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i

—

' No. 821,697.
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 ELECTRIC-CURRENT CONTROLLER.

‘Patented May 298, 1906,

s polication filed Juns 9, 1904, Sevial No. 211,742,

T all whom it ity conceriv: .
~ Be it known that I, Lynxpe DRADLEY, 2

~ citizen of the United States, residing at Mil- |
" waukee, in the county of Milwaukee and State
¢ of Wisconsin, have invented certain new and

~useful Improvementsin Electric-Current Con-
“trollers, of which the following is a specitica-
tion, reference being had to the accompany-

. ‘ing drawings, forming a part thereof.
10 'This invention relates to controllers of the
 class for which United States Letters Patent
" No. 723,817 were issued to me March 31,
- 1903, and in which a compressible resistance
© medium is subjected to avariable pressure to
15 gradually change its electrical conductivity

. and regulate the flow of current.

. The main objects of the present invention.

~are to equalize and reduce the manual effort
- required to operate the controller by increas-
20 ing the power of the compressing mech-
-+ gnpism as the reaction of the resistance me-
~dium is augmented: by increased compres-
' sion, to restore and maintain the normal re-
~ sistance or lew conductivity of the resistance
25 medium when it is relieved from pressure, to
- effectively avoid or 'stop arcing and prevent
injury to the switch contact-pieces and other
parts of the controller when the circuit is

broken, to provide for the quick and easy re-

30 moval and renewal of the resistance unmits
- and other parts of the controller, and gener-
- ally to improve the construction and opera-
- tion of controllers of this class. |
| - Tt consists in certain novel features ol con-

35 struction and in the peculiar arrangement

~ and combinations of parts, as heremafter
- particularly described, and defined in the
- claims. . . |
In the accompanying drawings like char-

- 40 acters designate the same parts m the sev-

~ eral figures. -

~ Figure 1 is a generally vertical section m
- “a broken or irregular plane indicated by the
Cline 11, Fig. 3, and an elevation showing par-
45 ‘ticularly the construction and arrangement

“of the resistance units.and of the compress-

ing mechanism in a controller embodymg my
Cinvention. . Fig. 2 is an clevution of the re-
verse side of the controlier, snowing particu-

¢o larly the switching moechanisim constituting

a part of the controller. Iig. 3 is a vertical |

section of the controller in a plane mdicated

by the lizes 3 3, Figs. 1 and 2. Figs. %, 5, |

-
- -

bt — —
—_t

and 6 are horizontal sections of the controiler

in planes indicated by the lines 4 4,55, and 55

6 6, respectively, on Figs. 1, 2, and 3; and

Fig. 7 is a diagram illustrating the circuit

connections of the controller. - |
‘The operation of the controller to which

.my present improvements relate depends 6o

upon the fact that the resistance of divided
or disintecrated electrical conducting sub-
stances varies according to the pressure to
which they are subjected. This 1s true in a
very marked degree with carbon, and for this 65
reason this material is preferably employed
as the resistance medium in my improved
controller. ' - '
For the purpose of illustrating and explain-
ing the tmprovements constituting my pres- 70
ent invention I have shown and will particu-

larly desecribe a series reversible controller,

although the invention is applicable tn other
types of controllers by such changes in the
arrangenment of parts and in the electrical 75
connections as will be obvious to persons -
skilled in the art to which the invention per-
talns. S | |
The carbon which serves as the resistance
medium is formed into plates or disks wnich 8o
are arranged, as shown in Fig. 1, mn piles or
columns a. Kach pile or column 1s inclosed

and insulated by a tube b, preferably formed

of loosely-wrapped asbestos-paper without
olue, paste, or other binder. This has been 85
found to be the most effective, durable, and
satisfactory insulation for the carbon col-
umns. For protection and support the col-

ummns thus covered and insulat-ef are incloseq

in metal tubes or cases ¢, which are threaded 9o

at-their lower ends and provided with perfo-

rated caps d. At their upper ends they are
providEa(F with perforated caps ¢, which are
clamped with insulating-bushings in place, as
shown in Figs. 1 and 3. o 95
Each carbon column terminates at the
ends with copper-plated carbon blocks, which

