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UNITED STATES PATENT OFFICE.

LYNDE BRADLEY, OF .MILWAU_KEE, WISCONSIN, 'ASSIGN"QR TO ALLEN-BRADLEY
COMPANY, A CORPORATION OF WISCONSIN,

ELECTRIC-‘CURRENT ) CON'I:ROLLER._

1,051,481.

To all whom it may concern : _
Be it known that I, Lyxpe Brapirey, a

citizen of the United States of America, and }

resident of Milwaukee, county .of Milwau-
kee, and State of Wisconsin, have invented a
new and useful Improvement in- Electric-
Current Controllers, of which the folowing

_is a specification.

10

My invention pertains to electric current
controllers and particularly to those kinds
of controllers using electrical resistors or re-

' sistance mediums whose resistance is sub-

15

20

25,

30
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ject to change by pressure and in which the
change of resistance of the medium by pres:
sure placed upon it by associated mechanism,
is used to vary and control the currents
passing through the device, : :
-My invention is illustrated as adapted to
a current controlling device of the ‘general
type. of that illustrated and described in

United States Letters Patent 821,697, issued"

to me under date of May' 29th, 1906, . .
Inrmy improved construction I provide an
arrangement of parts such that the stresses
of structural elements resulting in the com-
pression of the resistor are carried for the
most part by the apparatus mounted with-

“in the cast frame of the current controlling

device, attaining by this arrangement a de-
vice in which the frame for assembling the
parts is not subjected to the excessive
stresses and consequent strains involved in
compressing the resistor during the use of
the apparatus. I provide, also, novel and
simple means for adjusting the critical point
of beginning pressure whey the a paratus
is operated, and also for adjustin t%e value
of the maximum compressivn o
tor.' o

The compressible resistor units which I
illustrate in the accompanying drawings

_ form the subject matter of other applica-

45

tions now pending; viz; Serial No. 467,352,
filed December 14, 1908, and Serial No.
535223, filed December 27, 1909, by Harry

" L. Bradley and myself as joint inventors.

50

While the compressible resistor here illus-
trated is the one which I prefer to use, it is
to be understood that any form of resist-
ance element, the resistance of which may
be altered by varying pressure, may be em-

:Speciﬂcation of Letters Pa‘,:tent.

the resis-.

Patented Jan. 28,1913,

Application filed November 20, 1909. Serial No. 529,124.

ployed without departing from the spirit of
my invention. :
In the drawin,

. S ixccompanying and form-
Ing a part of ¢

is specification, Figure 1

shows a front elevation of a device embody-

ing my invention, a portion of the operating,
lever being removed; Fig. 2 shows a rear ele.
vationofsame; Fig.3shows acentral vertical
section of the device, with the operating le:
ver shown in elevation; Fig. 4 shiows a verti-
cal section of the device taken on the broken
line A B in Fig. 3 and showing thie top and
bottom portions only of the device, the cen-
tral portions being broken out to permit of
the presentation upon a larger scale; Fig. 5,

shows a sectional view taken on the irregu-.

lar.broken line C D of Fi
inclusive, show' circuits o
vige illustrated and embodying my improve-
ment, .-

The frame 1 supports the insulating slab 2
upon which are mounted fixed contact parts
of an electric switch, and before which
moves the:operating lever 3, carrying the

- 35 Figs. 6 to 10,

56

60

65

the complete dé- - -

70

75

moving parts of the switch. The lever § is -

pivotally held by the shaft 4 and carries two
roller bearings 5 and 6. A. central boss 11 is
shown cast integrally with the frame 1. It
carries the shaft 4 and is threaded to receive
the lower end of the vertical rod 60. This
part 11'is the only part of the frame which
carries any strain and is in substance not a
part of the frame but a part cast for con-
venience at the same time as the frame and
may, if desired, be a separate integral part
attached to the frame. The rod 60 extends
vertically from ‘the boss 11 and centrally
through the frame to the top web 1’ of the
frame. It carries at its top a cylindrical
screw threaded nut 66 which has ‘its upper
face so cut that it may be turned by a’serew-
driver or by a wrench. The nut 66 is in en-
gagement with the inner cylindrical surface
of the boss 65 upon the upper web of the
frame and serves by such engagement to
aline the rod 60, but does not. restrain it in
any other way, the nut 66 being free to
slide vertically within the boss 65." A mov-
able carriage 7 slides upon the rod 60 and is
sustained by engagement with rollers 5 and
6, engaging both of them upon the horizon-

