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Lo all whom it muay concerm:

Beit known that I, LoUIls SAXON, a citizen
of the United States residing at New York,
in thecountyof New York ;State of New Yorl_z:,
have invented certain new and useful Im-
provements in Means for Transmitting Syn-
chronous Motion to Distant Points, (Case No.

1,993,) of which the followmw is a specifica-

mon

This invention relates to means for trans-
mitting motion to one or more distant points;
and 1its object is to provide a new and im-
proved system whereby apparatus at one or
more points removed from the point of con-

ated in each actuating-motor when the mag-

I

ter-controller is advanced by one step disap-

pears as soon as it has moved the controller-
cylinder through the required angle.

- The motors which actuate the controller-
cylinders have two members relatively rota-
table and provided with suitable windings.

- The winding of one is connected permanently

with a source of direct current, so that said

‘member will be permanently polarized along
The winding of the other

one or more lines.
member is divided into two distinet circuits,
each arranged to develop the same number
of poles as those on the other member, the
sets of poles in this second member bemﬂ' al-

controller-shaft '. ¥or convenience I have

53

60

15 trol may be caused to move through a definite | ternated. Circuit connections are led from
| predetermined distance or step. each time that | the motor to a master-controller, whereby
a controlling device at the point of control is | these sets of poles can be alternately estab-
moved from one position to another. lished and the polarity of each set reversed
My invention is generally applicable to all | at each energization. The result is that at 76
20 cases in which the above-mentioned result is | each movement of the master - controller
desired; but it is peculiarly adapted forsys- | there are set up in the motor axes of polarity
tems of control for electric motors in which it | which do not coincide and which attract each
18 desired that a movement of a master-con- | other until they do coincide, in which posi-
troller over one step shall cause a correspond- | tion they remain at rest. By so arranging 7%s
¢5 ingmovement of the motor-controller at adis- | the windings in each member that the re-
tant point. sulting poles will be spaced at equal distance
Since my 1111’6]11}1011 comprises features | apart the step-by-step movement thus pro-
which render it especially advantageous when | duced will be by equal inerements. |
applied to systems of electric train control, I In a train-control system each car is pro- 8o
30 have elected to illustrate it in that eonnee- | vided with a main or motor controller having
tion; and especially in that system of train | its shaft equipped with one of my actuating-
control in which the motor-controllers are of { motors. At one or both ends of the car is a
the typecommonly used in street-railway sys- | master-controller governing the circnits of
tems, havinga setof contact-segments mount- | the actuating-motor. If two or more cars 83
35 ed on arotatable cylinder and arranged to be | are coupled up into a train, the several con-
brought into engagement with a set of fixed | troller-actuating motors are connected in se-
finger-contacts to which the motor-circuitsare | ries by flexible eouleﬂ's between the cars.
connected. ouch systemshave been devised In the accompanying drawings, igure 11is
in which each controller is actuated by its | a side elevation of a train of three motor cars go
40 own electric motor; but suchsystems require equipped with my system of control. Ifig. 2 is
sultable devices for stopping the motor or mo- | a diagram of the master-controllers at front
tors at the desired points in the rotation of | andrearendsofacaroratrainand the circuits
the controller-cylinder. By my invention I | with which they are connected. TFig. 3 is a
secure the positive movement of one or more | diagrammatic representation of the motm for gs
45 motor-controllers upon each movement of a actuatmfr the controllers. |
master-controlier and the stopping of all of On each motor-car A is a set of propelhng—
said controllers at the desired point. I at- | motors B and a controller C for governing the
tain this end by so constructing and connect- | circuits of said motors. Kach controller C is
- 1Ingthe devices constituting the controller-ac- actuated by a small motor I, whosearmature 1oo0
50 tuamnﬂ' devices that the tmque which is cre- | d may be mounted on an extension of the
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shown a motor D in which the armature has |

two permanently-polarized pairs of poles cn
dn', ds ds', arranged at right angles, and eight
field-poles arranged in two sets df, df’, spaced
at equal angular distances, those in each set
being connected in series in a circuit distinet
from those in the other set and alternating
therewith; but any desired number of the
poles may be used, it being necessary merely
to have the same number of poles in each set
as in the armature. Moreover, if desired,
themoving elementmay have the larger num-
ber of variable poles and the stationary ele-
ment the smaller number of permanent ones,
as will be readily understood.

