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UNITED STATES

Patented May 3, 1904,

PAaTENT OFFICE.

VANDIVER J. VAN HORN. OF KEOKUK,

IOWA, ASSIGNOR TO THE GARTON

DANIELS COMPANY, OF KEOKUK, IOWA, A CORPORATION OF IOWA.

CONTROLLER-REGULATOR.

SPECIFICATION forming part of Letters Patent No. 758,722, dated May 3, 1904.

Application filed September 10, 1900, Serial No: 29,509,

(No model,)

To all whom it may concerw:
Be it knownthatl, Vaxprverd. Vax Horx, -
a citizen of the United States, residing at Keo-
kuk, in the county of Lee and State of lowa,
¢ have invented a certain new and useful Im-
provement in Controller-Regulators, of which
the following is a tull, clear, concise, and exact

description, reference being had to the accom-

panwno drawings, forming a part of thisspeci-
1cation.
My invention relates to a regulator for
street-railway and other controllers.
My invention is particularly applicable to
street-railway controllers; and 1t 1s the pri-
15 mary object of my invention to provide a regu-
lator or governing device which will enforce
a umdu.:ﬂ oper ation of the controlling mech-
anism. |
In the operation of electric motors, p.-:u ticu-
20 larly electric motors employed for driving
street-railway cars, a controller 1s provided

10

adapted to be operated by a handle which 1s

manipulated by the motorneer, the movement
of the handle in one direction serving to en-
25 ergize the driving motor or motors and to
start the car In motion, while the movement

pt the handle in the opposite direction serves
to decrease the speed and eventually to bring

the car to a standstill. 1t 1is desirable in prac-
tice that the controller should be operated at
a gradual speed in starting the car, as other-
wise an unduly-large current will traverse the
electrical apparatus, causing a waste of en-
- ergy and frequently resulting in damage to
35 the electrical apparatus. A careful operator
will in starting the car move the controller
step by step, pausing for an interval at the
end of each step to permit the motor and other
apparatus to accommodate themselves to the

40

between the different steps, thereby produe-

ing a gradual and safe starting of the driving

mechanism. A careless operator will fre-
quently move the controller too rapidly, there-
by wasting energy and lowering the efli-
ciency of the apparatus, and, moreover, sub-
jecting the electrical apparatus to severe
strains, which may result in injury thereto.

new circuit conditions, the controller being
thus moved step by step, with brief pauses.

L term

It is the object of the present invention to
provide a regulator which will enforce a grad-
ual movement of the controller in starting,

50

while permitting a rapid movement thereof in °

stopping.

WhileI haveillustrated my invention in con-
nection with the controller of a street-railway
car and while my invention has been particu-
larly designed for this purpose, it will be un-
derstood that the regulator of my invention

1s equally fl,pphmble to the control of electric

motors generally and, in fact, to the control ot
any mechamsm whele 1t 18 de%u'ed to enforce
a oradual movement of the operating element
ot the mechanism.

I have illustrated my invention in the ac-
companying drawings, 1n which—

. Figure 1 1s a plan view of the regulator of

my 1ment10n showing the top phte of the

controller-casing r emoved. Fig. 2 1s a par-
tial view of the top plate or cover of the cas-
ine of the usual street-railway controller.
Fw '3 is a view in clevation showing the ap-
paratus of my invention applied to a street-

railway contr oller of well-known form. Fig.
4 is a detached view of the pendulum pro-
vided on the regulator. Fig. 5 is a view of

55
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the periphery of the UOVBIHIHU-WhGGI devel-

oped 1nto a plane, showmu the sinuous chan-
nel formed therein. Fig. 6 is a plan view ot
the regulating II]BCh‘LI]IbIll of my invention.
Fig. 7is a sectional view on line 77, Fig. 6.
Fw 8 is a-detached view of the ratchet-wheel
employed therein. Figs. 9 and 10 are modi-
fied forms of the escapement-wheel employed
in the mechanism of my invention. I1g. 11
illustrates a modified form of the pendulum.
Like letters reter to lll\e parts In the sev-
eral figures. |
Upon the slntt a, whmh carries the con-
troller-roller ::z 18 mountLd the usual operat-
ing-handle «, the upper end of the shaft «

extendmu 13111011011 an opening pr O\"lded in the

cover « of the controller-casing ¢'. Secured
to the shaft ¢« so as.to rotate thu ewith 1s a
gear-wheel 4, which, as shown more clearly in
FJG 1,18 ‘[)IOVIdBd with teeth around a por-
tion only of the periphery, which wheel 1
“intermittent ” gear- wheel.
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' gear-wheel § 1s provided with a series of teeth | tate upon the stem /4 1s an escapement-wheel
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sald pins ¢ ¢ toward the wheel c.