80

85

90

95

100



10

* near-the top by’ restraining

- These resistors may be of any
. or number

2

tal track 7/ when the lever 3 is in its middle
position, and engaging one or the other of
them alone when the lever is moved to right
or left. The moving of the lever to right or
left forces the carriage 7 upward, sliding it
upon the rod 60, regardless of the direction
of niovement of the lever, the carriage 7 he-
ing lifted further as the lever 3 moves away
from its middle position in either direction,
and being lowered as the lever 8. ig returned
toward its middle position. I

“The carriage 7 carries two resistors, each

~of two resistance elements or tubes; one pair

the-ather 9.
suitablé type
to be compressed as the carriage
7 is raised. The resistors are held slidably
bar 10 and a
yielding abutment is provided, as follows:

Each pair of resistor tubes has an equalizer

of tubes being labeled 8 and

~bar 87 9" against which the upper terminals

- of the résistor units impinge when they are

.35 )
-the rod 60."-The
40

"'lthe‘is:]ee

: 'v-v lifted by the’ carriage. 7. These two-equal-
- izer-bars are connected by
25
- “ally-attached by the serews 22; 29 to the
sliding sleeve 61 sliding upon the rod. 60. |

bove the:sleeve 61 is'the washer 677; the

- compression spring 67,.and finally. the nat-
3066, Ay jection” 68 upon

‘upon the slidiig sleeve

bog of'the frame and ‘whose function s

to pretent: the rotation of the sleeve 61 upon

Xt part 62 has a further fune-
tion: in ‘that byfthe.faddition of the slotted
ad 61 with its shoulder, engaging “the

541t serves as.an adjusting part to

Adeteijmmfe“the*'ld}ver" limit" of motion of the

When. by Impingement of re-

3. avnﬂ_;_f)yagnjj]éj_ft.ille upper-abutment
ve 61 is 1ifteﬁd,'=§]iding alimg the vod

<760, the dowel or guide 62 also is Tifted and

- 45

60

Corage T
6. ment-of the part 62,
by the slot in the head 64, the point in the
Movement of carriage 7, and therefore in
~the inovement of arm 3, at which the re-
“sistors

the head 64:is Tifted away from: the frame.

When the resistors. are lowered by the car-
riage T the upper abutment follows carrying
sleeve 61 with it, until the head 64 engages
the frame. at which time the sleeve and up-

per abutinent members are - arrested - and

Ceuse ta-exert any pressure as-an abtitment
upon the resistors even thongh the resistors
may continne to ‘descend, carried by car-
i It will be seen that by an adjust-
which may be effected

are relieved from all pressure when
a3 is returning toward nérmal and con-
sequentlv at which . pressure is initiated
upon the vesistors when arm 3 is moving
away from normal, may be predetermined
aad adjusted. The spring 627 provides g

ected. by a pair of equal--
izer ‘bars or yokes 12, 127 which.are ‘pivot-

: 10 recéive ‘the serew-threaded |
- portion “of “'the “alining dowel 62, Which
i passes frecly: through’ @ hole drilled ‘in: the

1,051,481

friction fo prevent accidental movement of

serew in service. _
The contact parts 31 to 36, inclusive, and
37 to 42, inclusive, mounted on-the insulat-
ing slab 9, are so arranged as to be connect-
ed by the bridging brushes 43 and 44, re-
spectively, mounted on the Jever 3 but insu-
lated from it and from each other, so as to
form the switching or cireuit changing ele-
ment of the device when the lever 3 & moved
to the right or left of its middle position.
Since the movement of the Jever also serves

thereby aler the resistance included in the
circuits of the motor or other translating
device, it is.seen that the movement of this
lever accomplishes both the circuit commu-
tation and the resistance varying functions
simultaneously or in proper order. The de-
tails ‘of the electrical circuits of these con-
tact parts
sive,.the contaéts in said figures occupying
similar positions to those. shown in Fig. 1
and being numbered in accordance with the
numbering of that figure. A

