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To il whom it may concern:

Be it known that I, Trvine B. Smrrm, a citi-
zen of the United States, residing at Philadel-
phia, in the county of Philadelphia and State
of Pennsylvania, have invented new and use-
tul Improvements in Step-Motions for Con-
troller-Levers, of which the following is a
specification. | |

The object of this invention is to insur
where one element of a current-carrying de-
vice moves with respect to one or more other
moving or stationary elements that the first-
mentioned element shall only come to rest in
a predetermined position or positions with re-
spect to the other moving or stationary ele-

‘ments.

The chief value of this invention lies in its
application to controllers, rheostats, and the

like where a current passes between a moving
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element and one or more other elements. -

In a controller or rheostat wherein a slid-
ing contact-brush passes over a series of sta-
tlonary contacts the movement, of the sliding
contact in one direction operates to include
more resistance into some desired circuit as
the movement of said contact progresses in
one direction and operates to cut out resist-
ance as this movement progresses in the op-
posite direction. When moving so as to add
resistance, if the contact is stopped, so as to
have only a small portion of its contact-sur-
tace in contact with the block it was in the op-
eration of leaving, then most of the current
may pass across this restricted area of contact
and before a small portion could by way of

the larger area, for the reason that the latter

path may offer a much greater resistance to
the passage of the current by reason of a cer-
tain .amount of resistance having been in-
cluded there purposely. In this case the
switch-contacts may be unduly heated and even
injured. This would be particularly so were
the moving contact resting with its larger area
on a dead block and its smaller area on the last
active block. |
The object of this invention is to insure that
the moving contact shall not rest in such a
detrimental position, but shall travel on un-
til it shall have severed its connection with
the block upon which it was resting with small

contact. It 1s, moreover, designed to insure
that the moving contact shall move far enough
to prevent maintaining any arc that may have
been drawn when leaving the block. In cer-
tain classes of controllers it may be desirable
that the automatic movement and stopping of
the moving contact shall operate in either di-
rection from a central position, wheraby the
moving member cannot be left in .poor con-
tact with any block nearer the central posi-
tion than the oneupon whicl it is designed to
rest at the time. -.

With the above objects in view my said in-
vention consists in the combination and ar-
rangement of parts hereinatter described and
claimed, and illustrated in one form in the ac-
companying drawings, which form a part of
this specification, and in which—

Figure 1 represents a controller-lever in
end elevation with associated parts. Fig.
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represents the same in side elevation, and

I1g. 3 1s a perspective view of the lever and
assoclated parts with the lever proper sepa-
rated therefrom to more clearly show con-
structional details. |

Inthe accompanying drawings, 1 represents
the insulating or insulated switch-base of a
rheostat, controller, or the like, upon the up-
per face of which is mounted a plurality of
contact-blocks 2, arranged in the case shown
in the arc of a circle, though obviously they
may be 1n a straight line if the moving parts
of the apparatus are constructed to have a rec-

tilinear motion. The preferred arrangement,

however, is in the arc of a circle. Each of
these contact-blocks is provided on its outer
edge with a centrally-located notch 8. The
saicl blocks 2 may be connected in the usual
manner or in any desired way to the resist-
ance elements and in the case shown are ar-
ranged around a continuous terminal contact-
ring 4. This ring, however, forms no part
of my invention, being merely a common part
of a controller. The controller-lever in this
case consists of an arm 5, provided at one end
with a yoke 6, having at its ends cam-faces 7
and stops 8 and mounted at its other end upon
a shatt 9 or other suitable support concentric
with the contact-blocks. The said lever is

| held fast on said shaft by means of a set-screw
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or other suitable means 10, though, as shall
hereinafter be shown, this lever may be loose
upon sald shaft.

Mounted at one end loose upon the shaft 9
and just below the lever-arm 5 is an auxiliary
arm 11, resting on a shoulder 12 on said shaft
and extending over the switch - blocks, as
shown. This auxiliary arm carries the mov-
ing switch contact or brush 13, which makes
electrical contact in the usual manner with
the switch-blocks 2 and the central ring 3.

