “up” pushbut 
tons and a series of “down push buttons. 
These push button switches are self-holding 
in that when a button is pushed a circuit 
is completed through a magnet forming a 

15 part of the push button device and operat 
ing. to hold the button in against the action of a spring or equivalent...device, the parts 
remaining in this position until the mag 
net is deemergized, whereupon the button. 20 as...times, its original position automatically, 
These push button switch devices are alike 
in construction and may be constructed in 
many specifically different ways. In this. 

each of the instance one of the terminals o 
25 brake magnets is connected through an au 

tomatic stop motion switch to the solenoids 
115 and 131, and thence to the core 116 of 
the "push button electro-magnet. . 
Thé brake magnets are designated by the 

30 rifumbers i22 to 127, inclusive, and are for 
the purpose, of actuating brake apparatus 
to release the same and permit the hoisting 
apparatus to be connected to the electric mo 
tor. When the brake magnet is de&ner 

35 gized the brake will at once be applied by 
a brake spring and the hoisting mechanism 
disconnected from the electric motor. The 
brake apparatus, however, may be of the 
usual well known type in connection with 40 ordinary hoisting apparatus. I prefer, 

\however, when applying my improved con 
trolling apparatus as herein disclosed to cur. 
tain hoisting apparatus, to use the brake 

paratus illustrated in my co-pending ap | 
a 

45' E. hereinbefore referred to... 
It should be understood that each unit of 

the "Epists, provided anism: with stop-motion m for the pur 
pigse of 'reventing any possible over-run 

50 ning of the hoisting apparatus; I have 
herein show ridiagrammatically the switches 
of the stop motion mechanism, such switches 
EEE fixed contacts. 119, 120 and 121. ble contact plates 117 and 118, one. and mov 55 to belifted wintertain poist 
tippera limit of travel and, the other to be 
lifted wheth the curtain approaches its lower. 
limit of travel. to effect the deemergization 
of the corresponding, brake' magnet and the 

60 consecreat stopping of the corresponding. 
unit of the multiple hoisting, apparatus. 
The direction of rotation of the 'motor is 

controlled by the reversing switches, E) and 
E.: The acceleration of the motor when top 65 örating the hoisting apparatus, to lift scur. 

1965,442 

tain for example, and the various speeds 
of the motor are controlled by varying the 
resistance in circuit with the motor arma 

rture and by changing the field strength. In 
lowering the curtain a fixed resistance is in- 70: 
cluded in the armature circuit while, a vari 
able resistance is placed in shunt thereto, the 
strength of the field being also varied. The 
heavy lines in the accompanying, drawings 
denote the main or motor circuits, while the 75 
lighter lines denote the shunt field and op 
erating circuits, . 
Assuming that the main line two-pole 

switch 1 is closed and that the positive and 
negative mains are connected to a source of 80 current supply having proper potential for 
the operation of the motor, the leads 2 and 
3 will be alive. The drawing shows the . 
system in a position of inaction or rest. In 
order, to trace the various circuits, it will be 85 
necessary to operate one of the selected push 
buttons, such as 113. If at this time the 
arm 102 is in the position shown a circuit 
will be completed from the positive lead 2 
by wire 139, switch 72, conductor 137, switch 90 
78, conductor 136, the three relay magnets 
:78, 79 and 80, conductor 135, connecting bar 

1, contact 114, core 116, winding 115. Con !ductor. 134, contacts 119, 120 aya bridge . 
piece 11, brake magnet 122 and conductor 95. 
133 to the, negative lead 3. This circuit 
from the positive main to the negative main 
includes the relay magnets 78,79 and 80, 
the push button magnet at the extreme left, 
and the brake magnet 122. The brake mech- 100 
anism will how be released by the magnet 
i22...and the magnet core 116 will hold the 

: contact 114 in circuit-closing position, as an 
armature, since said contact. 114 is composed 
of magnetic material such as soft iron. 105 
Substantially at the same time the magnets 
78, 79 and 80 will close the switches 90,91. . 
and 92. The switch 90 controls a circuit to 
the magnet of the reyersing switch U. . . 
Therefore when the switch 90 is closed a 10 
circuit may be traced from the positive lead 
2. through the conductors 139,143, switch 
90, conductor 141, solenoid of the reversing 
switch U, contacts 8, 7 and bridge piece 6, 
and thence by conductor 84 to the negative 115 
lead 3. It shotild be noted that when the 
plunger 5 is lifted, the contacts 16 and 18. . 
are separated so that the circuit of the solen. 
oid of the reversing switch.D. cannot pos 
sibly be excited with current so long as the 120 
reversing switchi U is in closed position: . 
The switch U having operated, the motor 
now. receives, current, the circuit being as . . 
follows: from, the conductor 2 to and 
through contacts 19, 21, brush 24, armature 125 
25, brush 27, conductor 26, contacts 22, 20, 
conductor 164, starting resistances 62,63, 64, 
and thence to the negative lead 3. . 
The shunt field winding 30 is connected 

by conductors 163, contacts 39, 40 and plate 130 . 
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15 

operate switches to control the resistances 
62, 63 and 64. They may, however, also be termed speed controlling electro-magnets. 
These magnets are connected together as 20 

25 

55 are not energized since all their terminals. 30 

35 

slow speed, or when the motor has built-up. 
: a sufficient counter-electro-motive force, the 
Solenoid 33 will lift its core 34 and cause the 
plates 35 and 36 to be lifted out of engage 

55 

nets 81, 82 and 83 remain inoperative, since 
strip 

60. 