The mechanieal operation of the device is
as follows: By a movement of arm 3 in
€ither direction away from its middle posi-
“tion,.one of the rollers 5 or 6 will Tift car-
riage 7, sliding it upon rod 60, thus moving
the lower ends of the resistors upwaid. . The
upper- ends of the resistors also move up-
ward at the same rate until the abutmnents
58 ure engaged. At this time a compression
of the resistor begins, the pressure at one
end being exerted by carriage 7 and being
sustained by the lower end of rod 60
boss 11, shaft 4, lever 3, wheel 5 or 6 and
carriage 7' arid the
end beingrapplied by abutments 58 and be-
ing sustaied by the upper end of rod 60
through mit 66, spring 67, washer 67', sleeve
61, pivot screws 22, 2%, yokes 19, 127,
equalizer bars 8’ 9° and abutments 58, As
this. pressure is exerted through spring 67
and also through the compressible resistors,
both of the elements will yield to some ex-
tent, resulting in the compression. of the
spring- 67 and the lifting of sleeve 61, until
'such time as the lever 8 Nag reached its ulii-
mate travel, at which time the ultimate com-
pression upon the resistors will depend upon

depends wpon the adjustment of nut 66
upon rod 60. It is to be noted that the
frame of the device other than in the boss
11, is not included in the parts placed under
stress when the resistors are compressed, but
that' the structural .element earrying the
stress froni one end to the other of the ye-
1 sistors is the rod 60, an clement adapted to
ibe made of material- of  great “tendile
K-streng{h, and well adapted to sustain such

the part 62 which ight tend alsc to un- °

to compress or decompress the resistors and-

are shown in Figs. 6 to 10, inclu- -

63

70
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pressure at the upper .
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the compression of spring 67 which in {urn
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a stiess. It is obvious that the adjusting

~ screw 62 may be so-set as to permit the abut-

16

CU1E

ments 58 to be at all times in contact with
the resistors, if so desired, and that the nut
66 may be so set that in the progress of the
movement of the sleeve 61, the successive
turns of the spring 67 will -make contact
with each other, thereby providing a solid
and unyielding abutment; all further move-
ment of the carriage 7 resulting in direct
- compression of the resistors and thus attain-
ing a high degree of compression. IT an
unyielding abutment for the upper end of
the resistor is desired, the nut 66 may be
serewed down until the spring 67 is closed,
or a solid washer may be substituted for the

. spring 67, in which case the position of the

20

25

upper asbutment may be determined and ad-
justed by proper setting of parts 62 and 66,
and the point of travel of the resistors at
which engagement with the abutment is
made may be predetermined and adjuste

Referring to the circuit drawings, Figs.-6¢

to 10, inclusive=—Figs. 6, 7 and 8'show cir-
cuits - of the complete current controlling

- device connected for control of a series mo-

tor, Fig. 6 indicating circuits when starting

.30

35

40

in one.direction; Hig. 7 the circuits for
maximum speed of the motor in the same
direction of rotation as in Fig. 6; and Fig.’
8 showing the circuits when the motor is be-
“ing started in the reverse direction. In each of
these figures two resistors aré shown, one
at 8 and the other at 9, the two being in se-
ries. -This corresponds to the wiring con-
nections shown in the detail figures. Tig. 9
shows the complete device connected for
control of a shunt-wound motor, an addi-
-tional pair.of contact plates 45 being- pro-
vided 1n the switching, elements for this

. purpose. Fig. 10 shows circuits of a simi-

45

50

lar deviee with additional contact plates,
the connection being for ‘control of a series
motor equipped with an- electromagnetic
brake of a type used in elevator and hoist-
ing machinery, whose magnet is shown at B.

