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To all whom it may concermn:

Be 1t known that I, MAXWELL W. DAY, 2
citizen of the United State’%,femdmb atdehen-
ectady, in the county of Schenectady, State
of New York, have invented certain new and

useful Improvements in Elevator- Control-

lers, (Case No. 550,) of which the following
18 a specification. |

The present invention relates to control-
lers used for regulating electric motors which
are employed f01 opemtmﬂ hoists or similar
kinds of work, and has for its object to pro-
vide a controller for shunt-wound motors
which will regulate the speed of the armature
as the load descends in a smooth and gradual
manner, at the same time arranging the cir-
cult relations so that when the load 1s light
current will be admitted to the armature in
the usual manner and the load driven down
and when the load is heavy the motor will act

as a generator and feed current to the supply--

malins. |

In the accompanying drawings, attached to
and made a partof this specification, Figure
1 is a diagrammatic view of a controller and
hoist-motor. TIig. 2 is a diagrammatic view
showinw-meaus for operating the controller.
Figs. 3, 4, and 5 are diagrammatic views of
the motor-cir cults in various positions of the
controller. Ifig. 6 1s a modification of my
improved cOntroller used in connection with
a single motor employed for operating two
hoists, and FFigs. 7, §, and 9 are diagrams of
the motor combinations.

Referring to KFig. 1 of the drawings, I have
shown a shunt-wound motor A geared to a
hoisting-drum I3 byspur-gears. By employ-
Ing spur-gears instead of the usual worm-
gearing
1ower ng, drive the motor, causing it to act
as a generator and Supply leent to the
mains ¢ and 0. On the other hand, i1f the

load in cage C is light current will be sup-

plied to the machine in the usual manner
and 1t will act as amotoranddrive the drumn.
The motor field-coils D are connected across
the mains ¢ and 0, and a switch K is employed
when it is desired to interru pt the circuit.
Mounted in a vertical row for engagement
with the moving contacts If and Grare brushes
1 to 10, inclusive. DBetween certain of the

field is in cireait with mains a and b.

a heavy load in cage C will, when.

- brushes are sections of resistance R,whichare

included 1n circuit in a manner heremmaften
described. With the brushes in the position
shown the armature of the motor is short-
circuited through contacts 11 and 12, and the
This
18 the ‘“oft” position of the controller and
the connections are as shown'in Ifig. 4.

The contacts I and G are mounted upon
a suitable drum or other support, and are
adapted to be moved into engagement with
the row of stationary brushes. 1f desirable,
however, the contacts may be stationary and

the brushes movable.

Assuming that it is desired to raise the load
in cage C, the contacts I are moved to the

rmht into engagement with the row of sta-

‘[1011:1.1‘3 brushes and the circuit will be as fol-
lows: Current entering from the main ¢ will
pass through switeh E to field-coils D of mo-

or A to main 0. A second path will be from-

main ¢ to brush 1, to contact 1', thence by
cross-connection to contact 4, to brush 4,
thereby short-circuiting the sections of re-
sistance between brushes 1 and 4, thence
through the remaining sections of resistance,

by wire 13, to armature of motor, through the

armature of the motor, by wire 14, to brush 3,
to contact
contact 10, to brush 10, to main d. The mo-
tor 18 now connected as shown in Fig. 3, and
a furtber movement of the contacts It to the
right cuts out one section after another of the
resistance, until finally all the resistance 1s
short-circuited and the armature connection

would be as shown by the dotied line e,

Ifig. 3.

When it is desired to stop the motor, the
contacts It are moved to the left, gradually
cutting in the resistance, until the contacts
assume the position shown and the armature
18 short-circuited.

I it 1s desired to lower the cage, the con-
tacts  are moved into engagement with the
brushes and the ecircuit is as follows: from
main ¢ to switeh K, through the field-colls D
to main . A second path is from main ¢ to
brush 1, through the sections of resistance R
to br ush 7, \\]101@ the circult divides, onc

path being to contact 7*, by cross-connection
| to contact 8, to brush 3, wire 14, armature

8, thence by cross-connection to.
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of motor, wire 13, to point . Starting at
brush 7, the second path is through the last
section of resistance R to point , “Where the
circuit unites with the one 1)10\ ously de-
scribed, to brush 9, contact 9*, by cross-con-
nection to contact 101 fo brush 10, to main b.
The connections thus established are asshown
in If1g. 5, and a further movement to the left
will eharme the relation between the resist-
ance R and the armature, until finally the
connections will be as indicated by dotted
line ¢ 1n Ifig. 5. It will be seen that the field
D is connected across the mains ¢ b, as is also
the resistance I¥, and that the armature-termi-
nals have been reversed and the armature
shunted by a certain amount of resistance.
:op the cage, the con-
tacts ¢ are moved back again to the right,
which changestherelation between resistance
R and the armature, until finally the cireuit
through the resistanceis interrupted and the
armature-terminals short-cirecuited through
contacts 11 and 12 and the connections are as
indicated in IFig. 4.

