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To altl whom Tt may conceri:

Be it known that I, THORSTEN VON ZWEIG-
BERGK, a citizen of the United States, resid-
ing at Preston, in the county of Lancaster,
England, have invented a certain new and
useful Improvement in Controllers, of which
the following is a full, clear, and exact de-

seription, reference being had fo the accom-

panying drawings.

The object of “this invention is to provide
a combined governing and braking conftroller
which shall occupy a minimum space and be
of great simplicity of construction and oper-
ation. To accomplish this, I provide in the
controller a governing-switch adapted to cut
in or out resistance and a brake - switch
adapted to be thrown by a movement of the
governing-lever backward from the off posi-

tion to make such connections that the fur-

ther backward movement of such lever will
apply the brake on the same notches as were
used for power-circuit, but in reversed rota-
tion. Thus the same contacts on the gov-
erning-switch and the same resistance which
were in action at the last position in running
are in action for the first position in braking,

the next to the last running position bemﬁ
the second braking posmon and so on, the
last braking pO‘Slthll being the first running
position, the same resistance which was gr ad-
ually cut out in ranning being thus gr adually
cut in in braking. The contacts are So ar-
ranged that in running the motors are con-
nected in parallel and in braking the arma-
ture of the first motor 1s elosed w1th the field
of the second and the armature of the sec-

ond with the field of the first. In.such closed |

circuits the resistance is common to each cir-
cuit, being a shunt across the lines connect-
ing the fields and armatures of each motor,
wherefore this resistance regulates the brak-
ing action of both motors. No equalizer,
however, is required on account of any dif-
ference in the motors, for the coupling of the
field of each motor with the armature of the
other mutually equalizes them. The arma-
tures and fields of the two motors are perma-
nently connected together in one local series
circuit. This circuit 1s grounded and for
running is connected aft the opposite point
with the power, the motors being thus on a
derived or parallel circuit.

positions the power is disconnected and a
bridge is established across the local circuit
to close the armature of one motor on the
Geld of the other. This arrangement does
nct disturb any of the motor-leads and re-

quires simply three lines leading from the

local motor-circuit to the eontl‘oller—-nam ely,
one line for the power and two lines whieh
when connected together constitute the
bridge. This malkesa very simpleand cheap
installation and is one of the features of this
invention.

“The drawings clearly illustrate the inven-
tion, Figure 1 being a side elevation of a
controller embodying it; Fig. 2, a horizontal
section of the same on "the 111]6 2 2 of Fig.
1, and Fig. 3 a top plan. TFig. 41s a dlaﬂmm
sbowing the development of the two con-
troller-cylinders and the circuits; and ifigs.
5 and 6 are diagrams showing the connection
of the circuits in action for power and brak-
ing, 1egpeetwely

Referring tothe drawings, A 1ep1 esents the
governing eontl oller- barrel carrying contact-
seﬂrments and rotatable by the operating-lever
A’ The segments are all eleetueally con-
nected together, being insulated from the
shaft &nd controller-frame, as by the bush-
ings ¢''. As hereinafter explained, the seg-
ment @ is in engagement fm all operative po-
sitions and the segments ', a?, @3, a',-and ¢’
for running positions 1 to 5 1espectively

B 1eplesents the barrel of the braking-
switeh, carrying segments b’ 0° (° 0%, the seg-
ments b’ and b3 bemﬁ insalated from the seg-
ments b* and 0* and all from the controller-
frame, as indicated by the washers 0. As
hereinafter explained, the segments 0’ {~ are
in action for power and 03 b* for braking.

On the upper end of the brake-switeh B is
the wing 0° which codperates with the disk
a% on the ogoverning-barrel A. This wing 0°

| has a pair of concave surfaces 0% and 0%, De-
The disk @ has
a projection a’, on opposite sides of which the

tween which is a noteh 67,

circular edge Of the disk is cut out in the
notches af and af. The position of the parts
shown in the drawings is the off position,
when, as will be seen from Fig. 2, the concave
surface b? of the wing 0° engages the circular
edge of the disk a’. The braking-switch 1is

In the braking | theleby held with its plates b’ b* engaging the
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corresponding contact-fingers, as shown.
the governing-switch is tumed in the nﬁ'ht-—
hand direction to bring contacts a’' «® a® a* @’
successively into engagement with their con-
tact-fingers the b1akmﬂ-5mbeh remains sta-
tIOIlE-LIV being locked by the periphery of the
disk «b,

When it is desired to apply the brake, the
handle A’ is turned backward—thatis, in the
direction of a left-hand rotation—from the off
position, which causes the projection ¢’ toen-
gage the noteh b, thereby swinging the brake-

| smtch on its axis, bringing the concave sur-

face 0° against the perlphely of the disk af
and brmfrmﬂ the contact-segments 62 b into
engagement WiLh the corresponding contact-

fingers, thus changing the contacts to estab-
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lish braking-circuits. Thereafter the move-
ment of the governing-switch brings the seg-
ments a° a* a®a® o eonsecuuvely into engage-
ment with their corresponding contact- fmﬂ*els
in the reverse order from the power govern-
ing.

