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o all whomdt may concern:

riiBe it &nown that T, Joux J. BiNcramm, a
settizen: of the Unifed States of Ameriea, and

anresident of Upper Montclair,in the county |
5 of disex and Btate .of New Jevsey, United

Htates of America, have invented -certain

" mew:and useful Improvementsin Controlling

devices for dlectric Motors, of which the
following is a specification, reference heing:

_ing o' part thereof, .
. My invention relates to controlling de-
mices for electric motors and its object is to
previde a simple and reliable device to be

5 used in-conjunction with hand operated con-

trollery for automatically preventing too
rapid cor impreper manipulation of such
‘mechanisms. '

I will describe my invention in the fol-

20 ‘lowing specification, and point ocut the novel

40 gsame with :the ratchet and cam wheels re-

45 vertical section taken on the line 9—9 in

B

features thereof in the appended claims.

Inothe drawings: Figure 1 is a diagram
- ghowing certain parts of a trolley car equip-
‘ment with portions of one of its controllers
ghown in section, and with my invention
-ghown applied thereto.- Fig. 2 is a sectional
plan view of one form of the locking mech-

&

- aniem fTor the centroller when it has reached

itsinward position. - Fig. 8 is a sirhilar view,

:20 «showing the parts in the position which they

asgume “when passing from one step to an-
other. Fig. 4 is a fragmentary plan view,
showing the parts inlocked position. Fig. 5
is an end elevation of the partsshownin Fig.;

5 -2 with the ratchet and cam wheels removed.|

Fig. 6 is a-sectional plan view of a modi-!
fled dorm of locking device with the parts’
An ipward position cand electromagnet de-!
energized. Fig. 7:is an-end elevation of the!

moved: Tig. 8 is o fragmentary plan view’
showing ‘the ;position assumed by the parts’
when in ledking position  with the electro-
magnet energized. Fig. 9 is a transverse:

Fig. 8. Fig. 10 is a fragmentary plan view
on an enlarged scale of the locking pawl and !
latghs lever showing how the angle of the.
toath engaging face of the locking dog is

b0 _charged. Figs. 11 and 12 are plan views re-

spectively of a latch lever and a pawl shown

vemoved from:{he other parts of the mech--

anism.

55 oorrvesponding paris in all of the figures.

10 designates an armature .of one of the
ear’s electric motors, and 11 s seriesifield
winding. - . :

12 1s the motor starting resistance.

14 is -the shaft of one of the motor eon- igo

trollers at the end of the car and 16 is the

handle by means of which it is manipulated.
On -thig shaft is a drum 18 which carries a
contact plate 20. 'This is arranged to ‘be
moved first into contaet with two stationary 85

similar eontacts 26-—28—29.

30 is a control magnet or solencid which
‘has 2 winding 31 connectell in series with
the motor. Connected with, but insulated 170
drom the core of this magnet is a contact
plate 32 which is adapted. to bridge two sta-
tionary centacts 83-—384 when the mmagnet
core is raised. A conductor 35 leads from
contact 33 to one of the stationary eontacts
af the controller on the positive s1fe.of the
motor or control circuit, which is energized
at times that the motor or motors are .Te-
ceiving eurrent.:

:86 is a conductor leading from the confacet 80 .
84 to-one terminal of the winding 41 of a
latéh controlling magnet 40. The other ter-
-minal -of #the winding 41 is connected with
the ground .or negative side of control or
amotor cirenit by a wire 42, The latch con- 85

75

tralling magnet is preferably in the form of

a solenoid inclosed in a shell 48, and pro-
vided with a core 44 which is engaged at-its
upper end by a comparatively weak coiled

spring 48. A locking pawl 48 is fulerumed 90
-on a bolt 50 carried by ears 51 depending

from the lower end of the shell 43, This
pawlis pivotdlly connected at one end to a
member 52 projecting from the lower end of
the core 44. The other end of the pawl 48 95
is formed with a hook 54 adapted to engage
the substantially radial faces of teeth 56 on
a-ratchet wheel 58 on the controller shaft 14.
The spring 46 is & light spring which tends
to keep ‘the hool 54 out of engagement with 100
‘the teeth of the ratchet wheel, but the pawl
is prevented from moving eutwardly beyond
a limited distance by a lug 60, which projects
Iaterally from a lever 82 and overlies said
pawl. The lever 62 is alsp fullerumed on the 105
bolt 50 and is provided at its free end with
a cam roller 64, which is'held in.engagement

