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To all whom it may concermn:
BeitknownthatI, WirLLiamMm A. McCALLUM,

a citizen of the United States, residing at Cin-

cinnati, Hamilton county, and State of Ohio,

have invented new and useful Improvements

in Circuit-Controllers for Electrical Mechan-
ism, of which the following is a specification.

My invention relates to circuit-controllers
for electric cars and other uses where the
electric current is utilized for mechanical
power, its object being to provide a means of
control whereby the current may be let on in
successive graduated increments with cer-
tainty without special skill or ¢are on the part
of the operator. Sudden shocks to machin-
ery, &c., are thus avoided, and waste of cur-
rentissaved. Initsapplication to street-rail-
ways, all inconvenience to passengers from
sudden starting and stoppage is also avoided
besides realizing a considerable economy in
the use of the current. |

Mechanism embodying my invention is
1llustrated in the accompanying drawings, in
which—

Figure 1 is a plan view of my improved con-
troller as applied to the top of the switch-box,
such as is commonly used on street-cars; Fig.
2, an axialsectionalelevation of the controller
complete; KFig. 3, a side elevation of the hub
portion of the controller detached; Fig. 4, a
side elevation of the shield portion of the con-
troller employed to govern the action of the
pawls upon the ratchet-faces of the hub; Fig.
9, & plan or face view of the indicator. TFig.
6 is a diagrammatic plan of the switeh-box
cover, showing the ordinaryindicating-marks
used to illustrate the action of my controller.
Figs. 7 and 8 are horizontal eross-sections in
the planes « and v, respectively, of Fig. 4,
through the shield, with face views of the cor-
responding disks, showing the relation of one
with the other and the relative positions of
parts with the handle in position ¢ full off;”
and Kig. 9, a perspective view of the control-
ler-nandle detached. |
- Referring to the drawings, the parts em-
bodying my improvement are a ratchet-han-
dle I3, a ratchet-hub C, fitting upon the shaft
s of the ordinary rotating-switeh and a fixed
circular shield D to regulate the action of
the ratchets. A cover-plate f may also be
nsed as a register, as hereinafter explained.

- The ratchet-handle B (shown in axial sec-
tion in Fig. 2) is extended rearwardly into a
head or cap b, adapted to fit over the cylin-
drical hub C, presently to be deseribed, which
embraces the shaft s of the switeh. Between

the outer extremity of the handle B and the

head b is a lower extension bb, having slots
or recesses O 0° b% extending horizontally
through the rear face and merging in an in-
ner recess 0!, open below. Within these hori-
zontal recesses are pawls 0° 0807, respectively,
the first two of which are sliding bolts held
rearward by springs s’ s*, respectively secured
within the recess 6% The third pawl 07 is
fixed in position. -The latter and its recess
may be omifted in the construction and its
function performed by a solid inward projec-
tion of the extension bb. |

The hub C is a eylindrical piece provided
with a squared axial aperture adapted to fit
over and engage the squared shaft s of the
switech, (Not shown.) It is provided with
three ratchet-disks ¢’ ¢® ¢°, as shown in eleva-
tion in Figs. 2 and 3 and in plan in Figs. 7, 8,
and 9, respectively. The disks are fitted upon
the cylindrical bub Cin contact one upon an-
other and are rigidly secured together and to
thehubin arelation presently to be explained.
The first or uppermost disk ¢’ is provided at
its periphery with ratchet-recesses numbered
2,8,4,9,7,8,and 9, Fig. 7; the second or mid-
dle disk ¢* with two opposite ratchet-recesses
numbered 1 and 6, Fig. 8, and the third or
lowermost disk ¢® with a recess extending
around the periphery, leaving only a relative
projection 10, I'ig. 9. The relative positions
of the several disks with reference to their
ratehet-recessesare indicated in Figs. 5,6, and
7 with reference to a supposed diameter-line
common to all the disks. Instead of separate
disks fitted and secured to the hub C the lat-
ter may be turned with a portion of corre-
spondingly-enlarged diameter provided with
recesses in appropriate zones or with a flange
in lieu of the lower disk, to which the upper
disks are secured.