65 

conductor 152, while the right-hand termi 

ment. 104, arm 102, segmient 103 and con 

ductors 130 and 163 being disconnected from 
50 each other by the plate 36, the shunt field 

winding 30 can receive current only by way 
... of the switch 100 and c. 
is wise lifting of the plunger 34 and the opera 

965,442 

celerate to a predetermined slow speed. 
Substantially at the same time that the 

switch 90 is closed the switches 91 and 92 are 
also closed. The closing of the switch 91 
connects point 149 with the segmental strip 
108 of the speed controlling switch 100 by 
means of the conductors 144, 145 and the re 
sistance, 99. Similarly the closing of the 
switch 92 forms a connection between the 
point 148 and the segmental strip 107. 
through the conductors i46, 147 and the re 
sistance 96. The magnets 53, 54 and 55 are accelerating electro-magnets, in that they 

shown. The left-hand terminal of the mag 
net 53 is connected to the contact 40 by the 
nal of magnet 55 is connected by conductor 150 directly to the segmental strip 109. 
When the arm 102 is in the position shown 
and the button 113 hias been actuated to ef 
fect the operation of the motor to a prede 
termined slow speed, the magnets 53, 54 and 
are still connected to isolated contacts; nor 
are the magnets 41, 42 and 43 energized at 
this time, since no circuit for current flow 
through them is provided. It should be 
noted that at this time the shunt field wind 
ing. 30 not only receives current from the 
positive lead through the conductor 130, but 
also from a parallel circuit by way of con 
ductor 139, switch 72, conductor 138, seg 
ductor 153. . . . . s. 
When the motor attains a predetermined 

ment with the contacts, on which they are resting, and move the plate 87 into engage 
ment with the contacts 40, 40. The con 

tion of the switches connected thereto have 
no further immediate effect. The relay mag 
they are open-circuited at the conducting 

12. . . . . . 
In order to increase the speed of the motor 

the rheostat arm 102 must be moved to the right. When it connects together the seg: 
mental strips 104, 103 and 107 current will 
flow, from the positive main through wires 
1:39, 13, strip 104, ari 102 to contact strip 
107, and thence through resistance 96, con 

- - be connected in series with each other across onductor 153. Other 

a 
36, and conductors 130, 129 across the leads ductor 147, switch 92, conductor 146, to the 2 and 3. The motor may now start and ac point 148 which is one terminal of the mag 

net 53. The other terminal of this magnet 
being connected by conductor 152 to the coln 
tact 40, the current will continue to flow through the latter and the bridge piece 37, 
and thence through conductors 151, 26, con 
tacts 22, 20, conductor 164, resistances (32,63, 
64, to the negative lead 3. The magnet 53. 
will therefore be connected across the motor 
armature 25, and if the counter-electro-mo 
tive force in the latter is sufficient the mag 
net 53 will be energized to cause the plate 56 
to electrically connect the contacts. 59 and 
short-circuit the resistance 62 to cause in 
creased potential to be applied to the motor 
armature. The motor will now accelerate to 
a higher speed. It should be noted that 
when the rheostat arm 102 passes from the 
strip 106 the left-hand terminal of the mag 85 
net41 is entirely isolated. The left-hand . 
terminals of the magnets 42 and 43 are al ready isolated. . 
: By... moving the rheostat arm 102 of the 
contact strip 107, and onto the confact strip 
108 a circuit will be closed for the magnet 
54 from the positive lead 2 by way of con 
ductor 139, switch 72, conductora's strip 104, arm 102, strip 108, resistanée 99, con 
ductor 145, switch 91, conductoi/144 to the point 149, and thence through/the magnet 
54, magnet 53, conductor 152, the switch 
comprising the plate 37, conductors 151, 26, 
contacts 22, 20, conductor 164 contacts 59 . . 
and switch plate 56, resistances 63,64, to the 100 
negative lead 3. The magnets 53, 54 and . 
resistance 99 are now connected in series. 
with each other across the motor armature 
and if the counter-electro-motive force of 
the latter is sufficient the magnet 54 will 
geet the plate 57 to connect the contact 60 
and thereby short-circuit the resistance 63. 
The motor will then run as increased speed, 
due to an increase of potential across its 
armature brushes. A further movement of 
the rheostat arm 102 causes it to pass of the 
strip 108 onto the strip 109. By reason of 
the direct connection, through the conductor 
150 from the strip 109 to the magnet 55, all 
three of the magnets 55, 54 and 53 will now. 

70 

75 

80 

90 

105 

110 

115 
the motor armature, so that if the speed of 
the latter is sufficient the magnet 55 will also 
be energized to cause the plate 58 to elec 
trically connect the contacts 61 and thus 
short-circuit the resistance 64. All the start 
ing resistance having been short-circuited or 
cut out, the armature is connected directly 
across the mains and will accelerate to 'full 
speed. - - - - 

The resistances 96 and 99 are so propor. 
tioned that the amount of current furnished 
to this magnets 53, 54 and 55 is the same, 
whet er one, two or all three are energized. . . 
The 2sistance 96 is substantially twice as, 1so 

20 

125 
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resistances 62, 63 and 64 will therefore be 
reinserted. As the motor comes to rest the 
potential across its armature will decrease 
until the magnet 33 becomes deenergized 

great as the winding of one of the magnets 
53, 54 or 55, while the resistance 99 is stib stantially equal to the resistance of such winding. By this arrangement the opera 

. 