: , Co ' with -a toothed cam 66 by a strong spring
- Like -charncters of reference designate’

68. The spring 68 is held #t one ‘end by a

{lug 89 on the under side of an ear 70 pro- 110
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jecting i%ezﬂlly [rorn the shell 4 43, and the
other end of the. <*"p111w is held by 2 Tug 71
on the npper side of the ]e‘ver 62. 'The cam
86 is secured to the ratcheb wheel 58, and
ine two rove together with the controller
shaft 14, The cam 068 controly the move-
ments of the lever 02, and since the gpdnn
46 keeps the pawl 18 in engagement with the
Tug ¢ :O, said pawl and lever fravel in unison
, except when “the magnet 40 15 enerowed In
the Ia tt‘:‘l mshnw the core 44 is f{rawn up
-and the hook 34 brought mto engagemem
-with the substantially radial face of 2 a tooth
58, The angular re lnhon of the enga g)in(r
{nces oi the hoolt and teeth is such that
when t uley are in engagement the face of the
hiook makes an angle with the face of the
tooth substantially eqm,l to or less than the
angle of friction, thus insuring a tight en-
L,noommt and prﬂvenclnp shppm When
the pawl moves from engaging poomon it
allows a free release. 1‘5}’ reference to Trig
% it will bo seen that the cam wheel 66 moves
the lever 62 cutward to allow g slight clear-
ance between the hook 54 and the outer cor-
ﬂews of the teeth 56. By this construction
the hook 54 is always in close proximity to
the teeth 56 and only a slight movement of
‘the pawl is required to bmng it into locking
posiﬁo;w 1
in the best position 101 qf’cmcvon by the
solencid when the hook is.in its inward po-
gition.
13 is a conductor from the source of elec-

. tric supply and is shmm in Fig. 1 as lead-
in&’ from w teslley wire 19. The conductor
13 is connected with the contact 22. When
the oparator causes contacts 22 and 24 to be
bridged by the plate 20, a cirenit is com-
ploted through a mnducm 15 starting re-
s's’c ee 12, motor armature 10, field 11, a and
from ’h~, winding 31 of the conumi magnet
80 %o the ground at 38. The magnet 50
will thus be energized and if o current of
predetermined s h'mnﬂ{h is mqsmo through
the motor and the zrmwef winding 3% the
core of the control magnet will be raised and
will cause the plate 32 to be brought up
against contacts 33 and 84. The controller
magnet is adjusted so that it may be se’& o
act on any desived strength of cnm‘em One
way in w]ncn this ‘whnqtmnnt may be made
is ‘iw afiixing a desived number of weights
A7 to its core. When the contacts 83 and 24
e thus bridged a rcirenit is estahlished
vough the magnet 40 and \'the current
canses the core ~'/i thereod to be drawn info
the u*mc noid, and the hook 54 and the pawl
48 ave brovught into locking em:agcmem with
the substantia ally radial faces of the oppos-
ing tooth en the Hfdmu whee! 8, so that
further movement of * the eamv'oﬂer shafh 1"1
one direction ig prevemaﬂ The wresu 1L of
this is that when the motor is started the
heavy current which passes through it snd

.
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Furthe ermore, the core 44 is also

;844

its starting resistance wilt cause the eontrol
magnet to be actuated and it Wlﬂ causs, %e
control magnet 40 and its sssociated
parts to prevent the operator from immedi-
ately cutting ouf any of the starting vesist-
ance. But as the motor armature aceeler-
ates and cuts down. the amount of carrent
flowing through it to a desired amount, the
core of the control magnet will drop, the
current through the magnet 40 will be
broken and the control shaft lock will
be released. Now the operator mey turn
the controller shaft until the plate 20
comes under the conbact 26. Thlo con-
tact is comnected with the resistance: 1%
by a conductor 17 and this operation cuts
out a portion of the starting resistance.
Consequen’dv the - motor current incresses
and if it reaches a certain amount the core
of magnet 80 will be raised again and the
lock apphed to the controller shaft 14 to pre-
vent its further movement until the motor
current is again dropped to a desired
amount. This same operation may be re-
peated during the remaining sticcessive steps
of controller nnmpulatlon.