I will now describe the circuits. The con-
tact-fingers, wherever shown, are given the
Same deswnatwn asthelines leadmﬂ* to them.

In the dmﬂ'ramq 7 represents the govern-
ing 1651stanee The lines leading from OPPO-
sﬂ:e ends thereof are designated, r espeetwely
R and R’, and the lines. leadmn to interme-
diate pmtmns of the resistance are designated
R* R? R~

() represents aline and corresponding con-
tact-fingers connecting the governing-switeh
with the brale- bWIECh

1" represents the line from the trolley or
other source of current.

M M' M*represent the lines from the brake-
switch to the motors and branching as fol-
lows: M through the armature and field of
motor No. 1 and through the field and arma-
ture of motor No. 2, 1@3pect1ve1y, M’ branch-
ing through the armdtme and field of the
first motor, and M? through the armature and
field of the second mo‘rm

G represents a line branching from the
field of the first motor and the armature to
the second motor to the ground.

A" F' A® E? represent “the armatures and
field of the two motors, respectively, or the
lines leading to these parts.

The five nosmons of the governing-switch
are indicated by the 11umbeled hnes in the
diagram Fig. 4. The corresponding posi-
tions of the eontrollel -barrel are indicated by
the same numbering on Fig. 8 and the posi-
tions of the pointer on the opelatmw-level by
corresponding Roman numerals.

In the first power position the circuit leads
from the trolley T through the segment 0’
to the line R, thwun'h the resistance 7, to the
line R, to the plate ¢, to the plate a, "t0 the
line Q, to the segment 03, to the line M, and
from thence branching thr ough the armature
and field of motor No 1 and the iield and ar-
mature of motor No. 2, respectively, to the
line G and the ground. The successive po-

As |
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sitions of the governing-cylinder simply cut
out resistance, the cireuit passing from the
line I to the plates a* to @°, successively, via
thelines R*R°R% and finally directly. These
cireuits are illustrated in condensed form in
Fig. 5, which shows the running positions,
the motors being oppositely in pala,ll(,l Now
when the lever A is turned from the off po-
sition backward into the brake positions the
segments 0° O* are brought into action with
the corresponding contact-fingersthrough the
action of the disk a® and the wing 0% and this
operates to disconnect the {rolley and the
ground and place the resistance in a shunt
between the motors. In the circuits for the
first brake position (which corresponds to the
fifth running position) the lines T R M are
out of serviece. Starting from the contact-
plate 0 the circuit passes via the line R/,
through the resistance », to the plate o’ to
the plate a, to the line Q, to the line M’,
thence branching, one line passing thlouﬁ*h
the armature of motor No. 1, the field of mo-
tor No. 2, and the other line pa,ssmw through
the field ot motor No. 1 and the armatuare of
motor No. 2, and the lines meshing at the line
M=, which connects with the contact-plate 03,
our starting-point. There are thus estab-
lished circuits, as shown in Fig. 6, wherein
the armature of motor No. 1 is closed on the
field of motor No. 2, and the armature of mo-
tor No. 2 is closed on the field of motor No. 1,
by reason of the resistance being shunted
across them. 'T'hese closed cirecuits provide
braking action, and no equalizer isnecessary,
the motors being mutually equalized, and no
reversal of any motor-lead being required.
The successive movements of the lever in ap-
plying the brake simply cut in the resistance
without varying the circuits.

It is to be particularly noticed that any
difference in the operation of the two motors
18 immaterial in my braking system, because
the field of one motor is eoupled with the ar-
mature of the other, so that each of the two
closed bmking—cireuits modifies the other
through the shunt until they are equal.

Having described my invention, I elaim—

1. The combination of a pair of series-
wound motors connected together in series
independently of the controller, the fields
and armatures being thus on a closed loeal
cireult, and a controller adapted to convert
sald local circuit into a derived circuit from
the source of current, or form a bridge across
1f for braking action.

2. A pair of motors having their armatures
and fields connected in one local series cir-
cuit which is independent of the controller
and 1s grounded, combined with a controller
adapted to connect a power-line to said local
circuit whereby it becomes a derived portion
of the power-cireuif, or disconnect said power-
line and establish a bridee across the local
cireunit to close the field of each motor on the
armature of the other.

3. A pair of motors having their armatures
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and fields permanently connected together in
one local series eircuit, combined with a con-
troller arranged to establish a bridge across
sald circuit to close the field of each motor on
the armature of the other.

4. A pairof motors, having their armatures
and flelds permanently connected together in
one local series cirenir, comnbined with a con-
trolleradapted to disconnect the power and to

establish a bridge across said toc al eireunit 1o

close the ficld of each motor ¢n the armature
of the other without disconuecting any of the
motor-leads.

5. Thecombination of apairof motors,hav-
lelds per man&nﬂy
conneeted together in one local series circult,
sald circuit being orounded, a controller,
three lines leading from it to said loecal cir-
cuit, one line being adapted to convey power
to the local circuit, and the other two lines
being adapted fo form a bridee across said
circuit to close the field of each motor on the
armature of the other.