.are thicker than the intermediate disksand

bear against metal studs or plugs f and ¢g.
The studs f pass through am‘F are insulated ico
from thecapsd at the lower ends of the tubes,
and they are electrically connected in pairs
or otherwise by metal plates or-conductors, -
as shown in Ifg. 1. |

The studs or plugs ¢, which for the sake of 105
lichtness are preferably made of aluminium,
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s0 a8 to exert normally hirfie pressure on the
carbon columns, are secured by sérews or oth-
erwise to the upper copper-plated blocks, as
shown in Fig. 1, thus forming carbon-tipped
electrodes and insuring good electrical con-
tacts and connections at the upper ends of
the carbon columns, and they pass loosely
through and are movable up and down m the
caps ¢, with which they are coinnected by
flexible conductors, said caps being oJso con-
nected by flexible metallic bands 2 or other
suitable conductors with hining-posts on the
back of the slate panel or switech-base . 'The
carbon piles or columns constitute the re-
sistance units of the controier. |

Air being excluded from the tubes ¢, ex-
cept what may enter through the small open-
ings at their upper ends in the caps e around

the plugs ¢, disintegration and consumption

of the carbon, even if heated to a high tem-
perature, are prevented. Whatever air may
remain in or enter the tubes is expelled and
displaced by carbon-dioxid gas, which 1s pro-
duced by heat developed in the operation of
the controller and which, as is well known,
prevents oxidation or combustion. |
The caps d, formed with reduced exten-
sions at their lower ends, are loosely {itted 11
openings in a plate 7, which 1s mounted upon

and insulated from a carriage or vertically-

movable support k. This carriage 1s las-

{3
Cri

tened to a vertical rod I, which 1s guided at
its upper and lower ends by bearings in the
frame of the controller, the upper bearing be-
ing attached to and insulated from the tube-
rack m and the lower bearing heing formed
in the bottom girder or cross-pi¢ce n of the
frame. The tube-rack ., in which the up-
per ends of the tuhes ¢ wre guided and held 1n
place by removable rods o, is attached 4t its

ands to and insulated from the sides p of the
frame, By simply withdrawing the rods o

and detaching the electrical connections at
~ the upper ends of the tubes said tubes can be

50

readily removed from the controller and re-

placed. -

The extensions on the caps d, which enter

the openings in the plate g, are formed, as
shown in Figs. 1, 3, and 6, with lugs, and the
opéenings in said plate are formed on one side

with corresponding notches to receive s
tugs and insure the tubes e, with the electrical”

~connections at their upper ends, being placed

55

and held in the controller in their proper post-

tions.  Openings in the carriage A to-recerve

ihe extensions on the lower ends of the plug

d, are made sonewhat larger than the corre-
sponding epenings in the plate 7, 50 a8 to in-
sure the insulution of the tubes ¢ from the

»earriage,

Above the tubes ¢ ihe eontroller 18 pro-
vided with a yielding equidizer hy whiceh the
pressure exerted upon Lhe several resistance
units is equally distributed between theny,
cyashing of the carbon is prevented, varia-

| tion in the length of the columns a, due to ex-
pansion and contraction under varying tem-
peratures, is allowed, and a suflicient range
of movement of the operating-lever 1s per-
mitted for practical operation of the control-
ler. This equalizer comprises rockers ¢ ¢,
centrally pivoted to the ends of a rocker 7,
which is in turn centrally pivoted to a cross-

ends on rods t t, which are guided 1n bearings
on the sides p p of the frame in lines parallel
“with the guide-rod { of the carriage k. The
equalizer 15 yieldingly held in its normal po-
sition toward the carriage by springs u *
bearing at their lower ends against nuts and
interposed washers on the rods 7 and at theiv
upper ends against lugs on the frame. The
rockers ¢ g are pmviged above and in line
with the studs or plugs ¢ with insulated abut-
ments or bearings v. The downward move-
ment of the equalizer is limited by the en-

lower guiding-lugs on the frame.