The step-by-step movement of the motor D
and controller C results from an alternate en-
ergizing of the two sets of field-poles and a
reversal of polarity of each pole in the set at
each energization. Thusfor any given field-
pole the cyele is north, dead, south, dead, de-
pending upon the polarity and proximity of
the armature-pole which is to be attracted or
allowed to depart. Thus with the parts in
the position shown in Fig. 3 if it is desired
to turn the armature one step (an eighth rev-
olution) to the right the poles df" will be en-
ergized. Designating then by the points of
the compass the N E and S W poles will be
of south polarity and the N W and S E poles
of north polarity. The two north poles of
the armature dn and dn’” will be attracted to-
ward the N K and S W poles, respectively,
and the south poles ds ds’ to the S E and N
W poles, respectively. IFor the next step
movement the field-poles df will be energized,
those next in advance of the north pole% of
the armature being given a south polarity
and the others a north polarity. Forthe third
step the poles df’ are energized again, but
with a reversal of polarity—that is, the N L
and S W poles will be of north polarity and
the N W and S E of south polarity, and so on.
In order to accomplish this e¢yele with the mo-
tor D illustrated, the master-controller K. may
be used in connection with the circuits shown
in Fig. 2. There are five train wires or con-
ductors 1 234 5 running through the car and
provided at each end with a fl xlble coupling
1* 2%, &u.,, for connecting each with the cor-
responding conductor on an adjolning car or
else with an auxiliary conductor 1Y 2%, &sc.,
leading to fingers 1* 2%, &c., in the master-
controller.

Conductor 1 has intercalated in
it the armature d of the motor D. Conduec-
tor 2 is the return-circuit for said armature.
Conductor 3 has intercalated in it one set of
field-windings df, and conductor 5 has simi-
larly intercalated the windings df’. Conduc-
tor 4 1s the common return-circuit for the
field-windings. Kachconductoris connected
by a branch wire with a corresponding finger
1" 2" 38" 4" 5" in the controller. A finger 6 is
connected by a branch conductor 9 with the
trolley T through a plug-switch S and a re-
sistanee R. Two fingers 7 and & are

orounded.

form no part of my invention.

701,947

The controller-eylinder carries five contact-
segments 1* 2* 6* 7* 8%, which extend across
the four positions of the controller and are
adapted to make contact with their respec-
tive fingers. Segments 1* and 6* are looped
towethel In line with finger 3’ is a segment

' in the first position and looped to sen‘menb
2‘ in the third pos1t10n is a Seﬂment 3",
looped to segment 7*. In line with finger 4
is a segment 4*, covering the first and secoud
1:)051t10ns and looped to Semnent S*, and 1n the
third and fourth positions segment 4°, looped
to segment 2*. In line with ﬁnf}*m 5 is seg-
ment 5* in the second position and looped {0
seement 2°, and in the fourth position seg-
ment 5°, looped to segment 7. The con-
troller B also carries a segment 7', making
contact with the fingers 1* and 2” when the
controller is in the ‘‘off” position and seg-
ment 72, covering the {ingers 5" 4" 5* 1n the
same position of the controller. In this oif
position the armatures d are connected in a
closed circuif, and so also are the field-wind-
ings. When either controller It 1s moved to
the first position, it first breaks the closed ¢ir-
cuits of the armatures and field-coils at that
end of the car or train, as the case may be,
and connects them up as follows: trolley to
finger 6, segments 6* 1* to finger 1, train-
wire 1, ar ma,tmes ¢/ in series, seﬁ'menb 7' on
the last controller of the car or train, back
through the return train-wire 2 to ﬁnger 27
segments 2¢ 3%, train-wire 3, field-windings
df in series, Seﬂ'ment 72 on rear contr oller, re-
turn train-wire 4, finger 4/, segments i”' 5%,
and finger 8 to ﬂ'mund In the second pos1—
tion the ﬁeld-windings df’ are energized 1in-
stead of the windings df. In the third POSI-
tion the cireuit is the same as in the first, ex-
coptthat the direction of the current through
the field-windings df is reversed. The fourth

position reverses the current through the

windings df’. In all four positions the cur-
rent, through the armatures remains in the
same direction.

