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UNITED STATES

PATENT OFFICK.

THORSTEN VON A\}V}LI(JBER(JK OF LANCASTER, EN(JLA\TD

CONTROLLING SYSTEM

No. 808,268.

Specification of Letters Patent.

Patented Dec. 28, 1905,

Application filed April 25,1904, Serial No, 204,684,

To all whony it may corcerm:

Be it known that I, THORSTEN VON ZWEIG-
BERGK, a citizen of the United States, residing
in the county-of Lancaster, ingland, have 1n-
vented a certaln new and uqetul Impl ovement
in Controlling Systems, of which the follow-
ing isafull, clear, and exact description, refer-
ence being had to the accompanying drawings.

The object of this invention is to provide
an efliclent system for the control of a train
of electric cars from any desired car.

A master-controlleris provided on each car,
and an automatic controller of the magnetic
type is also provided on each car, and the cir-
cuits are so arranged that any one of the
master-controllers may concurrently operate
all of the automatic controllers. 1 have ar-
ranged the circuits in such a way that on each

car, except the one where the master-control-

ler isoperated, one motor 1s eroundecd through

the idle master-controller of that car at 1ts ofl’

position, and the other motor in case they are
coupled 1n parallel 1s grounded directly on
each car. On the car where the master-con-
troller is operated one of the motors 1s
orounded at the operative positions by train-
wires running through the whole length of
the train, the other motor in parallel position
being grounded directly in that car. Con-
tact plugs and couplers carry the train-wires
from one car to the next, and at the final car
these wires are grounded either directly or
through the master - controller on that car.
The advantage of grounding only one motor
of the train through the train-wires instead
of thus grounding one or both motors of each
car 1s that smalle. train-wires can be used.
Theautomatic installation compl ises switches
and magnets for operating them, (which con-
stitutes the automatic contr oller ) as well as
automatic magnetic reversers for the motors
operated dlrectlv on the motor-circuit itself.
The arrangement of c¢ircuits, controllers, anc
reversers will now be more fully described
and the essential characteristics thereot set
out in the claims. |

The drawings are diagrams illustrating the
invention.

Figure 1 represents a tr ain of three motor-
cars. Inthis figure the master-controller and
the automatic installation of car No. 2 are
omitted; but it is to be understood that they
are similar to those of cars Nos. 1 and 8.
Fig. 2 represents one of the master-control-
lers, together with the automatic installation
of one car.

Referring more particularly to Fig. 2, the

master-controller 1s shown as having ten op-

erative positions, fivz series and five pamllel
Assocmted with it is a reversing-switch, indi-
cated by the contact-plates and ﬁm}*ers al the
words ““Off.,” **Ahead,” and ““Reverse.”

The automatic controller consists of magnets
13 to 19, inclusive, and contacts 1 to 12, inclu-
sive, operated thereby. The two automatic
reversers for the motors are indicated as A

and B and consist ot switches operated by

the magnets 20 to 23, inclusive. When the
magnets are notenergized, the switches stand
open by means of springs or otherwise, as
desired. The magnets 13, 14, 15, and 16
are controlled by the lines K, E, D, and C
trom the master-controller. The line 1 from
the master - controller leads to the magnet
19. Tines I and Li from the master-con-
troller lead to the reversing-switch, and from
this switch lines H and G lead through the
maenets 20 and 21, 22 and 23, respectively.
The current comes in from the contact-shoe
or trolley T via the line N, which leads to
motor No. 1. TFrom motor No. 1 runs a line
N’ through the various resistances Rt to line
P, which leads to motor No. 2. From this
motor the line P’ leads to the master-con-
troller. DBy following the lines N N' P P’ to
the contact-plate S and thence to the ground
it will be seen that in " off” position the
motors are permanently connected In series
and orounded, the break being effected by
the reversers, which are controlled by the
reversing-switch. Therefore to start the car
it 1s only necessary to close the reversing
contacts. DBesides the maln magnets 20 to

23 of the reversers they have shunt-magnets

These are permanently
orounded and are connected by the lines H’
and G’ with the reversing-switch. When the
reversing-switch 1s at the off pOSlthH these
lines are open, in the ‘"head” or ""reverse”

positions, however, one or the other of them
come into connection with the line X, leading
to the master-switch. This line 1s open at the
master-switeh, e‘{cept when 1t 1s passing from
off to the firstseries position. In such move-
ment the master-switch first brings into ac-
tion a set of contact-plates U, which connect
the line T from the trolley through a blow-out
V with the line K to the reversing-switch, and
thence via the line G’ or H' through the shunt-
magnets 26 27 or 24 25, respectively, to the
oround. This energizes these magnets to set

