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- To all whom it may concern:

“Be 1t known that we, Wirriam C. YATES
and Paur H. ZmMmMER, citizens of the United
States, residing at Schenectady,in the county

5 of Schenectady, State of New York, have in-
vented certain new and useful Improve-
ments 1 wtarting-Rheostats, of which the
following is a specification.

- This mvention relates to devices for con-
1o trolling electric circuits, and has for its ob-
ject the provision of a device of this charac-
ter m which means are provided whereby a
quick-break movement from contact to con-
tact 1s given to the controlling-arm, together

15 with means whereby the arm may be auto-

a1

matically returned to the “off”’ position.

In certain types of rheostats it is desirable
to provide a snap action between the control-
ling-arm and the contact, especially in cases

20 where there is a considerable drop of poten-
tial between adjacent contacts, so that the
contacting parts will not be injured by im-
perfect contact or insufficient contacting
area. A device of this character is also de-

25 sirable and, in fact, essential where reactance

- 1s varled step by step, as in the arrangement
shown in application filed by Howard Max-
well, Serial No. 301,029. In the cutting out
ol reactance step by step it is undesirable and

30 sometimes dangerous to short-circuit the sec-
tion or sections thereof, and it is therefore es-
sential that means be provided whereby the
controlling element makes a quick break

with the contact and moves quickly to the |

35 next contact, the entire circuit being broken
at each step.
In carrying out ourinvention, therefore, we
- provide a rheostat with mechanism whereby a
step-by-step movement is given to a control-
40 ling-arm as 1t advances over the contacts, the
- operating-arm itself being advanced by a
continuous motion. We also provide means
1n connection with a starting-rheostat where-
by the step-by-step contacting mechanism is
45 maintained in the running or short-circuit-
- Ing position and on failure of voltage will be
automatically returned to the starting posi-
tiom.
Our mmvention further consists in the fea-
5¢ tures of construction and in the arrangement
and combination of elements herein set forth,
- and particularly pointed out in the claims an-
nexed hereto. ' -

| T—

In the drawings, in which we have illus-
trated one form of our invention, Figure 1 is
a plan view of a rheostat embodying our im-
provements. Kig. 2 is an elevation thereof,
and Kig. 3 1s a detail of the locking mechan-
1STN.

Referring to the drawings, 10 represents
the usual msulating-base, of slate or soap-
stone, provided with a series of contact studs
or segments 11, arranged 1n the arc of a circle
and forming the terminals of starting-resist-
ance, (not shown,) all of which, together with
the dead contact 12, may be of the usual con-
struction. Segments 13 and 14 may alsobe
provided for some types of rheostat; but it
should be understood that the particular
form of rheostat or the contacts therefor
form no part of our invention. '

The control-
ling mechanism comprises two arms—a con-
trolling-arm 15 and an operating-arm 16, the
former being provided with spring-pressed
brushes 17 and 18 for engaging the contact-
segments and the latter being provided with
an operating-handle 19. The two arms are
concentrically pivoted about the stud 20, so
as to move independently of each other. The
spring 21 draws the arms together, so that
they have a tendency to occupy positions one
above the other. Thearm 16 hasa U-shaped

‘bend 22 at its pivoted end, so as to leave a

space for a coiled spring 23 between the por-
tions which bear on the stud 20. This
spring has one end secured to the arm at 24,
the opposite end being secured to some fixed
portion of the base, as hereinafter shown.
Between the two arms 15 arfd 16 a toothed
wheel 25 1s mounted on the stud 20. This
wheel may be keyed to the stud 20, or it may
be rotatable thereon, it simply being essen-
tial that 1t move independently of the arms

15 and 16. The teeth of this wheel are pref- -

erably ratchet-shaped-—i. e., having one face
racdial and the other beveled—and a pawl 26,

‘pivoted to the base at27,is adapted to engage

the same. The pawlis spring-pressed toward
the teeth in any desired manner, and for pur-
poses of 1llustration we have shown this pawl
spring-pressed by means of the spring 23.
The pawl 26 has its engaging face shaped at
28 to conform. to the beveled face of the
ratchet-tooth and is positioned so as to pre-
vent movement of the ratchet-wheel in a
clockwise direction. As shown in the draw-
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ings, however, we allow a very slight move-
ment equal to the pitch of the teeth, the
pawl upon starting riding upon the top of the
teeth, but upon a slight movement dropping
between the teeth and locking the wheel mn
place. Mounted to slide upon the arm 151s a
dog 29, having a projecting tooth 30 adapted
to fit between the teeth of the ratchet-wheel
25. This dog is provided with a slot 31 and
pins 32 to act as a guide. A pin 33 projects
upward from the dog through a slot 34 1n the
arm 16. This slot is arranged at an angle
with the bar 16, so that one end 1s nearer the
stud 20 than the other. A mno-voltage re-
lease-magnet 35 1s arranged to engage an
armature 36, secured to the operating-arm 16
to hold the same in running position.