? t" tion of the magnets 53, 54 and 55 is inade 
is 

short-circtiiting or Eg, out of the resist 
ances 62, 63 and 64 step by 

10 adjusted so that they do not close theiore 
'-spective switches until a difference of poten 
tial proportionate to a predetermined amount 
is reached. This adjustment may be secured 
in many, specifically different ways, but in 

15 this instance, I have shown the plungers 68, 

consecutive, producing a corresponding 
'step. Further 

more, the magnets 53, 54 and 55 are set, or 

69 and 70 projecting into the cores different 
distances so that thema 

Upon moving the rheostat arm102 to its ex 

gnet 53. will be first 
to operate, then 54, and finally 55, even 
though the switch arm 102 be immediately 

20 thrown into: connection with the strip 109. 

and drops itscore 34 to restablish the nor 
mal positions of the switches controlled 
thereby. The field-resistance will be short 
circuited so that the motor will have maxi 
mum field strength when again started. In 
stead of first pushing the selected button 118 and then bringing the motor, up to full 
the right from its left-hand position, if de 
sired the switch 100 may be placed in such 
position as to give the speed required and 
then a selected push buttorn oerated. In 
such ease the motor would start and acceler 

ing in succession to cut out or short-circuit the resistances 62, 63 and 64. 

spepd by moving the rheostat arm 102 to . 

70 

75 

80 

ate automatically to the desired speed, the 
magnets 53, 54 and 55 automatically operat 

85 

treme right and position it will connectio. In lowering the curtain operation is 
gether segmental strips 104, 110 and 109 and somewhat different. To explain this, let it." 

y i? leave the contai strip 103. Now the be assumed that the switch arm 02 is is the 25 latter is connected by : conductors 153,129 position shown in Fig. 1. Then if a 90 
to the shunt field winding 30. Therefore 
when the rheostat arm EE the strip : 108 the circuit of thigs 
would open at that póint were it not for the 

p 10 which is now in elec 
trical engagement with the rheostat arm 102, 
is bonnected through a resistance 101 to the 

103. It will therefore be seen that the: 
resistance 101 is placed in series with the 

35 shunt field winding. This will cause the 
field to become weakened and the speed of 

30 fact that the strip 

; :strip 

the motor to accelerate still further. . 
As the load on the electric-motor ap 

: proaches its limit of travel the stop motion 
40 switch will be opened by the lifting of the 

1 

45 of the brake magnet 122. The three relay versing switch D, and thence through the lio 
magnets, 78,79 and 80 will also be de&ner- auxiliary switch of the reversing switch. 
gized by their circuit being opened at the U to the negative lead. 3. The magnet 
push bitton contact 114, for when the bar of the reversing Switch. D is now in a cir 
117 is lifted current is cut off from the solen-cuit across' the mains and the contacts 12 

50 oid 115 and the armature 114 is therefore and 13 are brought into engagement with 11: released. The deenergization of the mag- the fixed contacts 10 and 11, respectively, 
nets 78, 79 and 80 causes the switches 90,91 and the contacts 7 and 8 are electrically dis. ... and 92 to automatically open. The opening connected to prevent any possible circuit 

. . . of the switch. 90 causes the current to be cut through the magnet of the reversing switch 
55 off from the magnet of the reversing switch U. Upon the closing of the reversing switch 120 

U, and the latter will therefore operate au- D the motor circuit will be closed from the 
tomatically to open, position and cut of the positive main 2 by way of contacts 10 and 
main current EP, from the motor. It 12, conductor 26, armature brush 27, arma 
should be observed, however, that the shunt tute 25, brush 24, contacts 18, 11, conductor 60 field winding still receives current through 164,32nd resistances 62, 63 and 64 to the 12: 

contact bar 117 out of engagement with the 
stationary contacts 119, and 120. This will 
at once effect. the stopping of the hoisting 

: mechanism by reason of the de?nergization 

: "the speed-dontrolling switch 100 and resist 
ance 101. As soon as the reversing switch 

unt fields winding. 

iconductor 133 to the negative lead 3. 
brake apparatus will be released and the 

- push-button 128 held in by 

“down' push-button, such as that desig 
will be closed from the positive lead 2 by 
way of conductor 139, switch 72, conductor 
13, switch 73, conductor 136, relay magnets 
81, 82 and 83, conductor 156, conducting bar 
12, contact. 129, core 130, solenoid or hold ing-coil 131, conductor 134, stop motion 

sitch, brake magnet 122, and thence by the 

the relay magnets 81, 82 and 83 will be en 
ergized to close their respective switches 93, 
94 and 95. The switch 93 controls the elec. 
E. of the reversing switch D, and when closed forms a circuit for such magnet 

nated 128 for example, is actuated a circuit 

The . 

its magnet and 

95 

00 

105 

from the positive lead 2 by conductors 139, ... 
157,142 to and through the magnet of re 

negative lead 3. . It will be observed that 
the current is now sent through the armature U operates to open fosition, the magnets 53, 54 and 55 are definergized, since they are 

'65 open-cirgited at the contacts 22, 20. The versing switch Uis closed. \ . . 
The shunt field being excited and the , 

in a reversed direction to that when the re 

A 

t 
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brake apparatus being released from the 
hoisting unit controlled by the brake magnet 
122, the load controlled by the latter is per 
mitted to descend. At this time the closing 