T to the ahead

24 to 27, inclusive.

the reversers A and B from theo
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or reverse position, respectively, thus clos-
ing the breaks at the reversers and starting
the motors, all of the resistances R being 1n
circuit. Immediately following the closing
of the circuit through the reversers by the
energization of the shunt- magnets the line
P’ becomes connected by the master-controller
with the line L to the reversing-switch, where
1t is connected through the line & or H,
through the main magnets 22 23 or 20 21 of
the reversers, to the train-lines (G and H, which
at the other end of the train are grounded.
These magnets therefore hold the reversers
closed. In the second series position part of
the current passes from the master-controller
throueh the reverser-magnets, as before, and
part passes via the line C through the magnet
16 to the train-wire C, which, 1t 1s to be un-
derstood, is ultimately erounded. This ener-
oizes the magnet 16, closing contacts 4 and 5
and cutting out the resistance governed
thereby. In the third series position part of
the current flows via the Iine D througeh mag-
net 15 to the grounded train-line. This closes
contacts 3 and 6 and cuts out their resistance.
S0, also, in the fourth and fifth series positions
nart of the current passes via the line K and
F through magnets i4 and 13 and closes con-
tacts 2 and 7 and contacts 1 and 8, thus finally
cutting out all the resistance. In passing
from the last series to the first parallel posi-
tion the contact- plates of the master-con-
troller are arranged to gradually cut 1n all
the resistances. In position No. 6 (the first
parallel position) part of the current passes
via the line I through the magnet 19 and
along this wire, which 18 a erounded train-
wire. ‘1The energization of the magnet 19
closes the contact 12. This establishes =a
Ime () from the trolley through magnet 17.
This opens contact 9 and at the same time
closes contact 10. Contact 9 being open, the
magnet 18 is deénergized, and the contact 11,
which 1t has held open, thustfalls closed. The
result 1s that -the former line N from the trol-
ley 1s open at 9, while & new line  1s estal-
lished, which divides between the resistances
and passes half by the line N’ to reverser A
ancd half by the line P to reverser B. Irom
reverser A the line N continues via the line
(), now closed at 10 and 11, to the ground Z.
I'rom reverser BB the line continues via I
through the master-controller to the train-
wires. Thus the motors are placed in paral-
lel position, one being erounded directly and
the other through the tramn-wires. In po-
sitions 7, 8, 9, and 10 the connections are the
same as 1n posltion 6, except the energiza-
tion of the magonets 16, 15, 14, and 13, succes-
sively cuts out resistance. By the descnbe h
arrangement of going from series to parallel
the tirst motor cannot be grounded until the
circult from the trolley 1s actually broken.
In the description so far 1 have referred
particularly to the motors which are on the

RE 3085268

car where the master-controller is operated.
When these motors are in series, the circeuit

therefrom continues via one or more of the

traim-wires.  With the motorsin parallel one
of them is grounded directly on this car.
and the clreuit of the other continues by the
train-wires. The operation of any master-
controller affects all the cars alike. except that
the ground connection which is ostlhh%h@d by
that controller at idle position 1s necessarily
clisconnected and the train-wires are used for
the ground of one motor of that car, as al-
ready explained. On all the other cars, how-
ever, the motors find their ground through
the 1dle master-controller of that car for se-
ries positions and half throueh the master-
controller and half directly via the line Q' for

parallel positions. In further explanation of
this reference may be had to Fig. 1. There

motor-car No. 2 1s condensed:; but 1ts instal-
ation 1s the sameas that of car No. 1 or No. 3.
It has also a master-controller grounded at
off position. Now the current flowine from
first motor-car, where we will suppose the
master-controller 1s operated, via the train-
wires passes through the various magnets of
the automatic contwllu of cach car, operat-
1ne them all alike and 1s finally Gl()u nded at
the last car. \Iultw e flexible connections or
'j‘lmpeh J make connection, so that these
wires are all connected with the contact- -plates
S and S° of the last master-controller. S is
connected with S° by the line L, and 8% is
orounded, since this controller is at the off
position, and this grounds all the train-lines
C, D, E, K, &, H, and I. The train-wires
thus carry the ground for one motor on cat
No. 1 and operate the automatic controller
and reversers of cach car. Hach car receives
current directly from a trolley T through a
suitable circult - breaker, and this current
passes through the motors of that car (either
in series or 1n parallel, according to the auto-
matic controller of that car) and finds its
oround dnecth on each car via line I and
contact-plate S of the master-controller of
that car for series positions, and for p.«,u.«.ﬂﬂe"..
positions halt via this gl o nd and half via the
direct ground Z of each ¢ The train-wires
21'C thus relieved from cau'_\;mg the ground
connection for all the motors, and much
smaller wires can be used, thus redueing the
cost of the 1nstallation.

