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UNITED STATES PATENT OFFICE.

THORSTEN VON ZWEIGBERGK, OF CLEVELAND, OHIO.

CONTROLLER.

SPECIFICATION formmg part of Letters Patent No, 625, 915, dated May 30 1899

Apphmtmn filed Februﬂ,ry 27,1899, 561‘1&1 No. 7086, 061.

(No model.)

To all whom &t may conecer:

Be it known that I, THORSTEN VON ZWEIG-
BERGK, a subject of the King of Sweden and
Norway, residing at Cleveland in the county
of Cuyahoga and State of Ohio, haveinvented
acertainnewand useful Im provement in Con-

“trollers, of which the following is a full, clear,

and exact deseription, reference being "had to
the accompanying drawings.

My invention relates to controllers prima-

rily adapted for railway-motors. One of 1t8
objects is to provide an arrangement where-
by the usual power-governing switeh may be
operated in 1ts usual pomtwns to govern a
brake applied by another devme,whel eby the
necessity of a special brake-governing switch
is obviated. In seeking to aecomplish this
result in the simplest manner possible I have
provided the reversing-lever with brake-ap-
plying positions and have so connected the
wovemmmeyhudel that when its operating-
leveris at the ¢“ off ” position the reversing-le-
ver may connect the electric brake and tum
the governing-cylinder to govern that brake.
Thls is the foun shown 1n the present appli-
cation. It has the advantages of being very
simple and cheap in construction and of tak-
ing up little space, but has the limitation
that the reversing-lever is only adapted to
apply the brake When the car is running for-
ward and not when it is running backward.
The invention consists, in part, in the com-

bination, with suitable power and brake cir-
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cuits, of a governing-switch.and a reversing-
switch, the former being organized to govern
a motor in the power-circuit and the latter to
reverse such motor and the two together to
control the motor in the brake-circult by re-
spectively governing and connecting it.

In the practical opezatlon of the eontmllel |

it has been found that in going from paral-
lel to series if a motor is shunted a serious
self-induction will result when the shunt is
opened.
Myinventionincludessuchanarrangement
of the contacts of the governing-switch that
in going from pamllel to series the circuit
sha,ll be opened for a sufficient time to pre-

“vent this strain of self-induction and also to

stop sparking of the brushes of the shunted
motor, but shall not be opened long enough
to mater ially affect the velocity of the motors.

4 4, and 5 5, respectively, of Fig. 1.

The in vention also includes a very efficient
arrangement of blow-out coils and shields to
pr event the harmful effect of sparking at the

controller, a simple and efficient interlocking
‘device to prevent the inopportune action of
‘either of the controller -levers, and simple

means for allowing the brake-current of the

| motors to build up rapldly when first applied.
‘All these points are hereinafter explained

and are definitely included in the clalms.

In the drawings, Figure 1 is a front eleva-
tion of the controller, the inclosing cover be-
ing removed. Fig. 2 isa plan; and Figs. 3, 4,

and 5 are homzonta,l sections on the hnes 3 3
Fig. 6 1
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a horizontal section, on an enlarwed seale on .

the line 6 G of KFig. 1 Fig. 7 1saveltleal SeC-
tion on the line 7 ’7 of Fig. 5 Kig. 8 is a dia-
oram illustrating the eonuectmn and opera-

'th[l of the controllel

Referring to the parts by letters, B repre-
sents the frame of the controller. Webs b,
b*,and b3 extending integrally from the f1ame,
fmm with their cap- plates the bearings for
the dlfferent shafts of the controller. 'The
shaft of the main or governing switch is desig-
nated C and 18 Journaled in the bealmﬂ‘s b2,
This shaft carries the segments ¢’ to ¢, “which
have hubs surrounding the shatt and are sepa-

rated into groups by insulating-washers, the

segments ¢’ to ¢'® being all electrleally con-
nected together, asare the segments ¢ to ¢'°,
the seﬂment cl? bemn‘ insulated from the rest
and eonnected with the eground. The dispo-

‘sition of the Seﬂ*ments and their connection

will be under‘stood from the diagram Flg. S

~and will not be further elabordted herein.

At the upper end of the shaft Cis a gearc,
which is adapted to mesh with a gear e on the
shaft E, to the upper end of Whl@h 18 secur ed
and pr eferably locked by the thumb-screw €',
the operating-lever ¢®. The gear ¢ may like-
wise mesh with a gear ) on the shaft J of the
reversing-switch. The upper end of thls shaft
is enﬂ*aﬂ*ed by the reversing-lever j°, while
below the gear are the contact-segments, dis-
posed and eonnected as illustrated in the dia-
gram.

