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10 wll whonv it muy coneceri:

Be it known that I, ALMON K. NORRIS, of
Cambridge, Massachusetts, have invented an
Improvement in Controller Mechanism, of
which the following description,in connection
with the accompanying drawings, is a specifi-
cation, likeletters and figureson thedrawings
representing like parts.

This invention relates to controller mech-
anism, and it includes certain fundamental
features to be set forth in the accompanying

claims, and one advantageous adaptation of
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which will be hereinafter set forth.

In the drawings, Figure 1is a plan view of
a controller apparatus constructed in accord-
ance with my invention in a simple embodi-
ment thereof and showing one of 1ts uses.

Fig. 2 is a sectional left-hand side elevation,

the section being taken in the line 2 2, Iig.
1. Fig. 3 is a similar view, the section being
taken on the line 3 3, Fig. 1, but certain of
the parts to the right being omitted. Iig. 4

is a sectional elevation of a means for effect-

ing the step-by-step movements of the con-
troller-shaft, Fig. 5 is a rear elevation of a
part of a controller device; and Fig. 6 is a
sectional plan view, the section being taken
in the line 6 6, Fig. 5.

The controller mechanism constituting the
subject-matter of this application and shown
in asimple and convenient embodiment there-
of can be employed for different purposes.
It is illustrated and will hereinafter be de-
scribed as a means for first rotating a shatt

in one direction and then oppositely rotating

the same or for moving the shaft partially in
either direction without making a complete
turn. The shaft represented is that of an
electric controller, and it is adapted when
turned in one direction through suitable
mechanism to effect the supply of an elec-
tric current to a motor (not shown) and
when reversely operated to shut oft said cur-
rent, whereby the motor can be intermit-
tingly stopped and started. In the present
case the apparatus involves a controller de-
vice, a shifter, and meansbetween the shifter
and controller device organized and adapted
to move the controller device in one direction
and away from its normal or neutral position
when the shifter is moved in one direction

and to move said controllerdevice in the op- |

| posite direction from said normal or neutral

position on the return movement of the
shifter, and the means will be of such a char- 55
acter that the controller device can De re-
turned to its primary or neutral position with-
out affecting the action of the shifter. |
The parts comprising the combination just
set, forth may be of any suitable construc- 6o
tion eapable of securing the peculiar fune-
tion set forth, and thesbifter can beactuated
either by hand or foot, or, if necessary, au-
tomatically. | - o
In Fig. 1 I have shown an end of an elec- 65
tric controller, the same being denoted by C
and being electrically connected with a suit-
able generator and motor. (Not shown.)
The shaft of said controller is designated by
12 and is extended longitudinally beyond the 7o
same for some distance, and in conjunction
therewith controller mechanism is illustrated
and also a small or auxiliary motor, the con-
struction being such that said small motor _
can be stopped or started by mechanism de- 75
riving its motion from the shaft 12 and thrown
into action by a shifter, which in the present
case is operated by foot. The shaft 12 1s
shown as loosely supporting the carrier A,
generally consisting of a casting and having 3o
a hub or bearing at its outer end-adapted to
receive the short shaft 13, tooneend of which
the gear 14 is secured, the pinion 15 being
secured to the opposite end of said short
shaft. The gear 14 meshes with the pinion 35
16, keyed or otherwise fixed to the shaft 12,
while the pinion 15 meshes with the gear 17, -

‘loose upon the shaft, the mechanism de-

seribed coustituting a convenient train of
power - transferring elements for governing go..
the action of the controller device. b
The apparatus illustrated involves a con-
troller and a shifter, and one of these parts
is connected to one member of the controller
mechanism, while the other partisconnected 95
to another member of the controller mechan- -
ism. In the form illustrated the shifter is
shown as connected with the carrier A, while
the controller is represented as connected °

with the final power-driving element 17 of 100

the series of power-transmitting members,

previously described. The shifterisdenoted -
by 8, and it is represented consisting of a
substantially-vertical bar 18, pivoted at its
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lower end to the longitudinal projection 19,
extending forward from and constituting a

part of the carrier A. The shifter S passes
through the guide-opening 20 in the floor 21.