The lever-arm 5 and arm 11 are connected
by means of aresilient connection, which con-
sists in the case shown of a straight spring
14, secured at one end rigidly to a lug or
block 15 upon the upper face of the auxiliary
arm, while the other end of the spring passes
between two pins 16, carried by the lever-
arm 5. Thl&, resﬂlent connection may, how-
ever, be effected 1n any suitable way. Pivot-

ed In a slot 17 in the outer end of the auxil-

lary arm is a latch 18, having a lip 19, adapt-
ed to engage the notches 3 in the switch-
blocks, and provided upon its other end with
an upW‘LI‘d]V extending portion 20, the lip 19
being held normally in engag ement with one
of said notches under the tension of a Spring
21 or other suitable means. The upwar dlv—
extending portion 20 of the lateh is located
directly beneath the face of the yvoke 6, upon
which 1s formed the cam - faces above re-
ferred to.

Obviously both the switch-lever 5 and aux-
iliary arm 11 may be loose on the shaft 9 or
either one hxed thereon, while the other is
loose.

Supposing the switch lever-arm 5 and 1its

related parts to be in a position of rest in

Figs. 1 and 2 and that it is desired to move
the contact-brush from the block upon which
it rests to some other block, the operation is
as follows: The lever-arm 5 is moved 1in the

case shown by the handle 22 toapproximately

the point to give the desired resistance. The
arst portlon of the movement of the lever-
arm 5 does not move the auxihary arm 11,
but merely bends the spring 14. As the_a,rm
5 continues to move, however, one of the
cam-faces 7 will engage the extension 20 of the
spring-latch, and as the said arm continues to
move the sald cam-face will depress the ex-
tension 20, causing the lip 19 of said lateh to
disengage its notch. If the arm 5 1s stopped
at this point, the latch being released the
auxiliary arm 11 will be sent forward by the
spring 14 in the direction in which the arm 5
is moved. As soon, howevex as the exten-
sion 20 of the latch passes o t.le elevated or
cam surface of the arm 5the lip 19 will be

forced into engagement with the ends of the
switch-blocks by the spring 21 and will en-
oaoe the first notch which 1t reaches-—that is,
the notch in the ajacent block—inasmuch as
the distance from the center of the arm 5 to
the shoulder 8 is preferably greater than the |

of the operator’s hand is removed
‘sumes a position over the arm 11, owing to

768,198

distance from one notch to the next. In like
manner the contact may be sent to the next

block, and so on over all the contacts. If
the movement of the controller-arm 1s con-
tinuous—that is, moved without interruption
over several contacts—the arm 11 will follow,
with the extension 20 engaging one of the
stops 8, since the spring 14 will not be made
stiff enough to immediately snap the auxil-
jary arm 11 forward as soon as its latch is re-
leased, provided the arm 5 1s moved reason-
ably fast. Owing to the fact that during the
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continuous movement of the arm 5 the por-

tion 20 of the spring-latch is upon the ele-
vated cam-surface, the lip 19isobviously pre-

vented from falling into any ot the notches

and thereby stopping the arm 11. When,
however, the switch-arm 5 1s stopped, the
spring 14 causes the arm 11 to continue, when

the portion 20 of the latch will disengage the

cam-surface and the lip 19 will be sent into
engagement with the next notch—that is, with
the first notch which it engages after the arm
11 has moved far enough to disengage the ex-
tension 20 from the elevated surface of the
arm 5. If the latch engages a notch behind
the point where the arm 5 is stopped, the said
lever will then drop back when the pressure
until it as-

the fact that the spring 14 is under tension
whenever one of the two arms is not directly
over the other. It will therefore be seen that
in whatever position the controller-operating
lever-armis stopped the brush or moving elec-
trical contact-malker will always assume a posi-
tion in the center of a block and will not stop
with a portion partly on one block and partly
on an adjacent block, since the spring-latech 1n
moving toward the center of thecontroller-arm
when thelatterisstoppedisboundtodropintoa
notch in the center ot one of the blocks. 1t will
be seen, furthermore, that the moving contact
may be made to pass over the stationary con-
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tactseither step by step or continuously—that 110

is, over successive contacts without interrup-

‘tion of its motion until stopped intentionally.

