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'UNITED STATES

PATENT OFFICE.

JOHN H. HOLLAND, OF COLUMBUS, OHIO, ASSIGNOR TO THE CASE MANU-

FACTURING COMPANY, OF COLUMBUS,

OHIO, A CORPORATION OF OHIO.

'ELECTRIC CONTROLLER.

SPECIFICATION forming part of Letters Patent No. 721 3'72 dated Feb1 uary 24 12083.
Apphcatwn filed Tune 23, 1902, Serml No 112 920, (No model) |

To all whom it may conceri: |
- Be it known that I, JOHN H. HOLLAND, &
citizen of the United States and a remdent of

Columbus, in the county ot I‘ranklm and State
5 of Ohio, have invented certain new and use-

ful Improvements in Electric Controllers, of
which the following is a specification. -

My invention has for its-object to provide

an electric controller which is adapted for a

10 special purpose-—such, for instance, as con--
trolling a motor on an electric ecrane where it

18 deswable not only to close a circuitin either

direction through the motor with resistance
interposed in the circuit and to gradually cut
15 outsaid resistance toincrease the current sup-
plied to the motor, but also to automatically

reverse the eonnections with the motor or

leave the connections in a -certain position.
each time the controller is moved to the off

20 point.

Theinvention Wﬂl bef ully understood Wlth*

reference to the accompanymﬂ' drawings, in
which—

Figure 1is a Schematm view of a motor and-j_
25 1tS elremts which the present invention is to’
Fig. 2 is a rear elevation of the con--

control.

troller. FIU'S 3and 4 are 1espeetwely a front

elovation and an end view of a controller,
portions being broken away in each view to
Fig: 5 is an enlarged

Fig.

so0 diselose interior parts.
vertical section on the line 5 5, Fig. 3.
6 is a plan view of one of the moving eontacts
with a plurality of contact-fingers.
a section on theline 7 7, Kig. 6 - Hig. 8 Is an

35 axial section through the fulerum of one of
the two reversing- SWltch blades.

Theobject of my invention will be apparent
upon reference to Fig. 1, in which A repre-
sentsthe armature, and F the field, of a motor

40 to be controlled, and L 1epresents a line-cir-
cuit switeh connecunw with any suitable
‘source of current-supply, while C represents
a controller, forming the subject of the pres-
ent invention, Whleh controls the circuits of

45 sald motor.

 theostat-terminals 1 and with slide-terminals
2, 3, and 4, of which 2 and 3 are permanently
conneeted while 1 are to be connected with
2, and 4 to 3, by the controller-lever 5. 6 rep-

50 resents a reversmo'-smtch which is operated

: neeted to switch 6 by link 9.

Fig. 718

The controller Cis provided with

. Each time the
lever 5 is thrown off it sh1fts the lever 7 to

the same position, while movement of the le-
ver in the direction of closing the circuitim- 55
partslimited movement to 1ever 7 and through

it to switeh 6. The course of the current is

| as follows: line-switch L, conductor a, re-

versmﬂ*-cswneh 6, conduetm S, mmature A,

conductori, swwch 6, conductor u, field- wind- 60
ing F, conductor v, rheos‘rat—termmalsl ¢on-

troller lever 5, tetmma,l 2, terminal 3, con-

troller-lever 5, terminal 4 and couduetor b

to line - smtch L. As eontroller lever 5 is
moved to the off pomt it is desired to have it 65

automatically shift the reversing-switch 6

onto the other contacts, so that the connec-

tionsthroughthe armature A will be reversed.

If it is deswed to impart current to the motor
while the reversing-switeh is in the opp051te 70
position to that shown in Fig. 1, means is pro-

| vided for releasing the enﬂ'aﬂ'ement of lever 5
‘with lever 7 as the lever 5 leaves the off point,

| as will be hereinafter fully described. |

- Referring to Figs. 2 to 8, 10 represents the 75

slate or other back upon which contact parts
are-mounted, and -11 the {rame supporting

said back. Lever 5-is fulerumed at 121n the

frame 11:and carries at its upper end a dog

‘18, engaging with the rack 14, under control 8c
of a ﬁnger Tever 15.

