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UNITED STATES PATENT OFFICE.
o RALPB..,R.-:ROOT, OF._GLE\zEt.AND;_oH;o.'.

..No. 905,588. .

‘Sp',eciﬁcation'-_' of Letters Patent.

- Pa“nted—nec.l,- 190.8.

- Applcation’ filed February 8;1506. * Serial No. 300,086,

To all whom it may concern: -
Be it known that I, Rareru R. Roor, a citi-

zen of the United States, residing: at” Cleve--

land, in' the county of Cuyahoga -and State
of Ohio, have invented a-certain rnew and

" usefil Tmprovement in Electric Controllers,

of which the following is a full, clear, and
exact description, reference being had to-the
acconipanying drawings.

"This invention  relates to electric con-
trollers, and it has for its’ object the pro-
duction" of a device of this character- that

will be simpler and cheaper in construction,
more economical in operation, and less liable
‘to damage from excessive currents and from

" usage than those ‘heretofore ‘constructed.
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In carrying out my construction, I utilize
the principles of the electric are, it being
well known that the resistance to a ctirrent

flowing across an arc varies with the length .

thereof. L o

In the accompanying drawings, forming
a part of this application, Figure 1 is a front
view of a controller having my invention
applied thereto; Fig. 2 is a diagrammatic
view showing the arrangement of the electric
circuits employed ; Fig. 3 is a sectional view

taken throtigh the controller: substantially |

on the line 3—3 of Fig. 4, certain of the parts
being shown in elevation for purpose of
clearness; and Fig. 4 is a transverse sec-
tional view taken substantially on the line
+—4 of Fig. 3, and looking to-the left.

Like reference characters .designate like |-

parts -throughout the several views of the
drawings, in which =
. 1 represents the front plate of the con-

troller box, said plate being preferably-

formed of slate as is usual in these construe-
tions. ' .

2 is a controller lever which is pivoted
near the center of plate 1, being secured to
the outer end of a bolt 8. The lever 2 car-

~ ries on the opposite sides of its pivot me-

45

99

tallic contact plates 4 and 5, said plates being
insulated from the lever, and adapted, when
the lever is moved in one direction, to elec-
trically connect respective pairs of segments
6 and 7, and 8 and 9. When' the lever is

‘moved in the opposite direction, these con-
‘tact plates- electrically connect respective

pairs of segments which are shown at 10 and
11, and 12 and 18. N
As will be seen from Fig. 2,.one of the

‘segments as 13, is connected with oneof the

‘terminals leading to a source of electric-en-

ergy, said terminal being represented-at 14,
and: the segments' 13 and "6 are joined elec-

trically' by ‘a conductor 15. “The segments

‘which conductor the carbon pencil 18 is
joined by means-of conductor 17. ‘iThe car-

“bon pencil 19 is in electrical circuit; through
-the-conductor 20, with one brush-of the elec-

“tric'motor, the current to said“motor return-- g5
ing through the-conductor’21 to'the seg-

ments ‘Y or 12, depending upon ‘the position
of the controller arm. Assuming that the
lever is turned so as to connect the segments

"7 and 11 are joined by a conduetor 16, to- g¢

8 and ‘9, the current will flow from the seg-~70

| ment 9 to the segment 8 and thence batk' to

the dynamo or other source of power. - From
this ‘description it will be seen that the car-
bon pencils form a‘part of the electric cir-

cuit; and it will be understood that-as the~7s

| ‘gap between these carbons varies, the resist-
ance will be correspondingly varied. ‘For -

heavy currents a plurality of sets of carbon
pencils,—arranged in parallel, may be em-

the' right-hand " side, a second set of said
pencils.’ : :

. . In Figs. 3 and 4, I have shown means

for varying the lerigth of the ‘gap between

“ployed, and Fig. 8 shows, in dotted lines at>ge

the carbon pencils. 22 and 23 are solencids”ss

which are ‘interposed in one or the ‘other of
the conductors 17 or 20, said solenoids being
in series with each other and-also in series
with the carbon pencils. Extending between

P

the solenoids, and preferably below the same, 90

is an armature 24, said armature being pro-

~vided with cores or plungers 25 and 26 for
“the respective solenoids. The carbon pencil .

