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To all whom 1t may concern.

Be it known that I, NaTHAN FALLEK, &
citizen of the United States of America, re-
siding in the city and county of Denver and
State of Colorado, have invented a new and
useful Controller-Checking Device for Street-
Railway Cars, of which the following 1s a
specification.

My invention relates to an electrically op-
o device for cutting
out the resistance of controllers of electric
railway cars and other electric mwotors, in
successive step by step order; and the ob-
jects of my invention are: Iirst, to provide
an automatically electrically operating con-
troller check for railway car and other mo-
tors. Second, to provide an automatically
operating electrical controller checking de-
vice that cooperates with the resistance cut-
out current controllers at present i use on
electric street railway cars. And third, to
provide a new automatically operating re-
sistance cut-out device adapted to be used

in connection with the controllers at present |
=5 in use for controliing the current of strect

railwav car motors, that is very simple, -

expensive to make, durable, and reliable in

its action. I attain these objects by the
mechanism illustrated 1m the accompany-
ing drawings, In which: -

Ficure 1, is a plan view of a portion of a
controller used In connection with electric
railway cars, showing my improved elec-
tricallv operated controller checking device
in connection therewith. Tig. 2, 1s a side
elevation of the same. - Fig. 3, is a vertical,
longitudinal, sectional view through the
parts constituting my invention. Iig. 4,18
a perspective view of the combined pawl and
latch armature. TFig. 5, is a plan view of a
modification of the device, which dispenses
with the electrical connection. Iig. 6, 1s a
side view of the same. And Iig. 7, 1s a per-
spective view of a slight modification of the
pawl and latch.

Referring to the drawings, the numeral 1,
designates the casing of a street car con-
troller box; 2, designates the controller shaft;
and 3, the controller and full current crank.
34 ig the stop pin for defining the starting
noints of the controller crank. The casing
1s also provided with the usual circular row
of radiating projecting lugs 3%, spaced at

L}J

short distances apart concentrically around

the axial center of the controller shaft and
ive lugs | plate of the controller in operative malke and

arranged in two groups, preferably !

| being illustrated in one group and tiree in

the other group. These lugs represent

' points in the rotative movement of the con-

troller crank at which the resistance is cut-
out. Upon the shaft 2 I mount a ratchet
disk 4, which rests on top plate of the con-
troller. This ratchet disk is provided with a
hub portion 5, which is secured to the con-
troller shaft. The peripheral edge of this
ratchet disk is provided with two independ-
ent groups of ratchet teeth 6 and 7, arranged

on opposite sides of it and separated from
each other by smooth plain peripheral edge

portions 8 and 9. These ratchet teeth are
positioned in line with the circularly ar-

ranced radial lugs 3%, that are placed on the

top plate of the controller. "These ratchet
teeth are formed with that portion 6* of

their face surfaces that lies adjacent to their

shoulders, slightly less in diameter than their
full height 74 from the bottom of their shoul-
dered portions, so that the pawl that engages
them when it moves over their highest por-
tion 74 and is locked to stand fixed n that
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relation to these ratchet teeth, will not en-

oage the outer edges of the shoulders, but
will ride over and past them, as will be fully
described hereinatter. ' .

Upon the top plate portion of the con-

troller, I pivotally secure adjacent to the

ratchet disk 4, a pawl 11, intermediate of 1ts
ends, by a pin 12. This pawl comprises &
rocking lever, one end of which is provided
with a pawl tooth 13, that is formed to en-
oage the shoulders 14 of the ratchet teeth 15
of the ratchet toothed disk, and is held 1n re-
silient engagement therewith by a spring 16,
which is preferably secured to the pivot pin
12, or to the top plate of the casing, and
is ‘arranged to bear with resilient tension