The tram-wires are grouped in two sets of
four, the line I having a branch from onc set
to the other to make an equal number in each
set.  This allows the use of two similar jump-
ers, with tour wires each to couple each car
with the next and to couple 1n the master-
controllers at the two ends of the train. On
intermediate cars, though the lines €, D, K,

i, I, &, and H from the master-controller are

unconnected to the train, the line P’ remains
permanently connected with the contact-fin-

oer which engages plate & and establishes the
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source of supply through the motors to the
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ground at the off position of that master-con-
trollet . Ifbutonecar were used on the train,
its train-wires would be grounded on that car
by jumpers conhecting the sockets at the ends
of those wires with a,ddltlona,l sets of sockets
Y and Y’', which are grounded on the car. If

- more tha,n one car is used, these addlmomﬂ

sockets are idle.
I claim—

1 In a controlling svstem 1n combination,
a motor, an automatic controller therefor, a
master-controller for the automatic controller,
a oround connection for the motor through
the master-controller at off position.

2. In acontrolling system, in combination,
a plurality of motors, a plurality of control-

lers therefor, ground connections from the

motors through the controllers at off position,
and means independent of the controllers for
maintaining the motor-circuits open when all
the controllers are at ofl position.
In a controlling system, in combination,
il plumhtv of motors, a plurality of contml-
lers eorresponding thereto, ground connec-
tions for the motors Bhl OUUh their corr espond-
ing controllers at off position, and an addi-
tloml oround for any motor whose controller
1S 1n use.
4. In acontrolling system, the combination
of a plurality of motors, a plurality of con-
trollers therefor, circuits leading from the

controllers, ground connections from the con-
trollers at off position, and means independ-
ent of the controllers for maintaining the cir-
cuit from the source of supply when all of the
controllers are at off position.

5. In a controlling system, in combination,
a train of motor-cars, a controller on each car,
circuits so arranged that one motor on each

“car but one isnormally grounded through the

idle controller of that car at off position, and
other circuits for grounding a motor on the
car where the controller 1s in use.

6. In a controlling system, 1n combmatlon
a plurality of motors, a plurality of dUbOlnatlc
controllers for operating them, a ph:u ality of
master-controllers each of whlc] is adapted
to operate the automatic controllers, ground
connections from the motors through the mas-
ter-controllers at off position, and means for
maintaininge the motor-circuits open when aill
of the master-controllers are at off position.

7. A c¢ontrolling system, for a train of mo-
tor-cars comprising the combination of an au-
tomatic controller on each car, and a master-
controller on each car adapted to govern all
the automatic controllers, each master-con-
troller being normally connected with one of
the motors of its car to form a ground for
that motor, and an additional ground connec-
tion for that master-controller which 1s oper-

ated.

8. In a controlling system, in combination,

cach car, a master-controller, train-circuits
leading therefrom for operating the automatic
controllers, said circuits carrying a ground
connection for one motor on that car where

the master-controller is operated, and means.

for grounding the motors on the other cars 1n-
dependently of the train-circuits.

9. Ina controlling system, in combination,
a train of motor-cars, an automatic contr oller
on each car, a master-controller on each car,
circuits for governing the antomatic control-
lers from one master- contl oller, said circuits

also constituting the ground-leads from one

of the motors on the car where the master-
controlier is operated, and circults arranged
so that one motor on each of the other carsis
normally erounded through the idle master-
controller of that car at off position.

10. A controlling system for a train of mo-
tor-cars consisting of an idle grounded con-
troller on each car except one, an active con-
troller on such excepted car to govern the mo-
tors of all the cars, and a ground connection
for one of the motors on thre car where the
controller is operated, which ground connec-
tion is made via the train-wires which control
the various motors and leads to one of the idle
controllers at off position. |

11. Inacontrollingsystem, the combination
of a plurality of motors, antomatic controllers
for governing them, a master-controller tor
coverning the automatic controllers, conduc-
tors leading from the master-controller to the
automatic controllers and the motors, the same
conductors forming a part of both the motor-
circuit and the automatic-controller circuit.