The guide-rods ¢ ¢ are threaded in the bar
g, which is secured theremn by jam-nuts, and
the upper ends of said rods are slotted and
accessible through holes in the top of the con-
troller-frame for the purpose of turning them
with a screw-driver and adjusting the equal-
izer toward and from the resistance units.
The tension of the springs 4 « is readily ad-
justed by turning the nuts at their lower ends
up or down on said rods. . o

The operating-lever w is fulerumed at 1ts
lower end to the girder or cross-piece n of the
frame and is provided on opposite sides of 1ts

which the carriage k normally bears, as seen
in Figs. 1 and 2. At its upper end this lever
is provided with a suitable handle and also
with a roller v, which is movably mounted
thereon and vieldingly held by -a spring z
acainst a curved track or runway 3 on the top
or upper part of the frame. This runway 1s
formed with a central depression in which
the roller y rests when the operating-lever 1s
in its initial and neutral position, as shown
in Fies. 1and 2. Fora short distance on each
side of this depression the runway is formed
toa curve approximately concentric with the
fulerum of said lever, and then it gradually

radius of the curve becoming shorter.

In connection with the variable resistance
Ccand compressing and equalizing devices ot
the contrsller, the following switch mechan-
ism for thrning the current on and off fram
the resistance, progressively short-circuiting
(e resistance in scetions when the full cur-
rent is on, ‘ard reversing the current is pro-
vided. Upon the plate panel or other suit-
able insulating-bage 4 are mounted 1, palrs
contact-plates 4, 5,6, 7,8, 9, and 10, the two
plates of each pair being arranged on gppo-

site sides of the central or neutral position of

bar s. The bar s is adjustably secured at its .

cagement of shoulders on the rods ¢ with the

axis near its fulerum with rollers x x, upon

approuches said fulerum toward 1ts ends, the
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20 8 are made separate and insulated from the | the resistance units ¢, the blow-out magnet 85
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o

- the operating-lever. Upon the operating- | described operates as - follows: Assuming
 lever are mounted vwo insulated brush-hold- | that the main or supply conductors 18 and
" ers 11, each of which is provided with two | 19 are connected with a source of electricity
— --pairs of carbon or other brushes or contact- | and that the controlling-lever is in 1ts middle
g picces 12, movably held therein and yield- | and neutral position, as shown in Figs. 1 and 7o
~ nely pressed toward the fixed-contact-plates | 2, no current will flow through the motor or
- on the base 4 by springs 13, acting upon and | controller. It now the operating-lever w is-
~through yokes 14, one set of brushes being | turned in either direction from its central po-
“arranged to span and eleéctrically connect the | sition sufliciently to carry the brushes 12
ro contact-plates 4, 8, or 9 with the plates 5and | into engagement with the contact-plates— 73
~ the other set to connect the contact-plates 6 | for example, if it 1s turned to the left, as
~ with the plates 7 or 10 on either side of the | shown in Fig. 2-—the roller 4 will be carried
- center, -according to the direction in whi ch | out of the central depression in the track 3
| . the operating-lever is turned. The contact- | upon a raised portion thereof, thereby tur-
15 plates 5 and 6.are for the purpose of reversing | ther compressing the spring z, and the circuit 8o
7 the current, the contact-plates 9 and 10 are | will be closed through the controller, current
for progressively short-circuiting or cutting | flowing from the hne 19 through the field 20
~ out the resistance medium in sections when | of the motor, as shown in Ilig. 7, thence
- the full current is on, and the contact-plates | throygh the left contact-plate 9, one pair of

contact-plates 4 for the purpose of renewal | 15, the left- contact-plate 8, the left upper
~and for connecting a blow-out magnet in se- | pair ot brushes 12, tﬁe left contact-plate 5,

" ries with the plates 4 and 8, so that said mag- | the right contact-plate 6, thence through the
- . net will be included in the circuit only with armature 22 of the motor back to the lelt

- 25 the full resistance or when the least current 1s contact-plate 6, through the lower left pair go

7 flowing through theé controller. Between the | of brushes to the left contact-plate 7, thence

- two sets of contact-plates on each side of the | through the other pair of resistance units ¢ to
- controller the pmmFi or switch-base is pro- |/theline 18. The continued movement of the
 vided with fiber or other ipsulating plates 15 { lever in the same direction will operate,

