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UNITED STATES

- —

PATENT OFFICE.

ALBERT D TIIOMAS OF KEOKUK IOWA, ASSIGNOR TO THE CARTON DANIELS

COMPANY, OF KEOKUK, IOWA, A OORPORATION OF IOWA.

CONTR'O LLER-?REGU LATOR:

SPECIi“ICATiON forming part of iaetters Patent ﬁo. 685,508,‘ dated Octobejé 29, 1901."

Application filed May 10, 1900.

Serial -Ne. 16,183, (No model.)

To dll whoth it nay coicerii:
Be it known that I, ALBERT D. THOMAS, a

'(31t17e11 of the United States residing at Keo-

kuk, in the county of Lee and Sta,te of Iowa,
have invented a certain new and useful Im.
provement in Controller-Regulators, of which
the following is a full, clem concise, and ex-

act deser 1pt10n reference belno* had to the ac- |

companying drawings, formlnﬂ' a part of this
specification.

My invention 1el&tes to a controller- -regu- -

lator for electric motors and the like. mv nh-

| to undue electrical strains, thereby causing

rapid deterioration of the electrical appar atus
and frequently resulting in the burning out

of the same.

In accordance with the present invention I
provide a regulator for the controller which
permits the movement of the controller-han-
dle from step to step only after an enforeced

| pause, the length of which may be prear-

ranged by suitable adjustment of the appa-
ratus. With the employment of this regu-

lator. tharefore. it is imnassihla 0 mava fhn

55
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. of the casmfr a, whwh suueunds the contr 01--

“ler, as com monly employed on street-railway

- cars, this casing being mounted upon the plat-

form of the Vehlele, and within the casing I
5 have illustrated the upper end o' of the con-
~troller-roller and the upper end a? of the re-
. versing-switch mechanism,
- roller a’ carries at the upper end & shank asy
- which as constructed is adapted to receive |

10 the operating-handle a? the cover a° being |

~adapted to rest-upon the top of the casing a.

In applying my invention to contloller% of

" this type I remove the cover a® and place

20

_. 30

45

50

b, which contams the 1ewu1atmﬂ' meehamsm :
. ;of my invention.-
 trollers as now constr ueted 1s &dapted to rest.
- -upon the top of the casing «, is then
upon the top of the box b. The spindle b’,
having a recess in the lowe1 end, is addpted :

“"The covera’, wh1d1 1n con-

to fit over the shank a® and carries upon the
upper end a shank 3.

in the 011fr1n:«3,1 construction of the contmller

‘which extends through the

-reﬂ'ulatmw mechanism of my mventwn may

thus be &pphed to econtrollers in common use

without any change whateverin the construc-

tion thereof, the 1eﬂ*u1at1n g mechanism being

readily .:Lpphed to such controllers by ]lftll]”‘ |

the cover from the easing and inserting the
box b with its mechamsm between the top of
the controller-casing and the cover. Upon
'the spindle or hub 4*is mounted a cam-wheel

plowded around 1its periphery with teeth

'c ¢’, separated Dby recesses ¢* ¢?, extending

inward from the outer periphery of the cam,
Upon the upper face of said cam c upwardly-
extending projections or lugs ¢® ¢® are pro-

vided and arranged at 1ntervals, as shown.
" A bell-crank lever d is mounted upon a rock-

ing spindle d’, and to the longer arm of said

level d is pwoted at ¢ an arm e, said arm

55
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carrying at one end a pm;]ectlon between

which and the casing or box b a coiled spring

e’ 1s connected. Tlle free end of the arm e

carries a friction-roller ¢® on the under face

thereof, which roller is in the plane of the

cam ¢ and is adapted to engage and roll along |

thetoothed periphery thereof. Tothe shor tel

arm of the bell-crank lever d is pivoted at f
which carries on the lower.

the short arm 1/,
face a friction- 101191 J%, which is normally in

“position to be engaged by the lugs c® ¢® as the

cam rotates. The arm Jf' carries a lug or
shoulder f°, which in one position of the arm
is adapted to engage the lug ¢? on the end of
the short arm on the bell-crank d. Thearm
J' earries at the end an upwardly-extending

- The controller-

placed

‘Theshank J% extends
~above the cover ¢*in the same manner that
_rthe shank af would extend above the cover:

The

©upon the top of the casing ¢ the casing or box |

..h

ton.

