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SPEGIFIGA.TION formmg- pa.rt of Letters Patent No. 689,683, dated December 24 1901

&pplmetmn filed J'mle 17, 1901.

Qerial No. 64,824, (No modsl.)

.To all w?w;% Lt mar J! coneceri:
- Be it known that I, JOSEPH \V

~ citizen of the United-S"tates, residing at New-
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" tained by varying the field strength of the mo- |
tor and by controlling the potential of the ar--
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- elevation of the hoisting mechanism.

ton Highlands, county of Middlesex, State of
Massachusetts, have invented an Improve-
ment in Electric Elevators, of which the fol-
lowing deserlptlon, In eonnectlon with the ac-

companying drawings, is a specification, like

letters and numerals on the drawings 1epre-
senting like parts.

more pcut,icularly to the devices and connec-
tions for starting, controlling, and stoppmﬂ'

the elevator.

My invention has for its leading ob]ect the
provision of simple and eeonemleal means for
applying maximum power for starting pur-
poses, and then when once started plopelly
accelerating the speed according to the load,
and also when it is desired to stop the eleva
tor quickly reducing the speed independently

of the load and stopping without shock or

danger to the apparatus or passengers.

My invention also includes a complete sys-
tem of manual control in combination with
automatic control operating independently
of the operator on approaching the limits of

travel, together with automatic means for

keepingthecurrent within the limits of safety

of the apparatus and fm increasing the torque

of the armature. |
- The speed control of my ‘inv ention is ob-

mature-circuit by means of a-rheostat work-
ing in harmony with the field -control, as will

-be more fully set forth preeently

The various-details of construction, wiring
&c will be more fully pointed out in the

course of the following description, reference
‘being had to the accompanying drawings,
~whichillustrate preferred embodiments of my

invention, and the latter will be more particu-
larly deﬁned in the appended claims. |
In the drawings, IFigure 1 represents my in-
vention dlafrldmm..-l,tledllyi ‘Kig. 2 shows 1in
side élevation sufficient details of the hoisting

mechanism and conneected parts to enable I;he_

invention to be understood. Fig.3isan end

. Fig. 4
is an enlarged front elevation of one form of

. MOORE, a

antomatic controller. Fig. 5 is a view simi-
lar to Fig. 2, showing a slightly-modified form
of appamtue

inw a detail of Fig. 5.

Fer purposes of illustr: Juon L haveindicated |

my invention as applied toaworm and worm-
wheel elevator, (best shown in Figs. 2 and 3,)

- | in which any IlbI]dl cage or elevator A is sus-
My mvenmon is animprov emenb in eler.,trlc |

elevators, hoists, and the like, and relates |

pended by a cable or cables a, passing over

direetion-pulleys a’ a? to a drum a®, mounted

on and driven by a shaft a* by means of a
worm-wheel a’and worm ¢® on a shaft a’, con-

‘nected by a combined coupling and brake-

wheel B to a motor C, the elevator being eoun-—
terbalanced in'usual manner by the Welﬂ‘ht a’,
connected over a pulley o' with the dram .

- Referring now to Fig. 1, in which the gen-.

eral plan.of wiring and arrangement of parts
is indieated diagrammatically, I have indi-
cated a manual controlling device or hand-
lever d, which may be located as desired on

‘the car, at the motor or elsewhere, and serves
| to make and break connections between the
mains 1 2 and the motor C, main switech D,

automatic controller E, I'eversing;-swit_eh F,

‘rheostat 3, and aatomatic safety-switch H,

all of which are shown as employed. in the
completesystem exhibitedin Fig. 1, although,

as will be explained later, certain of these

parts for some purposes may be omitted and

various changes made within my invention.
The hand-lever d is provided with brushes .

or contact-makers d’ d?, which codperate with

suitable contacts 38 to 16 inclusive, and from

these contacts-suitable eonneemone_ are made

to the various parts, a wire 17 connecting by
a branch 18 with one of the switch:solenoids-

£ of the switch F and by another branch 19
with a contact 26 for a switch knife or levere

of the antomatie switch, the branch 18 con-

‘necting from the se_lenoid f to a contact 20
and thence by a bar 21 of the upper portion
f' of the reversing-switch to a contact 22 and

by a wire 23 to a eontacb 24 and a wire 25 to
"the main 2.

The branch 19 connects with a

| contact 26 through the levere, as stated, with
a wire 27, from which a branch 28 leads to a'
solenoid g of the rheostat G, and from said
solenoid a wire 29 connects at 30 with a wire
| 31, which leads to the contact 9 of the manual

Fig. G is adiagrammatic view
--111115131 ating a further modlﬁeatlon and Fig.
is a top plan view, partly bmken eut show |
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switch. Thelatter, throughits brush d', con-
nects when moved to the right, Fig. 1, with
a wire 32, leading to the safety-switeh H and
normally making connection through the le-
ver /i of the latter with a contact 33 and wire
3%+ to a pivoted contact-knife e’ of the auto-
matie switch K. The latter when in the po-
sition shown in Fig. 1, in which the elevator
Is at the bottom of its travel, connects with
a contact 35, from which a wire 36 leads to a
point 37, where it unites with the main arma-

ture-circuit leading across the switech F at the

contacts 3839 when joined by acontact-maker

J*of the switeh, and thence by wires 40 41 to

the armature c of the motor. From the latter
the current is conducted by wire 42 in series
with the safety-switch actuator, shown as a
solenoid /', to a wire 43 and back across the
reversing-switch by contacts 44 45 and con-
tact-maker f° to the main 2 by means of a
conductor 46. The main switch D is operated
as a result of the current passing through the
solenoid ¢ of the rheostat G, the lifting of
whose core ¢’ raises the arm ¢? thereof against
aspring 47, thereby bringing a contact-maker
48 into connection with the contact 49 and

completing the cireuit from the conductor 27
‘to a wire 50, secured at 51 to the solenoid X

of the switch D, the opposite end thereof hav-

ing connection 52% with the main line, there-

by instantly raising the core d’ and closing
the switch, whose arms d? d? complete the ¢ir-