As Wlll be seen from Fig. 3, the teeth on the

oear e are stripped at the pomt which is op-
pos1te the gear ¢ when the governing-handle
* position, and th.e teeth on the

1t at the of
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gear 7 are stripped for such portion of the cir-

cumference as is opposite the gear ¢ when the !

reversing-lever is at the ‘‘reverse,” the *“ off,”
or the ‘“‘ahead” positions. Thus it follows
that if the reversing-lever 1s at the ahead
or the reverse position the gear ¢ may be ro-
tated by the rotation of the shaft K, and thus
the turning of the governing-handle turns the
governing-cylinder to govern the motors.

The diagram shows in the left-hand half the
“OVGIHII]G‘-SWitch, the contact-fingers which
engage with it, the blow-out coil PP, and the
lines to the various parts of the resistance R’
to R®. The lines from the governing-switch to
the reversing-switch for the first and second
motors are designated M and M?, respectively,
and at the right hand 1s indicated the revers-
ing-switch and the two motors the armatures
and fields of which are designated A" A* F' F~.
The contact-segments of the reversing-switch
are placed in three vertical rows, one of which
18 for the reverse position, one for the ahead,
and one for the electric-brake position, the
connection by this switeh for each of the
electric-brake positions being just the same.
With the exception of the contact-segments 7’
to 2%, which engage with the upper three con-
tact-fingers, the remaining segments for the
ahead and reverse positions are connected as
usual in a reversing-switch and the segments
for the brake positions are connected in the
same manner as those for the reverse posi-
tion.

As will be seen by the diagram, when the
reversing-switch is in its ahead or its reverse
position the current coming in from the trol-
ley T passes by reason of the segments 23 or
1* and the line R’ to the governing-switch,
(and through such resistance as it cut 113)
through the motors, and finally to the ground,
while if the reversing-switch is in any of its
brake positions (numbered 1 to 6) the con-
nections with the field and armatures of the
motors are the same as with the reverse po-
sition; but thetrolley is disconnected and the
line R°from the controller is grounded by the
segment 7°. The motors are thus short-ecir-
cuited through whatever resistance the gov-
elnmn*-smteh has in, and they thus act as a
brake.

When the reversing-lever is being tumed
from the ‘“ahead” to the first ““brake” posi-
tion, the teeth on the gear 7 mesh with the
gear ¢ and turn the governing-cylinder to
complete the connection through the resist-
ance, and the continued forward movement
of the reversing-lever simply rotates the gov-
erning- cyhnder to cut out resistance.

In the present form there are six brake
positions with varying resistance, and hence
are six series positions of the govern-
ing-switch, the motors being coupled in series
when used as a brake. The brake, however,

requires more resistance than is desirable to
have in the circuit when the trolley-current
is on, and hence the first two positions of
the ﬂ‘overnmw switch have no correspond- |

R

ing notches in the indicator-wheel, and the
irst stop made when the governing-switch is
turned on by the wovemmw-lmndle is at the

position No. 3.
The indicator-wheels on the shafts E and J

are designated ¢ 7°, respectively. They are
each engaged by one of the rollers [ ', carried
by a pair of arms L L', which are journaled

| 011 the same pivot-pin L2 which has 1ts bear-

os in the web 0’ of the frame and a web b,
p1 OJeetmg forward below the web ', the bwWo
webs being joined by the integral vertical
plate b°. The rollers [ [' are drawn toward
their indicator-wheels by the springs &, which
take around the rods I, which at one end
have T-heads taking behind the arms L L/
and at the other end nuts &', by which the
springs are adjusted.

Behind the pivot 1° the arms L I extend
in the form of a pair of opposite toes [>. These
toes are far enough apart when the indica-

tor-plate e°® is at the off position and the re-

versing-switch at either the ahead or the re-
‘verse position, so that either indicator-plate,

“When either switch is moved,

may be moved.
however, the
corresponding roller is moved rearward and
the corresponding toe /7 is moved up against

and hence either switch,

‘the othertoeand prevents themovement of the

der.

other lever, and hence locks the other eylin-
This formsa very simple and efficient in-
terlock, preventing the operation of the gov-
erning-lever when the reversing-switch is at
the off position orat an electric-brake position
and preventing the operation of the revers-
ing-lever whenever the governing-lever is at
an on position. The governing-cylinder be-
ing released entirely by the governing and
reversing levers when the former is at the off

position and the latter is not at an electric-

‘brake position, I provide another indicator-

wheel or detent-plate to prevent the acciden-
tal displacement of this c¢ylinder. This in-

‘dicator-plate (designated ¢*') is locked at the

‘the confroller-frame.

lower end of the shaft C and has on its rear
side a notch into which takes a roller /i, car-
ried by the pivoted arm I, which is forced
toward the shaft C by the spring /i between
the arm and the back of the frame.