19'is secured to the lower part of a metallic

-casing 27 that is fastened to the rear of the 95

front plate 1. The pencil 18 is movable ver-
tically with respect to the péncil 19, and is
guided in its movement by a sleeve 28 and an
nsulator 29 which is screwed into the upper

ported by means of a bracket 80 from the

-slate front of the controller, and said sleeve

is provided with an elongated slot 81 through
which the binding screw 82 extends, said

‘As will be understood, the slot 81 permits of
the vertical movement that is“given:to”the

pencil 18, which movement is secured by con-
‘necting said pencil to the armaturé'24. “The 110

“end of the casing 27. The sleeve 28 is sup-"100

- binding screw being secured to a fchiihig‘lgf‘33 105
on the upper end of the.carbon pencil 18.



=)
connections between the carbon and arma-
tiite consist of the ring 84 that is adapted to
bind the pencil and lift the same as the ring

itself is lifted, or to release the same when
the ring is lowered to normal position. Con-

nected to said ring is a rod 85 that is secured
to the armature, said rod being separated at”

" the center and joined by an ordinary turn-
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buckle 86, whereby the connections between
the ring 34 and armature may be varied in
length. = ' v

As appears from Fig. 4, the armature
24 is slotted at its center at 37, and through
this slot there projects an arm 38 that is
secured to the bolt 3 near its inner end. On
the upper end of the arm 38, and bearing on
the upper surface of the armature, are rollers

‘39, said rollers being adapted. to roll over

- said armature and bear the same down-
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. with all of the segments.
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wardly as the controller lever 2 is moved, the

armature being curved on its upper surface

so as to secure the desired movement.

When ‘in norinal position, the main op-.

erating lever stands as shown in Fig. 2 with
the contact plates 4 and 5 out of engagement
The solenoids are
then deénergized, and the armature rests in
the position indicated in dotted lines in Fig.
3, with the carbon pencils in contact. When
the lever is moved so as to connect the seg-
ments 6 and 7, as shown in Fig. 1, the cur-
rent is Eermitted to flow through the solen-
oids and carbon pencils, with the result that
the armature is jerked upwardly so as to
separate the carbons to their maximum ex-
tent, thus throwing the greatest amount of
resistance into the circuit. :

As. the controller lever continues to
turned to the right as in Fig. 1, the rollers
39 on the lever 38 bear the armature down-
wardly against the pull of the solenoids and
thus gradually close the space between the
carbon points, thereby shortening the arc
which was formed when the carbons were
first separated and thereby cutting out the
resistance. The strength of the current
therefore increases as the controller lever is
turned until the arm 38 reaches the position
shown in dotted lines in Fig. 3, when the
gap between the carbons is practically closed
and the resistance has been substantially cut
out. At this point it is desirable to switch
the current around the carbon points, as
the carbons would otherwise be consumed
and the controller would require more atten-
tion in order to keep it in proper working
condition. For this purpose, I employ seg-

. ments 40 and 41, which are connected to-
ggther by a conductor 42, said conductor
N

eing jorned . with the conductor 20 from
the resistance device. At the time when the
lever has swung so as to practically close
th;aniap between the carbons, the plate 4 or
5 will connect the segment 40 with the plate
6, or the segment 41 with the plate 10, so

606,688

that the current will be shunted around the

resistance device through the conductors 42 -

and 20.

If preferred, the carbon pencils may be -

separated by mechanical means rather than

by the solenoids. In fact, various details in
the construction shown may be made with-
out departing from the spirit of my inven-
tion, and I therefore desire it to be under-

stood that I do not intend to limit the fol-

lowing claims any further than is rendered
necessary by the specific terms employed or
by the prior state of the art. _

If the air gap formed between the car-
bons sheuld prove to be so wide that the cur-
rent will not arc across the same, the upper
carbon can be lowered by the adjustment of
the turn-buckle 36 until the arc will form
properly. It will be understood that if the
arc should refuse to form, the current is
simply broken momentarily, with the result
that the carbons drop together again and
reéstablish the current, the upper carbons
simply moving up and down until the proper
adjustment is made. ' :

Having thus described my invention, T
claim: ' :

1. In a resistance device, a pair of elec-
trical conductors, means whereby -relative
movement may be effected between said con-
ductors for the purpose of varying the re-
sistance therebetween, electrical means for
separating the said conductors, and mechan-
ical means for closing the gap between the
conductors said means including a pivoted
hand-operated lever. ' ‘

9. In a resistance device, 2 pair of carbon
pencils, means for moving one pencil rela-
tively. to the other whereby the distance
therebetween may be increased for produc-
ing resistance, a switch-lever, and means
connected with said switch-lever for closing
the gap between the carbons for cutting out.
resistance. o

3. In an electric controller, a switch-lever,
a pair of carbon pencils, a solenoid in series
with said fpencils, connections between the
plunger of said solenoid and one of said
pencils whereby the pencils may be_ sepa-
rated when the solenoid is energized, and
means connected with said lever for moving
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the pencil to shorten the arc, whereby the

resistance in the circuit is diminished:

4. In an electric controller, a switch-lever,
a pair of carbon pencils, a solenoid in series
with said pencils, said solenoid having an
armature, connections between the armature
of said solenoid and one of said pencils
whereby the pencils may be separated when
the solenoid is energized, and means con-
nected with said lever for moving the arma-
ture to shorten the arc, whereby-the resist-
ance in the circuit is diminished.

