COMNTFIOLL B3,
LAbpiilichicip Wide 1Eb') 225,01 3995), |
| 1:1¢ Bheeds—Lhbet! |. - | (Al M4 ddel

: —
L LTy ——

R i

P ermni
(L

1 EIIII:i
- LS L I
|

OIS (O KT

o
r

t_ )
BB
~
= i
4

gj
Mt
=
"
r e |
'y

o -I

| e

s !
T

'

L - - | 2
e g e aat- M, 1 ka1
ot Ll ot uymlf’fﬂc’i‘;iil}’i‘,i T

J’lﬂ. ,,Jr-*?f", n TN S VL, G LT
¢ /ﬂlﬂﬁ‘f’m 1O “'-"'a”f ?ﬁf’ﬁﬁ?‘: 5 ’/z'é ';M :JVJMW"-‘_-H

, . ‘! ‘.ﬂ. P4« ,‘)w ﬂ\ b L’ -

T VD 3~ R SEPs >N HDYS ST PN 4%

[ ety i iy
/ Sy ey —_— 7, ’yo—- Y /) .

- 'A"‘_J'g;“ﬂ lf{ﬂ%,{!f"yﬂ{l;mz _ | / N

T ATk ECMIAFSI®. TETS 100,071 IOTOTLRTAICH, IV WSAITHON G NG, 6. 3,




No. 627.376.

{No Model.)

T. VON ZWEIGBERGK.
CONTROLLER.

(Application filed Feb. 27, 1899.)

Patented lune 20, 1899.

3 Sheets—Sheet 2.

Govep ING.
1 @
v

ﬁ?ﬁfﬂfﬂﬁ.

Fsé’_ N\

"" J!If

’ L '
f' Illl

v ..., '

. --f, mm.m"

o
o
.‘f
T T T T T e .

"‘““““‘.\‘

(% f:zesses

Mfwwf 7 <

Al & Fegurlly

— 13
: - z %ﬁﬁtventmh
/6 T It
| /e
75 77 ,0,,@»

57@




No. 627.376. o . |
T. VON ZWEIGBERGK. Patgnted June 20, 1899.

CONTROLLER.
(No Model.) | (Application filed Feb. 27, 1899.)
3 Sheets—Shest 3.

?E'Ekﬁﬁsrﬂﬁ CYLINDER,

IE-_ 8’ ME H.; %
- GOoVERNING CYLINDER. %;% g gﬁ 3'
123456 789 |3 $if -
| o ' T
I Nt /3
R6 J 1_:/ i l 7. Iy |
- ) . I —R*
l - , 1 A ir—l B
-~ e ' e | o AAL
. R2 K | | ¢ ¢ = Hfi:? 2
— 1 | =
, . | A .- — » F2
B’ B 17 7 | .- I
D o i 1| m—AAZ
_E. (/ja | -I ~ ". C
—N | ; % g/ Bjﬁ? B
. T B Er ' i
| E: = gd (ESZ I
.- "Rl
l
R* -
nl RS
R4
|__R°
| Lt

&

: IS PETERS €O, PHOTO.LITHO., WASHINGTON, D. C.




10

20

UNITED STATES

THORSTEN VON ZWEIGBERGK,

‘PaTENT OFFICE.

OF CLEVELAND, OHIO.

~ 'CONTROLLER.

SPECIFICi&TiON forming part ¢f Letters Patent No. 627,376, dated June 20, 1899,
_‘Application filed February 27,1899, Serial No. 706,962, (Mo model)

To all whom it 1LY COTLCOTTL!
Be 1t known that I, T'THORSTEN VON / WEIG-

Norway, residing at Cleveland in the county
of Cuyahoga and State of Ohio, have invented
a certain new and useful Improvement in Con-
trollers, of which the following is a full, clear,

and exact description, reference bemn' had to,

the accompanying drawings.