Z)’ extending around a portion of the periph-
ery, and a series of teeth /°, extending around
a portion of the peripherv, while between

these two series of teeth are the toothless por-

tions 4° ', the peripheries of which are of arc
shape.
Meshing with the O‘ear-—wheel b 1s a pinlon
or wheel ¢, which 1 term the ‘‘ratchet-
wheel,” and this wheel is provided around the
periphery with tecth adapted to mesh with

the teeth 4’ /7, and this wheel is also provided

with one large tooth ¢, the exterior of which
1s concave and arc-shaped and conformed to

‘the carvature of the toothless parts 4° 4* of

gear-wheel /.  When the gear-wheel 5 is ro-
tated, the gear-wheel ¢ will also be rotated so
long as the teeth & or the teeth /° mesh with
the ema,ll teeth of the wheel ¢
ever, the large concave tooth . ¢ 18 moved into
engagement with the toothless portions #° #*
of gear-wheel 4, said toothless portions slide
past the tooth ¢, and during such sliding
movement lock the wheel ¢ against rotation.

"T'he gear-wheel 4 1s thus free to move, while

the retehet—wheef ¢ 1s held 1n a non- rotetable
position until the teeth on the wheel 4 engage
the side of the large tooth ¢° to thereby ro-

tate wheel ¢ and bring the small teeth there-
on 1nto engagement with the teeth upon the
wheel 5, when the further rotation of the

wheel ¢ results. The teeth upon the wheels
/) and ¢ are so disposed that as the gear-whee]

) rotates the large tooth ¢*is br ouwht into

contact with the toothless portions 4° Bt of the

“wheel § at the proper. times.
The wheel ¢ is journaled to rotate about a

stem « and carries upon its upper. face a plu-
rality of inclined projections ¢ ¢, in the pres-
ent instance four, which pIOJGCtIOI]S present

an inclined face and a per pendlcule,r wall
adapted to coact with the pins ¢ ¢/, mounted |

m openmws provided in the hub e, Springs
¢ ¢ being promded for yieldingly pressing

wheel ¢ rotates in one direction—that 13; in the
direction to start themotor—thepins ¢ ¢ are
engaged by the perpendicular walls of the pro-
jections ¢, whereby the hub ¢ is caused to ro-
tate with .the wheel ¢.  'When the: controller
18 moved 1n the opposite diréction—that is, to
throw the motor out of action—the inclined

faces of the prejeetions ¢ engage and force

upward the pins ¢ ¢, thereby permitting the
wheel ¢ to rotate without imparting move-

ment to the hub ¢, the pins and projections

thus constituting a ratchet, which permits the
movement of the wheel ¢ in one direction
without imparting movement to the hub e.
Upon the hub ¢ and preferably integral
therewith a gear-wheel./ 1s provided, said

gear-wheel being adapted to mesh with a gear-
wheel g, mounted to rotate about the stem A.

The gear-wheel ¢ carries a casing ¢, which
incloses a spiral spring 2. Journaled to ro-

- When, how-

As the |

[, car rymcr asleeve /', between which and the

casing g said Sprmcr X 1s adapted to rest, the
outer end of sald spring being attached to the
wall of said casing, as shown more clearly in

70

Kig. 6, while the inner end of said spring is

attaehed to said sleeve /.