 Likewise a spindle or hub ?* is provided in |
- the lower end with arecess adapted toreceive.

- the shank a®andis provided at the upper end -
with a fshank b4,

opening in the cover ¢® and is adapted to re-
"~ ceive the handle a*i in the same manner that-
- the shank a® would receive the handle i in the

| mwmal construction of the controller."

return stroke of the
i terior of the
from its seat.

i
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_projection or finger f*, while the arm ¢ car-

ries at the end a forwardly-projecting finger
1 ¢4, the funetion of which fingers will be here-
‘Inafter described. - A stationary abutment ¢
is provided against which the roller &3 is -
“adapted to resl: at celtam tlmes as will here-

maftel be described. :
Within the cylmder h (shown in section in

75

Fig. 4) moves a piston i/, and the spindle d'
carries at the lower end a laterally-extending

| arm d% the end of which is adapted to en-

-gage-a recess carried on the inner face of the =
8o

plston I, so that as the lever d is rocked,

carrying with it the spindle d’, the arm d? is
oscﬂlated the1eby reelprocatmfr the piston
The piston ' is hollow and carries at the
_fend a hinged valve /1%, which normally seals
the passage through the interior of the pis-

- One end of the cylinder communicates

with an upwardly-extending duet %, while

{ the other end of the cylmder eommumcates |
“with a horizontal duect 74, and the cylinder
‘and duets avre filled with ml and as the pis-
ton reciprocates within the cylmder the oil-
|'is- pumped from one end of the cylinder
through the duects 23 it around to the other-

end of_ the cylinder, and thence during the
piston through the in-

through the duects.
Spmdle I’ is formed of square cross-section,
and splined thereto is a toothed wheel 71,“
with the teeth of which the toothed end of a

key It is adapted to engage, the key k being

adapted to pass through an opening in the

wall of the box b and through a suitable bear-
ing 17, whereby the teeth on the end of the
key ma-y be brought into engagement with
the teeth on the gear-wheel A%. The axis of

the key being at an angle to the plane of the
gear-wheel, the rotation of the key imparts

rotation to the gear-wheel, thereby rotating
the spindle /i° as desired. This key will not
be in the possession of the car operator, but
will be in the possession of some overseer,
who will adjust the mechanism to the desned

speed of operation, and it will be thus be-

yond the means of the operator to vary the
speed of operation of the regulator during the
running of the car. |

I will now describe the operation of the
regulator. Insfartingthe vehicle the handle
ot 1 moved in cloekmse direction, thereby
rotating the cam ¢ in the same direction as
indicated by the arrow. As the cam ¢ ro-

plfs‘bon the valve /1> bemﬂ' mlsed'_jgf“_'s- SIS
‘The duect /i3 is thr eaded anda =

screw or spindle 7,5 fits therein and is adapt-

-ed to be rotated to move the same upwardor . -

‘downward to close the end of the duet 7t to a

‘greater or-less extent, to thereby vary the

f..-wlhty with whieh the o1l ¢

100

can be pumped
The upper end of the

105

IIO

115

I20

12§

tates the first projection ¢* comes in contact

with the friction-roller /3, and as the lugs 7

30

and d*are in engagement to prevent the rock-

ing of the arm f' relatively to the lever d

the further movement of the cam rocks the
lever d upon its pivot and ecarries the end of
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the longer arm thereof inward toward the | which the roller 3 may react, it will ‘be un-

cam until the longer arm of the lever d occu-
pies a position Wlthm the tangent drawn be-