“cult between the mains by means of the con-

. ductors 52 and 406, the former through the con-
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tact-maker * and contacts 53 54 connecting
with a wire 55 to the rheostat-lever g2, which,
1t will be remembered, is in raised position in
connection with the upper contact ¢ thereof,
and thence through the resistance to a wire 56,
andthenceatthe point37across the reversing-
switch at 38 39 and to the armature through
the wires 40 41, and thence back through the
safety-switch and wirve 43, &ec., to the main.
It will thus be seen that the exciter-circuit for
the rheostat-solenoid and also the main arma-
ture-circuit both pass through the armature
across the contacts 38 39 of the reversing-
switch and return across the contacts 44 45 of
sald switch. In the same manner the excit-
ing-current of the rheostat-solenoid passes
across the reversing-switch between contacts

67 58 when the switch F is reversed, and

thence through the wire 59, safety-switch so-
lenoid A/, and wire 42 in an opposite direction
through the armature and back over the wires
41 40 across the reversing-switeh by the con-

tacts 60 61 and wires 62 and 46 to the main,

it being understood that the contact-makers
J*f? of the reversing-switch properly connect

6o the contacts when actuated by their solenoid

J° energized by current from the wire 63.
50, likewise, the main switech D is operated
by current from the wire 63 in the same man-

~ ner that it was previously operated by cur-

65

rent from the wire 17, the currentin this in-
stance passing by a-branch 64 to a contact 65,
which when the parts have been reversed, as

889,683

now supposed, is connected with the lever e,
which completes the circuit to the switeh D
in the same manner as already deseribed in
connection with contact 26. The reversing-
switch and connections having been properly
operated either in one direction or the other

and the main switeh D having been accord-

ingly closed, the field-current of the motor
passes from the main across the contacts 53
54 by the contact-maker d? of the switch D to
a wire 66 to the field-winding at 67, where it
divides into two windings, one of whiech, ¢/,

leads directly back to the main by a wire 68

across the contacts 69 70 by the contact-maker
d° of the main switeh. The other branch ¢ of

the field-winding connects at 30 with the wire

sl,already mentioned,and thence through the
hand-operated switch back by the wire 32 and

safety-switch H, contact 33, wire 34, and le-

ver e', contact 35, wire 36, contacts 38 39, wires

40 41, through the armature, and back to the

main over the wires 42 43, contacts 44 45, and
wire 46, thus placing the fiéld-winding ¢? in

series with the armature, although not with

the main armature-circuit. -
Simultaneously with the operating of the

. maln switeh D the brake B is made to oper-
95

ate by a current passing across the contacts
50 54 and through the solenoids b of said brake
to a wire 71, which leads through the auto-
matic switch-magnet e, leaving the same at

a contact 72 and connecting by a wire 73 back

across the contact 69 70 to the main.

The general construction of the rheostat G
and safety-switch II will be understood from
the figures without detailed description, the
levers thereof being held in normal position
by springs s s’ and the solenoid action of the
rheostat being given quick upward movement
by a valve ¢g* and slow downward movement
by a valve ¢°. |

The general details of the automatie revers-
ing-switch will be more fully understood by
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reference to Iigs. 3 and 4, where it will be

seen that in a suitable frame ¢?, mounted on

a shield or cover a®? of the hoist for the worm-

gear ¢’ of the hoist, is journaled a threaded
shaft e, driven by the hoisting-shaft a* by a
sprocket - chain €', passing over sprocket-

Y15 .

wheels a'® ¢°, mounted, respectively, on said

shafts. On this threaded shaft are mounted

two traveling insulated nuts or dogs ef €7,

held against rotation by any suitable means,

Izo

as by a rod ¢’ passing therethrough and held

in the frame ¢®>. These dogs ¢® ¢” are arranged

to cooperate with the knives orleverse e/, al-

ready mentioned, the former for this purpose

having a central stop ¢’ and two lateral fin-

gers e' e'*, so that as the dog ¢®* moves from
the position shown in Fig. 4 to the right it
willautomatically swing the lever eaway from
the contact 26 and into connection with a
central contact 74, and when the dog €7, mov-
ing in the same direction, comes in contact

re5

130

with the stop ¢ it will swing the knife e still -

farther to the left against the contact 65. The
knife ¢’ is provided with a pivoted arm e,
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‘normally held in the position 'shown by the | by the ?aryiﬁg pohte'ntial due to the counter

spring e, said arm yielding freely to permit | electromotive force in the armature-cireuit,
. the dog €° to pass to the right, but being un-
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o at the very start.

yvielding to movement in an opposite direc-
tion and also has connection by a link e'® with
a beil-crank ¢, adjustably mounted at " on
the frame ¢?, so that when the dog ¢® moves

to the extreme right after having shifted the |
knife e tothe intermediate contact 74 1t comes

into engagement with the depending end of
the bell-crank ¢!, and thereby through the
link % raises the knife ¢' against the action
of its spring s°® into connection with the con-
tact 72 and brings the armature e thereof
within the attractive power of an electromag-

net ¢, which is located in some active cir-
- cuit of the system, shown for convenience as
in the brake-circuit. The purpose of this au-

tomatic switch is to accomplish automatic-
ally the same object as to stopping that is ac-
complished manually by the switeh-lever d—
namely, quickly slowing down and stopping
the elevator without jar or danger-—and
therefore I will deseribe the further operation

thereof later in connection with the general

description of the entire invention.

