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To all whom it ma U CONCErty:

Be 1t known that I, THORSTE
BERGK, a subject of the King of Sweden and
Nor W&y, residing at Cleveland in the county
of Cuyahoga and dtate of Ohio, have invented
certain new and useful Impmvements In Re-
versing and Cutting-Out Switches:; and I do
her eby declare the followm otobea f ull, clear,
and exact description of the Invention, such as

will enable others skilled in the art to which

it appertains to make and use the same.

My invention relates to a switeh for revers-

ing one or more eleetric motors and for eut-
tmg out a motor when desired. It is espe-
cially adapted for use on street-railway cars
having a pair of mofors; and its object is to

| supply convenient means for directing at will |
the current through both motors in elthel di-

rection, whether the motors are connected in

series 01 parallel, and for cutting out either

motor and properly directing the current
through the remaining one.

The invention conmsts in the construction
and combination of parts hereinafter speci-
fied, and definitely pointed out in the claim.,

The drawings show my 111venmon in an im-
proved form.

Figure 1 is an clevation of the switeh with
the cover removed. I'ig. 2is a development
of the surface thereof, showmw diagrammat-
1cally the contact- ﬁnbels the nelds and. ar-
matures of a pair of motors, and the connect-
ing-circuits, Kig. sisatop view of the switch-
case, indicating the different positions of the

smtch Fig. ~:L 18 a vertical central section |

taken on the line 4 4 of T'ig. 3. Fig. 5 is a
horizontal section on the line 5 5 of Ifig. 1;
and Kig. 6 is a horizontal section on the line
6 6 of I‘lﬂ* 1, showing the detent mechanism
for retamnw the &,wweh in the desired posi-
filomn.

Similar letters of 1efelence designate simi-
lar parts in each figure.

Secured to an 1nsu]&t1nn‘-slee*ve B, thh
surrounds and is secured to aver tlcal %haft A,
are a series of metallic bands ' to ¢f mclu~
sive, separated from each other by 111%111at1nm-
flanges 0, these parts constituting an efficient

nmva,ble switch. Secured to these bands me

two series of segmental contact-plates m' to

mb and n' to 0?13, against which bear contact-
fingers, to which the 01rcu1t -wires are con-

3 . . r
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nected The purpose of the contact- pla,tes 1S
to connect together desired contact- fingers.
One of the eontaet fingers is shown at o in
Kig. 5, and the series are indicated by (' to
01'3 mcluswe in Figs.1and 2. The fingeris
composed of the eontact button ¢ and 163
spring-arm, sccured to an insulating-block e,
by which it is given the 1eq1111ed plessme
against the contact-plate and which forms the
conductm from the contact-button.
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In the arrangement of the parts illustrated

in the dmwmws the circuit may lead from
the controller-switch (not shown) to the con-
tact-finger C' and from the contact- finger C?
thr ouwh the field of one of the motors, WhIO]I
I will deswnate as ‘‘motor No. 1.7 ThlS field
1s shown dlatrlammatlcally at D. From the
field D the cireuit leads back to contact- finger
C* The cirenit leads thr ough the armatme
D’ of motor No. 1 and back 130 contact-finger
C®and from contact-finger CSto the cont1011e1
From the controller the circuit leads into con-
tact-finger C7, from contact-finger C8 through
the field of motm No. 2 to eonmct finger C‘J"
and from contact-finger CY it leads thlouﬂ'h
the armature of motm No. 2 to the nlound
In the position of the switch WhICh 18 in-
dicated as ““off ” in Trig. 3 the contact- ﬁI]'D‘GIS
do not bear upon any of the plates, and hence
no connection is established. This position
is also shown in Fig. 5 and isindicated at the
center of the development 1n Kig. 2.
Inasmuch as contact-fingers O’ and C° are
always to be connected tonetllm when they
are connected at all, I make the band «' of
twice the width of the other bands, and the
contact-plates m' n/, secured to this band are
wide enough to 1ecewe the contact of both
fingers C’ and C% If desired, instead of this

one wide band there might be two bands of

the same width as the othels and. properly
connected together., The circuits of the con-
tact-fingers are so arranged that in the posi-

tion of the switch to go ahead proximate

pairs of fingers are to bo connected together.
To decomphsh this, I provide contact—plates
m? to m" of great enough width to receive
two contact-fingers and secure each of these
plates to one of the bands and let it project

over the proximate band, the result being
that when the contact- ﬁnﬂe1s rest upon thebe
| plateseach pairis eonnected togetherthrough
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them.
2 shows the different positions of these con-
tact-plates. In the position indicated as Nos.
1 and 2, which corresponds to the similarly-
nuimbered position in Ifigs. 3 and 5, contact-
fingers C' and C? are connected together by
the plate m/', C°, and C* to the plate m?, and
soon. Thus the current coming in through
the contact-finger C' passes through the field
and armatuare of motor No. 1 out to the con-
troller and back through the field and arma-
ture of motor No. 2 and to the ground or re-
turn wire, or if the controller connects the
two motors in parallel the current divides and
comes in through the two contact-fingers
and C7 and, passing through the armature
and field of each motor, goes to the ground
or return wire. If the shaft A is turned
through a portion of a revolution until its
handle-lever H is in the position correspond-
ing to No. 1 ahead in Fig. 3, the contact-fin-
ogers C' to C° inclusive, are in eontcmt with
the left- hand half of the plates m', m? and
m?, but the contact-fingers C* to 019, inclu-
sive, are out ot eontaet with any contact-
plates. This position is indicated at No. 1
ahead in the development. In this case the
current flows through the field and armature
of motor No. 1 and out to the controller, mo-
tor No. 2 being cut out. On the other hand,
if the switeh is in the position corresponding
to No. 2 ahead, motor No. 1 1s entirely cut
oub and the current coming in from the con-
troller passes through the field and armature
of motor No. 2 only.