Only one of the controllers of the car is
'shown but it will be understood that one
control magdet may be utilized to control
the locking mechanism at each wd of the
car. The conirol m‘wnet may be placed zt
any convenient part of the car pr‘umrabl i
where it cannot be tarepered with by one
motorman. Its adjustment is easily set.and
its effect upon the lock controlling magnet
is positive and uniform. Moreover, the
locking ¢am and its controlling magnet are
80 arr moefi and designed that theﬂ/ may ?39

easily added to ex 1st1ng controllers with
but slight alterations so that the inventiox
may be installed on cars alveady in service
with but 1ittle expense.

"~ The embodiment itlustrated in Figs. 6 to
12 inclusive, comprises an electromagnet
substantially the same as
abm e, but the locking pawl is of somewhat
different construction to provme an im-
proved 'ce1e<1¢e and method 0; changing the
angle of the tooth-engaging face of the lock-
ing pawl. The cam lever 62 is fulcrumed
on a mn 72 held in eavs 74—75 on the bot-
iom of the shell 76, said cam Jever being
px'OVlsta with a cam roll 84 which engages
& toothed cam 66, and is held in ﬂ“zﬂ:a"es*mm
Unr@ vith by o spring 68, in a ¥ FgnTer girai- 3
lar to that explained afamfe. A Toug 78 Y)mm
Jjects la{or'ﬂly from the cam lever 82 and
overlies a lateh lever 80 and a pawi 82.
The latch lever 80 is fulerumed on a pin 8&
held in an ear 85 on the under side of the
shell 76. The latch lever 80 is pmvxdecl ob
one end with a transversely extending siot
86 through which a pm 88 passes, which
progecm from both sides of an sar or reduced
enid 90 formed on the lower end of mo cove
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92 of the magnet. The locking pawl 82 is
pivotally connected by a pin 94 to the other
end of the latch lever 80. The other end
of the locking pawl 82 is provided with a
longitudinally extending elongated slot 96
through which the pin 88 also passes. A
dog 98 is formed on the outer end of the

Jocking pawl 82, having its face 99 adapted

to engage and lock the testh 56 on the
ratchet wheel 58, The operation of this
form of the device is as follows: The current
is controlled and the magnet is energized in
the: manner described above.  When the
controller is in the center of a new circuit-

closing position the cam roll 64 is in a posi-:

tion to be lifted out of a depression on
the cam wheel 66 by any further movement
of the controller as shown' in Fig. 8, the
spring 46 acting on the core 92 tc keep the
latch lever 80 m engagement with the lug
78, so that the latch lever, pawl and cam
lever ‘travel in-unison, When the magnet
is sufficiently energized to draw up its core
92 against the pressure of the spring 46, the
pin 88 causes the locking pawl to swing
about the pin 94 as a fulerum, thus tilting
the dog 98 so that its engaging face 99 is
tilted to assume an angle less than the angle
of friction, with the teeth of the ratchet
wheel, that is, the angle at which the dog
and ratchet tooth will engage without slip-
ping. Then the pin 88 engages the upper

end of the slot 86 in the latch lever 80, thus.

forcing the other end of said lever inward
and with it the dog 98 on the pawl 82. As
the latéh lever swings inward it also carries
the locking dog into position to engage the
substantially radial face of the opposing
tooth on the ratchet wheel. “The angular
relation of the faces on the tooth and dog