Mounted upon the hub e is 2 loekinﬂ'—Wheel-

7, having four teeth m' m® am’ mh, eepera,ted
by recesses 7’ m° m' m’. The exterlors of

sald teeth are concave and conform in curva-

ture to the peripheries of lobes 7* I of the es-

capement-wheel /. The escapement-whee] is

provided with two teeth * 7, situated in diam-

etral positlons :;md adapted to extend into
the channels 72’ m°, &c., in the wheel m.
Mounted upon the stem /4 is a governing-

‘wheel n, which 1s adapted to rotate with the

escapement-wheel / and which is locked there-

to by means of the pinso’ ¢/, which aresecured - 8:

to the wheel 0 and extend into holes provided
in the wheel /. Theperipheryof the govern-

Ing-wheel ois provided with a channel o, which

extends parallel to the faces of the wheel ex-
cept at diametrically opposite positions where
the channel partakes of sinuous or zigzag

form. Thus the pertions 0° 0" are straight,

while the portions ¢° and ¢° are zigzag or Sin-
uous. A pendulum 0 18 plvoted at p’ to a
bracket »* and carries a pin %, adapted to ex-
tend into the channel in the perlphery of the
governing-wheel 0. As the governor-wheel
rotates the pendulum remains at lest 50 long
as the pin p engages the parts o’ o' of the
channel and is vibrated when the pin engages
the parts o° o°. ~

- Due to the fact that there is a greater re-
duction between the gear-wheels f and ¢ than

between the wheels m and /., the gear-wheel

¢ 1s caused to rotate at a faster speed than the
wheel /. Accordingly when the hub ¢ is ro-
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tated the spring % will be placed under ten-

sion, due to the more rapid movement of the

gear-wheel g relatively to the wheel /, and a
tendency is thus imparted to the wheel to.

IIO

rotate, say, in clockwise direction, as shown

by the arrow on the wheel / in Fig. 6. As
soon as the wheel 7 has been rota,ted sufli-
ciently to permlt the tooth I’ to escape from
the recess m° the spring £ causes the wheel /
to continue in rotation, thereby bringing the
lobe /* into entmwement with the concave pe-
riphery of the tooth /. The lobe 7 is thus
free to move relatively to the wheel m, while

the wheel 7, due to the concave formatlon of

the tooth 2, is locked against further move-
ment until the tooth 7 pasees into the recess

115
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m’, when the further rotation of the escape-

ment-wheel /, due to the spring, is checked.

‘The eeeepementrwheel 18 then ceused to rotate

with the wheel .. The portions ¢* and ¢* of

the. channel 1n wheel o are so disposed that
the pin »° will engage therewith during the
time the eseepement—wheel [ recelves motion
When the escapement-

from the wheel m.

125
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wheel / is freed from the wheel sz and rotates,
due to the spring Z, the pin p° engages the
sinuous portions ¢° ¢° of the channel, and, due

to the fact that the pendulum » must be os- |

cillated as the pin travels in the sinuous chan-

nel, the movement of the escapement- -wheel

/ is somewhat checked and slowed in speed.
The extent to which the pendulum will lower

the speed of the escapement - wheel during.

these periods will depend, among other things,
upon the weight of the pendulum 2, and I

~have shown In Fw 11 a modified form of tl
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pendulum in which an adjustable weight p* 1s.

provided, which may be adjusted ..ﬂonﬁ the
1)ondulum p by means ot the set-screw p°,
whereby the Inertia of the pendulum may he
var ied as desired to thereby vary the retard-
ect of the pe-ndulum

As illustrated in Fig. 6, the wheel 7 car-
ries four teeth, while the .escapement wheel /
carries two. If it be desired to lock the oper-
ating-lever for a longer period, the wheel /
may be replaced by a wheel [*, which has a
bll’lmh}-_ tooth 7', Fig.

ing-lever is locked at the end of each stepinits

movement the escapement-wheel / may be re-
placed by a wheel /%, Fig. 10, having three teeth

A A 1)1.;10611 at equal distances apart. The
time limit of the governor may thus be regu-
lated either by varying the number of teeth
npon the escapement-wheel or by varying the
inertia of the pendulum. Another way In
which the time limit may be varied would be

by adjusting the tension of the spring A or by

havine a number of springs A of different ten-
sion, any one of which may be placed in
the easing ¢, as desired. 1 preferably, how-
ever, reculate the time limit by the employ-
ment of an escapement-wheel having the de-
sired number of teeth in preference to the
other methods mentioned, since this change
when made prevents the motorneer trom tam-
pering with the mechanism while the car isin
service, the change of the escapement-wheels
being madle by a party at the power house or

station whose duty it may be to attend to such
matters.
The operation of the controller is as fol-

lows: When the motorneer defsu 03 to start the |

car, he retates the handle «°, thereby rotating
the. coear-wheel ) in the direction shown l__),}f
the arrow and imparting rotation to gear-
wheel ¢, which in turn rotates the hub ¢. The

gear-wheel 7 rotates the gear-wheel g at a

oreater speed than the w heel e rotates the es-
capement—wheel /. The spring / is thus placed
under tension, and when the wheel 4 has been
rotated sufficiently to release the tooth of the
escapement-wheel /7 in engagement therewith
the tension of
by rotating the escapement-wheel / indepen-