12. Inacontrolling syvstem, the combination
of a train of motor-cars, each car having a mo-
tor and an automatic controller therefor,a mas-
ter-controller for concurrently operating said
antomatic controllers, train-lines leading from
the master-controller to the automatic con-
trollers and to the motors, the same lines con-
stituting a part of the motor-circuit and the
automatic-controller circuits.

18. Inacontrolling system, the combination
of a train of motor-cars, each carhaving a mo-
tor and an automatic controller theretfor,amas-
ter-controller for concurrently operating said
auntomaticcontrollers, train-linesleading from
the master-controller to the automatic con-
trollers and to the motors, the same lines con-
stituting part of the motor-circuit and the au-
tomatic-controller circuit, and carrying the
oround for one of the motors on the car where
the master-controller is operated, and other
means for grounding one ot the motorson each
ot the other cars. |

14. Inacontrolling system, the combination
of a train of motor-cars, each car having a mo-
tor and an automatic controller therefor,a mas-

ter-controller for concurrently operating said

automatic controllers, train-lines leading from
the master-controlier to the automatic con-

65 a train of motor- -cars, auntomatic controllers on i trollers and to the motors, the same lines con-
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stituting part of the motor-circuit and the au- |

tomatic - controller cireuits, automatic re-
versers on each car tfor the motors thereof, and
circuits for the reversers which constifute a
part of the motor-circuit.

15. Inacontrollingsystem, the combination
of a train of motor-cars, automatic reversers
on each car for the motors thereof, circuits
for the reversers whic"l constitute a part of
the motor-circuits, and additional circuits Tor
the reversers adfmted to throw them from off
to an operative position before the motor-cir-
cults are established.

16. Inacontrollingsystem, thecombination
of motors, acontroller, automaticreversers tfor
the motors, circuits for the reversers which
constitute a part of the motor-circuit, addi-
tional circuits for the reversers adapted to
throw them from off to an operative position
before the motor-circuits are established, and
means operated by the controller for connect-
1ng sald additional circuits with the source of
current while the controller is moving from
the off to the first series position.

17. Inacontrollingsystem, in combination,
a motor, an automatic reverser therefor, said
reverser including two operating-magnets, a
controller, circuits leading therefrom to the
motor and the reverser and so arranged that
the controiler may direct the motor-current
through one magnet of the reverser to hold it
In an operative position, and an additional cir-
cult leading from the other magnet to the con-
troller, the controller being arranged to di-
rect current through the last-mentioned mag-
net to throw the reversers and thereby close

~the motor-circuit.

18. A system ot controliing motor-cars on

~which there is a motor, an automatic reverser

4.0

45

therefor, and a controller, comprising means
for directing a temporary current through the
reversers to close the motor-circuit, and means
for thereafter controlling the motor-current
while it flows through the automatic reversers.

19. The combination of a motor, an auto-
matic reverser therefor having a main and a
shunt magnet for operating it, a controller, a
matn circult normally connecting the motors
with the trolley but open atthe reverser, said |

806,268

controller operating to firstclosea temporary

- circuit through the shunt-magnet to close the

|

break in the main circult thereat, the main
circult thereafter continuing througeh the main
magnet of the reverser.

20. Inacontrollingsystem, in combination,
a palr of motors, a controller therefor, mag-
netsand contacts operating when the controller
moves from series to parallel to open the trol-
ley-line therebefore established to the first mo-
tor and close a line from the trolley through
the resistance to the two motors and close a
line from the first motor to the ground.

21. Inacontrolling system, in combination,
a palr of motors, an automatic controller there-
for consisting of contacts and magnets, a mas-
ter-controller for directing the motor-current
through said magnets to operate said contacts,
sald magnets and contacts operating when the
master-controtler moves from series to paral-
lel to open the trolley-line therebefore estab-
lished to the first motor and close a line from
the trolley through the resistance to the two

“motors and close a line from the first motor
to the ground, said ground connection being

established independently oneach carafter the
former trolley connection is opened.

22. The combination of a pair of motors, a
series circult therefor passing from the source
of supply through normally closed contacts to
the first motor, then through the resistance to
the second motor, and then to the ground, a
controller for cutting out such resistance, an
additional line to the ground adapted to be
connected in by the controller on parallel po-
sitions, a magnet in said additional line, a
branch line from the trolley to the other side
of the resistance and passing through nor-
mally open contacts which are adapted to be
closed by said magnet, said last-mentioned ad-
ditional line including a magnet adapted to
open the contacts on the series line from the
trolley to the first motor.

In testimony whereof I hereunto aflix my
signature in the presence of two witnesses.

T. VON ZWEIGBERGIK.
‘Withesses:

W. J. SuLis,
Wi, Piercek.
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