My invention relates to eo_ntrol_lel‘s prima-
rily adapted for railway-motors.
objects is to provide an arrangement whereby

the usual governing-switeh may be operated

by a separate brake-applying handle for con-

trolling a brake whether the car is going for-

ward or backward, thus obviating the neces-

-sity of a separate brake-governing cylinder
or special brake positions of the governing-

switch or its handle.
Another object is to pIOVIdB a controller
adapted togovern and reverse motors and es-

- tablish an electric brake, which shall have a

30

35

40

separate handle to be operated for each of
these three results, but in which only two con-

trolling-cylinders are employed, thus reduc-

ing the size and cost of the controller without

altermfr its melhod of opel El,tl()l] by the mo-

torman

Another object is to so connect the parts

of the controllerand toinsertcut-out switches
at such points thatif either motor burns out
it may be convenlently cut out and the con-
troller used on the other motor.

The invention may be best sum marized as
consisting in the combination of means here-
inafter deqellbed, and -definitely set out in
the claims.

In the drawings, which clearly disclose my
invention, Figure 1 is a front elevation of the
controller, with the usual cover removed.
Fig. 2 is a plan of the same. FIig. 3 1sa plan
with the top cover removed. Ifigs. 4 and 5
are horizontal sections on the lines 4 4 and
5 5, respectively, of Fig. 1. All the figures
above mentioned show the governing and

braking parts of the controller at the *‘off” |

p051t10n and the reversing parts at the
‘“ahead” position, Fig. 61s a detached view
of the yoke for interlocking the operating-
handies, as hereinafter described. Fig. 7 is

a diagrammatic plan of the gears operating

BERGK, a subject of the King of Sweden and

One of 1its

g%, in which takes a

the main controller-cylinder, and Fig. §1s a
diagram of the controller aud 1ts. cmmectmns
with the motors and resistance. -

The controller shown includes three oper-
ating-handles connected, as hereinafter ex-
plained, with a governing and reversing

switch, each conswtmﬂ* of a row of eontaet-_
_ﬁnﬂ'ers and a GOOpelatIDU" contact-cylinder,
the term “cyhnder
‘nary acceptation in the controller art and
meaning a shaft and various contact-seg-
‘ments cmrled thereby through the interven-

being used in its ordi-

tion of suitable insulation.. |

H 1epresen’rs a suitable frame Whlch sup-
ports the various parts of the controller.
shaft of the main or governing cylinder J is
journaled in suitable bearings carried by the
frame, and may be rotated therein. . On this

shaft are the contact-segments 2’ to 2'°, which

are separated from the shaft by the insulated

The
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sleeve 7 and d1V1ded into groups by the insu-

lating-collars 7°. The plates ¢' to 7° are all

electl ically connected together and likewise

the plates 7'° to 7 and the plates ¥ to 4'%, and
each of these three groups are insulated from
each other and from the shaft. These plates
engage with contact-fin gers which are shown
in the drawings at IX. They are connected
with dlﬁelent portions of the resistance R
and with the IGVGISII’)O‘-S\‘HtLh as shown in
the diagram Tig. 8. |
The couh ollel is of the series- pm allel type,

and its electrical operation will be readily un-
derstood from the diagram Fig. 8, wherein T

represents the line from the trolley; G, the

line to the ground; R’ to R® the lines to and
from the 1e913tauce AT AA'F FF and A?

AA? F? F[? represent the lines to and from -

the ar mature and field of the first and second

“motor, respectively, and B, B/, C, D,and E rep-

1esent lines connecting the frovem1n0'-sw1tch

‘with the reversing- swm,h thIOH oh mtel posed

cut-out switches to be helemaftel deseribed.
On the upper end of the main controller-
eylinder is a detent-wheel 73, having a notch

this construction nm'mally holding the cylin-
der in place. Below the detent-wheel is a

gear j°, which is adapted to mesh with a gear
7 on the shaft P, to

the upper end of Whmh_
is secured a handle n, Whlch is the operatmﬂ'—
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handle for governing the motors.

of the main eylinder.