Lever 7 is fulerumed
at 16 at an intermediate point in the lever

i and is formed at its upper end with a bifur-

cated head 17, in which the dog 13 engages

‘to cause the 1ever 7 to move Wmh lever 5 for 85

a certain distance in the movement of the

| latter sufficient to impart the necessary op-

posite movements to the reversing-switch 6.
From so much of the descrlptlon it will be
obvious that if the lever § is thrown to the go

left, as shown in Fig. 3, it will carry with it

the head 17 and throw the lower end of the
latter to the right, so that the switch 6 will

be shifted to. its other - position. - 18- repre-

sents a stop in the path of the head 17, and g5
19 is a stop in the path of the dog 13. When
the lever 5 has moved suf e1ent1y to oring its

dog 13 against stop 19 and the head 17 an‘a,m%t

the stop 18 the dog is raised overthe stop 19

and the lever 5 may continue ifts movement 100
without the lever 7. 20 reépresents contacts

by a separate lever 7, fulerumed at 8 a,nd con- l carried by the levers 5 ELIld 7. 'The contacts
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of lever 5 travel on non-conducting filling-
pieces 21 until after the dog 13 passes the
stop 19, after which said contacts pass upon
the rheostat-terminals 1 and the sliding ter-
minals 2 3 4, which are employed to provide
a multiple brake when opening the circuit.
22 represents the resistance-coils of the rheo-
stat, which areinclosed in ventilated housing
23 in rear of the back 10 and connected to the
terminals 1 in any suitable manner well un-
derstood in devices of this character. The
coils 22 and their housing 23 are supported
by the base 24 and top 25, which, together
with the uprights 26 27, form a rheostat-
frame. 28 represents a horn or projection on

one side of the bifurcation of the head 17,

with which the dog 13 engages as the leverd
is moved to the off point in order to Insure
the automatic shifting of lever 7 to a position
to reverse the ecurrent through the motor each
time the controller is moved to the off point.
If it is desired to supply current to the mo-

tor while the circuit through the armature is

reversed, this may be accomplished by sim-
ply raising the dog 13 before commencement

of movement of lever 5, which will permit the

lever 7 to remain stationary.

As shown in Kig. 5, the dog 13 carries roller
29 in the line of the rack 14, which permits
the dog to travel over the rack while regis-

tering the different steps in the lever’s move-

ment corresponding to cutting out or in the
several sections of the lheor_-,tat connected to
the terminals 1. 80 represents a spring
stretching between a horn 31 on guide 512,
which supports dog 13 and is bolted to lever
5, and a horn 32 on dog 13 for holding the
do,g: downward.

The novel eonstrucbmn of the contacts 20
will be observed upon reference to Figs. 6
and 7, in which it will be seen that said con-
tacts comprise an attaching-bracket 33, hav-
ing arms 34, enlarged in a direction perpen-
dicular to the plane of the bracket 33 and
supporting at one end of each enlargementa
metallic fulerum 35 and at the other end of
each enlargement a supporting-bar 36, of in-
salating material; also, contact-fingers 37,
having semicireular bearings 33, engaging
beneath thefulerum 35, and horns 39, each of
which receives one end of a spring 40, the

other end of which is held by the insulated |

supporting-bar 36. When the contacts 20 are
secured 1n place on the under sides of the sev-
eral levers upon which they are mounted and
to which they are attached by screws passing
through perforations 41 in the brackets 33,
the conta,et-ﬁngers 37 bear against terminals
over which said fingers travel and hold the
fingers in position parallel to bearing-faces of
the terminals in opposition to springs 40.
Contact of said fingers with the terminals and
the tension of springs 40 hold bearings 38 of
said fingers against theircommon fulerum 35,
and tension of the springs causes the fingers
to bear evenly over the surface of the con-

I the latter.

721,372

The insulating-support 86 pre-
vents the passage of current through springs
40, and thus avoids affecting the elasticity of
the latter. "T'he construction of these con-
tacts is such that any one or more of the fin-
oers may be readily removed when worn and
replaced by another without disturbing any
of the remaining parts. o

Fig. 8 represents the fulerum of one of the
two reversing-switch levers, which are simi-
larly mounted, said fulerum comprising the
conducting-pintie 42, connected with lever 6
and terminating in rear of the back 10 in a

70
75

80

binding-post 43, and a surrounding insulat-

ing-post 44, formed with a shoulder 45 and se-
cured by a nut 46.

Having thus deseribed the invention, the

following is what is claimed as new therein:

1. In combination with a controller and its
lever; of a reversing-switch, a reversing-
switch lever, and means carried by one of said
levers, automatically engaging the other to
compel them to move simultaneously for a
limited distance, and released manually.

2. In combination with a controller and its
lever; of a reversing -switch, a reversing-
switch lever, means locking them together for
simultaneous movement, and manually-oper-
ated means releasing them. |

3. In combination with a controller and its
lever; of a reversing -switch, a reversing-
switch lever, means automatically locking
them together for simultaneous movement,
and manually-operated meansreleasing them.