In operation let us suppose that the ele-

vator is at the bottom of its run, the parts

being in the relative positions shown in the

drawings. In order to start the elevator, the
operator shifts the lever d over to the right,
thereby completing connection between the
contacts 16 and 14 at one end of the lever
and 9 and 8 at the other end thereof. This
instantly operates the lower portion of the
reversing-switch, so as to provide the proper
direction of current for the armature, and
thereupon the main switech D is closed by the
operation of the rheostat and contacts 43 49,
(in the form shown in Fig. 1,) so that the
main current is passed through the armature,

said main current being governed by the re-

sistance of the rheostat, which is then in se-
ries with it. At the same time both wind-
ings ¢’ ¢* of the field of the motor are ener-
cgized fo their maximuin strength. 'The re-
sult is that the motor has its maximum power
As, however, the field-

- winding ¢* and the solenoid-winding of the

50

rheostat (whose energizing controls the posi-

~ tion of the rheostat-arm g*) are in parallel

55

-eircuits with the starting resistance of the

rheostat and are in series with the armature
of the motor, it follows that as the armature
begins to increase in speed 1ts counter elec-

- tromotive force weakens said circuits and

permits the contact-arm of - the rheostat to
lower, cutting out the resistance and also
practically cutting out the field-winding c¢?,

6c thus quickly accelerating the speed of the

=
-
L ]

f

motor.

-asistance and in series with the armature,

e -the strength of current in said circuits is due

to the difference of potential caused by the

in said armature-circuit.

Because of the windings and con-
‘nections, as stated, the field-winding ¢ and
solenoid-winding g, being in parallel with the

but is independent of the strength of current

rate of variation is dependent.on the rate of
acceleration of the motor and is thus self-
regulating. The speed will quickly increase
to a maximum, at which point the currentin
the two series circuits, which include the
field-winding ¢® and the solenoid g, becomes
zero, and the motor will under these condi-
tions run at a uniform maximum speed 1nde-
pendent of its load until the circuits are again

altered. When the car approaches a landing

at which it is desired to stop, the operator
shifts the lever d to the contact 0.
leaves the reversing-switch and the main eir-
cuits as before, but renders the circuits active
or increases the currents therein in the field-

circuit ¢, the rheostat solenoid-circuit there-
by introducing resistance into the armature-

circuit and at the same time strengthening
the field, and hence rapidly decreasing the
speed of the motor, whereupon a further
movement of the lever d to its eentral po-
sition serves to open the switches If and
D, which cuts out all current from the mo-
tor and permits the brake B to operate. It
is to be noted that these operations are en-
tirely independent of the load—that is to say,
they operate the same whether the car is
empty or is carrying its maximum load—Dbe-

cause the circuits which include the field-

winding ¢? and solenoid g are thrown directly
across the mains, the movementof thelever d
from the contact 8 to the contact 6 cutting

This

-

In other words, the
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out the wire 32, which served to connect the

winding ¢? and solenoid g in series with the
armature, and making direct connection by
means of the wire 31, contact 9, contacts 6
and 5 to the main 2. To |
cuiting the armature as the lever d passes
from contact 8 to contact 6, I provide an in-
termediate contact 7 and resistance r. Said

105

prevent short-cir- -

short-circuiting would take place from the

main 1 across the switch D by the wire 59,
while the machine is running with the rheo-
stat-arm ¢*in the position shown, by current

IT§

from the wires 56 36 through the switeh E,

and wire 34, switeh H, wire 32, and contacts

8 and 6 brought into short-circuiting relation -
by the passage of the brush d' as the latter

moves from one to the other and thence to
the main by contact 5.

through this otherwise direct path 18 pre-
vented, and the current is caused to continue
along its proper circuit through the arma-
ture. Another important advantage of the
provision of this intermediate contact 7 and
resistance 7 is that it makes it impossible for
the field-cireuit ¢* and the solenoid-circuit g
or either of them to be opened when the

By inserting the re-
sistance r the tendency of the current toflow

120

I 25

13>

switceh-lever d passes from its position oncon-

tact 8 to its position on contact 6,which would
cause the sudden weakening of the field, and

starting resistance and is directly influenced i by cutting out the resistance ¢g° would per-
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mit an abnormal and perhaps destructive
current to pass through the armature. This

1s prevented by placing the intermediate con-

tact 7 and resistance » between the contacts
6 and 38, so that a continuous ecireuit is in-
sured. This is also of service, if desired, for
providing an intermediate field strength or
speed reduction, as by stopping the lever d on
the contact 7 the resistance » is introduced,
permitting some current to flow through the
tield-winding ¢? but not a maximum current,

as i1s the case when the lever d has moved to
the contact 6.

The provision for effectually slowing down |

and stopping the elevator without shock in-
dependently of the load is practically very
important. Variouselectrical arrangements
have been used, the most common depend-
Ing upon the strength of the current in the
armature-circuit, introduecing a starting re-
sistance, together with a coarse series field-

circuit, which are cut out for speed and cut
in for slowing down; butsuch construction is
obviously dependent upon the load, because
the strength in said series field-circuit is de-
pendent upon the current in the armature-
circuit, and as the current in the armature
varies as the load it follows that with an ex-
ceedingly heavy load in descending there
would be practically no armature-current, so
that the cutting in of the series field would
simply introduce a zero quantity and accom-
plish nothing, and so likewise the introduncing
of the resistance under such circumstances is
ineffective, because there is no appreciable
current flowing in its cireuit. Also my con-
struction is of like advantage over the usual
friction-brake,whichislikewise dependenton
the load for its action, because if the brake is
adjusted to positively stop the elevator it will
with a light load, cause injurious shock to the
machinery and passengers by stopping the
elevator too suddenly, and with a heavy load
1t will slip more or less. All these objections
are obviated by my invention, because what-
ever varying of the armature-current may be
caused by varying loads doesnot in any way
interfere with myobtaining full field strength
simply by shifting the lever d from the con-
tact 3 to the contact 6, and this is supple-
mented by the effect of the resistance ¢® on
whatever current may be passing through the