B o - 627,376

dle p’ is turned, the gear at the lower end of
the shaft is turned, and this turns the gear 7°,

thus rotating the main controller-cylinder.

A detent-wheel % on a shaft Pand a spring-
pressed rollerp’,engaging therewith,olds the
shaft until proper fmce is applied e move if.

‘The reversing-cylinder isshown at the right
It is built up of a shaft
Q,around whichisplaced an insulating- sleeve
q, around which sleeve are placed hubs q’,
separated from each other by the insulated
collar ¢ and carrying the contact-segments.
The arrangement and connection of the seg-

mentson this cvlinderaresuch that theswiteh

may connecteither contignous contact-fingers
together or alternate fingers. T'his may be
easily understood from I‘w S, wherelin the
double horizontal lines q Ieplesent the arms
projecting from a hub ¢' and supporting the
plates and electrically connecting them to-
gether,and the single horizontal lines ¢° repre-
sent elect1 1cal eonnectwns between the single
segmentson eitherside of the double segments
without touching the latter, the double seg-
mentsbeing each supported from one hub and
e:{tendingover,butnot_touching,the'ne:ith.ub.

Thelines g° representelectrical connections
between alternate segments, as shown.

The turning of the reversing - switch 1s
caused by the tur ning of the notched head ¢°,
attached to the shaft Q. A usunally-notched
detent-wheel ¢” on the shaft Q and engaged
by the spring-pressed roller ¢° holds the wheel
in the nusual desired position, but allows 1t to
be moved therefrom by a pull of the proper
amount. The head ¢* is turned by the en-

cgagement with one of its notches ¢” ¢! by one

of the rollers {' [*, carried on the under side
of the plclteZ whwh is secured to the shaft
L, journaled in bearings carried by the frame
and having at its upper end the reversing-le-
ver I3, This lever when operated pﬂwtl&lly
rotates the shaft L and turns the plate [, and
its rollers engage with the notches of the head
¢% turning thereversing-cylinder. The plate
{ and lever {3 are normally held in place by
the roller [°, spring-pressed into one of the

notches in the plate (.
50 -

‘The braking in the controller shown is ac-
complished by opening the connection from

the trolley and reversing the motors and clos-

ing theircircuit upon themselves through the
resistance, thus causing them to generate cur-

rent which retards them and the carriage.

As the electromotive force dies down from
the decreasing armature speed the resistance
is successively cut out. 'T'he car 1s thus
brought to a stop by the current which its
motors generate. The establishment of the

‘brake connections 1s provided for by such

connection between the brake-handle and the
governing-cylinder and reversing-cylinder

that when the brake-handle is turned the re-
versing-cylinder will be turned to open the

connection to the trolley and connect the re-
versing-cylinder with the ground, (with which

I1f this han- |

7.

motors are simply short-circuited.

the last motor is also connected,) and the fur-

ther movement of the brake-handle will move

the governing-cylinder to ¢ut out resistance.
As will be seen from the drawings, the teeth

on the gear-wheel p are stripped at the point

which comes opposite the gear-wheel y° when

the governing-handle is at the off position,
and thus the governing-cylinder is rendered

independent of that handleand may be turned

without disturbing it. ILikewise when the
reversing- lever is elthel at the ahead or re-

verse posﬂ}lons the rollers carried by its plate

[ are disengaged from the head ¢°, and the
reversing- c;hndet may be turned independ-
ently of the reversing-lever.
lever, which is deswnated 1, is secured at the
top of a short shafb U, Jourlmled in smtable
bearings and carrying a detent-wheel //, with
which a usualspring-pressed roller u?eng fmes
holdingitin different posﬂmns,ehcept& oainst
a 1*easonab]v-hea,vy pull. This shaft U car-
ries a gear u°, which may engage with the gear
The teeth on the gear v’ are also %t1*1pped
opposite the gear s’ (Wheu the gearw?®is in the
off position,) so that it nor mally does not in-
terfere with the operation of that gear j° or.the
main cylinder.