_ 9, or it it be desired to-
decrease the period dur ing which the operat-

the spring A asserts itselt, there- |
intermittently storing energy in a suitable de-

dentlv of the wheel 72 and locking the wheel

m against rotation so long as the lobe ot the es-
capement-w lml remains in engagement with

l

the concave tooth on the wheel .
this independent movement of the escape-
ment-wheel /7 the pin »° of the pendulum p 1s
in engagenient with one of the sinuous portions
of the channel in the coverning-wheel o, and
the movement of the escapement - wheel and
the governing-wheel is thereby retarded to
the desired extent. During this period of 1n-
dependent movement of the escapement-wheel
the wheel #: 1s, as beforestated, locked against
rotation, and though the agency of the PIns
" ¢ and the projections ¢’ ¢ the gear-wheel ¢
is locked to the hub ¢ and through the
of the gear- -wheel b, meshing with wheel ¢, the
handle «*is locked against movement. When
the escapement-wheel has completed its inde-
pendent movement and a tooth thereof again
brought into engagement with the wheel 2.,

the handle is again freed for further move-
ment and the handle may be moved through
a further step until the eqcap{,ment—whoel 1S
acoain released, when the handle will again be
locked against further movement. There are
certain arcs through which 1t 1s desired 1n
starting the car that, the handle «*should move
freely withont retarding effect, and for this
purpose the toothless parts 4° /" are provided
upon the gear-wheel 4, which, as before ex-
plained, permit the rotation ot tho gear-wheel

2% and consequently the handle «, while hold-

ing the remainder of the train of gears against
rotation. When it is desired to ducre%u the
speed of the vehicle or to bring the same to
rest, the handle is moved in contra-clockwise
duectlon and the ratchet between the wheel ¢
and
of the handle without imparting motion to the
train of gears.

wamﬂ described my invention, what I claim
A8 New, and desire to secure by Lettm%l’atent

1&_-,———-
. The combination with a controller, of a
. 1 p)
coverning device,me: ans actuated by the move-

mrs-nt of the controller for 111t011111ttentlv set-

ting sald governing device in action, and a
J()clx contmllul by Sdld coverning device for

mu device, sulﬂt{lntlallv as deseribed.

The combination with a controller, of
means actuated by the movement of said con-
trotler for intermittently storing energy in a

suitable device and releasing same, a govern-.
ing device adapted to be operated by “the en-

ergy thus stor ed, and a lock controlled by

said governing device for temporarily locking

saicl contr 01101 for a hmited per 1od during the
action of sald governing device, blebt:ll’ltl.:l”_Y

| as deseribed.

3. The combination with a controller, of
means actuated by the movement thereotf for

vice and releasing the same and locking mech-

anism adapted to be actuated by the energy
thus stored for periodically locking the con-

During

¢ agency

the hub ¢ permits the backward movement

temporarily locking said controllor for a lim-
ited period during “the action of the oovern-
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troller against movement, substantially as de-

scribed. |
4. The combination with a controller, of

" means actuated bV the movement thereof. for

storing energy in a suitable device and releas—-
Ing tho same, and locking mechanism actuated

' bV the energy thus stored for temporarily

10
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locking said controller against movement for
a l1m1tecl period, subqtantlally as described.

. The combination with a controller, of
means operated by the movement thereot tor
storing energy in a suitable device and then
leleasino" the same, a lock for locking the con-
troller clurmcr said release, and a governing
device for l1m1t1n0‘ the speed of release where-
by the controller is temporarily locked against
movement, substantially as described.