The operation of our device is as follows:
The parts being in the position shown n Fig.

1, to start the motor the operating-arm 16

is moved to the richt by means of the handle
19.
for a short distance, the friction between the
two and the dog being sufficient to keep them
together, there being nothing to positively
The wheel 25 likewise ro-
tates with the arms for a similar reason.
After a short movement, which in practice 1s
sufficient to bring the arms within a distance
rst of the segments 11 equal to the
distance between the successive segments,
the pawl 26 drops between the teeth of the
wheel, locking the latter in place. The arm
15, being locked to the wheel, is also station-
ary. The arm 16, however, 1s Iree to move
independently for a limited distance. As it
moves forward the pin 33, passing through
the slot 34, gradually draws the dog 29 out ot
engagement with the teeth of the ratchet-

wheel, the construction being preferably such -

that this disengagement takes place when
the operating-arm is moved independently
a distance equal to the distance between
the contacts 11. At this point the dog
isreleased from the teeth of the ratchet-wheel,
and the arm 15 quickly follows the arm 16
with a snap action in response to the tension
of the spring 21. In this way the control-
ling-arm 15 snaps over from contact to con-
tact as the arm 16 moves continuously over
When the running posttion 1s
reached, the arm 16 1s held by the magnet 55,
the controlling-arm being also locked by the
teeth of the ratchet-wheel in this position.
Upon failure of voltage the arm 16 1s re-
leased and in response to the tension of the
spring 23 returns to the off position m con-
tact with the stop 37. The arm 15 and the
ratchet-wheel 25 are likewise returned, the
latter ratcheting past the pawl 26, the sprin
tension on which 1s relieved as the arm 16 re-
turns. |

In the foregoing we have described a par-
ticular mechanism whereby our invention

The two arms 15 and 16 move together
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| stood that the arrangement is.mérely typical

and that the details of our device may be
oreatly modified without departing from the

spirit of our invention, the scope of which 1s
set forth in the_claims annexed hereto.
What we claim as new, and desire to secure

by Letters Patent of the -United States, 1s—

1. A starting-rheostat comprising a vari-
able impedance, a controlling-arm therefor
biased to the starting position, and means for
olving sald arm a quick break between suc-
cessive increments of the impedance.

2. A starting-rheostat comprising a series
of contacts, a controlling-arm therefor biased
to the starting position, means for giving
said arm a quick break between adjacent
contacts, and a no-voltage magnet for main-

taining the arm in running position.

3. A starting-rheostat comprising & series

of contacts, a controlling-arm adapted to
successively e gage the same, an operating-
arm, means for giving said controlling-arm a
quick - break movement between adjaceat
contacts as the operating-arm 1s moved con-
tinuously over the contacts, and a no-voltage
magnet for maintaining the controlhng-arm
In running position.
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4. A starting-rheostat comprising a series

of contacts, an operating-arm biased to the
starting posifion thereof, a controlling-arm
biased toward said operating-arm, means for
oiving said controlling-arm a step-by-step
movement as the operating-arm i1s moved
continuously toward running position, and
a no-voltage magnet for retaining the latter
In running position. -

5. A starting-rheostat comprising a series
of contacts, an operating-arm biased to the
starting position thereof, a controlling-arm
biased toward said operating-arm but nor-
mally locked in predetermined positions,
means controlled by the movement of said
operating-arm for unlocking at intervals the
controlling-arm and allowing it to follow the
operating-arm in response to its bias, and a
no-voltage magnet for retaiming the operat-
ing-arm in running position.

6. A starting-rheostat comprising a serles
of contacts, an operating-arm biased to the
starting position thereof, a controiling-arm
biased toward said operating-arm and pivot-
ed concentrically therewith, a rotary member
locked against movement with said arms to-
ward running position, means for locking
sald controlling-arm to said member in pre-
determined positions, means controlled by
the movement of the operating-arm toward
running position for unlocking the control-
ling-arm and allowing it to follow the operat-
ing-arm in response to its bias, and a no-vol-
tage magnet for retaining the latter 1n run-
ning position. -

7. A starting-rheostat comprising a series
of contacts, an operating-arm biased to the
starting position thereof, a controlling-arm
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biased toward said operating-arm and pivot- tage magnet for retaining the latter in run-
ed concentrically therewith, a ratchet-wheel ning position.
and a pawl for locking the same against move- | ~ In witness whereof we have hereunto set
ment with lsaid arms tolwairdhrumﬁng 1}13081— our hands this 25th day of April, 1908.
5 tion, a pawl arranged to lock the controlling- f.

arm to the ratchet-wheel, means whereby a }Wi%%IﬁMy(IjM%:&%ES'
predetermined movement of the operating- ' " |
arm toward running position releases the con- Witnesses:
trolling-arm allowing it to follow the operat- Benyaymin B. Huwr,

1o 1ng-arm in response to its bias, and a no-vol- HerLex ORFORD.
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