The upper end of the bar 13 is provided with
a treadle 22 and is equipped between the
floor 21 and its pivot to the part 19 with a
stop-collar 23, adapted to engage the under
side of the floor 21 when it reaches its initial
position. (Shown in Fig. 2.) The bar 18 is
depressed to swing the conmollel in one di-
rection, as will heremafter appear, and 1S re-
turned to its initial position preferably by
the action of a spring which was placed under
compression upon the downward movement
of the bar. The spring shown for returning
the shifter to its initial position is denoted
by 24, it being of the ‘‘coiled” type and sur-
1‘01mding the nupper end of the same and bear-
ing against the shoulder or treadle 22 and
also against the floor 21. The gear 17 is
shown carrying the controller devme, and the
latter is denoted in a general way by B. Said
gear 18 provided Wl‘th a lateral hub 25, ex-
tendmﬂ to the left therefrom. (See Iﬂﬂ' 1.)
A spht collar 1s shown at 26, and it is elamped
to the hub 25 by means of screws, as 27, and
is provided with the downward proj ection 28,
recessed upon its inner face to receive the
arm 29 of electro non- conducting material,
said arm being provided with e1reu1t elosers
operable in coannctlon with a rheostat to
supply to or shut off the current from the
small or auxiliary motor, which is employed
to run the controller-shaft 12 in opposite di-
rectionsalternately to stop and start the main
motor (not shown) electrically connected with
the controller C.

While the controller device B is shown as
a meansfor throwing a motor of suitable kind
intoand cutof action, it is obvious, of course,
that said controller device could be employed
to equal advantage for many different pur-

~ poses.
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55
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In Fig. 2 the shifter S is Shou n as oceupy-
ing its elevated or initial position. When it
18 pr essed downward to the proper extent, the
projection 19 will be correspondingly moved,
while that part of the carrier A which sus—
tains the shaft 13 will be elevated. This op-
eration will be one that ordinarily will be per-
formed with rapidity, and during thesame the
pinion 16 serves, in effect, as a 1e81stance de-
vice, it being f’med to the csha,ft 12 and being
SO w1ll cause the gear 14 to rotate in the di-
rection of the arrow «. The pinion 15 being
correspondingly rotated and being in mesh
with the gear17 will cause the 1abtel to tl&VE‘l
in the direction of the arrow d in Ifig. 2, so
that the controller 3 can be swung from its
full-line position to that illustrated by dotted
lines. It will be assumed that during this

motion the necessary current todrive an elec-
tric motor will -have been supplied thereto.
The wiring and the small motor are of such
kinds that when the latter is started by the
depression of the shifter S it will serve to ro- | return being connected with

649,644

| tate the shaft 12 in the direction of the arrow

¢ in Kig. 2, thereby correspondingly moving
the pinion 16, which is keyed to said shaft.
As the pinion 16 is in mesh with the gear 14,
the latter will be oppositely rotated and in a
direction reverse to the arrow o to thereby
rotate the shaft 13 and pinion 15, and conse-
quently effect the rotation of the large gear
17 in a direction opposite to the arrow b, and
the ratios of these gears are such that the con-
troller B will be returned to its initial posi-
tion upon the corresponding action of the con-
troller-shaft 12, and this function can be
obtained, notwithstanding the fact that the
carrier A, and consequently the shifter S, is
still shifted, for these last two mentioned
parts are, in eflect, independent of the con-
troller-shaft, it being remembered that the
carrier is loose upon the controller-shaft—
that is, the shifter Scan be held down by the

75

80

foot Whlle the controller device is bemﬂ' re-

turned to its initial position.