tween the outer periphery of the cam ¢ and

%‘he pivot d', about which the lever d rocks,
ig. 4.
roller ¢® inward, so that the same rests within
one of the recesses ¢* and thus occupies a
position between the tooth ¢' and the sta-
tionary abutment g. Any pressure exerted
upon the opelatmﬂ'-handle tending to rotate
the cam ¢ has the effect of compressmn' the
friction-roller ¢° between the tooth ¢’ and the
stationary abutment g, and the further move-
ment of the cam cis thus prevented. If, how-
ever, the pressure on the handle be eased,
the spring e* will react to move the end -of the
lever d beyond the tangential position shown

in Kig. 4—that is, toward the position shown

in Fig. 1—and the pivot of the roller ¢ being
thus carr ied outside of the line between the
pivot ¢’ and the spindle d’' any pressure ex-
or ted upon the friction-roller € by the tooth
¢’ will cause the lever ¢ to rock upon and be
forced outward by the tooth ¢/, the further
movement of the cam ¢ being thus permitted.
It will thus be seen that the roller ¢® eannot
be moved out of the recess in the periphery
of the cam ¢ until the end of the lever d is
carried bevond the tangential position, and
this movement of the lever beyond the tan-
gential position is due to the reaction of the
spring ¢°. The spring e* cannot react to pro-
duce such movement suddenly, due to the
fact that the lever d is connected with the
piston in the oil-eylinder, and the movement
of the piston is limited by the facility with

‘which the oil can flow through the ducts 7?

and A% connecting the opposite ends of the
011-ey11ndel “The time during which it isim-
possible to rotate the cam ¢ thus depends
upon the time required by the spring e* to
move the lever d beyond the tangential posi-
tion against the resistance of the oilin theeyl-
inder, and, as above stated, this time may be
prgarlann‘ed by varying the area of the oil-
passage. When the lever d has been moved
beyond the tangential position and the cam
¢ rotated to cause the tooth ¢’ thereof to force
the roller ¢° outwmd and permit the passage

of the tooth ¢', the roller falls into the next

succeeding recess in the periphery of the cam,

duetothe tension of thespring e, which tends
continuously tomove the rollerinward toward
the axis of the cam ¢. While the roller &3 is

‘passing into the next sncceeding recess the
next succeeding lug ¢® has engaged the roller

7*, thereby again rocking lever d into a posi-
tionwithinthe tangentialline,asshownin Fig.
4, and the next succeeding tooth ¢’ now exerts

pressure upon the roller ¢°, and this engage-

ment of the tooth with the roller prevents the
further movement of the cam until the spring
has had time to move the arm d outward be-
yond the tangential position, when again the
cam may be moved over another step. While

The spring e*® forces the friction-

derstood that the abutment ¢ may be omitted,

3

and in this case the engagement of the tooth %o

¢’ with the roller ¢ will prevent the further
movement of the cam ¢ and there will be no

tendency of the roller ¢ to move out of this

position, since the pivot of the roller €% is in

line with the pivots ¢’ and d', so that the ef- 75

fect of the engagement of the tooth ¢’ with

| the roller ¢’ is to subject the arm ¢ to a ten-

sion or pull, there being no tendency to rock
arm ¢ upon 1its pivot. This construection,

however, would necessitate the pivots d’ and 8o

¢ and the pivot of the roller ¢* withstanding
the pressure exerted upon the handle, which
when the handle is moved suddenly is con-
siderable. Ior this reason theabutment g is

preterably employed, so that the pressure or 8s

shock 1s removed entirely from the pivots,
and the only effect is to tend to crush the
rollers ¢® between the tooth ¢ and the abut-
ment g, and these parts may be made of ma-

terial which issufficiently stron 8 to withstand go

the pressure.

In stopping the car the.cam ¢ is turned in -

contra-clockwise direction and the backward
movement of the eam is not retarded by the

regulating mechanism, since the arm ' is piv- 95

oted in such a manner that the engagement
of the lugs ¢® therewith will merely rock the
same upon its pivot without affecting the le--
ver d. Likewise the engagement of the teeth
with the roller ¢3 will always serve to rock the
same upon its pivot regardless of the position
of the arm <. The cam ¢ maythus be moved
backward from any position with a single
sweep and without retardation.