-armature-circuit.
- Upon approaching the end of the travel the |

operator may stop the elevator by means of
the hand-lever d, as just explained; but in
case he neglects to do sothe automatic switch
E will do it automatically by reason of the
engagement of the dogs € ¢” with the respec-
btive lugs, as already explained, this taking
place at a predetermined point in the travel,
according to the position to which said dogs
are respectively adjusted on the shaft e3. If
the elevator is asecending, the dog ef first en-
gages the bell-crank ¢! and shifts the knife

|

q

|
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e’ upwardly, "Fig. 1, to the contact 72, there-
by shifting the eircuit, including the wire 34,

contact 33, wires 32 31, and winding ¢? (and

also wire 29 of the solenoid-cireuit) into eir-

cult with wire 73, contacts 69 70, arm 3, and

wire 46 to main 2, and then the dog e? en- .

gages the lug ¢’ and shifts the lever e to the

left from its intermediate contact 74 to the

contact 65, thereby breaking the circuit of the

switch D—viz., wire 52%, solenoid d*, wires

28 27, lever e, contact 74, wire 75, contacts
12, 15, d*, 16, and thence to main 1.
operation accomplishes the reduction of speed

by introducing the full field strength by con-
necting the field - winding ¢? and also the

solenoid-circuit g directly across the mains,
and the second operation (shifting the cireuit
from 74 to 65) accomplishes the stopping by
breaking the switech-circuit D, permitting the
brake B to operate. To maintain effective
the speed-reduction positions until the ele-
vator 18 stopped, I have provided the knife ¢’
with an armature e®, by which it is held un-
der the influence of the electromagnet e!¥
against the contact 72 until the cireuits are
broken by the movement of the knife e to

70

75

The firat

30
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stopping position, (at the left hand going up

and right hand going down.) As soon asthe
mmain circuits are broken for stopping the ele-
vator the knife ¢' is permitted to fall away
from the contact 72 to the contact 35 again,
thereby restoring the circuits of the field,
winding c® and solenoid ¢ to their original po-
sitions, so that the elevator may again start
with maximum power and quickly accelerate
its speed. In other words, the provision of
means for restoring the knife ¢’ to the con-
tact 35 immediately upon the stopping of the
elevator makes it certain that the subsequent
starting of the elevator will invariably take

Pplace under the same advantageous condi-

tions of power and speed. The transfer of
the circuit from the contact 74 to the con-

tact 65 (or when approaching the bottom

contact 26) opens the circuit at that time

100

105

I1IO

closed by the lever d in its right-hand posi-

tion and containing the car-switch contacts

16, 15, and 14, said circuit also including
the main-switch magnet ¢*, so that there-

after the hand-lever d can only be moved op-

eratively to start the elevator in the right di-

rection—. e, the only starting-circuit it can
complete is the one containing the contacts
1012 13, as the opposite circuit is still broken
by the switch-lever e. When the elevator is
next started, it will, as explained, be obliged

to start in the right direction, and the first

movement will start the dogs €7 ¢® traveling in
a reverse direction, the dog ¢ immediately
shifting the knife e again to its intermediate
contact 74. DBy this construetion it results
that the elevator may be started by the hand-
lever d in either direction between the limits

of travel, as the wire 75, which leads from the

contacts 12 and 15, the contacts 10 and 16 be- -

115
120

125
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ing similarly connected, sothat the circuit is | terposing between the wire 28 and the termi-

closed by the movement of theleverdineither
direction. | I o

1 have already
5 by which it becomes impossible to start the

F .

elevator in the wrong direction at either limit
of its travel, and in this connection I wish to
pointout that in my invention, where the en-
~ tiresystem is eleetrically operated, it becomes
ro important to make not'onlysuch provision as
that just referred to, but to make other pro-

visions, whieh I will now describe.
If for any cause dangerously-exc¢essive ar-
mature-current becomes present, the safety-

15 switch II by the energizing of its solenoid /'

will be operated, shifting the lever i from the
contact 33 to the contact 76, thereby throw-
ing the field-coil ¢®* and rheostat-solenoid g

directly across the-mains by the wires 31 52, |
20 switeh-lever h, contact 76, wire 68, contacts

69 and 70, and wire 46, thus increasing the
field and consequent power of the motor and
introducing resistance g2 into the armature-
cirenit and cutting the current down within

25 safetylimits. Itwill be understood that here,

as elsewhere,I describe the more completeand

preferred means of accomplishing my pur-
pose, the purpose being to keep current with-

in safety limits, and the most complete means

30 of doing it consisting in Loth increasing the

field magnetization and consequent torque of
the armature and decreasing the armature-
current, although either may be used alone
with good effect. When the armature-cur-

35 rent falls sufficiently, the solenoid k' will per-

mit the switch-lever A to be restored to the
contact 33 again. o | S
Another danger which is possible with cir-

cuits arranged according to my invention is
40 the short-cireniting of the armatuare-cireuit

by the simultaneous closing of both portions

of the reversing-switch If, and to prevent this

1 have connected the solenoids f f° respec-

tively, in series with a contact-maker oper-
15 ated by the other part of said switeh, the so-

lenoid f being connected by a wire 18 with a
contact-maker 21 of the opposite part of the
switeh, and on the other hand the solenoid f°
heing connected by a wire 77 with a contact-

so maker 78 of the lower part of the switeh, both

of these contact-makers 21 and 78 making
their circuits when the cireuits controlled by
the reversing -switeh are broken.

breaks the circuit of the solenoid of the op-

posite part of the switch, so that said solenoid

part cannot be operated. =~ L
As already remarked, the main switch D

60 does not operate until the rheostat-lever ¢

has been put in position forincluding the re-
sistance in the armature-circuit, as otherwise
‘the armature-circuit might be completed by
the operation of the switch I before any re-

65 sistance was included and with disastrous re-
~~=_1ts. I accomplishthisproper orderof oper-

-~
]

explained the construction

low his inattention or lack of skill.

| any suitable means.