3 of the sande thickness on which the brushes | through the roller 2 at the right, as seen 1n g5
.~ 12 bear when the operating-lever isin its cen- Tig. 2, to lift the carriage k with the resist-

- tral position. - The blow-out magnet 16 has | ance units until the plugs g at their upper
~a forked pole-piece 17 projecting through | ends are hfought into engagement with the

~ openings in the slate panel i adjacent to the | bearing-pieces v of the equalizer. The re-

32" inner edges of the contact-plates 8 to concen- | sistance medium, consisting of the columns a, 100

trate the magnetic lines of force at the most | of carbon disks, will then be gradually com-

~ cffective poiats for extinguishing arcs when pressed, the pressure being equally distrib-

the circwit is broken. .~ uted by the rockers ¢ and r between the sev-

- Referring to Fig. 7, illustrating the elec- | eral resistance units. As the lever 1s moved
10 trical .connections for a series reversible con- | farther to the left.the springs » will be com- 103

troller like that herein shown and described, pressed, the cross-bar s with the rockers wili

~ the resistance units ¢ ¢ are connected with vield upwardly, and the pressure on the car-
each other at one end in pairs. One of the | bon columns will be gradually increased,

©  units is connected at the other end with the | thereby reducing their resistance to the flow
45 contact-plates 4, while/the other unit of the | of current. As the pressure upon the carbon 110

- jsame pair is connected with the contact- | is increased and its resistance reduced it re-

 plates'9. One unit of the other pair is con- | acts with augmented force upon the operat-

nected with the contact-plates 7, while the | ing-lever, tending to carry it back to 1ts 1nl-

- other unit of this pair is connected with the | t1al position; but the power stored in the

- the blow-out magnef, 15 is connected with

0. contact-plates 10 and with one main or sup- | compressed spring z, acting through the roller 113
" ply conductor 18.  The plates 9 are connect- |.y upon the track or runway s, tends to turn
 ed with the other main or supply conductor | the lever away from its central position with
19 through the field 20 of the motor. The | a gradually-increasing force, according to the
- plates 5 and 6 are cross-connected, and the | pitch or inclination of the runway 3, which 1s |
5¢ plates 6 are connected by conductors 21 with'| so designed that the force exerted by the 120
"7 the armature 22 of the motor. The coil of | spring z through said roller y, tending to turn
_ tﬁe lever in one direction, will approximately
~ -each of the plates 4 and 8 around or across ! eqnalize the reaction of the compressed re-
 the spaces between them. Of course it will | sistance medium, tending to move the lever
60 be understood that the arrangément of the | in the opposite direction. The power re- 1zs
. parts of the controller and their electrical | quired to operate the controller is thus dis-
connections may. he varied to adapt the con- | tributed over the entire traverse of the oper-
- troller to motors of different types and for ating-lever, and the compression of the re-
different kinds of work. - sistance medium is effected with the expendi-
My improved controller herein shown and | ture of much less effort or energy than would




- ment
eont&@t~plate 7 upon the contact-plate 10,

I1Q

brushes resting on the centact-plates 9 and

L5

20

- ance.

30

35

otherwise be required. As the operating-

lever &Epm&ches the outer limit of its move-
lower brush: 12 passes-off from the

thus eutting out or short-circuiting the re-
sistance units ¢ connected with the plate 10.

The upper brush thereupon passes from the

contact-plate 4 upon the plate 9, eutting out
or short-circuiting the rest of the resistance
units atter they have been compressed to the
fullest extent and their resistance to the cur-
rent reduced to a minimum. When the le-
ver 18 In:its final or extreme position with the

10, the current will' Hiow from the mam 19
thmuo"h the motor-field 20 thence through
contact—nlate 9, brushes 12, (‘t)ilt&(‘t--'[)l&t@% 5
and 6, armature 2 22, conmcbplate 6, brushes