Theso-called ‘““shield” D isasomewhatcup-
shaped cover fitting over the hub C and rest-
ing upon the disks. It is formed with a cy-

lindrical downward extension d’, covering a
considerable circamferential portion of the
zone of the disk ¢'; and a further downward
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2 | 659,824

extension d?, covering a lesser portion of the
zone of the disk ¢®. At one side of the shield
is a lateral foot extension d3, adapted tostrad-
dle and engage a stud d* upon the top plate A
of the switech-box (presently referred to) to'|

prevent rotation of the shield when the hub

C is rotated by means of the ratchet-handle.

The parts above described are placed to-
gether as indicated in Fig. 2—the hub C upon
the shaft s, the shield D upon the hub and
disks and secured against rotation by its foot
d® engaging the stud d*, and the head b of the
ratchet-handle over the hub and shield D.
In this position the ratchet -pawl b5 plays
against the disk ¢, the pawl b% against the
disk ¢* and the ﬁxed pawl b7 agamst the
disk c2.

The operation is as as follows, premising a
brief reference to the switch -box cover A,

(shown in Fig. 6:) A designates the top plate
of the ordmdry switch - box, marked with

oraduations a' a?® a® a* a?, indleatmﬂ' the posi-
tions of the pointer p (attdehed to a,nd INoV-
ing with the switch-shaft s) for the succes-
sive inerements of current admitted to the
first motor of an electric car, and afto ¢’, in-
clusive, the similar inerements admitted to
second motor. 'This is in accordance with a
common type of structuresin use, selected to
show the application of my 1mprovement to

-existing conditions in street-railway service.

In the initial position, with the current en-
tirely off, the handle B ocecupies the position
shown by the radial line “‘ off,” Fig. 6. The
pawls 6° and 0% are now forced baekward in
their slots, riding upon the shield extensions
d’ d?. Toturnonthe current, the handle B is
first rotated to the right, like a clock-hand in
normal motion, entirely around to the oppo-
site limit of rotation to the position shown in
Fig.1and on radial line ‘“‘on ” of Fig. 6. Just
before reaching this position the pawl 6° will
have passed oif the extreme circumferential
limit of the shield extension d? and engaged
with the recess numbered 1 of disk ¢*® and
will thence carry the hub C (and with it the
shaft s) in partial rotation, thereby rotating
the switch to the first contaet which will be
indicated by the position of the pointerp op-
posite the mark ¢’ on the switch-box cover
A.. As the hub and the disks are thus ro-
tated in unison, the movement described will

- have uneovered the recess numbered 2 of
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limit of power applied to one motor.

disk ¢’ from the shield extensiond’. To turn
on the next increment of current, the handle
B is brought back to the position indicated
by dotted radial line e, whereupon the pawl
b° drops into the uncovered recess numbered
2 on disk ¢', and the handle being again ro-
tated to the limit ““on” the pointer p is ad-
vanced to mark a®. Then by similar alter-
nate movements the pointer is successively
advanced to mark a’and to a% indicating the
It will

be seen that the first installation of power,
being the limited amount indicated by the

pointer p at mark «', requires the revolution
of the handle from one extreme position to
the other and that the next successive incre-
ments can be accomplished only by the short
reverse inovements described, which can take
place only one at a time by certain uniform
limited movements admitting no discretion
on the part of the motorman, with an appre-
ciable interval of time between. It 1sthere-
fore impossible through any uunskilfulness
of the motorman to start the car or other ma-
chinery too suddenly or to apply power ex-
cept in successive limited increments, there-
by avoiding sudden shocks. To apply cur-
rent to the second motor requires that the
handle B shall be then brought back until
the pawl b® drops into the recess numbered 6
of disk ¢?, which from the position attained
requires about a quarter of an entire revolu-
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tion backward, and the handle 1s then car-