When the controller device I3 is operated
from its full to its dotted line position, pre-
viously deseribed, it serves to secure the sup-
ply of a current to the small motor, so that
sald motor can operate the main controller-
shaft 12 in one direction or forwardly for sup-
plying the current to the main motor, (not
shown,) and when said controller device is

shifted from said. full-line position to a posi-

tion exactly opposile to that represented said

t shaft 12 will bereversely operated or returned

to 1ts initial position, so that the current can
be cut off from the main motor, and it will be
understood that said controller device can be
returned to its initial position even while the
shifter Sisdown. Let it beassumed that said
shifter has been depressed and that the cur-
rent has been supplied to the motor which
operates the shaft 12 and that said shaft has
beenreturned, and, further, that it hasserved
through the intermediate gearing to return
the controller I to its primary position. It
will be understood that after this operation
the main motor is running, although the cur-
rent from the small motor has been shut off,
as the controller B will oceupy its ineffective
or neutral position. Should it be desired to
stop the large motor, the spring - actuated
shifter will bereleased and therelaxing-spring
24 will serve to elevate the same, so that that
part of the carrier A which supports the shaft
will be lowered, and whereby the contreller
B will be moved in a direction exactly oppo-
site that hereinbefore set forth or until a cur-
rent 1s supplied to the small or auxiliary mo-
tor sufficient to operate the same. When the
current 1s thus furnished, said shaft will be
turned in the direetion opp031to to that of the
arrow ¢, so that the controller device can be
returned to its primary position.

M represents a shunt-wound motor having
constantly-excited fields, it being electrically
connected with the main 30 and also with

the resistance device R, and the latter in
sald - main in
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some well-known manner. The resistance
apparatus includes a series of contacts elec-
trically connected, respectively, with the mo-
tor M and the main 30, and the motor and
wiring are of such a character that when the
controller device B is swung to the right the
armature-shaft 32 will be rotated in the di-
rection of the arrow d, Fig. 3, thereby cor-
respondingly moving the gear 33, secured to
said shaft, and hence oppositely rotating the
gear 34, keyed to the shaft 12, by reason of
which the said shaft 12 can serve to return
the controller B from its right-hand shifted
and dotted-line position toits initial position,
and when the shifter S is elevated by the ac-
tion of the spring the opposite action will take
place. |

From the preceding description it will be
understood that the shaft 12 is operated in
one direction toeffect the supply of a current
to a main electric motor (not shown) and is
reversely operated to shut off such current
from said motor and that the successive ac-
tions of said shaft are obtained by the in-
termittent operation of the small motor M,
controlled by the mechanism previously set
forth.

The electric non-conducting piece 29 of the
controller device B is equipped with circuit-
closers, as 40 and 41, of substantially-dupli-
cate construction and each consisting of a
plate or shoe having feet or projections, as
42, adapted to successively engage the super-
posed sets of contacts 31 upon the resistance
or rheostat R. The circuit-controliers or
shoes for the two sets of contacts are held
against the same by means of springs, which
are designated by 43 and encircle the pins
44, secured to the part 29, one above the other
and passing through openings in the respec-
tive shoes or plates 40. The pins 44 are
headed, as shown in Fig. 5, to hold the said
shoes or plates 40 in place. As the part 29
is moved back and forth the lower shoe 41
cooperates with the lower series of contacts
31, while the upper shoe or circuit-controller
40 cobdperates with the second series of con-
tacts 31, whereby the current ¢an be properly
governed to secure the sucecessive and alter-
nate rotation of the armature-shaft of the
motor M. |

In operating the controller-shaft 12 of the
main motor it is desirable that the same be
turned both forward and backward with an
intermittent and quick movement, so that the
circuit-controller can be jumped from con-
tact to contact to prevent arcing. The con-
troller-shaft 12 is given a step-by-step move-
ment, and as a means for insuring this opera-
tion it is provided at a point near one end of
the controller-casing 45 with a star-wheel 46,
with which the spring-actuated dog or detent