‘against a pin 17 in the end of the pawl, mn a
manner to cause its tooth to engage the teeth

of the ratchet disk 4. The opposite end of
the pawl extends to a lever 18, which 1 term
the armature lever. This armature lever 1s

pivoted at one end by a pin 19 to the top

plate of the casing, and is provided on one

side of it with a shoulder 20, which 1s ar-
ranged to engage the free end of the pawl and
hold the pawl tooth at the opposite end of the
pawl lever out of engagement with the

ratehet teeth of the disk 4. This make and
break lever is made of any suitable electro-

magnetic material. _
An electro magnet 21 is secured to the top
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brealk relation to the armature lever. the
7 )

magnet being arranged to engage the arma-
ture nortion of the lovcr 18 which is placed
on the OPPOS ite side of the lever 18, fmrﬂ the
shoulder that engages tllu free end of
pawl 11. A spring 22 is secured to the top
plate oi the casing at one cnd, and bears with
resilient tension against the armature lever
in such a manner as to hold it under a resili-
ent pressure towards the free end of the pawl
lever, which enables the armature lever to
hold the pawi out of engagement with the
ratchet tecth when it 1s in engagement with
the free end of the pawl lever. The pivotal
1n 19 of the armature lever extends above
the body of that lever, and upon it I pivotally
mount a pawl 23, which 1 term the armature
pawl. The free end of this %rmature pawl 1s
formed into a pawl tooth 234  This arma-
ture pawl tooth engages p}umhtv of con-
tact terminal brushes 24 th&‘t form a part of

a commutator ring, w hwh 1s mounted on and |

15 secured to the hub 5 of the ratchet disk 4,
and rests ag almt the 1*ra,tchou disk. Thl%
commutator ring comprises a rmg 25 or non-
conductive material, and a ring 27 of con-
ductive material, which is socured to the top

suriace of the non-conductive ring, and two !

oroups of contact terminal brushes 24, which
are arranged on opposite side portions oi the
penphcral cdge of the ri ng in slots 28, which
extend 1&(11.;11]*;' into the pmmhoml edoe of

" the non-conductive ring {ar enough to allow
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terimcinal b1 ushes to b@m‘ acalnst
and consequently be 1 circuit with the con-
ductive 1ing portion of the commutator.
These terminal brushes are fitted tightly into
the slot 28 which extend paltlml y throuﬂ‘h

the contact

the ring 25, g0 as to be preferably held thore

by frictional pressure, but if desired they
may be removably secured in them by any
sultable means; consequently any desired

number may be used and they can be readily |

replaced by new ones In case of bre :;Lkaoe
I preferably illustrate three of these contact
terminal b1 ushes on one side of the commu-
tator ring and five on the opposite side,
although more or less may be used, as de-
sired. The ring is preferably secur ed to the

hub of the wheel 4, 1n a position to bring its.

three contact terminal brushes over or ad] i
cent to the five ratchet teeth of the ratchet
disk below 1t, and 1ts five contact terminal
brushes over the three ratchet teeth of the
ratchet disk. A bindiﬂg post 30 1s secured
to the top plate of the controller’s casing ad-
jacent to the ratchet cdisk, the free end of
which extends over the commutator rIng
and a roller 31 1s pivotally mounted on it and
1s arranged in engagement with the conduct-
1ve ring of the comimmutator.

The pawl 23 1s locked to the arm 18, when
moved in the direection in which the com-
mutator ring is moved to cut the resistance

out irom the controller, while in the opposite

the

007,763

direction its swinging movement 1s independ-
ent of the armature. The pawl is locked to
the armature 18, by engaging a stop 32,
which is formed on the armature and is ar-
ranged to be engaged by the pawl and thus
locl the armature and pawl when the pawl 1s
pressed down by spring 22 to engage lever 11.
The spring 22, which bears at one end upon
the armatme 1s arranged to bear at its op-
posite end a,o'a,mst the- pawl in such a manner
as to 1101“11’1&11}7 hold 1t agamst its stop pin;
consequently this pawlis 8131’*1116 controllied to
move independently of the armature when
the brushes are rotated backward or in a di-
rection to turn the resistance into the con-
troller, and far enough to cause the upper end
of lever 11, to engage the armature 18, by the
ene*ae*ement of lever tooth 13, with the hw'h—
est. pomt of one of the disk teeth 15, as will
now be explained hereinaiter in the opera-
tion of the controller checking device. The
lower side and front end of pawl 23, are faced
with a suitable non-conducting element 237,
which will prevent the maﬂ*net from bemﬂ*
energized by contact of the Jrushes 24 with
the metal portion of the said pawl on their
reverse movement.