12 Contact—-plafe 10, to tine 18 wmhout Pass- .

mﬂ* through any of the resistance nnite c. As
the lever is moved back to its middle POSi-
tion and the upper brushes pass over the
contact-plate 8 the cireuit is closed through
the blow-out magnet 15, when the mmsbance
units, relieved of pressure, have again as-
sumed their norma?condltmn ot hwh resist-
As the last brush passes off From she
contact-plate 8 any arc that may be formed
will be instantly extinguished by said mag-
net. .The blow-out magnet, connected a:s
herein shown and described, carries only the
starting or mimimum current and therefore
may be wound: te work with much oreater

efficiency than iff it was made to carry the

full-load current, since it is required to ex-

tinguish arcs Only when! the: cireuit is broken

with the full resistance included therein.
The contact-plates 8 at which-the circuit is

- broken being' most hable to injury from are-

40'

45

60

s

ing or sparking are made geparate from the

Ela,tes 4, so'that they may be easily renewed,
esides a

out magnet 15 out of circunt eﬁcept when the

full resistance is included therem. During

the return movement of the operating-lever

to its middle position the spring z is recom-

pressed as the roller passes over the higher

portion of the track or runway 3, and power
1s thus stored to compress or aid 1 in COMPress-
ing the resistancemedium, when the circuit is
again closed through
lever w is moved a suficient distance in
either direction from 1ts muddle or neutral
posmon as above explained. - When the
roller passes over the cvest on either side of
the central depression in the track upon
either of the sloping stdes of said.depression,
the spring z reacts to bring the lever w In-
stantly to its central position, thus making a
simple and effective quick-break switch.
This automatic centering function of the

spring-actuated roller ¢ also operates to

bring the carriage & and the upwardly-mov-

ing roller & on th{* operating-lever together

with uf?*ment force to jar the resistance

pressure.

tion and arrane ement of parts

Tording means of cutting the blow- | connections may be made without departing

the oontrollﬁr and the

821,807

units and restore themn to their normal con-
dition of high resistance. rlhi feature of the
device 1s 01 oreat advantage, since the carbon
co:umans are apt to become compacted with
continued use of the comrollm and will not
then of tl*-{*m*-elves regain their original con-

~ditton ot high resistance when thvv are re-

lieved irom pressure. 1t will be obsery ed
that when the operating-lever 1s tuined n
either direction from its middle position and
approaches the outer Inmnits of 1ts movement
the leverage of the rollers z on the carriage £
Increases as pressure upon and re: action of
the resistance medium 1s augmented. Thus
the arrangement of these rollers g coOperates
with the splmg—actuated roller ¥ and the
curved track 3 to overcome the reaction of
the resistance medium when hjected to
By turning the operacng-lever to
the right, as seen 1n Fig. 2, the cur rent will be

-reve“f'sed thI'OlIU‘ll the drmatme of the motor,

and the resmtance will be g1 adually reduc E‘d
and hinaily cut out of the cireuit in tie Mo~
ner hereinbefore expla,u ed.

The number of the resistance units may be

‘varied, and they may be variously grouped

and: connected according to the requirements
of varying conditions, so as to cut out or
short-cireuit more or less of them at, a time
by means of the separate switch-contact
pieces’ 9 and 10—as, for example, with the
four units shown in the drawings, three in-
stead of two may be connected wit b the con-
tact-pieces 10 and only one with the contact-
pieces 9. They are, however, preferably ar-
ranzed, as shown, in a single mw sG as not to
increase the depth of the mntroller in a di-
rection perpendicular to the nlane in which
the operatme-lever moves.
Various ¢ h wnges 1n the details of construe-

s and electrical

from the principle and intenc
Invention.

I claim— _

1. In an electric - current controller the
combination of a resistance medium and me-
chanically-operated means adapted to :-Jvh-
ject said medium to pressure and to act wit
augmented power as the pressure upon wud
1119&111111 18 Increased, bubbtantmll} as de-
SCI fh("d '

2. In an electric - current controller the
combination of a resistance medium whose

ted scope of the

“glectrieal conduetivity is increased when it is

subjected to pressure. and manually-oper-
ated means adamed

pressure upon sald medium with a substan-

70

75
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gc

95

1CC

105

110

15

120

Lo exert an mcereasing

tially constant expendltur(, of energy, sub-
stantially as described.
3. In an electrlc current con’rroll ;he'

2T
combination of a compressible resistan
medium whose conductivity is increased b‘u’
pressure, and mechammlh*'—c;pemted TARNS

| adapted to exert a gradually-increasing jres- 130




0 60 Inan electric - current controller the
00 combination of a compressible  resistance
25 medium whose electrical conductivity 1s -
<o greased by pressure, a lever arranged to com-
s Upress sald medium and means for storing the
. power exerted by the reaction of said me-
oo dium upon said lever when moved in one di-
a6 rection and for applying such stored power
© " to the operation of said lever when moved 1n
¢ the other divection to compress said medium,
0 substantially as d escribed. - |

......