5 of the Switches 94 and 95 by the magnets 82 
and 83, respectively, has no further effect. 
When the reversing switchD is operated a 
circuit is closed also from the positive main 
2 through conductors 163, 192, contacts 37. 
38 and bridge piece 35, conductor 400, elec 
tro-magnets 41, 42 and 43, conductors 28, 29, 
contacts 13, 11, conductor 164, and resist 
ances 62, 63, 64, to the negative lead 3. The 
magnets 41, 42,43 are therefore energized 

15 by being placed in a circuit across the arma 
ture and will operate to close their switches, 
the plunger 65 being first lifted to bring the 
plate 44 into engagement with the contacts 
47, the plunger 66 then being lifted to bring 
the plate 45 into engagement with the con 

lo 

20 
tacts, 48, and finally the plunger 67 being 
lifted to bring the plate 46 into engagement 
with the contacts 49. The electrical connec 
tion of the contacts 47 places the resistance 

25 50 in parallel with the motor armature in 
the circuit from brush 24 through contacts 
13, 11, conductors 164, 158, contacts 47 and plate 44, resistance 50, a portion of the nega 
five lead 2, contacts 10, 12, conductor 26 to 

30 the other brush 27. This parallel circuit 
thus formed is of such low resistance that 
the current received by the armature will 
be comparatively small and therefore the 
motor will operate at slow speed. It should 

3 be also noted that the resistances 62, 63 and 
64 are in series with the motor armature, 
which effects a still further reduction in 
speed of the motor. The latter resistances 
are always in series with the motor when the 
latter is lowering its load. The potential 
across the motor armature brushes, however, 
is at this time sufficient to effect the ener 
gization of the magnet 33 and cause the lat 
ter to lift its plunger 34 and the plates 35, 

45 36 and 37 connected thereto. A circuit for 
the magnet 41 is opened at the contact 38, 
but another circuit for this magnet is still 

40 

closed by the switch 100 through the con 
ductor 155 at the contact segment. 106. 

60 However, as soon as the rheostat arm of 
switch 100 is moved out of engagement with. 
the segmental strip 106, the magnet41 has 
its circuit opened and the plunger 65 will 
therefore drop. The resistances 50, 51 will 
then be placed in series with each 6ther and 
in parallel with the armature. More cur 
rent will then flow through the armature, 
owing to the increased resistance of the par 
allel circuit, and consequently the motor will 
be accelerated. The magnets 42 and 43 still 
receive current at this time from the positive 
lead 2 through conductors 139, 138, segment 
104 of the switch. 100, arm 102, contact strip 
107, resistance 97, switch. 94, conductor 159, magnets 42 and 43, conductors 28, 29, con 

'40. 

5 

tacts 18, 11, conductor. 164, and resistances 
62, 63, 64, to the negative lead 3. The re 
sistance 97 is for the purpose of taking the 
place of the magnet 41 and maintaining the 
current in the magnet 42 and 43 substan- 70 
tially the same as before. 
When the rheostat arm 102 is moved onto 

the segment 108 the magnet 42 is open-cir 
cuited at the strip 107 and the magnet 43 is 
alone excited by current passing through a 75 
circuit including ther resistance 98 and the 
switch95, the current in this circuit remain 
ing substantially the same as before, owing 
to the resistance 98 being equal to the sum 
of the resistances of both magnets 41 and 42. 80 
Upon the opening of the circuit supplying 
the magnet 42 the resistance 52 is added to 
the resistances 50 and 51 in the circuit paral 
lel to the armature. The motor will there 
fore accelerate to a higher speed. A further 85 
movement of the arm 102 causes it to run 
off the strip 108 onto the strip 109. This 
operation opens the circuit of the magnet 
43, causing the contacts 49 to become dis 
connected by the dropping of the plate 46. 90 
The parallel circuit to the motor armature 
will then be opened. The arm 102 when 
placed in its extreme position on the seg 
ment 110 inserts the resistance 101 in the 
shunt field circuit, thus bringing the motor 95. 
to its normal lowering speed. It will thus 
be seen that after the motor has been ac 
celerated to full speed in lowering, the re 
sistances 62, 63 and 64 are in series with 
the motor armature, the resistances 50, 51 100 
and 52 are entirely cut out and the resist 
ance 161 is in series with the shunt field winding 30. . . . 
As the curtain approaches the lower limit 

of its travel, a cam, for instance, of the 
stop motion mechanism, lifts th bridging 
member 31 out of engagement with the con 
tacts 32, thereby opening the circuit of the 
magnet 33. The plunger of the latter will 
therefore drop, permitting the plate 35 to 
connect the contacts 37, 38 and the plate 36 
to connect the contacts 39, 40, and the plate . 
37 to electrically disconnect the contacts 40 

The connection of the contacts 39, 40' 
short-circuits the field resistance 101 by the 
conductors 163 and 130. The connection of. 
the contacts 37' and 38 places the magnets 
41, 42 and 43 across the motor armature. 
These magnets will therefore receive current from the line and will operate successively 9 
their switches to effect he insertion of the 
resistance 50 in parallel to the armature and 
causing the latter to be retarded. This re 
tarding action is increased by the strength 
ening of the shunt field, due to the cutting 
out of the resistance 101. The hoisting ma 

05 

0 

115 

125 
"chine will then lower the curtain at a re 
duced speed until when the curtain almost 
reaches its extreme limit of travel, the stop motion switch is opened by lifting the mem-89, 