In practice the train-wires are grouped into
a cable,and the flexible couplings at each end
are short lengths of cable with plug-connec-
tors at the end adapted to enter suitable soclk-
ats on the car containing the terminals of the
train-wires. Another similar socket contains
the terminals of the auxiliary conductors 17,
&e.  These devices are so well known that I
have not illustrated them in detail, as they
The plug-
switch S, which controls the branch trolley
connection 9, is included in the plug and
socket connector, so that when the connec-
tion with the auxiliary conductors 1¥, &e., is
broken by pulling out the connector from the

soclket the branch trolley connection at that

master-controlleris broken also. In thiscon-
dition of things, even if one of the interme-
diate controllers is accidentally turned on no
harm will result, because no current can flow
into the control-circuits. The train can thug

| ho handled only by the master-controllers at
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each end of the train and not by intermediate
ones; but inasmuch as the train is almost al-
ways worked from the front or rear end it
is not believed that lack of control at inter-
mediate points will be objectionable.

It will be understood that all necessary
switches for turning on and off or reversing
the flow of the current and resistances for
cutting down the control-currenttothe proper
point; and regulating its flow, as well as other
necessary adjuncts to a complete system of
train control, will be used in practice by those
skiiled in the art, so that I have not thought
it best to confuse the drawings and descrip-
tion by any detailed setting forth of such ap-
pliances.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s-—

1. Inasystem for transmitting synchronous
motion, the combination with a motor, having
two relatively rotatable members, one pro-
vided with a given number of permanent poles
and the other with twice as many pole-pieces,
of means located at a distance from the mo-
tor and under the control of the operator,
whereby said pole-pieces can be energized
alternately and with alternate polarity.

2. Inasystem for transmitting synchronous

- motion, the combination with a motor having

30

35

4.0

45

two relatively rotatable members, one pro-
vided with a given number of permanent poles
and the other with twice as many pole-pieces
and coils, of two separate circuits each in-
cluding every alternate coil, and means lo-
cated at a distance and under the control of
the operator whereby each circuit can be sup-
plied with current alternately, and in alter-
nate directions. |

3. Inasystemfortransmitting synchronous
motion, the combination with a motor having
two relatively rotatable members, one pro-
vided with a givennumber of permanent poles
and the other with twice as many pole-pieces
and coils, of twoseparate circuits each includ-
ing every alternate coil, and a master-con-

“troller connected with said circuits whereby

-~ an operator can energize a different circuit at

50

each movement of the controller.

4. In asystem fortransmitting synchronous |

motion, the combination with a motor having

two relatively rotatable members, one pro-

vided with a given number of permanent

g

L

»

| poles, and the other with twice as many pole-

pieces and coils, of two separate circuits each
including every alternate coil, and a master-
controller provided with segments arranged
to connect said circuits alternately with a
source of power and to reverse the direction
of the current in"each circuit each time it 1s
cub in.

5. In a system of train control, the combi-
nation with one or more motor-cars, of a main
controller for the car-motors, a motor for ac-
tuating the controller having two relatively
rotatable members, one provided with a given
numberof permanent poles and the other with
twice as many pole-pieces and colls, and a
master-controller connected with the motor
whereby one member will be kept perma-
nently polarized when the current is turned
on, and the coils on the other member will re-
ceive current alternately and in alternate di-
rections, as the master-controller is rotated.

6. In a system of train control, the combi-
nation with a train of two or more motor-cars,
of a main controller on each car for controlling
the car-motors, an actuating-motor for each
main controller, having two separate sets of
collsinone ofits members,one or more master-
controllers on each car, and circuit connec-
tions whereby the coils in one member of said
motors are connected in series with each other
and with one or the other of said sets of coils
in the other member, and whereby current
can be sent through said sets of colls alter-
nately and in alternate directions as the mas-
ter-controller is rotated.

7. In a system of train control, the combi-
nation with the main controller, of an actu-
ating device therefor comprising a multipolar
direct-current motor having a permanently-
polarized armature and a field-magnet con-
taining twice as many poles as the armature,
and a master-controller for alternately ener-
oizing alternate poles in order to produce a
step-by-step movement of the armature, in
synchronism with the motion of the motor-con-
troller.

In witness whereof I have hereunto set my
hand this 15th day of October, 1001.

LOUIS SAXON. |rL. 8. |

Witnesses:

W. W. MANSFITLD,
CHESTER D. REID.
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