In the construction shown in Figs. 1 to 5,
inclusive, four resistor tubes are employed,
two on each side. These tubes are connect-
ed in series, and it is evident that a smaller

© - or a greater number may be employed if

desired. * For simplicity in illustration in
the diagrams of circuit connections, only
two tubes are shown in each diagram and it
may be considered that the reference nu-

- meral 8 may indicate a single tube or it

may indicate both of the tubes 8 of Fig. 4,

" for instance, while the numeral 9 may be

60

taken as indicating a single tube or both of
the tubes 9 in Fig. 4. When taken as indi-

- eating more than one tube, the tubes are to
" be.considered as connected together in se-'

- rles. -
Referring to Fig. 6, current enters over

L5

“conductor 50, passing the confactpla‘-te 42,
-eonductively-connected pair of brushes 44,
‘coritact plate 39, thence through the resistor

9 which is a pair of tubes in the detail fig-

‘ures, thence through armature 29 and re-

sistor 8 (also a pair in the detail figures) to
contact plate 33, bridged pair of brushes 43,
contact plate 36, field winding 28, and re-
turning over conductor 51. Referrin,
Fig. 7, the circuit may be traced similarly
from 50 through 42, 44, 40, 29, 34, 43, 36,

to -

65

70

75

28 to 51, from .which circuit the resistances -

8 and 9 have been eliminated.

Referring to Fig. 8, current entering over

wire 50 passes through elements 41, 44, 38,
8, 29, 9, 39, 43,85, 98 to 51, in which the

_direction through the armature 29 is.re-

versed and- therefore the direction of ro-
tation of thé¢ armature is reversed. '
" Referring to Fig. 9, current passes from
conductor : 50 to junction point 50°, thence

J:over the first path through 42, 44, 39, 9, 29,
-8, 83, 43, 36 and 51.

The second path is
from junction point 50” through 28, 45, 43
and 51, the brush 43 being in this case a
triple .bridged brush. :
eferring to Fig. 10, the brake magnet B
1s required to be energized during all the
time that the motor is in motion. In this
figure, current entering on conductor 50
passes to -the junction point 50, thence
through the brake magnet B to contact plate
45 and: ‘brush 43, also from the junction
point 50" through elements 42, 44, 89, 9, 29,
8, 33, 43, joining the circuit from the brake

magnet B, and continues through contact

plate 36 and field winding .28 and conduc-
tor 51, /

~ While I have, in order to obtain uniform-
‘ity between the apparatus drawings and

the circulf ‘diagrams, shown the resistor
tubes conmgcted in series, I do not wish to

be limited to this form of connection, as it

is obvious that numerous tubes and various
combinations of series and multiple connec-
tions may be made without departing from
the spirit of my invention,

Having thus described my invention, what
I ‘claim as new and desire to. secure by

- United States Letters Patent is:

1. In an electric current controller, a
compressible resistor; a tension rod; means
for compressing said resistor comprising
two abutments situated one at-each end of
said resistor; further means connecting
said abutments to the ends of said rod, and
imposing a stress upon said rod when im-
posing a compression upon said resistor.

2.{In an electric current controller, =a
comypressible resistor, a tension rod, means
for compressing said resistor comprising
two abutments situated one at each end of
said resistor, satd abutments being attached

80
85
90
%
100
195
110
115
120°

125

also to the ends of said rod, and jmposing a
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~of said rod for

-

stress upon said rod when Lnposing a com-
pression upon said resistor; a frame sup-
porting said devices; fixed switch elements
also supported by said frame; a switeh le-

also supported by saad frame, suid switch
lever being at the same time the operating
lever for said compression means.

3. In an electric - eurrent controiler, a
compressible resistor; a vod constituting a
tension member of the compression means
for said resistor; an uhutment at one end
of said resistor and

said rod; an abutment at the other end of
sald resistor and slidable upon said rod;

and means attached to the remaining end

" ment to compress said resistor,

20

(]

30

35

40

45

50

Loy
[w 4

60

pressible resiztor; o tension member

controller, a
od constituting o
compression mecha-

a spring: an asbut-

4. In an clectric enrrent
compressible resistor: a
tension member of the
nism for said resistor;

ment at one end of said vesistor and an- |
chored to one end of s1id rod through said |

spring;
sald resistor and slidable
and means attached to {he remaining end
of said red for shiding said second abufmeni
to compress said resistor.