When it is desired to reverse the motors,
the operating-handle 1s turned to bring the
shaft into some of the positions indicated in
the lower half of Fig. 2, which corresponds to
the right half of the development shown in
Fig. 2. The contact-plates corresponding to
the reverse position are notof double width,
with the stated exception of the first one, and
thus each contacts with one fingeronly. Con-
tact-plates which connect the fingers, so as to
reverse cither or both motors, are shown at
n' to n'%, inclusive. Those corresponding to
the reverse position of motor No. 1 are the
plates n’ to n°, and those corresponding to the
reverse position of motor No. 2 are the plates
nY to n*’, inclusive. It will be remembered
that the overlapping contact-plates m? to m”’,
inclusive, do not contact with certain of the
bands, as ¢® and a* and o and «°. Each of
these bandsisconnected with alternate bands
by the metallic bars p', p*, p°, and p*. Thus
«* and ¢ty @® and ¢, ' and «® and «f and o’
are connected by these bars. As one of each
of these pairs of bands is out of operation
when the switch 1s In position to go ahead,
the connection through the bars p’ to p*isim-
material at that time. When, however, the
switeh stands, for example, in position w1th
'i;he contact-lingers engaging the plates 7 1o
7Y, 1nclusive, the euuent passes in through

the contact-finger C’, through the field D in
the usual order, and then from the contact-

The development illustrated in Fig. |

tact-finger C4,

9 | 646,485

finger C? to the plate n° and vm the band o

throu oh the connecting-bar p’ to the band

and plate nt, and thence around through the
armature E in the reverse direction to con-

and from Lhene,e through the
contact- plﬂte ‘n3and the band ¢ to the bm-jr
which forms the circuit to the plate n°, from
which 1t passes out to the controller. The cur-
rentcomingin from the controller passes from
finger CF to the plate n® and from thence
m*ouud through either the field or armature

of the motor in reverse direction and out to
the ground. Both motors will therefore be
reversed.

The drawings show the reversal as taking
place in the m'nmture of motor No. 1 and In
the field of motor No. 2. It may, however,
be reversed at either place, as desired, and
therefore the drawings illustrate either form.

From what has been said it will be under-
stood that when the switeh is in the position
for motor No. 1 alone or for motor No. 2 alonc
the other motor will be cut out and the cur-
rent will pass through butone. Under ordi-
nary circumstances “the opemtmrr-lever will
be swung between the positions of Nos.1and
2 ahead and Nos. 1 and 2 reverse, as shown
in Tig. 3, passing through the *“off” position.
To prevent accidental swinging of the lever
farther than either of these positions, 1 pro-
vide on the top plate R of the case the lugs

| S and S', against which a depending Ilug 1’ on

thehandle Himpinges. Should, however, one
motor become disabled, so that it is desirable
to cut it out and use but one, the handle-le-
ver is lifted up, so that its lug T can pass
over the lug S or 8/, and it is carried overinto
a position eorrespondmfr to the left half of
I'ig. 3. 1If it is motor No. 2 that is disabled,

the lever stands at the position indicated as
‘““No. 1 ahead” to go forward and 18 swung
through one hundred and eighty degrees to
the position indicated as ““No. 1 reverse” to
g0 backward. At any intermediate position
the current will be thrown off; since motor
No. 2 is out of tse. Should motor No. 1 be
disabled, the lever swings from the forwaurd
position of No. 2 to the 1‘emﬂwmd position and
will be “off” at an intermediate position or
at either No. 1 position.

In order that the switch may properly stop
at its desired position and not be accidentally
displaced therefrom,l pmwde the indicator-
wheel w, (shown in Fig. 6,) having notches
corresponding to the different pomtmns of the
switeh, and the detent-arm v, which has a de-
pending roller engaging with these motches.
This 101161" is held in contact with the wheel
by the spring v, which gives sufficiently to
allow movement of the shaft. This detent
mechanism may be placed in any desired po-
sition within the case. The case may be ol
any well-known construetion, and for that
reason is not shown.

Having thus described my invention,what
I claim as new, and desire to secure by Lebters
Patent, ig—
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Inareversing-switch, a movable switeh car- | those plates are connected, in combination
rying a plurality of insulated metallic bands, | with contact-fingers adapted to contact with
two series of plates carried by said bands, the | either series of plates whereby the current rg
plates of one series being wide énough to ex- may be reversed, substantially as and for the

5 tend over two consecutive bands but each be- purpose specified, | |
ing connected with but one band whereby | In testimony whereof I affix my signature

some of the bands are out of connection with | in presence of two witnesses.
the series, the plates of the other series being

connected one to each band and not overlap- ~ HHORSIEN VON ZWE I&BERG_K‘
1o ping, and electrical connection between each ‘Witnesses: .
of those bands to which the first series of | E. L. THURSTON,

plates are not connected, and bands to which | ALBERT H. BATES.
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