  

  



ber 18 from the contacts 120 and 121, thus 
deénergizing the brake magnet 122 and ef 
fecting the application of mechanical brake 
apparatus and the disconnection of the cor 

5 responding unit of the multiple hoisting ap 
paratus from the driving motor. If de 
sired, the magnets 43, 42 and .41 may be ad 
justed to operate successively in the reverse 
order, so that if the curtain drives the 

10 motor forward as a generator one or more 
of the sections of resistance 50, 51 and 52. 
may be inserted in a circuit parallel to the 
armature, thus obtaining a reduction, in 
speed in proportion to the load. That is, 
if the load is heavy and descending rapidly 
the nomentum may be sufficient to cause the 
motor, acting as a generator, to energize all 
three of the electro-magnets 43, 42 and 41 

5 

action, since the resistance 50 alone is in 
series with the motor armature in a local 
circuit. If the momentum is not so great 
then the magnets 43 and 42 alone would op 
erate and the retarding action would fe 
that due to both the resistances 50 and 51. 

20 

25 
When descending with a light load, although 
still driving the motor as a generator, there 
will be less retarding action, and therefore 
only the magnet 43 will be energized and all 
the resistances 50, 51 and 52 kept in the 
electro-dynamic brake circuit. 
The slow-down switch comprising the con 

tacts 32 is operated to open position both 
when the curtain approaches its upper limit 

35 of travel and when it approaches its lower 
limit of travel, and is operated to such open 
position before the stop motion switch, com 
prising the member 118 for instance, is 
lifted. After the member 118 is lifted and 

40 the brake mechanism applied to stop the mul 
tiple curtain hoisting unit, the member 31 is 
again permitted to connect the contacts 32, 
32. This operation may be secured by any 
well known stop motion apparatus, but I 
prefer to employ that illustrated in my co 
pending application Serial No. 282,234 here 
in before referred to. 

30. 
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As indicated in Fig. 1 by the push button 
switches and the brake magnets, the con 

50 trolling system is designed for a multiple 
hoisting apparatus having six different 
units, each controlled by an "up and 
“ down manual switch, and 'up' and 
"down” stop motion switch and by a brake 

55 magnet. Furthermore, as before pointed 
out, the control of the hoisting units may 
be effected in two ways: First, the rheostat arm 102 is placed in a position correspond 
ing to the desired speed and then a button 
selected for effecting the operation of a cor 
responding unit. The motor then starts and 
carries the load up or down as described. 
Second, the button is first pressed and the 
rheostat arm then moved from its initial 

65 position to a position corresponding to the 

so 
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to sectire maximum electro-dynamic brake 
switch; 283, starting resistance; 268, the 

215, 216 and 217. The movable contacts 

desired speed. The switches 72 and 73 are 
safety, switches and may be placed in any 
of the controlling circuits desired for the 
purpose of stopping the hoisting units or 
the motor quickly in case of an emergency. 70 : 
In this instance the safety switches 72 and 
73 are respectively placed in the circuit in 
cluding the conductors 139 and 138 and in : 
the circuit including the conductors 136 and 
137. . . . . . . 75 

Referring now to the modification shown 
in Fig. 2, it will be seen that the general, 
arrangement is substantially the same as: 
that set forth in Fig. 5 of my co-pending: 
application Serial No. 282,235 already re-80's 
ferred to. 25 lates the motor arma: design 
ture; 30, the shunt field winding; 280 and . . 
281, the reversing switches; 284, a bank of . 
push buttons for selecting one of the brake: . . 
magnets 286; 282, a manual controlling 85 

switch mechanism for controlling the start-. 
ing resistance; and 387, a brake magnet for. , 
the electric motor itself. ; ; ; 
In the main motor circuit are four sec-. 90 

tions of the starting resistance 287,288, 289. 
and 290 which are controlled by the accel- . 
erating magnets 292, 293, 294 and 295. 
These controlling magnets are in turn con-... 
trolled by the manual switch 282. The main 95 

- circuit also contains the slow speed resist 
ances 296 and 297 which are controlled by 
the slow speed magnets 298 and 299, the 
latter being also connected to the manual 
switch 282. 10 
The reversing switches 280 and 281 are arranged to be operated by electro-magnets 

comprising solenoids 200, 201 and plungers, 
202,203 movable therein. The plunger 202 . . 
is connected to an insulating bar 204 which 105 
carries three' contacts 206, 207 and 208. The 
latter contacts are arranged to be moved 
into engagement with the contacts 212, 213 
and 214, respectively, when the solenoid 200 
receives current. In a similar manner the 
insulating bar 205 is connected to the plun 
ger 203 and carries the contacts 209, 210 
and 211, above which are the fixed contacts : 

llc, 

206, 207 and 208 are connected to the bind-ll 5 
ing posts 218, 219 and 220, respectively, and 
the movable contacts 209, 210 and 211 are: 
connected to the binding posts 221, 222 and 
223. The binding posts 219 and 222 are: 
connected respectively to the binding posts 
224 and 225 of the stop motion and brake 
circuits hereinafter described. The binding 
post 218 is connected by the conductor. 226 
to the brush 227 of the motor armature 25, 
the other brush 228 being connected by the 125 
conductor 229 to the resistances 290 and 296 
at the point 253. The binding posts 220 
and 223 are connected together and to the 
resistance 287 and to the fixed contacts 234. 
to 237, inclusive, by the conductor 233. It 130 

120 
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should be noted that conductors 226 and 230 
lead from the binding post 218 to the fixed 
contacts 231 and 232. w 

Referring now to the manual controlling 
switch 282, it will be seen that the same 
comprises a plurality of arc-shaped fixed 
contact strips consecutively arranged. These 
contacts may be secured to a base of slate 
or other insulating material. The switch 
lever is here shown made of insulating ma 
terial with contact strips or bridging pieces 
334 and 335 secured to it. This lever may 
be of other material, however, and the bridging pieces separated electrically from 
it by means of insulation, or otherwise con structed. 