5. In an electrie current controller, a com-
pressible vesistor; two abutments for
resistor and between which said resistor is
compressed ; a guide rod for said
and a sliding alining serew
abutments preventing rotation upon said
rod, and constituting also an adjusting ele-
ment whereby the movement of said abut-
ment in one direction is limited.

6. In an eleeiric currvent controlier, a com-
pressible resistor; two abutments for said
resistor and between which said resistor is
compressed: a gnide rod for said abutments
and a screw constituting an alining pin
and an adjustment limiting -the movement
in one direction of one of said abutments,

7. Tn an electric curvent bontrolier, & com-
pressible resistor: a tensipn member paz-
allel thereto; ahutments for compressing
said resistor and slidable Hpon said tension
member; a spring; and 4 adjusting nut
upon sald tension member: ind engaged by
said last mentioned abutmgent through said
spring.

8. In an electric current controller, g corn-
préssible resistor; a {onsion: member; abut-
ments for compressing said resistor, one an-
chored to said tensinn member and the other
slidable thercon; and an operating lever
pivotally attached toone end of said fonsi g
member, and acting to move the adjacent
abutment to slide upon said fension member
and {o compress said resislor,

9. In an electrie curvent control

1

1,08°

G

attached to one end of |

sliding said second abut- |

an abutment at the other end of |
unon sald rod: |

said |

abutments |
for one of said |

!

rﬂ
|
I
i
|
J
|

i
|
1
i

| at one end of
- the tension membey
ver carrying movable switch elements and |
| tension member

ments for compressing said resistar
slidable npon said tension member; miesns
said tension member engagl

and adapted to fore
the adjacent abutment slidably along said

to compress said resigi

and means at the other end of said tens
- nember and adapted to obstruct the move-

ment of the abutment adjacent thersio,

10. In an electric current controlier, a
compressible vesistor; a tension mem or 7
parallel thereto; abutments for compressing
sald resistor and slidable upon said tenszion
member; means at one end of sald fension
amember engaging the tension member

| adapted to force the adjacent ahntment 2
ably along said tension member 6 compre
said resistor: a nut at the other end of said
‘tension member and adapted te obstruct the
movement of the abutent adjacent there-
to; and a spring interposed betveen suid g
last abutment and said nut, whereby th
movement of said abutment ig yieldingty
resisted.

1. In an electric current controiler, g
tension rod, members wffixed to the ends of o
sald tension rod, g compressible resistor dig-
posed parallel to said tension rod, t
ments for said resistor and disposed
end thereof and slidable each upon s (
sion rod, and means interpesed between one o

|
|
I
|
f
|
|
|
i
|
f
|
|
i
!
!

ery @ com-
; abut- | combres
3 i

of said abutments and the adiacent end
the tension rod and adapted to force
abulment to compress said resistors againgt
the other end of the tension rod, :

12, In an electric cuirent con
pelr of compressible resisters;
rod; means for compressing sald resisioms
comprising two abutments situated one ab
each end of said pair of resistors, said abné-
ments engaging also the ends of said rod,
through infermediate apparatus snd imnos-
Ing a stress upon said rod when imposing
compression upon said resistors.

13. In an electric ‘current controfler, ¢
pair of compressible vesistors; o tengi ’
parallel to said resistors and positioned
tween them; means for coinpressing :
sistor comprising in part fwo sbutments
uated one at each end of said pair of re
tors, said abutinents being enchored upon th
ends of said rod, and imposing a stress v
said rod when imposing a’compression ur
said resistors; a frame stpporting

i

1303
881l e~

vice; fixed switch elements alse supporied

-

by said frame; a switch Jever carrying mov-

able switch elements and also supported by
lever being at the
for snid som-

sald frame, said switch
same time the operating
pressien means,

o In an electrie
plurality of compressi
rod constituting o
<ien mienne

fever

anda 4

[

ey
A%
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_ zbutment at one end of said resistors and at-

10

i5

20

30

35

40

50

-85

60

tached to one end of said rod; an abutment
at the other end of said resistors and slid-
able upon said rod; and means attached to

‘the remaining end: of said rod for sliding

said second abutment to compress said. re-
sistors. . : '

15. In an electric current controller, a
plurality of compressible resistor units, a
rod parallel to said resistors and consti-
tuting a tension member of the compres-
sion mechanism for said resistors; a spring;
an abutment at one end of said resistors and

- anchored to one end of said rod through

said spring; an abutment at the other end

of said registor and slidable upon said rod;

and means attached to the remaining end
of said rod for sliding said second abutment
to compress said resistor.