Assuming that cage C is lightly loaded, it
will be necessary to duv the cage down b}
the motor A. DBy the arran ﬂel_n_ent shown 1n
If1o. & a certain amount of the current will
flow through the armature, the amount being
dependent upon the relative resistances of
the seetion f of the resistance and that of the
armature, and the motor A will operate in the
usual manner. If, however, the load in the
cage Clis a heavyone, it will, by means of the
drum B and spur-gearing, propel the arma-
ture A, and a portionof the current thus gen-
erated in the armature will be fed to the re-
sistance R and the balance to mains a 0.

In Ifig. 2 1 have illustrated a means em-
ployed in actuating the circuit-controlling
mechanism. Thecage Cissupported by wire
ropes Il 1n any cus{'mn:;wy manner. ‘F'he op-
erating-rope I is passed around pulleys I' I”
and 1ts ends united. The controller is pro-
vided with a sheave J, to which is secured
rope L. Dy this arrangement the controller,
which 1s situated, preferably, at the bottom
of the hoist, may be controlled both from the
top and bottom, and by passing the rope
through the cage it may be controlled frem
this point also.

in IFig. 6 I have shown a modification of
my invenmou in which & single motor A by
means of the winding-drum I3 is employed
to raise and lower eages C and C'. The ar-
rangement of the cages and the ropes on the
winding-drum is such that as one cage is
hoisted the other is lowered. In a hoist pro-
vided with two cages adapted for simulta-
neous movement it 18 necessary to alternately
drive the motor in each direction to overcome
the load 1n the cages.

The sets of contacts I' and G are shown as
developed on the same plane, with the Tow
of stationary brushes 1 to 13, inclusive, lo-
cated between them., Thesetsof contacts If

P
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and G aresimilar, with the exeepiion that the

armature-contacls of If are reversced relative
to those of G, so that the armature of motor
A will revolve 1n opposite direetions when
the brushes engage with the sets of moving
contacts.

In addition to the two sets of contaects If
and G a separate commutating-switeh I 1s
provided, having mounted thereon contacts
14 and 15. The position of the switeh is de-
termined by therelative weights of the cages
Cand C'. Whentheloadincage C'is heavy,
it will be thrown so that the contact 15 is
in engagement with the stationary brushes,
but w hen the cage C 1s heavily loaded and
the cage C’ hghtlb loaded the switeh will be
thrown to the position shown in the draw-
ings. Contact 14 is employed when the load
in cither cage is sufficient to overhaul the
motor, and contact 15 when the motor 1s cm-
ployed to drive the load. As it is desirable
to employ more resistance for lowering than
hoisting, the contact 15 15 so arranged that
1t will short-circuit a number ol sectlons of
resistance at that time.

Assuming, for example, that cage Cls heayv-
ily loaded and ecage C' lightly loaded and that
1t 1s desired to lower cage €, the commu-
tating-switeh I would be moved to the posi-
tion shownin I'ig. 6 and the contacts G moved
to the left until the stationary brushes en-
oaged therewith, and the cirenit would be as
follows: from main ¢ through the field-mag-
net coils D of the motor to main 0. A sce-
ond path would be from the main «a to brush
10, to contact 10*, by cross-connection to con-
tact 12*, to brush 12, to point e¢'. Ilere the
circuit divides, one path being through the
armature of motor A tc brush I, to contact
1*, by cross-connection to contact 2, to brush
2. Starting again at point ¢/, the cireuit is
by wire 15 to contact 14 on the commutat-
ing-switeh, to resistance Iy, where it joins the
circult through the armature of the motor
and eommues through the various sections
of resistance to brush 19 on Jhe commutating-
switeh I, thence to brush 11, to eontact 117,
by eross-connection to contact 13, to brush
13, to main 6. Fhe motor is now connected
as shown 1n Iig. 9, the lield-magnet being
conneeted across the mains ¢ 0, as is also the
resistance IR, and the armature ol the motor
1s working on a closed ecircuit through a por-
tion of the resistance R. The motor 1S N0W
being driven as a generator andis supplying