:-.ll"."l ::'I:'..".l-'::."ll: -:;:
..............

s
SO o dium, imeans for subjecting said medium to a
o yariable pressure to ogradually change- its
- electrical conductivity and means tending to
equalize the power applied to operate the
a6 controller for. different. degrees ol compres-
o0 sion, substantially as descvibed.
S g0 0o an electric - current controller
S sombination of aresistance medium; a lever

0 arranged to gradually compress said medium
45 and provided with a roller movably mounted
S0 thereun, a track or nuway for said roller and
“means holding said roller with yielding pres-

- '
LI
=
a1
-t
1
!
[
e

- gugmented pressure increases, without the

. application of corresponding]
i energy, substantially as describ ed.

-

y - Increasing

-5 4 In an electric- current controller the
cre T epombination of a resistance medium whose
' electrical conductivity is increased by pres-
. sure, a manually-operated lever adapted to
L7 exert pressure upon said medium, and means
i “1o-forincreasing the power exerted by said lever
g9 the'reaction of said medium is augmented

" Py increased compression, substan tially as |

. 5.1In an electric - current controller the
- 1% combination of a resistance medium whose
= electrical conductivity is varied by pressure,
. means for compressig said medium and
. mieans for storing the power exerted by the
0 “reaction of said mediuin 11}3011' sald compress-
.20 ing means and for applying such stored
. power to the operation of said compressing
7 means, substantially as descrtbed. .

*

oo 70 Incanelect vic - current controller- the
combination of a compressible resistance me-

. gure against said track ov runway, which has

g warying curvature or inchination construct-

Cuiglly as desertbed,

5 ed and arranged to hold said lever at rest in

S Dany position i which it

' ol

may be left, substan-

L

o 90 In an electric - current controller the

0T combination of a resistance medium, alever
o g5 arrwnged to gradually compress sald m edtum
~ o and provided with a poller movably mounted

AL T

“thereon, a.rusway.gradually  approaching
Cthoefuleran of said dever toward. the end op-
e initial or neutral position of thele-

-

R : " | . v .
Dy oan eleetnic

runway having u depression, switch-contact .
pieces, one of which is carried by said lever,

the '-

| | senbed.
6o ver, and means tending to foree sald roller |
coob s against sald runway, substantially as de-
Sl geribed, -0 o e -
o N | -current controller the
C s eombination of nocompressible resistance me-

o

P

ose electrical conductivity i1s varied 65
by pressure, a. lever arranged to gradually

‘compress sald medium and provided with a

roller movably mounted thereon, a track or
runway for said roller having a depression,
and means vyieldingly pressing said roller
against said track and adapted-to automatic-
ally complete the return movement of said -
lever to its neutral position, substantially as
deseribed. - o ¢ S
~"11. In an electric-current controller the
combination of a compressible resistance me--
dium whose electrical conductivity is varied”

75

by pressure, a lever arranged to gradually

compress sald medium and provided with a

roller movably mounted thereon, a track or 8o

and means vyieldingly pressing said roller
against said track and adapted to automatic-
ally complete the return of said lever to its-
neutral position and to quickly break the eir-
cuit, substantially as described. S
'12. In an electric-current controller the
combination of a resistance medium, a lever
arranged to gradually compress sald medium
and provide§ with a roller movably mounted
thereon, a runway having a depression and -
oradually approaching the fulcrum of said
lever as it recedes from said depression, and
means holding- said roller against said run- 95
way and tending to move the lever away
from sald depression with gradually-increas-

ing power, and to quickly complete its re-

turn movement to the neutral position when .
said roller iscarried to one side of said depres- 100
sion, substantially as deseribed. - o
- 13. In an electric-current controller the
¢combination of a carriage, 8 compressible re-
sistance medium mounted upon and movable
with said carriage, anabutinent against which “rog

said medium is arranged to be compressed, a

Jlever adapted to move said carriage toward -+

said abutment and provided with a roller - -

| movably mounted thereon, a track having a

depmssm, and ‘means yieldingly holding 110
gaid roller agalnst said track and adapted to |-
quickly complete its return movement when
the roller reaches said depression and-to-jar *
said resistance medium as the carriage 13