20 
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In order to start the motor the lever 241 is moved to the right or left, depending 
upon the direction in which the motor is to 
be run. Normally, that is, when the lever 
241 is in central position. as shown, the 
pieces 334 and 335 bridge respectively the 
strips. 336,337 and the strips 339 and 340. The strip 339 is electrically isolated. When 
the lever 241 is moved to the right the con 
ductor 335 will engage the strip. 343. This will result in closing the following circuit: 
from the positive main by way of conductor 
244 to and through the solenoid 201, con 
ductor 245, strip 343, bridging contact 335, 
circular contact strip 340, conductors 246, 
247 and 248 to the negative main. 
The closing of the circuit just traced 

effects the closing of the reversing switch 
281 which establishes a circuit through the 
motor armature as indicated by the heavy 
lines which may be traced as follows: from 
the positive lead 244 to and through the 
contacts 215, 209, conductors 226, 249, brush 

40 
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227, motor armature 25, brush 228, conduc 
tor 229, resistances 290, 289,288 and 287, 
cqnductor 233, contacts 211, 217, and con 
ductor 248 to the negative main. There is 
also established a circuit in shunt to the 
armature from conductor 226 by conductor 

- 250 to contact strip. 337, bridging contact 
334, strip 336, conductor 251, magnet 298, 
conductor 252, to the point 253 where the 
conductor 229 from the brush 228 joins the 
resistances 296 and 290. The energization 
of the slow'speed magnet 298 will cause the 
movable contact 254 to engage the fixed con 
tact. 231 and insert the resistance 296 in 
parallel with the armature through the con: 
ductors 229, 230 and 249. The circuit of 
the shunt field winding 30 is also established and may be traced from the binding post 
219 through the conductors 255, 256, 27, 
247 and 248 to the negative main. The 
motor will now start with the starting re 
sistance 283 in series with the arinature and 
the resistance 296 in parallel therewith, this 
being the condition of slowest speed. It 
the switch lever 241 now be moved a little 
farther toward the right so that the bridg 

ing member 334 shall engage the strip 338, 
The space between the strips 336 and 338 is 
preferably a little less than the width of 
the bridging member 334 so that the latter 
will engage the strip 338 before it leaves the 
strip 336. As soon as the member 334 en 
gages the strip 338 current may flow through 
the conductor 250, strip 337, member 334, 
strip 338, conductor 258 to the other slow 
speed magnet 299, and by way of the con 
ductor 252 to the point 253. It will thus be 
seen that the magnet 298 is first connected 
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across the armature and then also the mag 
net 299 in parallel therewith, but as soon 
as the contact 334 leaves the strip 336 the 
magnet 298 is decinergized and the contacts 
231 and 254 are separated. Before this oc 
curs, however, the contacts 232 and 259 will 
have been connected by the magnet 299 so 
that when the member rests on the strip 

80 

338 alone both the resistances 296, and 297. 
will be placed in series with each other in 
a circuit parallel to the motor armature. 
The resistance parallel to the armature is 
therefore increased and the speed of the 
motor accelerated somewhat. A further 

90. 
movement of the lever 241 to the right onto 
contact strip 
by way of conductor 263 through the re sistance 264 and the accelerating magnet 
292, conductors 265, 252 to the point 253. 
The movable contact 266 will be drawn up 

259 will cause current to flow . 

95 

against the fixed contact. 234 and thus short 
circuit the resistance section 287. The next 
step occurs when the member 334 leaves the 
strip 338, whereupon the magnet 299 will 
be de?nergized and the resistance sections 
296,297 removed from the parallel circuit. 
The resistances. 288, 289 and 290 are now 
in series with the motor arnature, the motor 
running at an increased speed. When the 
member 334 is noved onto contact 360 cur 
rent will flow through the conductor 267, 
resistance 268, the magnet 293, magnet : 
conductors 265, 252 to the point 253. It 
will be noticed that although the resistancé 
264 is cut out by this last operation the 
magnet 292 remains in circuit. The value 
of the resistance 26S is less than that of the 
resistance 264 an amount approximately 
equal to the resistance of the solenoid of 
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net 292, . 
110 

115 

the magnet 293 so that the current shall be 
about the same as before. When the mag 
net 293 is energized the contacts 235,271 
will be connected and both the resistances 
287 and 288 short-circuited. This will still 
further increase the speed of the motor. In 
a similar manner also the resistances 289 
and 290 are short-circuited by a further 
novement of lever 241 to bring the motor 
up to full speed. - 

It should be noted that the resistances 264, 268 and 270 are so proportioned with respect 
to the resistances of the solenoids of the 
magnets 292, 293,294 and 295 that the com 
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bined resistance of the solenoids and the rest so that any particular group of hoisting de vices may be selected beforehand to be oper 