. 47, inclosed by the said casing 40, cooperates,

the spring which maintains the dog in work-
ing position being denoted by 43. The shaft
12 is shown provided at the extreme left-hand

end thereof with the arm 50, keyed thereto |

| and adapted to be operated from the motor

M through the agency of oppositely-disposed
segmental projections 51 and 52, extending
through transverse openings in the studs 53
and 54, respectively, upon the outer face of
the gear 34, which will be remembered is car-
ried by the shaft 12 and is operated by the
motor M. Thesaid projections are encircled
by the coiled springs 55 and 56, the inner ends
of which abut against the arm 50, while the
outer ends abut against the studs 53 and 54.
Itisdesirable that thearm 56 should be shifted
step by step and very guickly, as previously
stated. Let it be assumed that the gear 34 1s
moving in the direction of the arrow ein Fig.
3. In this case the spring 56 will be com-
pressed, but the arm 50 will not be at once
actuated. When, however, the said spring
is compressed nearly toits full extent, it will
shift the arm 50 with a quick and sudden mo-

tion and will cause the dog or detent 47 to

quickly pass out of a space between two ad-
jacent teeth upon the star-wheel 46, so that
the star-wheel can be turned a distance cor-
responding to one tooth of said wheel, and
such motion will be continued step by step
while the shaft 12 is turning, being assured
by the yielding connection set forth. On the
return movement the opposite action will take
place, the spring 55 being compressed.

This invention is not limited to the employ-
ment of any of the mechanism previously set
forth, for different kinds of devices may be
employed for securing the peculiar function
incident to the invention.

Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, 18— |

1. In an apparatus of the class specified a
movably-mounted member, a motor for oper-
atingsaid movably-mounted member;control-
ling means governed by the movably-mounted
member for confrolling ‘the motor, and a
shifter movable in one direction to effect the
operation of said controlling means and the
latter being operable by the movably-mount-
ed member to return the same to its initial po-
sition and the shifter being mounted to be
held in its shifted position during the return
of the controlling means. |

2. In an apparatus of the class specified a
movably-mounted member, a motor for oper-
ating said movably-mounted member,control-
ling means governed by the movably-mount-
ed member for controlling the motor, and a
spring-actuated shifter movable in one direc-
tion to effect the operation of said controlling
means and the latter being operable by the
movably-mounted member to returnthe same
to its initial position and the shifter being
mounted to be held in its shifted positiondur-
ing the return of the controlling means.

3. In an apparatus of the class specified, a
shaft, an electric motor for operating said
shaft, controlling means for said electriec mo-
tor governed by the shaft, and a shifter mov-
able in one direction for effecting the opera-
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tion of said controlling means and the latter

being operable by the shaft to return the

same to its initial position and the shifter be-
ing mounted to be held in its shifted position
during the return of the controlling means.
4, In an apparatusof the class %peelﬁed a
shaft provided with a toothed wheel, aspring-
actuated detent cotperative with said wheel,
a motor for operating said shaft, eontlolhnﬂ'
means governed by the shaft for eontrolling
the motor, and a shifter movable in one di-

rection and effecting the operation of said-

controlling means and the latter being oper-
able by the shaft to return the same to itsin-
itial position and the shifter being mounted
to be held in its shifted position duri ing the
return of the controlling means.

5. In an apparatus of the class specified, a
shaft, a motor-controlling means governed by
the Sh&ft for controlling the motm a-shifter
movable in one dir eetwn and eifec,tmﬂ* the op-
eration of said controlling means and the lat-
ter being operable by the shaft to return the
same to its Initial position and the shifter be-
ing mounted to be held in its shifted position
duunﬂ‘ the return of the controlling means
and e{mne(,tlon between the motor and_ the
shaft, including a yielding operating device.