# By this
provision it is evident that when either part |
s5 of the reversing-switch isoperated it thereby

nal 51 a resistance 79, which prevents cur-

rent passing thereover to the solenoid d* in

sufficient quantity tooperate theswitch D, the

‘main bodyvofthecurrent passing through the

solenoid ¢, therebyintrodueing the resistance

, -

7c

g® before the operation of the switch-solenoid

d*, said operation being effected on the mak-
ing of the cireuit at 48 49 by the raising of
the rheostat-arm ¢2. Whenonceraised, how-

75

ever, the core d' of the switech D will be held

raised by the weak current which is permit-
ted to pass through the resistance 79 after

the main energizing-current thereof has been

cut off by the separation of the contacts 43 49.

By reason of the provisions thus far ex-

plained it will be evident to those skilled in
‘the art that my system is entirely electrical,

and although the elevator is under the con-

trol of the operator by means of the hand-le-

ver d it is yet independent of said operator to
the extent that no disastrous results can fol-

Usually the hand-lever d will be located In
the elevator-car, as indicated in Fig. 2; but 1
do not restrict myself in this respect, as said,
lever is primarily a manual controller and

may be operated either directly in the earor.

from the car or in.any other location and by

hand-rope k, passing over suitable direction-
pulleys %' to a wheel k2, carrying a pinion £°,

fast on a shaft &%, -wlich carries the switeh-

ing device ecorresponding to the hand-leverd.

In this construction, however, I have intro-

“duced certain further features, and at this

poiﬁt-I'wi'sh to remark that I do not restriet
myself to-all the construectional details and
various arrangements of my preferred em-

‘bodiment; but, as will be more evident from
| the subsequent claims, my invention is capa-

ble of varied applications. o |
W hile the construction shown in Fig. 1 1is

the most complete and satisfactory, espe-
cially for high-class work, I do not restriet

my invention and claims thereto, and, in fact,

certain features of my invention are of 1m-

portance outside of elevator-work—uas, for ex-
ample, the effective slowing down and stop-
ping arrangement, as also the effective start-
ing and accelerating, the various antomatic
arrangements, and provisions for safety.
Referring again to Fig. 5, it will be seen
that T have provided a switch-lever having
an arm k® and a double arm %' £° independ-

ently pivoted on the shaft &°, the upper arm_

performning precisely the same opdrations as
the upper portion of the lever d and the

| Tower arms performing the same operations

as the reversing-switch If and start ng-switeh
D, as I will now explain. The arm £° ex-

tends between the branches of the doublearm:

[or instance, In Fig. 5
I haveshown amodified construction in which
the controlling-lever is located at the hoist-
ing-druam, being operated therefrom Dby a

9o
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‘in mesh with the toothed sector or arm k%
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- arion of the said switch and rheostat by in- 1 &7 &° and is adapted to engage and move the
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latter after securing a certain degree of lost |

motion, as will be presently explained. Upon
moving the lever % over to the rightin order
Lo stars the elevator up (by pulling down on
the rope ) the part &7 makes connection be-
tween the contacts 80 and 81, and the part &8
makes simultaneous connection between the
contacts 52 83, which movement operates to
switch the main current through the arma-
ture, the resistance of the rheostat and the
winding ¢* of the field having been already
inserted by the connection between the con-
tacts Y and 6 made by the arm %8, it being ob-
served that I have provided means for ob-
taining a lost motion between the movement
of k°and the two-armed lever k. The lost
motion permits the upper contacts to be

- brought into action prior.to the lower con-

20

25

tacts. T'he circuits are made by the said
movement of the arm %7 and %® as follows:
IFor starting the elevator up the main line 1
connects with the contact 80 through the wire
06, resistance ¢% arm g2 and wire 55. and
from said contact 80 through the arm %7 the
circuit continues from the contact S1 by a
wire 84 to a contact 85 and wire 41 to the ar-

~mature and from the armature by wire 42

30
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through switch 11 to contact 82, which con-
nects by arm %° to contact 83, and thence by
wire 86 to contaet 87, which connects by wire
83 to the main line 2. For stopping, the
movement of the rope & is reversed—i. e.,
pulled up—thereby moving the arm %% to the
lett into contact with 6 and 9, which increases
the field strength by introducing the wind-

ing ¢® and the solenoid ¢ across the mains

and throws the resistance ¢® into series with
the armature, thus slowing down the ele-
vator, and a further movement of the rope %

engages the lower end of lever k¢ with X8,

thereby breaking the connections between %
and its contacts 80 81 and the econnections
between £° and its contacts 82 83, thus open-
1ng the main eirenit, applying the brake,
and stopping the elevator. When it is de-
sired to start the elevator down, the rope
k is raised, thereby turning the lever ¢ over
to the left and the levers 47 k® to the right,
thereby throwing the main line 1 agaln in

the circuit by a contact 89, which connects

by a wire 90 with the contact 80, and thence
tothe main line 1, the same as before.

tact 91, which connects by a wire 92 to con-

tact 32, from which the current passes over

the wire 42 through the armature in a di-
rection opposite to its previous course, and
from its armature it is conducted by wire 41
Lo contact 55, which is now connected by arn
k* to contact 87, and thence by wire 88 to the
mainline2. Inthismodified formof myinven-
tion I have also shown an automatic automat-
lcal switch. (See Figs.5and?7.) The wheel %2
and its pinion k£® are mounted loosely on a
hoisting-shaft ¢!, which has a threaded end
i’ projecting beyond said wheel and provided
with two stops &0 L2 fast on the shaft. Be-

The
contact 89 is joined by the arm %° to a con-

‘speed of the motor.
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tween the stops &' isatraveling nut /%, held

agalinst rotation by a guide shown in the form -
70

of a yoke k', the result being that when the
nut has reached the end of its travel, which
corresponds to the limit of travel of the ele-

vator, it engages with one or the other of the
stops £'° k'%, as the case may be, and is com-

pelled thereby to rotate with the shaft, and
through its connection with the guide %' said

nut turns the wheel * and its pinion %3, there-

by operating the switch, whose arm k¢ first
makes connection between contacts 9 and 6

or 9 and 5, passing over the intermediate con-
tacts 7 or 4.