Carried on the under side of the detent-
wheel ©' is a roller w®, which isadapted to en-
gage with one of the notches g q** of the head
q°, but is normally free therefrom. Thus
when the brake-lever is at its o

dependent of and do not interfere with the
governing or reversing parts. When, how-
ever, 1t 13 deswed to app]v the electric bla,ke

the ]ever is drawn toward the operator into

the p051t10n marked 1 in Fig. 2. This causes

‘the roller 2° tO engage with one of the notches

in the head ¢® and shifts the reversing-switceh,
so as to open the line to the trolley and sab-
stitute a line to the ground therefor and re-
verses the motors, a,nd after this is done the
teeth of the gear u® engage with the gear j°
and rotate the malin ¢y lmdel 30 as to estab-
lish the connection through the resistance,
and a continted rotation of the handle u cuts
out resistance until the position 6 is reached,
when the whole resistance is cut out and the

position the handle must 5t0p,a,s the last notch
on the detent-wheel %' is reached, and, as
shown, it is of such construction that the de-
tent-wheel cannot be revolved beyond it, the
roller %® preventing. In the construction

shown the detent-wheel j° is cut away at ° to -

allow room for the rolier U in this Sl‘(th Po-
sition.

The opening of the trolley-line and the con-
nection of the conductor it usually connects
with with the ground, is established by the
upper portion of the reversing-switeh., As

will be seen by the diagram Fig. S, in either
the ahead or the reverse positions the plate
g or the plate ¢ connects the line from the

trolley (designated T) with the line R°to the
main ey linder, while in either of the electrie-

-

Now the brake-

pOSlthIl 1t
‘and its immediately-connected parts are in-
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roller «° engaging with the notch
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‘brake positions the line from the trolley is

open and the plates g™ or ¢ connect the line
R®with the ground G. With the exception of
changing the line R® from the trolley to the
ground the connections forthe ahead position

- of the reversing-switch and for the ‘‘electrie-

brake reverse” are the same, and likewise
those for ‘‘electric-brake ahead” and ‘‘re-
verse.”

It will be seen that if the rev ersing-switich
has been turned to the reverse position by
the movement of the reversing-lever it will
be moved to a different position by the brake-
lever 2 than if the reversing-lever were at
the ahead position. This is caused by the
q** of the
head ¢"instead of with the noteh ¢''. Thus
1f the reversing-lever moves the reversing-
switech to the ahead position it leaves it

in a position to be engaged by the roller 7 !

and moved by it to the electrie-brake-ahead
position, which, as shown by the diagram, is
between the ahead and reverse positions,
whereas 1f the reversing-lever has left the
switch in the reverse position the same move-
ment of electric-brake handle moves it to the
electric-brake-reverse position, which is still
farther to the left.

In order that neither the electric-brake
handle nor the reversing-handle may be op-
erated when the governing-handle has the
current on and in order that, likewise, the
governing-handle and the reversing-handle
may not be operated when the brake is ap-
plied and that neither the governing-handle
nor the brake-handle may be operated when
the reversing-lever is at the off position,

(thus allowing the simple removal of the
handle [ at the o

- position to lock the whole
machine,) the following system of interlock-
ing members is pr'omded On the shafts I,

U, “and L are collars 24wt and 4 respec- |

twely, and a yoke V, formed a3 shown in
Fig.
takes around each of said shafts and has on
it rollers ' v* 9%, which are adapted to en-

gage, respectively, with the notches in thecol-.

lars p*, w*, and [*.. As shown, the notches to
be engaged by the rollers are on theleft-hand

s1de of the shafts U and L and on the right-
hand side of the shaft P.
roller ' 1s in engagement with the notch of

T'hus when the

the collar p* (which it is only when the gov-

erning-handle is at the off position) the roll-

ers v° v® are out of the notches of the other
two collars. YWhen, however, the governing-
lever is turned to any operative position, the
collar p*, acting on the roller v', forces the
whole yoke to the left and the rollers 22, 13
take into the notches in the other two collars,
the notch 1n the collar u* being such that
it holds the braking-lever at the off posi-
tion, and there bemcr two notches in the col-
lar Z‘1 one for the ahead position of the re-
versing-lever and one for the reverse posi-
tion. Thus when the governing-handle 1s

at an operative position neither the brak- |

6, rides above the gears and loosely,

switch, passes through the switch .