ried forward again to the limit ¢ on,” and the
additional movements are but repetltlons of
those first deseribed, carrying the pointer p
to marks a’ a” a® o, the extreme limit, util-
izing pawl b° as before, but in recesses num-
bered 7, 8, and 9 of disk ¢'. At the conclu-
sion of these movements or at any interme-

diate position the projection 10 of disk ¢’ is

in position to be immediately engaged by the
fixed pawl b when the handle B is rotated
backward, and all power may be thrown off

by the backward rotation of the handle to

the initial position onradial line ‘¢ off, ’Fig. 6.
The indieating-plate f is a mere washer fit-
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ted over and rotatlnﬂ‘ with the hub C and

provided with the radlal opening /', asshown,
to expose the word ‘‘on,” cast in raised len-
ters on the upper face of theshield-cap D, as
indicated in Fig. 1, or the word ‘‘off,” Wh_en
the handle B 1s at ‘the opposite 11111113
intended rather as a guide to show when the
parts are in proper 1elat10n when entirely de-
tached from the car, for it will be understood
that the controller is entirely removable as
a whole, as is the ordinary handle in common
use.

The construction hereinbefore described

may be somewhat simplified by omitting the

central disk c¢?, the shield extension d?, and
the pawl b% and altering the form of the con-
taining parts accordingly. In this case the
upper disk ¢’ is provided with additional
ratchet-recesses 1 and 6 (corresponding with
those of the omitted disk ¢?) and with a se-
ries of similar recesses in equidistant rela-
tions ocecupying the space between recesses
5 and 7. These are indicated in dotted lines
on Kig.7, ineluding Nos. 1 and 6, transferred
from disk ¢°. The shield extension d’ is
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slightly shortened circumferentially to ex-

pose the recess No. 1 in the first instance.
These changes introduce a slight modifica-
tion in the action, namely: Instead of pass-

‘ing from the position of ““full on” for the

first motor to ‘‘connecting” in the second
motor by a single extended sweep, as herein-
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before described, it is accomplished by re- ]

peating the short reverse movements appli-
cable to the increments of power.

The construction first shown and described
18 preferable only as meeting established con-
ditions; but in new work the modification
suggested may be preferable.

I claim as my invention and desire to se-

~cure by Letters Patent of the United States—

1. In a circuit-controller, the combination
with a switch-spindle, of a ceylindrical hub
adapted to removably fit over and engage the
same and provided with ratchet-teeth spaced
apart correspondingly with the resistance-
contacts of the switch apparatus, and a ro-

tating handle seated on said hub and engag-

Ing therewith by one or more yielding pawls,
substantially as set forth.

2. A circuit-controller embodying in com-
bination a ¢ylindrieal toothed hub adapted to
fit over and engage with the switch-spindle, a
rotating handle seated on said hub and en-
gaging therewith by one or more yielding
pawls, and a stop limiting the movement of
the handle, substantially as set forth.

5. A circult-controller embodying in com- |

bination a eylindrical toothed hub adapted to
fit over and engage with the switch-spindle,
a rotating handle seated on said hub and en-
gaging therewith by one or more yielding
pawls, a stop limiting the movement. of the
handle, and a fixed circular shield partially

embracing the hub circumferentially and co-

operating to cause the pawls to engage only

| in a predetermined order with the teeth of

the hub, substantially as set forth.

4. A removable controlling device embody-
ing the hub, adapted to fit and engage re-
movably, with the switch-spindle, the cir-
cumfierential shield adapted to engage a pro-
jection of the switch-box cover, and the
ratchet-handle pivotally seated on the hub,
combined and arranged to operate as de-
scribed and be removable as a self-contained
circalt-controller, substantially as set forth.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
WILLIAM A. McCALLUM.
Witnesses: |

L. M. HOSEA,
WALTER A. KNIGHT.
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