16. In an electric current controller, a plu-
rality of compressiblé resistor units, twoabut-
ments for said resistors and between which
said resistors are compressed; a guide red
for said abutments and a sliding alining
screw for one of said abutments preventing
rotation upon said rod, and constituting
also an adjusting element whereby the
movement of said abutment in one direction
is limited.

17. In an electric current controller, a
tension rod ; members affixed to the ends of
said tension rod; a -compressible resistor
disposed paralle]l to said tension rod; two
abutments for said resistor and disposed at
the ends thereof and slidable each upon said
tension rod; means interposed between one
of said abutments and the adjacent end of
the tension rod and adapted to force said
abutment to compress sald resistors against
the other end of the tension rod; and a
spring ‘included between an abutment and
one end of the tension rod, whereby the
applied force of compression is limited and
regulated by the tensioniof said spring.

8. In' an electric current controller, a
compressible resistor; a rod parallel to said
resistor and constituting a\tension member
of the compression mechanism for said re-
sistor; a spring; an abutment at one end of
said resistor and anchored to one end of
said rod through said spring; an abutment
at the other end of said resistor and slidable
upon said rod; means attached to the re-
maining end ‘of said rod for sliding said
second abutment to compress said resistor;
a frame supporting said parts; an electric
switch supported by said frame; and a
lever operating both said_switch and the
compression devices of said resistor. ’

19. In an electric current controller, a
compressible resistor; two abutments for
caid resistor and between which 'said resistor
ig compressed; a guide rod for said abut-
ments; a sliding alining screw for one of

said rod, and constituting also an adjusting
element whereby the movement of said abut-
ment in one direction is limited; a frame
supporting said parts; an electric switch
supported by said frame; and a lever oper-
ating both said switch and the compression
devices of said resistor. :

20. In an electric current controller, a
.compressible resistor;. a ¢ylindrical tension
member parallel thereto; abutments for
compressing said resistor and slidable upon
said tension member; an operating lever
pivotally attached to one end of said tension
member, and acting to move the adjacent
abutment to slide upon said tension member
and to compress sald resistor; a frame sup-
porting said parts; an electric switch sup-
port d by said frame; and a lever operating
both said switch and the compression de-
vices of said resistor.

21. In .an electric current controller, =
compressible vesistor; a cylindrical tension
member parallel thereto; abutments for
compressing said resistor and slidable upon
said tension member; means at one end of
said tension member engaging the tension
member and adapteds to force the adjacent
abutment slidably along said tension mem-
ber to compress said resistor; means at the
other- end of said tension member and
adapted to obstruct the movement of the
abutment adjacent thereto; a frame sup-
porting said parts; an electric switch sup-

both said switch and the compression de-
vices of said resistor. ‘

99, Tn an electric current controller, a
tension rod, members affixed to the ends of
said tension rod, a compressible resistor dis-
posed parallel to said tension rod, two abut-
ments for said resistor and disposed at the
ends thereof and slidable each upon said
tension rod; means interposed between one
of said abutments and the adjacent end of
' the tension rod and adapted to force sai
abutment to compress said resistors against
the other end of the tension rod; a frame
supporting said parts; an electric switch
supported by said frame; and a lever oper-
ating both said switch and the compression
devices of said resistor.

.23, In an electric current . controller, .a
“compressible resistor, a lever for subjecting
said resistor to compressive stresses, a base
t-upon. which said resistor and lever are
mounted, and a terision member independ-
ent of said base for counteracting the com-
pressive stresses imposed by said lever.

94, In an electric current controller, a
plurality .of compressible resistor units, a
lever for subjecting said resistor units to
compressive stresses, a base upon which said
resistor units and lever are mounted, and a

said abutments preventing rotation upon-
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