o
Yy

| ing-handle nor the reversing-handle can be

moved |
If the brake- 16V61 be turned to a brake PO-

sition, a portion of the collar u! where there
is no notch bears against the roller 2? and

prevents the shift,ino‘ of the yoke and locks

the governing - handle against movement,
while a portlon of the head g%, which the roll-
ers on the plate [are not adapted to take into,
comes into the path of those rollers and p're-
vents movement of that plate, and thereby
locks the reversing-lever,
braking-lever has started it alone can move.
When the reversing - switeh 1s at the ahead
position, the pcntmn of the head ¢°® which
comes into the path of the roller /' by the
turning of the brake-lever 1s that where the
notch gg islocated, and.in order that the roller

!’ may not take into this notch the notch is

is only made of half-depth and the roller [?is
made short enough to go into it, while the
roller I’ cannot. When the reversing -lever
is at the reverse position, the roller ?is in the
position in front of the notch ¢, and the move-

70

75

so that after the .

80

Jle

ment of the brake-lever brings a concentric

portion of the head ¢°® beyond the noteh in
.front of the roller, and thus locks the parts.

When the governing-handle is at the off po-
sition, if the reversing-lever is moved to its
off p031t1011 a part of the collar I* which has
no notch comes opposite the roller v? and
prevents the shifting of the yoke, and this
locks the D'overnmﬂ'-handleaframst movement
at the same time the head g°on the reversing-
switeh is turned just enough to bring the pro-

jecting portion between the notches g and

g into the path of the roller «°, so that the
bzakmcr lever cannot be tumed Thus the
of pomtlon of the reversing-lever locks the
whole machine.

In order to provide simple and efficient
means for cutting out either motor when it

burns out, switches are connected with the-

lines from the main controller to the revers-

95

I0CQ

105

I1IO

ing-switeh and from the field of the first mo-

tor as follows: The line B', which conveys the

current from the plate ¢ to the reversing-
- The

line leading back from the field of the first

115

motor to the controller has connected toitthe

switch S84, which may connect it to the ground
G. Thelineleading from the controllerback
to the second motor passes through the switeh
S?, and the lineleading from the-line B back
to the controller (for use when the motors are
to be in parallel) passes through the switch
S3. The switches S’ 8% are connected by a
cross-bar to operate in unison, and likewise
the switches S3 S, When the switches S S?
open the lines from B'to B and from E to C,
it connects together (by the conductor s) the

line B’ and (J-—--that is, the line which nor-

mally goes to the first motor is connected to
oo directly to the second motor. If both the

switches are closed, which is the position
showninthe drawings, the current after pass-
ing through such portion of the resistance as

120
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the position of the main controller causes goes

2 via the line E, through the switch S* to

the line C, and around the armature and field :
of the second motor to the ground. If now
the motor No. 1 burns out, the switches 8' 8%
are simply thrown over to the left and are | switches whereby the movement of said mem-
connected by the line s, and thus the line B"
is connected directly with the line C, and the
current passes from the controller through
the second motor to the ground, leaving the :
| a reversing-switch, and a separate brake-ap-
out, the switches 8* S*are opened. Thiscon- | plying handle normally independent of the
nects the line I/, returning from the first mo- |
| but adapted to move both of said switches,

first rhotor out. If the second motor burns

tor, directly with the ground, and thus the

first motor is in and thesecond motor 1s 1dle. :