Dbrought to a stop, substantially as described. 15

14. In-an electric-current controller the

combination of a resistance mediunm whose

electrical conductivity 1s varied by pressure,

| means for excrting a variable pressure upon
‘gaid resistance medium, and means for re- rzo
storing and maintaining the normal resist- -

. LI

ance of said medium, substantially as de-

15. In an- électric-current controller the

“combination of a resistance medium whose. £25

electrical conduetivity is increased by pres-
sure, means for subjecting said mediwm to o -

| variable pressure, and means for jarring suid -

[
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meduin whereby it is restored to its original
state of high 1ecs13tdnce substantially as de-
scribed.

16. In an electric-current controller the

combination of a movable resistance medium |
~whose electrical conductivity is increased by

pressure, an abutment or bearing, and means
for subjecting said medium to a variable
pressure by moving 1t with more or less force
against said abutment and for jarring sald
medmm and restoring its normal resistance
in moving it hack to its initial posttion, sub-
bta,nmallv as described.

17. In an electric-curreht Contlollm the
combination of a suitable frame, provided
with an abutment, a movable support A Case
mounted upon s said support. and movable
therewith toward said abutment, a compres-

sible resistance medium inclosed in said case |
said reamtaneg a blow-out magnet arrang ed

and means for moving said support with satd-
case and resistance medmm toward said abut-
ment and gradually compressing said resist-
ance medium, substantlaﬁy as: descnlwd

1. In an electric- current controller the
combination of a carriage or movable sup-
port, a number of resistance units mounted
upon and movable with sald carriage, a yield-
g equalizer toward and from which said re-
sistance units are movable, and means for

‘moving sald carriage to and pressing sald re-
| Slst&nc(, units with more

-sald equalizer, substantially as described.
Current controller the |

‘o

19. In an electric
combination of a carriage or movable stip-

port, a number of resistance units mounted
upon and movable with said carriage, a yield-

~ing equalizer and an operat 111*1—1{1& er arranged

40
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to move said carrtage wnd resistance units
with more or less force against said equalizer
and to subject said resistance units to an

equally-distributed wvariable pressure, sub-

stantially as described.

20. In an electric-current controller the
combination of a yielding equalizer, a car-
riage movable toward and from said equal-
izer, a number of resistance units whose elee-
trical conductivity is mereased by pressure,
mounted upon said carriage, a lever adapte: 4
to move said resistance units with sald car-
riage against said equalizer, and provided
Wlﬁl a roller mov: bly mouted thereon, a

runway for said roller gradually approachmﬁ‘

the fulerum of sa.d lever as it rucedes from
1ts neutral position, and means tending to

force said roller against said runway, substan- |

tially as described.

21. In an electric-current controller th:
combination with a suitable frame, of a re-
smmncu medium whose electrlml condne-

t1v1ty is varied by pressure, removably
mounted in said {rameé and havi g detach-

able eclectrical connections and means for

subjecting sa1d medium to pressure, substan-

tially as deseribed.
22, In an eleetrie controller

i g

the combina~

or less force against

221,697

tion with a suitable frame, of a ¢onipressible
resistance removably mounted 1n said frame,
means insuring its being placed and. held 1 in
the proper position in said frame, and means
for subjecting said resistance £o pressure,
subcstantmﬂy as described.

In: an electric - current controlier the

¢ ombmatlon with a suitable {1 ame, of 4 num-~

ber of tubes loosely held at one end in said
frame and contaming a resistance medium
whose electrical conductivity 1s increased by
pressure, a rack on said frame provided with
one or more removable rods for holding said
tubes in place therein, and means for subject-
ing the resistance mediunt to a variable pres-
sure, substantially as described.