4. Inacontroller, the combination of a suit-
able support, circuit-terminals mounted on
sald support, a circuit-closing lever carrying
contacts cooperating with said terminals, a
reversing - switch, a reversing - switch lever
projecting adjacent to and moving coincident
with a part of thethrow of the circuit-closing
lever, a dog carried by the circuit-closing le-
ver, engaging the reversing-switch lever to
compel the latter to follow the movement of
the former, and manually-operated means for
releasing the reversing-switch lever.

5. The combination with the controlling and
the reversing levers, of a dog on the control-
ler-lever holding it in predetermined posi-
tions, and adapted to engage the reversing-
lever to effect mmultaneous movement of the
two levers.

6. Thecombination with the controlling and
reversing levers, of a dog on the controller-
lever holding it in predetermined positions,
and means for causing the dog to automatic-

| ally engage with the reversing-lever.

7. Thecombination with thecontrolling and
reversing levers, of a dog on the controller-
lever holding it in predetermined positions,
means for causing the dog to automatically
engage with the reversing-lever, and manu-
ally-()pera,ted means for opelatmﬂ' the dog to
release the lever.

8. Inanelectriccontroller, the combination
of a suitable support, circuit-terminals and a

tacts, notwithstanding any irregularities in | reversing-switeh mounted on said support, a
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circuit-closing lever having contacts codper- |

ating with the circuit-terminals, a reversing-
switch lever, said levers having ends project-
ing and moving substantlally parallel for a
hmlted dmtance, a stop arresting the move-
ment of the reversing-switch lever, the dog
carried by the circuit-closing lever engaging
the reversing-switch lever and means fm re-
leasing said dog to permit the circuit-closing
lever to contmue its movement after the re-
verging-switch lever is arrested by its stop.

9. Inanelectricconsroller, the combination

of a suitable support, circuit-terminals and a
reversing-switch mounted on said support, a
circuit-closing lever having contacts cooper-
ating with the cirecuit-terminals, a reversing-
switch lever, said levers having ends project-
ing and moving substantially parallel for a
limited distance, & stop arresting the move-
ment of the reversing-switch lever, the dog
carried by the circuit-closing lever, engaging
the reversing-switch lever, and means for re-
leasing said dog to permit the circuit-closing
lever to continue its movement after the re-
versing-switch lever is arrested by 1ls stop;
the reversing-switch lever having a projec-

tion 28 which intercepts the dog as the circuit-

closing lever is returned to off position, and
compels the antomatic shifting of the revers-
ing-switch. |

10. In a controller, the combination of a
suitable support, cireuit-terminals mounted
on said saupport, a cirecuit-closing lever carry-
ing contacts codperating with smd terminal,
a reversmf‘r-smteh mounted on sald support,
a reversing-switch lever projecting substan-
tially pa,rallel with the circuit-closing lever,
a rack-bar adjacent to the path of the circuit-
closing lever, a dog carried by the circuit-

closing lever codperating with the rack-bar

and having a lateral extension by which 1t
engag esthereversmo'-smtch lever, and means
fm WIBhdI’&WlnD‘ sa,ld dog from enwaﬂ‘emenb
with the 1'eversing-switch lever.

D
G

11. In a controller, the combination of a
suitable support, circuit-terminals mounted
on said support, a circuit-closing lever carry-
ing contacts cobperating with said- terminal
a reversing-switch mounted on said support,
a reversing-switch lever projecting substan-
tially parallel with the ecircuit-closing lever,
a rack-bar adjacent to the path of the circuit-
closing lever, a dog carried by the circuit-
closing lever codperating with the rack-bar
and having a lateral extension by which it
engages the reversing-switech lever, and means
for withdrawing said dog from engagement
with the reversing-switch lever; said dog hav-
ing a roller in the plane of the rack - bar,
through which it impinges the latter.

12. A contact for electric switches, com-

prising a suitable bracket or support, a ful-

crum-pin mounted in said support, fingers
having semicircular bearings fitted to sald
fulerumed pin, and having ends extended
bevond the same, a spring-supporting rod of
insulating material,springsstretched between
said Sprmﬂ'-SUpportmo' rod and the pro,]eet-
ing end of the fingers.

13. In an electric switch, the combination
of the bracket having an attaching-base and
extensions enlarged in a direction perpen-
dicular to said base, of a fulerum-pin extend-
ing through one side of the enlargements, the
spring-supporting rod of insulating material

extending through the other side of the en-
lalﬂ'ements contaet fingers having semieir-
cular bearmws fitted to the fulerum- -pin and
sSprings extendmw between the spring-sup-
porting rod and the contact-fingers, substan-
tially as herein set forth.

The foregoing specification signed this 15th
day of May, 1902.

- JOHN H. HOLLAND.

In presence of—
C. N. SHOUGH,
W. F. BILLINGSLEY.
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