The sour ce of current supply 1s wired from
the trolley of the car to the magnet, and from

- the magnet to the binding post 30, from

which the current is transmitted to the con-
ductive ring and brushes of the commutator
ring. The iatchet disk and its pawl and the
armature lever are connected to the ground
cireult of the controller and car.

In Figs. 5, 6, a,nd 7, L 1llustrate a modifica-

- tion of a por tion of the pawl locking mechan-

ism of my device. This modification con-
sists of substituting for the commutator ring
a second ratchet 1ing 33, which is also mount-
ed on the hub of the ratchet disk in the same
relative position to the teeth of the ratchet
disk and the resistance cut-out lugs as the
commutator ring was. This disk 1s also pro-
vided with the same number of ratchet teeth
as the commutator ring was with brushes 24,
and the pawl 23, is enﬂ'aﬂed by the ratchet
teeth of this new ratchet ring as 1t 1s rotated
with and by the cont: oller cr ank, and re-
leases the check pawl and allows it to engace
the teeth of the ratchet disk 4, thus acting in
the same manner as the brushes of the com-
mutator except that m this arrangement the
magnet 1s dispensed with and 1s removed as
1s also binding post 30 and the current wires
connecting Jhem with the trolley current, the
action of the pawl 23 being now pur elv me-
chanical, the lever being pr ovided with a stop
pin 34, which the pf;ml engages when 1t 1S
moved_ by a tooth of the ratchet, disk 33.
The operation 1s as follows: The con-
troller crank is placed on the controller shaft

10 a position to stand against the right hand

side of the starting post of the casing, and

i then when the motorma,n desires to start
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the car he moves the crank to the right but | again moves the controller crank forward on

when he reaches the first resistance cut-
out stop lug 3%, 1n the rotati-e path of the
crank. The brush 24, adjacent to the arma-
ture pawl 23, has engaged the said pawl,
thereby forming a circuit through the mag-
net, which attracts the armature, and re-
leases the end of the pawl 11, which is then
under tension due to the outward pressure
of the spring 16, which causes the tooth 13,
at 1ts opposite end to contact with the edge
of the ratchet disk 4, as the said disk mo- es,
and to engage the shoulder of the first tooth
15, of the group 7. When the first brush 24,
passes the pawl 23, the circuit is broken,
and the armature 18, resumes the position

shown in Fig. 1, but does not engage the end

of the pawl 11. Now, in order to free the
first ratchet tooth 15, from engagement with
he tooth 13 of the pawl 11, the erank must
be re ersed a short distance, and this back-
ward mo ement of the crank and conse-
quently of the disk 4, causes the highest
point of the periphery of the disk or of a
tooth, according to the position of the disk,
to engage the tooth 13, of the pawl 11, which
throws the opposite end of the pawl in to-
ward the disk, and this end rides o-.er the
edge of the armature, until it is engaged by
the shoulder 20, of said armature, and is
thus held. The tooth 13, now engages a
portion of the disk, or of one of the teeth, as
the case may be, which is farther from the
axial center of the disk, than the extremity
of the shoulder 14 of a tooth 15, so when the

crank 1s mo ed forward again, the first

ratchet 15, will pass beneath the tooth 13, of
pawl 11, without being engaged thereby,
but before 1t will hae passed the shoulder
14, of a second ratchet 15, the second brush
24, will ha e contacted with the pawl 23,
making a circuit through the magnet which
attracts the armature, releasing one end of
the pawl 11, while the other end ha ing
tooth 13, will engage the second ratchet 15.
It will thus be seen that as the tooth 13 of
leer 11, 1s engaged by the highest portion
of the face of the ratchet teeth 15, the oppo-
site end of the le er will be mo ed in and
held by the shoulder 20, of the armature 18,
and the outer extremity of the engaging
shoulder 14 of the next ratchet tooth 15,
being inside the radius of the highest point
of the teeth, will pass under the pawl tooth
13, without being engaged thereby. This
packward mo . ement of the crank may of
course exceed the length of a ratchet disk
tooth, but any backward mo-ement in ex-
cess of the length of a tooth is not necessary
and 1s a waste of time, although it does not
change the mechanism any, and the motor-
man soon learns the amount of backward
mo ement necessary to release the check
pawl, and ha 1ng made this backward mo- e-

ment at the first resistance cut-out lug he

1ts current turning on rotative stroke, and
as the commutator armature rotates one of
1ts brushes engages the armature pawl and
closes the electric current circuit to the arma-
ture leer, which is instantly attracted by
and mo- es to the magnet, thus releasing the
free end of the check pawl lewer, the pawl
tooth of which is instantly thrown into en-
gagement with the shoulder of the next