24, In an electric-current controller the
combination of a variable resistance, means
for closing and opening the circult throuﬂ*h

to extinguish arcs formed by “br eaking the
circuit through said resistance, and means for
cutting out said magnet, before all the resist-
Ance ha,s been cut out of the cir (‘Ult and for
bringing said magnet into the circuit beiore
i1t 18 broken and while it includes such resist-

ance, substantially as described.

25. In an electric-current controller the
combination of a variable resistaiice, means
for closing and opening the circuit throt >h
sald resistance comprising movable and insu-
lated cantact-pieces, and a blow-out magnet
connected across the space between the insu-
lated contact-pieces over which the movable
contact-piece passes only when high resist-

ance 18 included in the circuit, Subamnmny

as described.

26. In an electrie-current controller, the
conibination of a resistance medium whose
electrical conductivity is varied by pressure,

70

75

55

90

95

100

a stationary switch-base provided with i nsu-

lated contact-plates connected and arranged
to reverse the current and to open and close
the circuit through said resistance medium,
and an o pe*"ltmtr—lever provided with brushes

or contact-pieces and adapted to be moved
in «pposite directions ifrom a normal or neu-
trat position and when moved from such po-
sition i either direction to first close the cir-
cutt throvoh sald resistance medium and
then subjeet the same to a eradually-increas-

Ing pressure, substantially as described.

‘77 In an electric -current controller the
combination ol a number of 1951&&11@(, units
whose electrical conductivity 1s varied by

- pressure, means for subjecting said resistance

|

| units to a variable pressure, and switching

devices arranged to cut out or short-circuit
sail resistance units in groups or sections one
alter another when they are subjected to high
compression and o
to the current, substantially as described.

28. In an electric- current controller the
combination of a carriage, resistance mount-

Ter little or no I'LblSt&Il{.;B |

110
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ed thereon and composed of material whose 130
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“electrical -conductivity is increased by pres-. |

sure, an abutment against which said resist-
ance is pressed by the movement of said car-

‘riage, and an operating-lever provided with a
5 roller which is adapted to engage w.th said
~_carriage and to approach a perpendicular to

" the carriage passing through the fulcrur: of

the lever as said lever i§ moved away {rom its

~ peutral position, substantially as described.

S “combination of a carriage, resistance mount-
“ed thereon and variable by compression, an
-gbutment against whicn said resistance 1s

29. In an electric-current controller the

pressed . by the movement of sald carriage,
and an- operating-lever provided 1mn a line
transverse to its axis'with two rollers each ol
which is arranged to approach a perpendicu-

-~ lar passing through the fulcrum of the lever
" to the carriage when said, lever is moved m

one direction away from its neutral position

"~ and to move said carriage toward said abut-
- ment with gradually-increasing power, sub-

o stantially as described..

!

- 30. In an electric-current controller, a re-
sistance unit composed ol a column of

“current-conducting disks, having a cover of

 non-combustible insulating material loosely

wrapped around it and inclosed in a protect-

ing and supporting tube, substantially as de-

30 scribed.

stantially as described.

31 1n an electric~current cenfroller the

s

combination of a compressible resistance me-
dium, and a vielding equalizer against which

said resistance is compressed, comprising a

bar, screw-threaded guide-rods on which said
bar is adjustably secured and adjustable
springs tending to press said bar toward said
resistance medium, substantially as de-
scribed. o |

32 In an electric-current controller the
combination of a compressible resistance me-
dium and a carbon-tipped metallic electrode,

E? .
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adapted to bear against and form an elec-

trical contact with said resistance medium,
substantially as described. .

33. In an electric-current controller the
combination of a compressible resistance me-
dium whose electrical conductivity 1s -
creased by compression and a lever adapted
to compress said medium and to act thereon
with greater power as the compression and
reaction of sald medium are increased, sub-

ax

X MYy s1gna-

In witness whereof I hereto af
ture in presence of two witnesses.

LYNDE BRADLEY

Witnesses: -
Cras. L. Goss,
" Brrwarp (. RoLorr.
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