The contact-fingers which engage with the
governing-cylinder are designated . 'They
are carried by a strip of wood N, secured to
Boxes p, containing
solenoids P, are placed between the contact-
fingers to blow out the spark when the con-
tact is broken. In orderthat this spark may
neither pass 0 the controller-casing in front
of the contact-finger nor to the s’upport for the
contact-finger or its adjusting-serew, I pro-
vide suitable shields between the boxes .
Theseshieldsareindicated by p and are made
by extending beyond the upper and lower
surfaces of the boxes the front and side walls
thereof,asshowninthe drawings. Theshields
which extend rearward on the outer side of
the contact-fingers furnish means for secur-

ing the boxes in place, serew-bolts ) clamp-
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ing this portion of the shields to the wooden
bar O. A lug p!is formed on this shield in

front of the adjusting-screw of the contact-
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finger to protect that screw from sparks. The
boxes p are all united by pins p° which con-
nect the upper and lower halves of each box,

and by pins p3,which connect proximate boxes

together throngh their contacting shields.
The wooden bar O is supported on vertical
pivots at its upper and lower ends, and thus
the bar and all the boxes as a whole may be
swung away from the contact-fingers to ad-
just or clean them. The pivoting of this
wooden bar is caused by studs s, which pro-
ject integrally from plates s’ at each end of
the bar and take into plates s° which are se-
cured to the upper and lower ends of the
wooden strip N. On the upper and lower
sides of the top and bottom shields are the
fiber plates or arms p°. These arms furnish

convenient means forlocking the whole blow--

out device in place, the means shown being
the thumb-nut 12, which screws onto a bolt v/,
projecting loosely throngh the arm 2° from a
lug w, carried on the strip U, which stands be-
tween the governing and reversing switches.

In series-parallel controllers if there 1s a
large enough gap between the last series po-
sition and the first parallel position to pre-
vent the arcing over of the current with which
they are adapted to operate—five hundred
volts, for example—the velocity of the motors
will diminish while the controller is moving
from this distance to a great enough extent

to give a serious jerk when the econnection is

made. On the other hand, if one motor is
shunted and in going from parallel to series
this shunt is suddenly broken a serious in-
duction ¢ kick” will exist, which is liable to
injure the motors and also causes a spark at
the brushes of this shunted motor. 1 have
discovered that T can overcome each of these
disadvantages by opening the circuit for a

short distance between the last seriesand the

first parallel positions, the distance not being
areat enough to allow the velocity of the mo-
tors to materially decrease. 'This 18 shown
in the diagram by the close approach of the
parallel segments ¢, ¢? and ¢!* to the series
segments ¢?, c¢il, ¢!, and c'S.

In order to allow the motor to build up rap-
idly when itisused asabrake, I provide an au-
tomaticswitchbetweenthereversingorbrake-
applying switeh and the resistance, which
short-circuits that resistance as soon as the
brakeis applied, but opens such short cireuit
as soon as thecurrentbuilds up tothedesired
amount. Thisisillustrated in Fig. S,wherein

7 represents an electromagnet placed in the

60

line RY, leading from the reversing-switch to
theresistance. Thiselectromagnet when en-
ergized operates to draw toward it the arma-
ture ', which thus opens the line Z, leading
from the reversing-switeh to the other end of
the resistance. This latter line is out of en-
cagement altogether, except when the revers-
ing-switch is at one of its electrie-brake po-

| sitions, and at these positions is thrown out

as soon as the brake-current has risen suffi-
ciently to energize the magnet with the de-
sired force. Thus no delay is experienced
in the application of the brake and at the
same time the current generated is perfectly
covernable, as the governing resistance 1is
brought back into the circuit as soon as the
current of the motor builds up.

Having described my invention, 1 claim—

1. The combination, with suitable power

and brake circuits, of a governing-switch and-

a reversing-switeh, the former being adapted
to govern a motor in the power-circuit and
the latter to reverse such motor and tochange
the connections thereof from the power to the
brake circuit, said reversing - switch having
a plurality of positions where these changed
conditions are maintained, and means where-

by the movement of the reversing-switch in

these positions governs the motor in the
brake-circuit, substantially as described.

2. The combination of a governing-switeh
and two independent handles, either adapted

¢y
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to operate said switch, one to govern motors

in running and the other to apply an electric

brake, substantially as described.