If it is desired in any case to have the mov-
ing contact always bridge two adjacent con-
tacts when it comes to rest, the notch which
the spring-latch is adapted to engage may be
located between adjacent blocks. Alsowhile
the auxiliary arm is shown as carrying the
electrical contact 13 this arm may or may not
carry such contact. Forexample, in case this
invention is applied to a controller of the
drum type where the brushes are stationary
and the blocks are in the form of segments
upon the surface of a drum rotated by the con-
troller-arm the arm 11 would not carry a mov-
ing electrical contact - maker, nor would the
blocks 8 perform any electrical function. In
this case the blocks 3 may be in the form of
lugs upon the controller-head.

The invention is by no means l1m1ted to any
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specific form of rheostat or the like nor to
the specific constructional details herein
shown, for there are a number of different
specific ways of accomplishing the objects of
the said invention without ceparting from the
spirit thereof. |

What I claim as my invention js—

1. In a step-motion of the character de-

scribed, the combination with a plurality of
switch contact-blocks, of electrical conducting
means adapted and arranged to be brought
without interruption of movement Into en-

gagement with successive switch-blocks and

to be brought to rest upon any of said blocks,
and automatic means adapted and arranged to
limit said points of rest to a predetermined
position on each of said blocks.

2. In a step-motion of the character de-
scribed, the combination with a switch-lever
adapted and arranged tomove nnin terruptedly
and to be brought to rest at desired points, of
automatic means adapted and arranged to ad-
just the final points of rest of sald lever to

Ppredetermined positions,

S. In a step-motion of the character de-
scribed, the combination with a switch-lever,
of a pivoted arm in proximity thereto, resili-

ent connecting means between said lever and

said arm, a catch carried by said arm, a plu-

rality of stops adapted to be engaged by said

catch when the switch- lever is brought to

rest, and means carried by said switch-lever,
adapted, upon the angular displacement of
the same, to disengage the said cateh from its
stop. *

4. In a step-motion of the character de-
seribed, the combination with a switch-lever,
ot a concentrically-pivoted arm capable of an-
gular displacement relative to said lever, re-
silient connecting means between said lever
and said arm adapted and arranged to bring
sald arm to a predetermined position relative
to said lever after the latter has come to rest,
a spring-latch carried by said arm, stops adapt-
ed to engage said latch in positions of rest of
sald arm, and cam-faces carried by said lever
adapted to engagce said spring-latch and dis-
engage the same from its stop upon angular
displacement of the switch-lever to a prede-
termined extent.

5. In a step-motion of the character de-
scribed, the combination with a switch-lever,
of a concentrically - pivoted arm capable of
angular displacement relative to said lever, an
electrical contact-malter carried by said arm,
resilient connecting means between said lever
and said arm adapted and arranged to bring

sald arm to a predetermined position relative

to the said lever after the latter has come to
rest, a spring-latch carried by said arm, a
plurality of switch contact-blocks provided

each with a recess adapted to he engaged by
sald spring-latch when the movable contact-
maker comes to rest on one of said biocks.
and cam-faces carried by sald lever adapted

said lever,

3

to engage said spring-latch and 1sengage the
same from the recess in a switch-block upon

angular displacement of the switeh-lever to'a,

predetermined extent.

6. Ina controller provided with automatic
means to cause the movable current-carrying
contact element to come to rest in predeter-
mined positions, means to cause said contact
to move with uninterrupted motion over two
Oor more contact positions.

7. In controllers and the like, the combina-
tion with a contact element having a plarality
of electrical contacts, of a second contact ele-
ment comprising a contact device acdapted to
engage the contacts of the first element, means
tor effecting relative movement between said
elements whereby said contact device may he
mace to pass over one or more of said plural-
1ty of contacts by a continuous relative move-
ment between said elements, and automatic
means to cause one of said elements to come
to rest in predetermined positions only with
respect to the other element.

3. In controllers and the like. the combina-
tion with the relatively movablie current-car-
rying contact elements, of an operating-lever,
means operating in conjunction with said le-
ver to effect relative motion between said ele-
ments and to automatically adjust the POsi-
tions of rest of the movable element to pre-
determined points of contact with respect to

‘the other element, and means arranged to

cause a continuous motion of said lever to im-
part a continuous motion to said movable e]e-
ment.