70

tooth, of the ratchet disk, and stops the -

crank, and it is necessary for the motorman
to again mo~e the crank and ratchet disk
back far enough to release the check pawl,
when he again goes forward to the third re-
sistance cut-out lug, and in so doing closes

the circuit by mo-ing another brush against.

the armature pawl and thus again closes the
electric circuit and releases the check pawl
so 1t will stop the controller crank at the
fourth resistance cut-out lug. Ha.ing

50
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reached the limit of the rotati.e current

turning on mo ement of the controller crank
both for the parallel and series arrangement
of the motors, as indicated by the two groups
of resistance lugs on the casing, which is the
opposite side of the starting lug at which
point the car is at full speed, and he wishes
to slow down or stop the car, or if at any
point 1n the progressi.e intermittent mo- e-
ment of turning on the current and cutting
out its resistances, the motorman desires to
slow down or stop, he immediately turns the
crank backward, which action locks the
check pawl to the armature le.er and the
armature pawl will run o .er the brushes.

My invention provides a simple, durable,
reliable, and thoroughly practical electrically
operated resistance cut-off controller check-
ing device, and while I have illustrated the
preferred construction and arrangement of
1t, my Invention contemplates broadly an
electrically controlled and operated con-
trolier checking device for the motors of elec-
trical street cars and for other purposes.

Having described my invention, what I
claim as new and desire to secure by Letters
Patent, is: |

1. Anelectrically operated controller check,
comprising an operatively arranged con-
troller and crank, a ratchet wheel movable
with said crank, a pawl in engagement with

said ratchet wheel, an armature arranged to

lock said pawl out of engagement with said
ratchet wheel, and an electro magnet ar-
ranged to attract said armature and release
said ratchet pawl at predetermined points of
sald crank’s operative movement.

2. An electrically operated controller check,
comprising the controller casing, provided
with resistance cut-out indicating point and
a controller crank, and a pawl and ratchet
device for checking the resistance cutting
out movement of the controller, a spring
controlled armature arranged to lock said
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pawl out of engagement with said ratchet, a
magnet arranged 1n operative circuit relation
to said armature, and a commutator in cir-
cuit with said magnet and armature and ar-
ranced to cause said magnet to release said
pawl and lock said ratchet at the resistance
cut-out points of said controller’s operative
movement.

3. In an electrically operated controller,
the combination of the controller, provided
with resistance cut-out indicating marks, and
the controller crank, and an electrically op-
erated mechanism for momentarily stopping
the controller crank at said resistance cut-
out marks, consisting of a ratchet wheel hav-
ing teeth corresponding in number and ar-
rancement to the cut-out marks on the con-

troller, a spring-controlled pawl pivoted to

said controller intermediate of its ends and
provided at one end with a pawl tooth 1n en-

‘gagement with the teeth of said ratchet

wheel, a reciprocating armature pivotally
mounted on said controller and spring con-
trolled in one direction of its movement and
arranged to lock to the free end of said pawl
and hold it out of engagement with the
teeth of said ratchet, a magnet mounted on.
said controller in operative circuit relation
to said armature, a commutator mounted on
said controller crank to move with it and
said ratchet wheel, and in circuit with said
magnet, terminal contact brushes on sald
commutator, and a spring-controlled pawl
on said armature arranged to be engaged by
said brushes, whereby the circuit is closed
between said magnet and commutator and
armature and said magnet moves said arma-
ture to release the free end of said pawl, thus
permitting it to engage sald ratchet wheel
and stop said controller crank.

4. In an electrically operated controller
check, the combination of an operative pawl
and ratchet wheel, a swinging armature ar-
ranced to be moved by the rotative move-
ment of said ratchet wheel, to lock said
check pawl out of engagement with said
ratchet wheel, and means including a magnet
arranged in make and break relation with
said armature for releasing said check pawl.