When the controller is in parailel position,
the current passes from it via the line B’ to:
the line B and through the first motor to line .
T, to plates i4.and ¢ and the ground, and | whereby the movement of said handle to the
also from the line B beyond the switch S’ back
through the switeh S°to the line D, to the
plates 70 41, to the line E, and back through.
the switech S? to the line C and through the:
second motor to the ground. Thus the mo- |
If the first:
motor burans out, the first switch is opened
and the current passes directly from DB’ via
switeh ', connection s, and switch S to the-
line C and through the second motor to the-
oground, while the line D back to the con-
troller for the second motor is of no avail,
since the switech S’ is opened. Thus when

tors are connected in parallel.

the first motor is out the parallel positions
operate the second motor the same as the cor-
responding series positions.

the ground and the line to the second motor

is -opened by the switch S° and thus when
this motor is cut -out the connection through:
the other motor is the same for the parallel |
positions of ‘the .controller as tor the corre-
- sponding -series positions. |
that when either motoris cutout the remain-
ing motor-may be operated by the controller
the same on the parallel positions as on the
corresponding series positions.
portant, for although there is no necessity
for turning the controller to the parallei -po-.
gitions no harm now results if it -is done, and

This 1g im-

thus locks preventing it so turning are ren-
dered unnecessary by this invention.

Having deseribed my invention, I claim—

1. The combination,with a controller-frame,
of two independent rotatable controller-cyl-
inders journaled therein side by side with
their axes parallel butnotin alinement, three

independént operating-shafts journaled side
by side and parallel with each other but not

in alinement, and sunitable gear connections

between the operating-shafts and the cylin- |

Likewise 1f the
second motor burns out switches S° 5* are
opened and the line from the controller passes
directly to-the first motor and through it to.
| handle adapted to operate both of said cylin-

It thus results

627,376

| ders whereby one shaft may operate one cyl-
from the contact-plate 4°, via the line B, | inder, another shaft the other eylinder and
through the switeh 8', around the armatuare
and field of the first motor, and back via the :
line F' to the plate ¢*3, (if the main controller
is in series position,) from there to the plate

he third shaft the two cylinders, substan-
tially as described. o '
9. The combination with a motor, of a

switch adapted to govern it, a switch adapt-

ed to reverse it, means for applying each of
said switches separately, an independent le-
ver or brake applying member, and connect-
ing means between the same and said two

ber moves both of said switches to connect
or govern the motor as an electric brake, sub-
stantially as described. | |

8. The combination of a governing-switch,

governing -switeh and the reversing-switch

substantially as deseribed. |
4. The combination of a governing-switch,

a reversing-switeh, a brake-applying handle

adapted to move both switches and means

same brake position moves the reversing-
switech to different positions aceording to
whether it was at the ahead or the reverse

position, substantially as described.
5. The combination of a governing-switch
and reversing-switch, three operating-han-

dles all independent of said switches, one of
said handles adapted to operate the govern-
ing-switeh, one the reversing-switch, and the
other the two switches and thus apply and
covern an eleetric brake, and means whereby
the reversing-switch is turned to a different
position by the brake-handle when the re-
versing-handle is at the ahead position than

| it is when the reversing-handle is at the re-
verse position, substantially as described.

6. The combination ¢f a governing-cylinder,
a reversing-cylinder, a pair of operating-han-
dles one for each cylinder, and a braking-

ders without disturbing their handles, sub-
stantially as described. -
7. Inacontroller,in.combination, a govern-

ing-cylinder, a reversing-cylinder, a govern-

ing-handle, a reversing-handle, each of said
handles being adapted to operate its respec-
tive.cylinder, a braking-handle, suitablecon-

| nection between the same and -thetwo cylin-
ders whereby the braking-handle is adapted

to turn the reversing-cylinder and the gov-
erning-cylinder to apply and govern an elec-
tric brake, and means for preventing such

operation when the governing-handleis at an

““on” position, substantially as describeel.
8. The combination.of a reversing-switch, a
plate rigid therewith, a reversing-handle, a

plateoperated thereby, said twoplateshaving

cobperative projections and recesses ‘whereby
they may engage, a brake-applying-handle, a

| third plate operated thereby and adapted to
engage the plate on the reversing-switch, the
position of such engagement.depending upon

the position in which the reversing-lever has
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left the reversing-switch, substantlally as de-

10

20

30 .