As thus far explained, the cutting out of

the resistance of the rheostat is dependent
upon the counter electromotive force of the
armature; but for some purposes it is desir-
able to have it controlled directly by the

starting and stopping mechanism, one form

thereof being shown in Fig. 6, where it will

be observed that in addition to the contacts

shown in ‘Fig, 1 I provide contacts 100 101,
connected to each other by a wire 102 and at
one side of the solenoid ¢ by a wire 103, a
solenoid being connected to the main 2 by
wire 104. 1In this case the automatic switeh
K is provided with a special contact.72 for
breaking the circuit of the solenoid ¢-at the
proper time, so as to permit the core ¢’ to fall
and introduce the resistance ¢3into the arma-
ture-circuit, and for this purpose the wire 103
connects to a pivoted contact 72, normally in
engagement with a fixed contact 105, so that
upon the automatic movement of the knifee’
away from the contact 35 it engages the con-

tact 72 and swings the same out of connec-

tion with the eontact 103, thereby breaking

‘the solenoid-circuit, as required.

It will be understood that many other modi-
fications are possible within the spirit and
scope of my invention and that while I have
shown a general form of magnetic controller
I-do not intend in any wise to limit myself
thereto, excepting as may be expressed in
certain of the claims. It will also be under-
stood, for example, that while the apparatus
1s described as being operated by *‘closed cir-

cuits” I use this expression in the claims in
ithe customary manner, meaning merely that

the particular circuit is
tive condition. _
Having described my

placed in an opera-

invention, what I
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claim as new, and desire to secure by Letters -

Patent, is— |
1. In an apparatus of the kind described,

a shunt-motor having its field-winding in two

sections in shunt across the mains, and means

for throwing one part of said winding in se-

ries with the armature for accelerating the

2. In an apparatus of the kind described,
a motor having a double field-winding, means

for connecting both parts of said winding

across the mains for giving power, and means
for connecting one part of said winding-in -
| series with the armature for giving speed. . E

125

13C
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3. 111 an a,ppm'atus of the kind desembed

-~ 4 motor, a resistance, an e]ectﬂe circuit 101"*

IO

Operatlﬂﬁ‘ sald resistance, and.

with the armature

4. In an a,ppm'atus of the la..md descnbed |
a resistance, an actuating-circuit thelefor; a

motor havmg a double field-winding in shunt

‘across the mains,and meauns for throwmw part
of said field- wmdlnn‘ and said actuﬂLtmfr—ur- -.
cuit of the resmtanee into series with smd ar-

mature, bringing them under the dllect in-
fluence of t,he counter electromﬂtwe foree of

the armature.

5. In an appmatm of the king uesenbed |

a rheostat containing a Tesistance, an detuat—

~ing-eireuit therefor, a motor havmrr adouble_ _
'ﬁeld winding in shunt across the mains, and

" ‘means for placmﬂ' part of said field- wmdmﬂ'

20

and said rheostat-actuating circuit in series

. with said armature ..:md in pmallel with said

25

resistance. |
- 6. Inan appftmtus of the kind decs,cubed
“a motor, field and armature circuits for op-'
erating the same, means for varying the

strenﬂ'th of said ﬁelfl circuit, including means
for 1nstant1y raising the s

mum opemtmﬂ' strenﬂ‘th to a maximum

_39

- strength of said field-circuit, including means
for mstantly raising the same from a mini-

35

- for snnultaneonsly weakenmw th(1 armature- |
~ ¢lreutt. |

strength independent of the load.

7. In an apparatus of the kind descrlbed

‘a motor, field and armature cireuits for op-

erating the same, means for varying the

mum operating Strenwth to a maximum
strength independent of the load, and means

8. In an appamtus of the kind deserlbed

a motor, field and armature circuits for op- |
~ erating the same,

-means for varying the

| Strengbh of said ﬁeld cireuit,ineluding means

forinstantlyraising the bame fromaminimum

| -'opemtlnn‘_streuwth to a maximum strength

45

- means 1mmed1ately thereafter to cut out the

‘independent of the load, means for simulta-

neously weakening the armature-circuit, and

~ supply-cirecuit and stop the motor.

50

-ma,tlc means for instantly raising bﬂld field-

55
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Y. In an apparatas of the kind deseribed,.
‘a motor, field and armature circuits for oper-
ating the same, and means for varying the

strenn‘th of Sdld field-cirenit, including auto-

circuit from a minimum opemtinﬁ' strength

to a maximum stlenwth mdependent of 1he'.

load.

10. Tn an apparatus of the kind deseribed,
a motor, field and armature circuits for oper-

ating the same,means for varying the strength
of saa_d field- cwcult_ including means for in-
stantly raising the same from a minimuam op-

erating strength to a maximum strength in-
dependent of the-load, and automatic means
for mmultaneous] y weakemng lhe armature-
cireuit.

11. In.an apparatub of the kmd descubed |

means for
throwing said circuif into and Ollb (}f ser Ies

same from a mini-

atmﬂ' the same means for varying the strenn*t,h
of =
‘means for mstmltly raising said Tfeld- cireuib

md field - eircuit, including automatie

automatic means for mmultaneon sly Wedken-
ing the armature-circuit.
12. In an apparatus of the kind descrlbed

a motor, having field and armature circuits,

& 1681%1331106 a,da,pted to be included in the ar-

mature-circuit, actuating mechanism there-
for, a main qmtch contr olhnﬂ* sald armature-
circuit, and means for operating said actuat-
ing. meehamstn to bring said resistance into
| the circuit of said armature pI'IOI‘ to the clos-
ing of said main smtch

13. In an apparatus of bhe kind desembed
a motor, having field and armature elrcmts,

‘a resistance adapted to be included in the ar-

mature-cireuit, actuating mechanism there-
for, a main switch c¢ontrolling said armature-
(,uemb and an actuating-circuit for said
main smteh, sald smtch actuating cirenit

being rendered operative by the movement :
1 of qmd resistance-actuating means.