If, on the other

current to the resistance .
hand, the load in cage C is light, the arma-
ture of the motor will receive current from
the mains ¢ O and drive the winding-drum I3,
which will lower the cage in the ordinary
nannev,

Assuming that cage € is being lowered and
1t 18 desirved to stop the motor, the contacts G
are moved to the right until the eircuit be-
tween them and the stationaryrow of hrushes
1s Interrupted and brushes 1 and 12 rest, re-
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spectively, upon contacts 16 and 17. 'This
causes the armature of the motor to be short-
circuited and stopped.
Assuming that it is desired to raise cage C,
the (,ommutatm -switeh IK is moved Lo Lhe
right, so that conmct 151sineng gagement with
Lhe statmnm y brushes and contact 14 is out
of circuit. With the contacts I in en: oage-
ment with - the vertical row of brushes the cir-
cuit will be as follows: from main ¢ to the
eld-coils D of the motor, to main b. A sec-
ond path will be from main ¢ to brush 10, to
contact 10, by eross-connection to contact 1]’
to brush 11 to brush 19, to contact 15, £
brush 20, which short-cireuits the sections of
resistance between brushes 19 and 20,to brush
7, thence through the sections of resistance
R to brush 2, to contact 2', by cross-connec-
tion to contact 1', to brush 1, to the armature
of the motor, to brush 12, to conmeb 12, by
CroSS- eonnee’non to contaet 13', to br ush 13,
to main 6. A further movement to the 1*1011’5
of contact I will cut out one section after an-
other of resistance until the armature is con-
nected directly across the mains.
1o stop the motor, contacts I are moved to
the left until the circuit between them and
the stationary row of brushes is interrupted

and the brushes 1 and 12 rest, respectively,

upon the short-circuiting oontmt% 16 and 17.

It will be seen that the short-cir cuiting con--

tacts 16 and 17 are employed in stoppmn the
motor when it i1s employed in hoisting and
lowering. When the brushes 1 and 13 rest

upon 16 and 17, the connections are as indi-
cated 1n Ifig. §.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In an electriccontroller, the combin atlon
of contaets for connecting the motor with the
source of supply, means t01 disconnecting the
motor from said source and connecting a re-

sistance across the mains, and means for

shunting the armature by a 1)0111011 ol the re-
mstanee |

2. In an electric controller,the combin atmn
of a set of contacts for estabhbhmn CONNEC-
tion between the source of supply* and the

o

motor, a second seb ol contacts for connect-
Ing a resistance across the supply-mains and
coupling the armature in shunt thereto, and
contacts for short-circuiting the armature for
stopping.

3. The combination with an electric hoist-
l'h()t()l having its field-coils connected across
the supply-mains, of a controller having a set
of contacts for connecting the armature in
circult with the source of supply, a second
set of contacts for connecting a resistance
across the mains and coupling the armature
in shunt to a portion of the resistance, and
means for varying the amount of resistance
which shunts the armature.

4. T'he combination of a shunt-wound mo-
tor having its field-winding permanently con-
nected to the source of supply, a winding-
drum geared to the motor by spur-gearing so
that under certain conditions the drum can
drive the motor as a generator, contacts for
connecting the armature and a regulating-
resistance across the mainsand regulating’the
amount of resistance included in such circuit,
contacts for short-circuiting the armature for
stopping, a second set of contacts for coup-
ling a resistance across the suppiy-mains and
the. armature in shunt thereto, and means
for varying the amount of resistance which
shunts the armature.

5. In a controller for an electric hoist-mo-
tor, the combination of a resistance, a set of
contacts controlling the speed of the motor-
armature when rotating in one direction, a
second set of contacts for regulating the ar-
mature when rotating in the opposite direc-
tion, and a separate commutating-switch pro-
vided with a set of contacts for short-circuit-
ing a portion of the controlling - resistance
when in one position, and a second set of con-
tacts forcompleting a portion of the lowering-
circuit.

In witness whereof T have hereunto set my
hand ﬂllfa 11th day of June, 1897.
\IA\\VELL W. DAY.

Witnesses:
. B, IIvLy,
K. V. CADy.
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