5. In an electrically operated controller
check, the combination with the controller
casing provided with resistance cut-out indi-

cating marks, and the controller crank, of 2

ratchet wheel provided with as many teeth as
said casing has resistance cut-out marks, a
spring controlled pawl in engagement with
said ratchet wheel, means connected with said
ratchet wheel for moving said pawl out of
encagement with the teeth of said ratchet
wheel, means including a reciprocating ar-
mature for locking said pawl out of engage-
ment with said ratchet wheel, and means in-

cluding a magnet arranged in operative re-.

lation to said armature, for releasing said
pawl.

)

- "=

controller shaft and tne controller

007,763

6. In an electrically operated controller
check, the combination of the controller cas-
ing provided with the resistance marks, the
crank,
with the ratchet wheel, the spring controlled
pawl and the swinging armature, with the
magnet and the commutator ring operatively
arranged in make and break circuilt with said
armature.

7 In an electrically operated controiler

checking device, the combination of the con-

troller and casing provided with a plurality
of resistanece cut-out points, the controller,
the controller shaft and the controller crank,
of a ratchet wheel mounted on said controller
shaft, provided with teeth corresponding n
number to the number of resistance cut-out
points on said casing, said ratchet wheel hav-
g teeth provided with a stopping portion of
oreater diameter from the center of said
wheel than the shoulder portions of said
teeth, a rocking pawl spring-controlled to
normally engage the teeth of said ratchet
wheel, a swinging armature lever pivoted at
one end to said casing and provided with a
shouldered portion adapted to engage the
free end of said rocking pawl, means includ-
ing a spring controlled conductive pawl con-
nected to said armature, a commutator mov-
able with said controller crank, provided
with brushes corresponding in number to the
number of resistance cut-out points on said
controller’s casing, and arranged to register
therewith to engage in circuit said armature’s
conductive pawl when said controller crank

‘registers with the resistance cut-out points.

of said casing, and a magnet in circult wita
the trolley current and in circult with said
commutator and arranged in make and break
relation to said armature lever and adapted
when one of said commutator’s brushes en-
cages said armature’s pawl to electrically en-
ergize said magnet to cause said armature 10
move to said magnet and release said rocking
pawl, thereby causing it to again engage the
tooth of said ratchet
stop the operative movement of said con-
troller crank at one of said casing’s resist-
ance cut-out pouts.

3. In an automatically electrically operat-
ing controller checking device, the combina-
tion of the controller, provided with a spring
actuated pawl-controlled toothed wheel, an
electric means connected with the movement

of said controller and including a device con-

qnected with the movement of said controller

for locking said pawl out of engagement with
said toothed wheel, and means mncluding an
operative make and break magnet and arma-
ture operatively arranged to be controlled by
the movements of said controller for releas-
ing said pawl at predetermined points of the
controller’s current turning on and resistance
cutting out movement. _

9. In a controller checking device as speci-

wheel and check and
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fied, the combination with a controller and
its shaft, of a toothed disk mounted rigidly
upon the shaft; a spring actuated lever piv-
oted to the controller, having a tooth at one
end, which engages the teeth of the said disk;
a pivoted catch for engaging the opposite end
of the lever and thereby disengaging the le-
ver tooth from a disk tooth; and means for
withdrawing the catch to release the lever, at
?1 _pllg‘edetermined point in the rotation of the
1sk. -
~ 10. In a controller checking device as
specified, the combination with a controller
and its shaft, of a toothed disk rigidly mount-
ed on the shaft, a poition of the faces of sald
teeth being a greater distance from the axial

center of the disk than the extremity of the

shoulders of said teeth; a lever pivoted to the |
controller having a stop tooth at one end

£

adapted to engage the teeth of the disk; a
spring for throwing the toothed end of the
Jever against the said disk teeth; a pivoted
catch in the path of the opposite end of the
lever for engaging the same and means for
releasing the lever from the said catch on the
forward movement of the disk, whereby the
toothed end of the lever is automatically
moved to engage a tooth of the disk, a par-
tial reverse movement of the disk causing the
lever to be moved outward so that its oppo-
site end is again engaged by the pivoted
catch.

In testimony whereof I affix my signature
in presence of two witnesses.

NATHAN FALLEK.

Witnesses:
G. SARGENT JLLLIOTT,

Brssie THOMPSON.
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