6. In an apparatus of the class specified, a

shaft, a motor for operating said shaft, con-
trolling means governed by the shaft for con-
trolling the motor, including an arm movable
1n opposite direction from a netutral or inef-
fective position and a shifter movable in one
direction for effecting the operation of said
controlling means and the latter being oper-
able by the shalt to return the same to its
initial position and the shifter being mount-
ed to be held in its shifted position during
the return of the controlling means.

7. In an apparatus of the class specified, a
shaft, an -electric motor for operating sald
Shaft controlling means governed by the
shaft for contr 0111110' the 11:101301 an arm pro-
vided with an electrical non- conduetmw por-
tion equipped with contact-shoes and also in-
cluding a shifter movable in one direction for
effecting the operation of said controlling
means and the latter being operable by the
shaft to return the same to its initial position
and the shifter being mounted to be held in its
shifted position dmmﬂ* the return of the con-
trolling means and a reswtanee device elec-
tueal]y connected with the motor and pro-
vided with sets of contact-pieces adapted to
be engaged Dy said shoes.

3. Tn an apparatus of the class specified, a
shaft, a motor, controlling means governed by
the shaft for controllmﬂ* the motm a shifter
movable in one direction and e eetmo'the op-

eration of said controlling means and the lat-
~ter being operable by the shaft to return the
same to its initial position and the shiffer be-
ing mounted to be held in its shifted position
during the return of the controlling means,
two members, one of which is fixed on said
shaft and the other of which is loose thercon,

| one of said members having 4 spring-actuator

adapted toengage the other and means for ef-
fecting a step-by-step movement of the shaft.

9. In an apparatus of the class specified, a
shaft, a carrier, a series of power-transmitting
elements supported by said shaft and the car-
rier and those that are on the shaft being re-
spectively loose and fixed, and a controller
device and a shifter device one connected to
the carrier and the other operable with one
of sald power-transmitting elements.

10. In an apparatus of the class spemﬁed a

shaft, a carrier loose on said shaft, a series
of powermtransmitting elements supported by
said shaft and the carrier, and those that are
on the shaft being respectively loose and
fixed, and a controller device and a shifter

device one connected to the carrier and the ¢

other operative with one of said power-trans-
mitting elements.

11. In an apparatus of the class specified, a
shaft, a carrier, a series of power-transmit-
ting elements supported by said shaft and
the carrier, and those that are on the shaft
being respectively loose and fixed, a con-
troller device and a shifter device, one con-
nected to the carrier and the other operable
with one of said power-transmitting elements,
and a driving-motor for said ‘shaft n'ovemed
by said controllel device.

12. Inan apparatus of the class speelﬁed a
shatt, a carrier, a series of power-transmit-

ting elements supported by said shaft and the

carrier, and those that are on the shaft being
respectively loose and fixed, a motor for driv-
ing said shaft, and means operative with one
of said power-transmitting elements for con-

‘trolling the motor.

13. In an appar atus of the class specified, a
shatlt, a carrier, a series of power-transmit-
ting elements supported by said shaft and
the carrier, and those that are on the shaft

‘being respectively loose and fixed, an electric

motor, a resistance device electrically connect-
ed with the motor, and a movable switch-arm
for the resistance device controlled by one of
the power-transmitting elements.

14. In an apparatus of the class specified, a

motor for operating said shaft, controlling

means governed by the shaft for eontrollmﬂ*
the motm and a shifter movable in one dl-
rection to effect the operation of said con-
trolling means, and the latter being operable
by the shaft to return the same to its initial
position, and the shifter being mounted to

| be held in its shifted position dmmﬂ' the re-

turn of the conftrolling means, and sald
shifter serving upon its 1etu111 movement to

‘repeat the action of said controlling means.

156. A motor, a reciprocatory shlftel and

‘means contr olled by the shifter between the

latter and the motor to alternately start and
stop sald motor during the advancing move-
ment of the shifter, cmd to alternately start
and stop said motor duri Ing the return move-

ment of the shifter, and said shifter being
I arranged to be held at rest during a portion
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10 wll whonv it muy coneceri:

Be it known that I, ALMON K. NORRIS, of
Cambridge, Massachusetts, have invented an
Improvement in Controller Mechanism, of
which the following description,in connection
with the accompanying drawings, is a specifi-
cation, likeletters and figureson thedrawings
representing like parts.