6. In a controlling system, in eombmatlon

a pair of motors, a controller and eaﬁme@mons.
~suitably arranged, the controller being adapt-,

ed to eqtabhqh 3] qmmb with resistance in it
across the two motors, closing the armature
of each motor on the ﬁeld of Bhe other motor
through said shunt, said controller having
successive positions adapted to leave the eir-
cuits as thus established but successively

vary the resistance in the shunt.

7. The combination of a governing-switch
adapted toconnect motorsin parallel and sue-
cessively cut out resistance, and a braking-
switch adapted to change the connections to
disconnect the power and establish a shunt
across the motors, the armature of each mo-
tor being closed on the field of the cther, said
gover n_mﬂ'-%mtch thersafter operating to vary

-the resistance in said shunt.

8. A governing-switch comprising aswitch-
body and an operative handle connected
therewith to move the switeh-body in one di-
rection or the otherfrom the off position when

the handle is correspondingly moved, a brak- |

ing-switch adapted to establish proper con-
nectlons for power and braking, and a con-
nection between the braking-switch and the

ooverning-switch whereby the latter 1s oper- |

ated when the governing - switeh passes
through the off position.

9. A governing-switch, having a Dlunﬂlty
of positions, adapted to cut in or out resis-
ance according to the direction of movement,
an operating-handle rigidly connected with
sald switch, combined with a braking-swiich
normally ldle but connected to be _opeimed
when the operating-handle passes through
the off position and tochange the connections
so that the same positions of the operating-
handle may control the power or the brake
according to the direction of movement.

10. The combination with a pairof motors,
having their armatures and fields connected

-
—

' switeh adapted to ecub in or out resistance ac-

cording to thedirection of its movement, and

a braking-switeh adapted to be opemted by 70

the governing-switeh when it passes through
the oiL T)Obitlon to disconnect the power :fmd
form a ln idee across said local eircuit.

11. & pair of series-wound motors connect-
ed togetherin series, the fields and armatures
being thus on a closed loeal cireuit, combined
with a controller having a governing-switch
adapted tocutinoroutresistance and a brak-
ing-switeh thrown by the governing-switch
when it passes through the off position and
adapted according to the direction of move-
ment either to convert said local cireunit 1nto
a derived circuit from the source of current
or to disconnect the line from the source of
current and establish a bridge across said lo-
cal circuit to close the field of each motor on
the armature of the other.

12. The combination of a governing-switch
adapted to conneet motorsin parallel, a brak-
ing-swilch adapted to disconneet the power
and establish a shunt across the motors, the
armature of 2ach motor being closed on the
field of the other, and mechanism whereby
the movement of the governing-switch back-
ward from the off position moves the braking:-
switch. |

13. In a controller, the combination of a
coverning-switch comprising an operating-
handle, and a switeh-body having a plurality
of positions adapted to sucecessively cut out
resistance in one direction of movement, and
cut in resistance in the opposite direction, a
braking-switch adapted to be automatically
shifted when the governing-switeh body 1s
moved backward from its off position where-
by the same positions of the governing-switch
body may connect in the power or the brake
according to the direction of movement which
brought said body into such position.

14. A controller adapted for use with two
motors and having a governing-switen adapt-
aed to be moved in either direction from its off
position, the movements in one direciion suc-
cessively cuttingoubr osistance and the move-
ments in the opposite direction establishing
somne of the same contacts and successwely
cutting in resistance, and a braking-switch
adapted to be thrown by the movement of the
governing-switch backward from the off posi-
tion to plaue such resistance in a shunt across
the two motors to close the field of each motor
on the armature of the other.

15.
ing two positions one of which couples the

‘motors in parallel and connects the samein a

power-circuit having resistance in it, and the
other of which dlf’a(?OllllQCbu the power and es-
tablishes a shunt with the resistance in 1t
across the two motors closing the
motor on the armature of the other, combined
with a governing-switch adapted to vary the
resistance. |

16. In & controller, a braking-switch hav-

in one local series eircuit, of a governing- | ing two positions one of which couples the

field of each
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mofors in parallel and connects the same in a
power-circuit having resistance in it, and the
other of which disconnects the power and es-
tablishes a shunt with the resistance in it
across the two motors closing the field of each
motor on the armature of the other, combined
with a governing-switeh adapted to move in
one direction from its off position and cut out
resistance and in the opposite direction from
1ts off position and cut in resistance, and cut-
ting mechanism between said two switches

l

- ' - 744,665

whereby the moving of the governing-switeh
from the cutting-out positions to the cutting-
in positions shifts the braking-switeh from the
power to the braking position.

Tuo testimony whereof I hereunto affix my
signatuare in the presence of two witnesses.

THORSTEN VON ZWEIGBERGIK.

Witnesses:
JOHN MAUNLEIUS,
E. 5. GARDNER.

ES
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