35

~seribed.

9. The combination of acontroller-frame, a
ooverning-cylinder and a reversing-cylinder
suitably journaled therein, three independ-
entshafts P, U and L journaled in said frame,
an independent operating-lever for each of
said shafts, suitable connections between the
shafts P and U and the governing-cylinder,
and between the shafts U and L and the re-
versing-eylinder, whereby the shaft P may
0pe1ate the D"ovelmnmeyhndet the shaft L
the reversing-cylinder, and the shaft U the

two cylinders, substantially as deseribed.

10. Inacontroller,the combinationof a gov-
erning-cylinder,
the ecylinder, one operated by a governing-

handle and the other by a braking-handle,and

a suitable connection between each of said
shafts and the governing-cylinder, wh,_ereby
either handle may operate that cylinder,

collar on each of said shafts having a notch

in it, snitable means, as rollers carried by a

yoke, adapted to entel either noteh but not
both at the same time, and the turning of
either collar operating to move

noteh of the other collar,
the shafts, substantially as described.

shafts journaled therein, an independent le-
ver for each of said shaits, said levers operat-

ing through said shafts to govern motors and

reverse them and apply an electric brake re-
spectively, each of said shafts having on it a
collar which has a notch with an 1110]1ned
wall, in combination with a rigid yoke carry-

- ing rollers adapted to engage with said three
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notches whereby the movement of any of said
shafts forces the roller which is in its notch
out of the same, thusobviating the necessity
of a spring to give the yoke a determinate
normal position out of engagement with any
particular collar, substantially as described.

12. The combination with a series-parallel
controller for governing a pair of motors, of a
cut-out switch for each motor and such con-

nections that when either motor is cut out by
its cut-out switch the remaining motor may:

be operated on the parallel positions of the
controller the same as on the corresponding
series positions, and thus locks preventing

the turning of the controller to the parallel |

two shafts independent of

said means
out of the noteh of that collar and into the
thus interlocking

11. A conftroller-frame, three independent

| positions When a motor is cut-out are rendered

unnecessary, substantially as described.
13. The combination, with a controller,

reversing-switch and a pair of motors, of the_

iine for the first motor from the controller to

ot

the reversing-switch, a line from the first mo-

tor back to the controller a line from the con-

troller to the reversing-switeh for the second
motor, a branch line from the line first men-
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tioned back to the controller and adapted to

be connected by it to the second motor-line

from the controller to place the motors in par--

allel, and switches in these lines which are

ada,pted to open the series lines to the first

and second motors and connect the line nor-
mally for the first motor with the second mo-
tor, thus cutting out the first motor, and are
also adapted to open the branch line men-
tioned and connect the line from the first mo-
tor back to the controller with the ground,

thus cutting out the second motor, substan--

tially as deserlbed
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14. The combination of a series-parallel

ooverning-controller,

to the reversing-switeh and passing through
a switch N, lmes leading from the reversing-

first motor back to the contr oller, a switeh S*
adapted to connect said line with 'the ground,
a line as E adapted tocarry the cur rent from
the governing-controller in series position

a reversing-switeh, a
| hne B’ leadmﬂ* from the governing- -controller

30

switeh to the first motor a line II" from the o

throu':rh switch S? to reversing-switch, lines

from the reversing-switch passing to Lhe sec-

ond motor, a lme from thé second motor to -

the gr ound a branch line connected with the
line B from switch S’ to the reversing-switeh
and passing through switch S° back to the

controller and adapted to be connected by it

when in parallel position with the line K,

and means for connecting together the hnes

B’ and E when the switches 'S are opened,
whereby the opening of said switches 8’ §°
cuts out the first motor and the opening of
the switches S8 St cuts out the second motor,
substantially as described. | -
In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

THORSTDN VON 7 WLIGBDRGK

S

YWitnesses:
- ALBERT H. BATES,
PHILIP E. KNOWLTON.
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