© 14, In an apparatus of the kind described,
a motor, field and armature circuits therefor

a resistance adapted to beincluded insaid ar-
‘mature-cireunit, actuating means for render-

ing said resistance operative in said circuit,

a main switeh for controlling said armature-

cireuit, means for operating S&Id switch, said

-switch bemﬂ' moved to closed position by the
“operation of said resistance-actuating means.

" 15. In an apparatus of the kind d_esorlbed
a motor, field and armature circuits therefor,

E:! reSIStan ce adapted to be included in said ar-

mature-cirenit, actuating means for render-
ing said resistance operative-in said circuit,

a main switch for controlling said armature-
cireuit, an actuating-circuit for said switeh,

said switch-circuit being normally open, and

means operated by said resistance-actuating
means for closing said switch-cireuit.
- 16. In an apparatus of the kind described,

a motor, field and armature circuits theretor,

aresistance adapted to be included in said ar-

mature-circuit, actuating means for render-
ing said resistance operative-in said circuit,

a main switeh for controlling said armature— |

cirenit, an actuating-circuit for said switch,
said swmch c1rcu1b being normally open,

means operated by said resistance- actuatmﬂ"_
means for closing said. switeh - eircuit, and

means 111d9pendent of said acbuatmﬂ'—clrcmt

for maintaining said switch closed.

17. In an ftppamtus of the kind descrlbed
a motor, field and armature circuits therefor,
a resmtanee adapted to be included in said

_armature- cirecnit,actuating means forrender-

ing said resmtanca operative in-said eireunit,
a main switch for controlling said armature-

“cireuit, an actuating-circuit for supplying full

current strength _for operating said switeh,
said elrcuit being normally inoperative for

sald purpose, a reswtance in shunt across

a motor, field and armature circuits for oper— | sald switch- clrcmt to the smtch S&ld cireuit

7

froma minimum operating Stl engthtoamaxi-
mum strength independent of the load, and
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- for l]]&lllt&ll’llﬂ”‘ said arm
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being rendered operative to close said switch

by the movement of said resistance-actuating

means,and current through said shunt resmt-
ance mamtmnmn‘ said smtch 1n closed posi-
tion thereafter.

18. In anapparatus of the kind described,
a motor, field and armature circuits Lherefor
an eleetrlc reversing-switch for reversing ‘Lhe
direction of travel of the car or object moved
thereversing-switch circnit, antomatie m ea,m;
atur'e circuit opera-
tive for either d1re(,tlon of reversal between
certaln fixed limits of said travel, and auto-
matic means forrendering said armature- clir-
cuit inoperative beyond said limits.

19. In an apparatus of the kind described,
a motor, field and armature circuits ther efor
a reversing-switch for reversing the dir ectlon
of currentin said armature-cireuit for chang-
ing the direction of travel of the ear or body
nmved and an automatic switch governing
the armature circuit, said switeh 1ncludmfr
a contact and circuit for completing the arma-
ture-cireuitb 1n either position of said revers-

ing-switch, and mechanism actuated at cer-

tain fixed limits of said travel to break con-
nection with said contact. -

20. In an apparatusof the kind described,
a motor, field and armature circuits therefor
a reversing-switch for reversing the dlreetlon
of eurrent in said armature- clrcult for chang-
ing the direction of travel of the car or body
moved and an automatic switch governing
the arma,ture circunit, said switeh 1nc,1ud1n0'
three contacts and elrcmts one for eomplet-
Ing the armature-circuit in either position of
sald reversing-switch, the second for com-
pleting said armature-cireuit in one position
of said reversing-switch, and the third for
completmw sald ar mature circenitb in the other
pOSlthIl of said reversing-switeh, and mech-
anism actuated at certmn fixed 11m1ts of said
travel to break connection with said first con-
tact and make connection with one of the
other contacts according t0 the direction of
sald travel.

21. In an apparatusof the kind described,
a motor, field and armature circuits therefor
an eleetx 1¢c reversing-switch for reversing the
direction of travel of the car or ob;]ec,t moved
an operating-circuitforsaid reversing- sw1tch
a controlling device therefor, a main qmtch
for the armature circuit, a main-switch-oper-
ating circuit included in the circuit of said
controlhnﬂ' device, an automatie switch hav-
ing a contact also in said main-switch-oper-
atmn" circuit, said automatic switeh includ-
ing operatlnfr mechanism.-actuated at certain
ﬁxed limits of said travel to break connection
with said contact.

22. In an.apparatus of the kind described,
a motor, field and armature circuits therefm-
an electnc reversing-switeh for said motor
and an automatic smtch controlled by the
motor, said automatic switeh including an
1ntermedlate circult controlling the curr enb-—

an armature-winding

689,683

matic switch, excepting at the limits of its

movement, bemn" in a position to complete

said mtermedmte cireuit, perlmbtmﬂ' the flow

of current in the armature-cirenit in either

powtlon of said electric reversing-switeh, said

reversing - switech having two
tions, each having its own actuating-cireuit,
each of said actuating-circuits bemﬂ* in Serles

movable por- -

75

with a movable part of the other p01t10n of - e
the reversing-switeh, the movable part of one
porblon of the smtch breaking the actuating-

circuit of the opposite portmn of the smtch_

when the first- mentloned portion is in elosed
position.
23. Inan apparatus of the kind descrlbed

a motor having a double field-winding and an
armature- Wmdmg, a safety-switch nm'mallyf |
connecting one of said field-windings in series -

80

with the armature, said switch bemrractuated T
by the armature-current and l'esp{mdmﬁ‘ to
abnormal armature-current to transfer its-
field-winding from in series with said arma- -

ture to a (.11‘01]1(3 across the mains.