It may sometimes happen that the spring %
will get broken or become weakened from
some cause, and in order to insure the return
of the lever d to its position beyond the tan-
gential line the finger f* on the arm #’ is pro-
vided, which finger f4 extends upward a suffi-
cient distanee, Fig. 7, to engage the edge of
the arm d. Asthecamcismovedin contra-

clockwise direction, thus rocking the arm 7',

the finger f*is thus ‘caused t0 en gage the arm
d and move the same beyond the tdnwentlal
position.

When the arm 7' is rocked in a clockwise
direction by the return of the cam ¢, the roller
7*1is carried outward beyond the path of the
projections ¢%, and in order to insure the re-
turn of the arm /' to a position where the
roller f* will be in the path of the projections
¢® the finger e* is provided on the end of the

arm ¢, S0 that when the arm e is moved in-

ward, due to the tension of the spring ¢, the
finger ¢* will engage the finger f* and carry
the arm 7’ into the position wherem the roller -
f” will be engaged by the projections ¢ |

‘Having described my. invention, what I
claim as new, and desue to secure by Lettels
Patent, is—

1. The combination with a controller and
the casing thereof, of a box or casing fitting

I have employed the abutment g, against { upon the top of said controller-casing and
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containing a controller-regulator, the top of |

sald box being constructed to receive the
cover of the controller-casing, substantially
as described.

2.-The combination with a controller and

the casing thereof, of a box containing the

controller-regulating mechanism and adapted
to fit upon the top of said casing, substan-
tially as deseribed. .

the casing thereof, of a box containing the
controller-regulating mechanism and adapted
to fit upon the top of said casing and to re-

“celve the cover of the easing, and an exten-
sion device for extending the upper end of

the shaft of the controller above the cover as

the same rests upon the box to thereby be in
position to receive the handle, substantially

as desecribed.

4., Thecombination withthecontrollerhav-

ing at the upper end a shank for the reception
of the handle, of a casing for said controller, a

box adapted to fit upon the upper end of said

casing and having a suitable cover, and an
extension within said box having a socket to
receive the shank of the controller and car-
rying upon the upper end a shank adapted to

‘receive the handle,substantially as described.

5. The combination with the controller
adapted to receive the operating-handle, of

the regulating mechanism for said controller,
and the extension adapted to engage the por-

tion of the controller which would otherwise
receive the handle and carrying a part adapt-
ed to receive the operating-handle, substan-
tially as described.

6. The combination with the casing a con-
taining the controller, of the box b fitting
therein and containing the controlling mech-
anism, the cover ¢’ fitting upon the top of said
box, and the extension b* fitting the upper end
of the controller-shatt and carrying an exten-
sion adapted to pass through an opening in
sald covera’and toreceive the operating-han-
dle, substantially as deseribed:

7. The combination with a controller, of a
part rotating therewith, a lever or part adapt-
ed to be moved into & tan gential position rela-
tively to said rotating palt by motion derived
from said controller, a device carried thereon
and movable rela,tively thereto for locking

said rotatable part against further 1obat10n
when the lever is in the sald tangential po-
sition, and means for moving said lever out
of the tangential position to release said ro-
tating part, substantially as described.

8. The combination with a controller, of a
rotating part moving with said handle and
having limiting-walls at intervals, a lever
adapted to be moved into a tangential posi-
tion relatively to said rotating part by motion
derived from said controller, a device carried
thereon and movable 1elatwely thereto for
engaging sald limiting-walls when the lever
1s in the tangential position to check the move-
ment of said rotating part, and means inde-
pendent of sald controller for moving said le-

{ lever and adapted to engage
3. The combination with a controller and -

685,308

ver out of the tangential position to release

said rotating part, bubstantlally as described.

0, The combmatlon with a contr oller of a

| part rotating therewith and having hmltmn'--

wallsatinter Vals, a leveradapted to be moved
into a tangential position relatively to said

troller, an arm pivoted to the free end of said
sald limiting-

70

rotating pm*t'by motion derived from the con-

75

walls to lock said part mtrmnst rotation When |

the lever is in the tanﬂentlal position and to

| permif said part to 'fr.eely rotate when the le-
ver 1s moved out of the tangential position,

and meansfor moving said leveroutof the tan-
gential position, substantially as described.