6. The combination with a controller, of a
governing device for periodically oheol{mo

_the, movement of the controller for hmlted

periods of time, and means interposed be-
tween the operating-handle and the govern-
ing device for permitting the free movement
of the handle through a prearranged distance
without actuating the governing device, sub-
stantially as clesorlbed

7. The combination with a controller, of a
governing device for periodically cheokmcr
the movement of the controller for llmlted
periods of time, and intermittent gearing in-
terposed between the oper atlnﬁ'-handle of the
controller and the governing demce permit-
ting limited movement of the handle without

'actuatmw the governing device, substantla,llv

as clesorlbecl

3. The combination with a controller, of a
governing device for periodically oheol{mﬂ'
the movement of the controller for limited
periods, of intermeshing gears interposed be-
tween the operating-handle of the controller
and sald governing device, said gears having
portions on the perlphorles ther eot toothless
whereby the operating-handle is free to move
tor a prearranged -distance without actuating
the governing clevme substantla,lly as de-
Sorlbed

9. The combination Wlth a controller of a

governing device for periodically oheokmoi

the movement of the controller for ‘definite
periods, intermeshing gears interposed be-
tween the operat1nﬂ'~hanclle and the govern-
ing dev1oe, the driving-gear having a tooth-
less portion with convex perlpherv, and the
driven gear having a toothless portion with

concave periphery ada,pted to coact therewith

whereby the handle is free to move through
a prearranged distance while the governing

dewoe 1s locked against movement, substan-—'

tially as described.

10. The combination with a controller of

means actuated by the movement thereof for
storing energy in a suitable device, an es-
capement-wheel receiving motion trom the

~energy thus stored and a Tock for locking the

758,722

controller during the movement of said escape- 65

ment wheel, substa,ntlallv as described.

. The oombma,tlon with a controller, of a
Spl"lnﬁ’ or equivalent means adapted to ‘have
energy stored therein by the movement of the
controller, a locking-wheel receiving motion
from the controller, an esoapement—wheel re-
celving motion from

ing of mdependent rotation due to the energy
stored in said spring through another portion
of 1ts travel, said escapement-wheel being
adapted to lool{ sald locking-wheel and there-

70

the locking - wheel
throughout a portion of its travel and partak-

75

by the controller against movement during the -

independent travel of the esoapemont—wheel
substantially as described. |

12. The combination with a controller, of an
escapement-wheel and a suitable source of
energy for rotating the same, means actuated

by the movement of the controller for setting

sald escapement-wheel in motion and a lock

controlled by said escapement-wheel for lock-

ing sald controller against movement substan-
tmlly as described.

13. The combination with a controller-han-
dle, of a part geared thereto, and adapted to
be moved thereby through: a definite distance
and then released, and a loolx for holding said
handle against :turthor movement durmw the
return stroke of said part, substantially as de-
seribed.

14. The combination with a oontroller—han—
dle, of a part adapted to be moved vhrough a
dehmto distance and then released, lntermlt-
tent mechanism between said handlo and said
part for intermittently moving said part as the
handle is rotated, and a lock for holding the
handle against further movement during the

return Stroke of said part, substantmlly as de-

scribed.
15. The combination with a handle, of a

moving part and a spring or similar meansas-
sociated therewith, said part being adapted to
be moved through adefinite distance by means

of said handle, and then released, and a lock-

ing device for holding said handle against fur-
ther movement during the return stroke of
s_a;icl moving part, substantially as described.

. The combination with a controller, of a
crovern ng device therefor, means actuated by
the controller in its movement for starting said
device into action, a stop device controlled by
sald governing dewoe for temporarily stop-
ping sald controller in its movement for a lim-
1ted period, and means for intermittently re-
tarding said governing clevme substantially
as described. -

17. The combination with a controller, of
stops movable with said controller, means
adapted to engage said stops and lock said con-
troller against movement, and cams movable
with said stops to place said means in position
to lock said controller against movement dur-
ing a limited period, whereby only an intermit-
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tent movementof said controller may be effect- |

ed when 1ts operating means i1s moved in one
lirection. _ _
18. The combination with a controller, of

stops movable with said controller, means.

adapted toengage said stops and lock sald con-
troller against movement, cams movable with
sald stops to place said means in position to
lock saic controlier against movement during

a limited period, and means tor regulating the
~period during which said means may engage |

sald stops in the operation of the controller,
whereby only an intermittent movement of
sald controller may be effected when 1ts oper-
ating means 1s moved in one direction.

In witness whercof 1 have hereunto sub-
scribed my name in the presence of two wit-
nesses..

VANDIVER J. VAN HORN.
Witnesses:
W. L. McNAMARA,
CORA M. SLOANAKER.
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