This invention relates to controller mech-
anism, and it includes certain fundamental
features to be set forth in the accompanying

claims, and one advantageous adaptation of
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which will be hereinafter set forth.

In the drawings, Figure 1is a plan view of
a controller apparatus constructed in accord-
ance with my invention in a simple embodi-
ment thereof and showing one of 1ts uses.

Fig. 2 is a sectional left-hand side elevation,

the section being taken in the line 2 2, Iig.
1. Fig. 3 is a similar view, the section being
taken on the line 3 3, Fig. 1, but certain of
the parts to the right being omitted. Iig. 4

is a sectional elevation of a means for effect-

ing the step-by-step movements of the con-
troller-shaft, Fig. 5 is a rear elevation of a
part of a controller device; and Fig. 6 is a
sectional plan view, the section being taken
in the line 6 6, Fig. 5.

The controller mechanism constituting the
subject-matter of this application and shown
in asimple and convenient embodiment there-
of can be employed for different purposes.
It is illustrated and will hereinafter be de-
scribed as a means for first rotating a shatt

in one direction and then oppositely rotating

the same or for moving the shaft partially in
either direction without making a complete
turn. The shaft represented is that of an
electric controller, and it is adapted when
turned in one direction through suitable
mechanism to effect the supply of an elec-
tric current to a motor (not shown) and
when reversely operated to shut oft said cur-
rent, whereby the motor can be intermit-
tingly stopped and started. In the present
case the apparatus involves a controller de-
vice, a shifter, and meansbetween the shifter
and controller device organized and adapted
to move the controller device in one direction
and away from its normal or neutral position
when the shifter is moved in one direction

and to move said controllerdevice in the op- |

| posite direction from said normal or neutral

position on the return movement of the
shifter, and the means will be of such a char- 55
acter that the controller device can De re-
turned to its primary or neutral position with-
out affecting the action of the shifter. |
The parts comprising the combination just
set, forth may be of any suitable construc- 6o
tion eapable of securing the peculiar fune-
tion set forth, and thesbifter can beactuated
either by hand or foot, or, if necessary, au-
tomatically. | - o
In Fig. 1 I have shown an end of an elec- 65
tric controller, the same being denoted by C
and being electrically connected with a suit-
able generator and motor. (Not shown.)
The shaft of said controller is designated by
12 and is extended longitudinally beyond the 7o
same for some distance, and in conjunction
therewith controller mechanism is illustrated
and also a small or auxiliary motor, the con-
struction being such that said small motor _
can be stopped or started by mechanism de- 75
riving its motion from the shaft 12 and thrown
into action by a shifter, which in the present
case is operated by foot. The shaft 12 1s
shown as loosely supporting the carrier A,
generally consisting of a casting and having 3o
a hub or bearing at its outer end-adapted to
receive the short shaft 13, tooneend of which
the gear 14 is secured, the pinion 15 being
secured to the opposite end of said short
shaft. The gear 14 meshes with the pinion 35
16, keyed or otherwise fixed to the shaft 12,
while the pinion 15 meshes with the gear 17, -

‘loose upon the shaft, the mechanism de-

seribed coustituting a convenient train of
power - transferring elements for governing go..
the action of the controller device. b
The apparatus illustrated involves a con-
troller and a shifter, and one of these parts
is connected to one member of the controller
mechanism, while the other partisconnected 95
to another member of the controller mechan- -
ism. In the form illustrated the shifter is
shown as connected with the carrier A, while
the controller is represented as connected °

with the final power-driving element 17 of 100

the series of power-transmitting members,

previously described. The shifterisdenoted -
by 8, and it is represented consisting of a
substantially-vertical bar 18, pivoted at its
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