30

10. The combination with a controller, of a

rotating part having limiting-walls at inter-

vals and moving with said controller, a lever
moved in one dlrectmn by said controller an
arm pivoted to the free end of said lever and
adapted to engage the limiting-walls in said

part and to lock said part a ra,mst further ro-.

tation when the arm and lever are 1n aline-
ment and to permit the part to freely rotate
wnen said lever and arm are out of alinement,

and means independent of said controller f01

moving said lever out of the tangential posi-
tion, substantially- as described.

11. Thecombination with a controller, of a

cam rotating with said controller and h:»wmn'
a recessed periphery, of a pivoted lever adapt-

ed tobe moved into a tangential position rela-

tively to said cam by motion derived from the
controller, an arm pivoted to the free end of
sald lever, a roller carried upon the end of
said arm and adapted to ride upon the pe-
riphery of said cam and to lock the said cam,
against further movement when the pivots of
said lever and arm and said roller are ap-
proximately in alinement and to permit said
cam to {reely rotate when the same are out
of alinement, and means independent of said
controller for moving said lever out of said
position of alinement, substantially as de-
seribed.

12. The combination with a controller, of a
rotating part moving with said contwller a
lever adapted to be moved in one dneetlon
by motion derived from said controller, an
arm pivoted to said lever, a dévice carried
upon the end thereof and adapted to interlock
with said rotating part when the lever and
arm rest in aliuement to prevent further ro-
tation thereof, an abutment against which
sald device is adapted to rest when said lever
and arm are in alinement, and means for mov-
ing said lever out of the position of alinement
to release said rotating part, substantially as
described.

13. The combination with a controller, of a
cam rotating therewith and having reccsses
at intervalson the periphery thereof and pro-
Jections at intervals on the face thereof, of a
locking device adapted in one position to en-

gage sald recesses to check the movement of
sald cam, means operated by said projections

| for movmn' sald locking device into the lock-

9o
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ing position and mdépendent means for mov-
ing said locking device out of the loekmn' po-

511:1011 subsfantla,lly as described.
14, The combination with a controller, and

2 cam movmwtheremth and having recesses

- atintervals on the periphery thereof and car-

IO
L5
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rying projections at intervals on the face

thereof, of regulating mechanism coacting

therewith to enfowe a gradual and step- by-
step movement of the cam in one direction,
while permitting the cam to be freely moved
in the opposite direction subst&ntmlly asde-
seribed. |

15. The combination with a controllel of &
part rotating therewith carrying lumtlnn‘—
walls at i_ntervals, an arm pivoted atone e_nd
and adapted to engage said limiting-walls at
the other end, and means for moving the piv-
oted end of said arm back and forth whereby
in one position the arm may be rocked upon
its pivot to permit the rotating part to fr eely

move, while in the other posmon of the piv-

oted end of said arm the same serves as a lock
to check the further movement of said rotat-
ing part, substantially as deseribed. |

16. The combination with a controller, of a

~cam having recesses at intervals on the pe-

riphery thereof an arm pivoted at one end
and carrying at the other end a roller adapt-
ed to engage said recessed periphery, means
for resiliently pressing said roller against said
periphery, and means for moving the pivot of
sald arm whereby in one position of sald pivot
the arm may be rocked to permit the rotation
of said cam and in the other position of said
pivot the arm serves to lock the rotating part
In position, substantially as described.