90
24. In an apparatus of the kind descrlbed

a motor having a double field-winding, and P

an-armature- Wmdm

s & 1651&13&1:1@3, a Sﬂfety P

switch, norm&lly eounectmﬂ' one of said field-

wmdmn‘s in. series with the armature, said

95

switch being actuated by the armature-cur- .
rent and manondmn‘ to abnormal &rmature{
current to transfer 1t5 field- -winding to-a eir-
cuit across the mains and to place sald resist- -

ance in series with the armature.

I 00
25. In an apparatus of the kind deseribed,  ~

a motor having a double field-winding and"

, one of said field- wmd-'_

ings being transferable into and out of series . -

mbh the armature, and the other field-wind-
ing being across the mains, and an automatic =~

105

switch containing means ‘for automatically R
transferring said field- winding from series =
with the armature to a cu'cult across the =

mains, and means for maintaining the latter
condition until the motor is stopped.

(10

26. In an apparatus of the kind deseribed, = :

a motor having a double field-winding and

an armature- wmdmg, acircuit for one of said =~

field-windings in series with the armature,

I 15 .ii'.:-'
and the other field- Wlﬂdlﬂﬂ' beln{r in GII’CHI‘]' PR

across the mains, a manunally- operated switeh ~
for said first- mentloned field- WII]dlB ;and an .
automatic switch containing means for anto-

matically transferring s
field-winding from series with the armature

md first-mentioned:

126

to a circuit across the mains, and means for =~

maintaining the latter condition until the

motor is stoppad the automatic switch, after

the motoris stopped, restoring the said 1;1'3,115-
ferred field-winding to its orlfrmal series con-
nection permlttmﬂ* thereby the rapid accel-

| eration of the motor upon the proper move-

ment of the manually-operated switch.

27. In an apparatus of the kind descrlbed
a motor having
an armature- wmdmg, one of said field- wmd-—

> a double field-winding and'.

125
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ings being fransferableinto and out of series -

- supply for said armature- 011:*011113 said auto- | with the armature, and the other field-wind-
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ing bemﬂ' ACross the mams, an automatle '

. _“queh eenbalnlnﬂ' means for automameally

Lransferluw eald field- winding from series

 with the armature to a ClI’Clllt across the

mains, a brake whose operation is controlled

- by sald switch, and means for maintaining
said switch in pesmon with said series field-

. the brake has operated.

10

| s

.28, In an apparatus of the kmd deserlbed

a motor, slowing-down mechanism, and stOp-
ping meehamsm an automatic SW1teh COn-
‘trolling the Operatlen of said slowing-down
B meehanlsm and of said stopping meehamsm

and means for maintaining said switeh in po-
sition for operating said slewm ag-down mech-

~anism until sald steppmn' meehamsm has op-

| 20'

erated o
29, Inan appa1 atus of the kind deseubed |

a motor having field and armature wmdlngs,

~an automatic step switeh controlling said

25 1

windings, a ‘brake, the action of said brake

being controlled by the operation of said

switch, and automatic means for maintain-
ing said switch in stopping position until the

_brake has been actuated to stop the elevator.

- 30. In an apparatus of thekind described,

a motor havmn' field and armature Wmdmﬂ's

30

a stop- sw1tch controlling said wmdme's, a

brake, the action of ea1d brake being con-

- trolled by the operation of said smteh and
~automatic means for maintaining said smteh

40

45

in stopping position until the brake has been
~actuated to stop the elevator.

35

- 31. In an apparatus of the kind deserlbed

a motor having an armature- winding, and a

field-winding 131 ansferableinto series with the
armature and out of series therewith mte a
circuit across the mains, a switch for trans-

ferring said field- -winding, and means for pre-

venting the short-cir cuiting of the armature

ACroSS the mains by the movement of the

switeh in transferring said field-circuit.

82. In an apparatus of the kind described,
a motor having an armature-wmdmg, and a

- field -winding “tr ansferable into series with
~ the armature and out of series therewith into

50

a circuit across the mains, a switch for trans-

ferring sald field- winding, and means for
mamtammw continuous current in: the ﬁeld'

while said transfer is taking place.
~.83. In an apparatus of the kind described,
a motor having an armature-winding, and a

'ﬁeld wmdmw transferable into series with '

the ar mature and out of seriestherewithinto

a circuit across the mains, a switch for trans-
ferring said field-winding, said switch being

prowded with proper contacts for said trans-
fer, an intermediate contact, and a reslst-

| | ‘anee between said contact and the main.
~ 'winding in a eircuit acmss the mains until |

34. In an apparatus of the kind described,

a motor having an armature- winding, and a
 field - winding transferable into series with

the armabure and out of series therewith into

a clreuit across the mains, a switeh for trans-

ferring said field-winding, said switch being
provided with proper contacts and a contact-
maker for said transfer, and means for pre-
venting the opening of the circuit by the pas-
sage of the contact-maker of the switch from
one of said contacts 1o the other.

'35. In an apparatus of the kind deseribed,

a motor having an armature- wmdlng, and a
field-winding transferable into series with the
armature and out of series therewith into a
circuit across the mains thereby providing
different field strengths, and means for intro-
ducing an intermediate field strength.
o6. 111 an apparatus of the kind deserlbed

a motor having an armature-winding, and a
field- Wludmﬂ'tranefel able into series with the
armature and out of series therewith into a
circuit across the mains thereby providing

different field strengths, and mechanism for

introducing an intermediate field strength
during the transfer of said ﬁeld winding from
one elrcmt to the other. -

37. In an apparatus of the kmd deserlbed

55
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a motor having an armature- Wmdmg, and a

field-winding transferable into geries with the
armature and out of series therewith into a
circuit across the mains thereby providing

different field strengths, a switech for making

said transfer and means for obtaining an in-
termediate ﬁeld strength, said means being

introduced into the ﬁeld by the movement ef

| said switch between the transfer of said field-

Wmdmﬂ‘ from one circuit to the other.

In testlmony whereof I have signed my

name to this specification in the presence of

i two subscribing Wltnesses

JOSEPH W MOORE

- Witnesses:
GEO. H. MAXWELL,
WILHELMINA C. HEUSER
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