5. In an electric controller, s pair of car-
bon pencils forming a portion of an electric
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cireuit, a solenoid in the circuit with said | jecting into said solenoids, connections be-
pencils, means connecting one of said pencils | tween said armature and one of said pencils,

with the core of the solenoid, whereby the

pencils are separated when the current Hows, -

a controller lever, and means connected with
said lever for drawing the core out of said

circuit is diminished as the controller lever
1s moved. ’

6. In an electric controller, a pair of car-
bon pencils forming a portion of an electric
circuit, a solenoid in the circuit with said
pencils, means connecting one of said pencils
with the core of the solenoid, whereby the
pencils are separated and an arc is formed
when the current flows and the core is drawn
into the solenoid, a controller lever, and
means connected with said lever for draw-
ing the core out of said solenoid and for clos-

.ing the space between the carbons, whereby

the resistance in the circuit is diminished as
the controller lever is moved, and means for
adjusting the connections between the core
and the-pencil, ' '

7. In an -electric controller, a pair of car-
bon pencils, electro-magnetic devices in series
with said “pencils, connections between one
of said pencils and said electro-magnetic
devices, whereby the pencils are separated
and tend to remain separated while the cur-
rent flows therethrough, a controller lever,
an arm connected with said lever and engag:
ing the said electro-magnetic devices, where-

by when said lever is swung, the movable

carbon is moved to close the space between
the pencils and thus cut out the resistance.
8. In an electric controller, a pair of car-
bon pencils, electro-magnetic devices in series
with said pencils, connections between one
of said pencils and said electro-magnetic de-
vices, whereby the pencils are separated and
tend to remain separated while the current
flows therethrough, a controller lever, an
arm connected with said lever and engaging
the said electro-magnetic devices, whereby

‘when said lever is swung, the movable car-
bon is moved to close the space between the

pencils and thus cut out the resistance, and

means for closing a shunt circuit around the »

pencils when the latter
tially together.

9. In an electric controller, a pair of car-
bon pencils, a pair of solenoids in series with
said pencils. an armature having cores pro-

are brought substan-

!
;
|
i
!

whereby the pencil is moved with the arma-
ture, and an arc is formed between the pen-
cils, a controller lever, and an arm on said

~lever in normal engagement with said arma-
solenoid and for closing the space between !
the carbons, whereby the resistance in the |

ture substantially midway between the solen-
oids, said armature being so shaped that as
the arm is moved in either direction by the
controller lever, the armature will be moved
to vary the length of the arc between the
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carbon pencils, whereby the resistance is

correspondingly varied.

10. In an electric controller, a pair of car-
bon pencils, a pair of solenoids in series with
said pencils, an armature having cores pro-
jecting into said solenoids, connections be-
tween said armature and one of said pencils,
whereby the pencil is moved with the arma-
ture, and an arc is formed between the pen-
cils, a controller lever, an arm on said lever
in normal engagement with said armature
substantially midway between the solenoids,
said armature being so shaped that as the
arm is moved in either direction by the con-
troller lever, the armature will be moved to
vary the arc between the carbon pencils,
whereby the resistance is correspondingly
varied, and means for closing a shunt circuit
around the pencils when the latter are
brought substantially together. '

11. In an electric controller, a pair of car-
bon pencils, a pair of solenoids in series
with said pencils, an armature having cores
projecting into said solenoids, connections
between said armature and one of said pen-
cils, whereby the pencil is moved with the
armature, and an arc is formed between the
pencils, a controller lever, an arm on said
lever in normal engagement with said arma-
ture substantially midway between the solen-
oids, said armature being so shaped that as
the arm is moved in either direction by the
controller lever, the armature will be moved
to vary the arc between the carbon pencils,
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whereby the resistance is correspondingly

varied, and means for closing a shunt cir-
cuit around the solenoids andg pencils when
the latter are brought substantially together.

In testimony whereof, I hereunto affix my

“signature in the presence of two witnesses.

v RALPH R. ROOT.
Witnesses:
S. E. Fours,
W. .. McGARRELL.
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