10 
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20 

sistances that are in circuit at any time re 
main substantially the same. That is, when 
only the magnet 292 is energized the resist 
ance 264 is sufficient to cut down the current 
to what it will be when all the magnets are 
connected in series and all of them energized. 
The difference between the resistances 264 
and 268 is equal to the resistance of the solen 
oid of the magnet 293, and the difference 
between the resistances 264 and 270 is equal 
to the combined resistances of the solenoids of the magnets 293 and 294. Also the com 
bined resistances of the solenoids of the mag 
nets 293,294 and 295 is equal to the resist 
ance 264. It should be also noted that, with this arrangement of accelerating magnets, I 
am enabled to bring the motor up to any 
speed desired, dependent upon the position 
of the manual controlling switch. 
more, by returning the switch lever 241. I am 
*enabled to reduce the speed of the motor to any point corresponding to the position of 
the switch lever. In other words, the speed 

25 
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of the motor is always dependent upon the 
position of the switch lever 241 and may be 
increased or decreased at will. Preferably 
the starting resistance should be so propor 
tioned as to give a wide range of speed for 
the motor. The number of sections of the 
starting resistance may be varied as desired, the greater the number the greater the re. 
finement of speed control. . Referring to the bank of pushbuttons 284, 
it will be noticed that each is provided with 
two electro-magnets, each of which tends to 
operate the button in the same direction. 

40 

The series of electro-magnets 277 are con 
nected in series with each other and are nor mally energized by current passing from the 
positive main to and through the contact 216, 
conductor 274, switch 275, conductor 276, electro-magnets 277, conductors 257 and 247 
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to the negative main. Current is always 
passing through this circuit, when the main line Switch 1 is closed, but the energization 
of the electro-magnets 277, is insufficient to 
close the series of switches 278. When, how 
ever, a push button is pressed in to close one 
of the switches 278 against the action of a Spring 383, the corresponding electro-magnet 
277 will have sufficient strength to hold it closed. So long as the manual controlling switch 282 remains in normal position and 

55: neither reversing switch is closed, the switch 
275 will remain closed and the operation of 

60 
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one or more of the push buttons 284 will 
have no operative effect except to set them 
in readiness to cause the brake magnet to be 
energized, and thus automatically connect a hoisting apparatus and a rotating friction 
disk. That is, the circuit through the upper. 
series of solenoids being a holding or retain 
ing circuit, will serve to hold a button 

ing posts 225. It will be apparent that 

though one of the limit switches is open. 
The “down” limit switches cannot convey 
current when the movement of the load is 

Further 

the shunt field circuit the mag 
will open the Switch 275 and this has the effect of ideenergizing the upper series of 

switch 275 to break the circuit of the mag 

pressed in positions, and consequently main 
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ated together. Upon the operation of the 
automatic limit switches the buttons will be 
released to return to their normal positions, provided the switch 275 is in open position. 
at such time. . . . . . . . . Each of the brake magnets 286 is provided 
with a “down limit switch 380 and an the 75 
magnets 286 being connected to them at in “up” limit switch, 381, the solenoids of the 
termediate points. All of the “down 'limit . 
switches are connected to the binding posts . . . 
224 and the "up limit, switches to the bind 

lu 80. 
when one limit switch is opened the other . . . 
still remains closed. Also when one revers 
ing, switch is closed the other is in opened 
position, and the latter may be operated al 

upward; the same condition holds with re gard to the “uplimit switches whose cir 
90 cuits are broken when the “down 'reversing 

switch is closed. , . . . . . 
As soon as the current begins to flow in et 382 therein 

electro-magnets 277 of the pushbutton appa 
ratus. 284. The push buttons that had been 
operated would then fly out of their normal 
positions by reason of the springs 383, un 
less held in by one of the electro-magnets 384 
in one of the brake magnet circuits. Assuming that all the push buttons have 
been operated and are held in circuit-clos- . . ing position by the upper series of magnets. 

- 0. 105 

right to operate the “up reversing switch. 
277, let the switch lever 241 be moved to the 
The shunt field circuit heing closed, the 
magnet 382 will be energized to open the 
nets 277. But before this can take place 
current flows from the positive main 
through the contacts 216,210, binding posts 
222, 225, and in parallel through the cir 
cuits 385, the “tip” limit switches. 381, ... . . 
brake magnets 286, circuits 386, electro-mag - 115. 
nets 384, switches. 278 to the conductors 257, 247, and thence is the negative main. The 
electro-magnets, E. E. been ergized to hold the : 120 
tain the selected brake magnets energized. 
If only one or less than all of the push but 
tons have been actuated, those which have not been operated will remain inoperative, 
by reason of the switches controlled thereby 
remaining in opened position, the lower elec 
tro-magnets. 384 thereof therefore not re 
ceiving current. . . . . . . . . . . The motor having started, its speed may 

pressed in after having once been operated be varied as desired and the brake magnets 130 
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sh buttons in their . . . . 
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the curtain connected thereto in the 
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corresponding to the operated push buttons 
will release the brake apparatus to effect the 
actuation of corresponding hoisting units. 
Such hoisting units will continue to operate 
until the brake, circuit is broken by stop 
motion apparatus. The push button cor 
responding thereto is then automatically re 
leased, but the motor may continue to rotate, leaving the hoisting unit and consequently 

poS1 
tion, determined by the setting of the stop 
motion mechanism. When the controlling 
switch 282 is operated back to normal posi 
tion the motor will of course be brought to 
rest, a brake being applied automaticily to 
the motor shaft, which brake may be re 
leased by means of a brake magnet 387 
whenever, one of the reversing switches is 
closed. When the switch 282 is in its nor 
mal position the shunt field circuit is inter 
rupted at the reversing switches and the 
magnet. 382 therefore again permits the 
switch 275 to be brought to closed position. 
The circuit through the holding electro 
magnets 27 is therefore again established. 
Obviously those skilled in the art may 

make various changes in details and ar 
rangement of parts without departing from 