9. In controllers and the lilke, the combina-
tlon with an operating-lever, of a pivoted arm
capable of angular displacement relative to
sald lever, a plurality of contact-segments, g,
contact device connected to said arm and
acapted to engage said segments, resilient con-
nection between said lever and said arm ar
ranged to be placed under tension by relative
angular displacement between said lever and
saldk arm and to cause said arm to follow said
lever when said arm is set tree, means oper-
atlng in conjunction with said resilient con-
nection and said arm to cause said contact de-
vice to come to rest in predetermined POSI-
tions only on said segments and to lock the
same 1n such positions, means to set saic arm
tree when the said lever has been angularly
displaced relative to said arm to a predeter-
mined extent, and means adapted and ar-
ranged to impart a positive motion from said
lever tosaid contact device Independent of said
resilient connection, whereby said contact may
be made to pass by a continuous motion over
two or more of said contacts.

10. In controllers and the like, the combina-
tion with an operating-lever, of a pivoted arm
capable of angular displacement relative to
a plurality of contact-segments, a
contact device connected to said arm and

- adapted to engage said segments, resilient con-
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two or more of sald contact-segments. arm arranged to antomatically engage said re- 60
-0 11. Incontrollersandthe like, the combina- | cesses one at a time when said arm 1s sent for-
tion with an operating-lever, provided with ward by said spring connection, said latch op-
<ide extensions at one end. of a lug carried by | erating in conjunction with said resilient con-
“each extension, a pivoted arm capable of an- { nection and said arm to cause said contact-
gular displacement relative to aaid lever be- | maker to come to rest in predetermined posi- 65
2t tween said lugs, a plurality of contact-seg- tions only on said segments, cams carried by
ments, a contact device connected to said arm’ said lever adapted to engage said latch when
and adapted to engage said segments, resili- said lever is angularly displaced relative to
ent connection between said lever and said | sald arm to a predetermined extent and to
arm arranged to be placed under tension by thereby release it from said engagement with 70 -
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tive motion from said lever to said contact-
maker and arm independent of said resilient
connection, whereby said contact device may
be made to pass by a continuous motion over

relativeancular displacement between said le-
ver and said arm and to cause said arm to fol-
low said lever when set free, locking means
operating in conjunction with said resilient
connection and said arm to cause sald contact
device to come to rest in predetermined posi-
tions only on said segments, a cam carried by
each of said extensions of said lever and
adapted to release said locking means and set
said arm free when said lever has been angu-
larly displaced relative to sald arm to a pre-
determined extent, said lugs carried by said

der tension by relative angular displacement
between said lever and said arm and to cause
said arm to follow said lever when the sald
arm is set free, a spring-latch carried by said

said recesses, lugs carried by said lever and

adapted and arranged to codperate with said
lever to impart a positive motion from saic

lever to said contact-maker and arm inde-
pendent of said resilient connection.

In testimony whereof I have signed my name
to this specification in the presence of two sub-
scribing witnesses.

IRVING B. SMITH.

Witnesses: |

Tanpa CorE SOMITH,

WM. O. HowELL.

4 768,198
nection between said lever and said arm ar- | lever adapted and arranged to impart a posi-
ranged to be placed under tension by relative |-tive motion from said lever to said contact-
angular displacement between said lever and | maker-and arm independent of said resilient
said arm, and to cause said arm to follow said connection, whereby said contact device may 45
s lever when set free, locking means operating | be made to pass by a continuous motion over
in conjunction with said resilient connection | two or more of said contact-segments.
and said arm to cause said contact device to. 19. Incontrollers, and thelike,the combina-
come to rest in predetermined positions only | tion with an operating-lever, of a pivoted arm
on said segments, a cam carried by said lever capable of angular displacement relative to 50
10 and adapted to release said locking means and said lever, a plurality of contact-segments each
cet said arm free when said lever has been an- | provided with a recess, a contact device car-
oularly displaced relative to said arm to a pre- ried by said arm and adapted to engage salcl
determined extent, and a lng carried by said | segments, a spring connectlon between sald
lever adapted and arranged to impart a posi- lever and said arm arranged to be placed un- 55
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