3. In a controller, the combination of a
ooverning-cylinder, two shafts independent
of the cylinder, a pair of independent han-
dles for operating said shafts,and a suitable
connection between each of said shafts and
the governing-eylinder whereby either han-
dle may operate the governing-cylinder with-

i out displacing the other handle, substantially

as described. |

4. In a controller, the combination of a
coverning - eylinder, a gear- wheel secured
thereto, a governing-handle and a brake-ap-
plying handle, each on shafts independent ot
each other and independent of the governing-
cylinder, each of said shafts having a gear
adapted to mesh with the gear on the shaft
of the governing-cylinder whereby either han-
dle may turn the cylinder, substantially as
described. | -

5. Ina controller, the combination of a gov-
erning-switeh, two handles for operating the
same, each independent of the other, one of
said handles adapted to operate the switch
for the usual governing of motors and the
other handle so connected that its operatfion
may reverse the motors, disconnect the source
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of power from them and put the motors in

such eircuit that movement of the governing-
switeh governs them as an electric brake, sub-
stantially as described. |

6. The herein-described controller for gov-

erning reversing and braking electric motors,

which consists of a governing-c¢ylinder, a re-

versing-cylinder, two independent handles,

that is, a governing-handle, for operating the
ooverning-eylinder, and a reversing and brak-
ing handle for operating the reversing-cylin-
der and also for operating both of said cylin-
ders, and suitable means operated by the re-

versing-handle for disconnecting the motors
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from the source of power and short-cireuiting
them, substantially as described.

7. The combination of a governing-switeh,
a reversing-switch having a position for re-
versing a motor and a plurality of positions
in which it is adapted to apply an electric
brake, the electrical connections made by the

reversing-switch being the same at each of

these electrie-brake positions, combined with
agoverning-switch, and a connection between
it and thereversing-switch whereby the move-
ment of the reversing-switeh from one brake
position to another moves the governing-
switeh to govern such brake, substantially as
described.

8. The combination of a governing-cylin-
der, a reversing-cylinder having a position
for reversing a motor and positions in which
1t is adapted toc apply an electrie brake, a con-
nection between the reversing-cylinder and
the governing-cylinder whereby the rotation

- of the former applies a brake and rotates the
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latter to govern
desembed

9. The commbination of agoverning-cylinder
and gear-wheel carried thereby, a reversing-
cylinder and gear-wheel secured to it, said
latter gear-wheel being out of mesh with the
oear-wheel on the governing-cylinder when
the reversing-cylinder is at the ahead or re-
verse position, means for bringing said gear-

such brake, Substantlally as

-wheel into mesh when the reversing-lever is

drawn beyond the ahead position, the seg-

ments of the reversing-cylinder beingadapted

toconnectinan electric brake when said gear-
wheels are in mesh, and the governing-cylin-
der being adapted to govern such brake at
such time, substantially as described.

10. Thecombination with a switch, a series
of contact-fingers, a hinged bar, a series of
boxes carried thereby and adapted to stand
between the contact-fingers, and means car-
ried within said boxes for blowmﬂ* out sparks
at the fingers, substantially as deserlbed

11. A contact- finger D, a pair of boxes p,
one above and one*below the finger, means
contained within said boxes for blowing out
sparks, the front and outer walls of said boxes
being extended integrally toward each other
in the form of a flange p’, said flanges lying
along the front and outer side of the contact-
finger and contacting with each other, where-

by the finger lies within the space bounded
above and below by the two boxes and at its
front and outer sides by said flanges, In com-

- said segments being so placed that

gized opens smd Q,hunt substantially as

bination with a supporting-bar, to which said
flanges are secured.

12. The combination of a series of eont&ct—
fingers, a series of boxes containing blowing-
out means and placed between the ﬁngers, a
series of shieldsconnecting the boxes,a hinged
bar to which sald boxes and shields are se-
cured, and means for holding the same in
closed position, with the boxes between the
fingers and the shields on the front and the
sides thereof, substantially as described.

13. In a series-parallel controller, in com-
bination, contact- fingers, contact-segments

adapted to connect motors in series and other

segments adapted to connect them in parallel,
in going
from series to parallel the circuit 1s opened,
said open portion being materially less than
the distance from the last series to the first
parallel position, substantially as described.

14. The combination of & motor, a govern-
ing resistance, a governing-switch adapted to
control such motor by varying the resistance
in cireuit, means for closing the motor-circuit
on itself through the resistance, a magnet in
such closed circuit, a normally open shunt
around the resistance, means for closing said
shunt when the brake is applied, and means

whereby said magnet when sufficiently ener-
de-

serlbed
15. The combination of EL ooverning-con-

troller adapted tocutountr e_swtanee, a b1 ake-
applying switch adapted to connect the line

RS from the last resistance to the ground in-

stead of to the source of power, a second line
Z leading from the brake-applying switch to
the resistance, and adapted when the brake
is applied to short-cirenit resistance, a mag-
net in the line R’ adapted when sufficiently
energized to open the line Z, substantialiy as
described.

16. A series-parallel controller adapted by
a movement in one direction to perform the
following sequence of operations, first con-
necting the motors in series, second opening
this series connection, third grounding the
motor next to the trolley, and fourth connect-
ing the two motors in parallel.

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

THORSTEN YON ZWEIGBERGK.

Witnesses:
ALBERT H. BATES,
PHILIP E. KNOWLTON.
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