17. The combination with a controller, of a
part rotating therewith and carrying limit-
Ing-walls at intervals, an arm pivoted at one
end and carrying at the other end a part
adapted to engage said limiting-walls, means
operated by the movement of the controller
for moving the pivot of said arm into posi-
tion wherem the arm locks the rotating part
against further movement, and independent
means for moving said pwot into a position
wherein the arm will rock upon said pivot
and permit the rotating part to freely move,
substantially as deserlbed

18. The combination with a controller, of
the cam rotating therewith having recesses
at intervals on the periphery thereof and car-

rying projections upon one face, of a pivoted

lever, an arm pivoted to the end of said le-
ver and having a part adapted to yieldingly
press against said recessed periphery, a pivot-
edarm carrled upon sald lever and adapted to

be engaged by said projections to move said

lever into position wherein said first-men-
tioned arm will lock said cam against further

movement, and independent means for re- |

|

-

y

tracting said lever to permit sald cam to freel y
rotate, substantlally as described.,
'19. The combination with a controller, of a

cam ¢ having recesses ¢* ¢* at 1ntervals and-

projections & ¢ at intervals on the face there-
of, of a pivoted lever d, an arm e pivoted at

one end thereof and carryiug a roller adapt-
ed to engage the recessed periphery of said
cam, the spring e° the pivoted arm 1, carry-

ing a roller adapted to be engaged by said
projections ¢® and a retarding device forreg-
ulating the movement of said lever d, sub-
sta,ntla,lly as described.

20. The combination with a contr oller of a
cam ¢ having recesses ¢* ¢* in the perlphely
thereof at intervals_ and carrying the projec-
tions ¢® ¢ at intervals, of the pivoted lever
d, the arm e pivoted at the free end thereof
and carrying the roller e?, the stationary
abutment ¢, the spring e?, the pivoted arm f
carrying the roller 77, and the lug /8 adapted
to coact with the lug b? and the regulating
device for 1eﬂ'u1atmw the movement of saad
lever d, fsubstantlally as described.

5
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21. The combination with a contmller, of

the cam ccarrying the recessesc*c?*and projec-
tions ¢ ¢?, the lever d, arms ¢ and f’, said
arm e bemﬂ' provided with an upwaldly eX-

tending finger f*adapted to engage said le-

ver d, substantmlly a8 described.,

22.
the cam ¢ having recesses c* ¢®* and projec-
tions ¢* ¢3, of the Tever d, arms ¢ and f' piv-
oted thereto, arm f' carrying an upwardly-
extending finger f*adapted to be engaged by
the end of arm e, substantially as described.

23. The combination with the oil-cylinder

and the piston moving therein, of the spin-
“dle A° for regulating the size of the oil-pas-

sage, the ﬂ'ear-wheel h® splined therefo and
the key & ha,vmﬂ' teeth in the end adapted to
engage and rotate said gear-wheel, substan-
tlally as described.

24. The combination with a rotatlng part,
of a gear-wheel splined thereto and a key or
part having teeth at the end adapted to en-

‘gage the teeth of said gear-wheel and a sup-

port for said key adapted to maintain the

same at an angle to the plane of said gear-
- wheel, substantia,lly as described.

25, The combination with the threaded
spindle 29, of the gear-wheel :° splined there-
to, the key ke, the bearing 17 and the casing
b prowded with an opening or keyhole for the
passage of sald key,substantially as deseribed.

In witness whereof I have hereunto sub-

scribed my name in the presence of two wit-
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ALBERT D. THOMAS

Witnesses:
ADA M. WORTHEN,
LUCRETIA . MATHENEY,
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Letters Patent No. 685,308,

ion in

Correct

- It 18 hereby certified that the name of the assignee in Letters Patent No. 685,20,
granted October 29, 1901, upon the application of Albert D. Thomas, of Keokuk, Iowa,

for an 1mprovement in *‘ Controller-Regulators,”” was erroneously written and printed

the *“ Carton-Daniels Company,” whereas the name should have been written and

printed the Garfon-Duniels Company; and that the said Letters Patent should be read

with this correction therein that the same may conform to the record of the case in

the Patent Office.
Signed, countersigned, and sealed this 19th day of November, A. D.,-1901.

‘ [SEALL.] ¥F. L. CAMPBELL,

| Assistant Secretary of the Interior.
Countersigned : -

F. 1. ALLEN,
Commassioner of Patents.



	Drawings
	Front Page
	Specification
	Claims
	Corrections/Annotated Pages