, the spirit and scope of my invention as de 
30 

35 
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50 
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fined by the appended claims, and I desire 
therefore not to be limited to the precise 
construction and connections herein dis 
closed. .. - 
What I claim and desire to have protect 

ed by Letters Patent of the United States 
S 
1. The combinition with an electric mo 

tor, of starting and stopping apparatus 
therefor, a switch, means EE upon 
the position of said switch for varying the 
speed of Said motor without stopping the 
same, a multiple of brake electro-magnets, 
and means for selecting one or more of said 
electro-magnets. . . . 

2. The combination with an electric motor, 
of sectional starting resistance, a manual 
electric switch, means controlled by said 
switch for varying said resistance to effect 
a variation in the speed of said motor, the 
speed of the motor at any time correspond. ing to predetermined positions of Said 
switch, a multiple of brake magnets, and a 
selective system for the latter. - 

3. The combination with an electric mo 
tor, of sectional starting resistance in series 
therewith, additional resistance in a nor 
mally open circuit - and parallel with the 
armature, and means comprising a manual 
switch for controlling said resistances to vary 
the speed of the motor at will, whether the motor acting as such is rotating in one di 
rection or the other. 

4. The combination with an electric mo 
tor, of resistance in a normally open circuit 

5 and parallel to the motor armature, starting 

resistance in series with the armature, sep arate electro-magnetic mechanism for con 
trolling the respective resistances, and a 
manual switch for effecting the operation 
of said mechanism to vary the speed of the 
motor dependent upon the position of said 
switch irrespective of the direction of rota 
tion of the motor armature. 5. In multiple curtain hoisting apparatus, 
the combination with an electric motor, of 

7 

75 
starting and stopping, apparatus therefor 
speed controlling mechanism, a series of 
electro-magnetic pushbutton switches, a cor 
i'esponding series of devices to be controlled 
by said switches, and means for retaining 
Selected Switches in closed position. 6. In motor controlling apparatus, the 
combination with an electric motor, of re 
yer'sing Switches therefor, of sectional start 
ingresistance, a series of switches for con 
trolling said resistance, a series of electro 
magnets for operating said switches, a man 
lial switch for controlling the operation of 
said electromagnets and effecting a varia 
tion of speed of the electric motor, a relay 
for controlling the circuit of said electro 
magnets, and a Switch for causing said relay 
to open the magnet circuit and re-insert the 
starting resistance to slow down the motor. 

7. In motor controlling apparatus, the 
combination with an electric motor, of re 

80 
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versing switches therefor, electro-magnets. 
for operating said reversing switches, relays 
for controlling said electro-magnets, accel 
erating apparatus, additional relays, a man 
ual switch co-acting with said additional re 
lays to control said accelerating apparatus, 
and additional switches for controlling all 
of said relays. . . 
-8. In motor controlling apparatus, the 

100 

05 

combination with an electric motor of, re- . versing switches therefor, starting resistance, 
electro-magnetic switches and controlling 
means for varying said resistance to ac 
celerate the motor when operating in one 
direction, additional resistance, and an 

10 

other series of electro-magnetic switches op 
erated to insert said additional resistance 
in parallel to the motor armature when the 
notor is being rotated in the opposite di. 
rection. 
9. In motor controlling apparatus, the 

combination with an electric motor, of start ing and accelerating apparatus therefor, 
means for controlling the speed of the motor in a predetermined direction, and a relay 
dependent upon armature potential for con 
trolling both the accelerating apparatus and 
the said speed varying means. * . . 

10. In motor controlling apparatus, the 

115. 
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combination with an electric motor, of start E. apparatus, therefor, electro-magnetic ac 
celerating devices, a resistance and a switch 
for inserting said resistance in the shunt 
field circuit of the nr. or to increase the 130 
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speed thereof, an electro-magnet connected 
across the motor armature, and switches op 
-erated by said magnet to render the accel 
erating devices inoperative and to cut out 
said field resistance to automatically reduce 
the speed of the motor - - 

11. In motor contraling apparatus, the 
combination with an electric motor, of ac 
celerating apparatus therefor, a resistance, a 
means for inserting said resistance in the 
shunt field circuit to increase the speed , of 
the motor, a magnet connected across the 
armature, and a switch for short-circuiting 

15 

combination with a motor, of controlling 

said resistance when closed but normally 
held open by Said magnet. 

12. In motor controlling apparatus, the 

965,442 
means therefor, electro-dynamic appliances: 

| tion of Said motor, a series of electro-inag 
nets for operating said appliances, a manual 

motor armature, and a relay dependent upon 
armature potential for controlling the op 
erativeness of said magnets, and appliances. 

In testimony whereof, I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

ANDREW M. COYLE. 
- Witnesses: 

W. H. BRADY, 
A. M. ZABRISKIE. 

entirely electrical for retarding the opera 
20 

switch for connecting one or more of said 
magnets in series with each other across the 

  

  
  

  

  

  

  

  

  