“are such that they are inclined at an angle

substantially equal to or less than the angle

-of friction, that is, at an angle at which

slipping of the parts is prevented, and the
ratehet wheel is firmly locked against move-
ment in one direction. ‘When the magnet is
deénergized, the plunger 92 drops, aided by
the spring 46. The pin 88 then forces.the
left hand end of the locking pawl down-
ward and as it swings about the pin 94, the
engaging face of the dog 98 is swung so that

friction, as shown at 994 in dot and dash
lines in Fig. 10, to allow a slip and disen-
gagement of the opposing faces of a ratchet
tooth and the dog. Then the pin 88 engages
the bottom of the slot 8¢ and tilts the latch
lever to hold it in engagement with the lug
78 after which the latth lever, pawl and
cam lever, may travel in unison. Thus an
operator exerting a uniform pressure on
handle 16 sufficient to move the contrelier
drum, will actuate the ¢ontroller through
its successive steps, but the time interval be-
tween these steps will be automatically con-
|

trolled by the current passing through the
metor.

‘While this invention has been shown in
conjunction with a certain type of street
car controller it is not to be construed as
limited to this use. It -is well within the
scope of this invention to use it in conjunc-
tion with any other types of contrellers, or
in any place where it 15 desired to automati-

.cally - prevent the manual operation of a
motor controller, by means of the current

passing: through the motor.

“What I claim is: - :

1. An electric motor, a civeuit therefor, a
controller for the motor, locking mechanism
for said controller, cam controlled means
for controlling the normal movement of said
locking mechanism, and an electromagnet
arranged to move the locking mechanism in-
to locking position. '

2. A locking mechanism for a controller.

comprising a ratchet wheel, 2 locking dog
arranged to engage the teeth of said ratchet
wheel to prevent the rotation of the con-

troller in one direction) an electro-magnet-

for moving said dog into locking position,

a

70

75

80

85

90

and cam controlled means for centrolling .

the movements of said .dog when released
from locking position.

3. A locking mechanism for a controller
comprising a ratchet wheel, a locking dog
arranged to engage the teeth of said ratchet
wheel to prevent the rotation of thecon-

‘troller in one direction, said dog being ar-

ranged to-change the angularity of its en-
gaging face
ratchet.

4. In combination, a controller, a ratchet
wheel and a cam wheel on said controller,
a locking ‘device arranged {o engage the

teeth on said ratchet wheel to prevent rota-

tion of the controller in one direction, means
controlled by said cam wheel for controlling

preparatory to releasing said-

96

100

105

the movements of said locking device when .

disengaged from said ratchet wheel and
electre-magnetic means for bringing said
locking "device into engagement with said
teeth. ‘

5. In combination, a controller, a ratchet
wheel and a cam wheel on said controller,

a locking pawl arranged to be brought into-

engagement with the teeth on said ratchet,
means tending normally to keep said pawl
out of engagement with said teeth, cam con-
trolled means for controlling the outward
movement of said pawl, and electromagnetic
means for bringing said pawl into engage-
ment with said tecth. ]

6. In combination, a controller, a ratchet
wheel and a cam wheel on said controller,
a latch lever carrying a locking pawl ar-
ranged to he brought into engagement with
the tecth on said ratchet wheel, means tend-
ing normally to keep said pawl out of en-
gagement with said teeth, and cam con-

110
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nirelling the movement

¢ disengoged from said
PR
ranism for s co;mol]er,

wheel, o lateh lever,
said latch lever
POUg ‘L mio engagement
“atche’u wheel, means
for swinging smd p~ wl independent of said
16 i"tdz lever to change the .ulszuk vity of the
tooth- Lnf“qomg hco of said pawl fo allow
1 oe release of gald controller,
8. A mcl*uw mechanism for & controller,
reomprising a Tratchet wheel, a latch levn"
15 & 1001&1’1” pawl pivoted on snid latch lever
and adsa p@& to be bLou&hu into engagement
’Wld:.fi}; 12 u~ on. said ratchet whesl, and
means 3‘_’0 ringing zzuu pawl ip 1e;mnd~m
oi sml }aich levar [» ch nge »he angulari 1uy
20 of the teoth-engaging }w‘ of said xmw]
allow 1’@143%@ of said controller and
means trelling the movements of
said la ]
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