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Be it known that L Avreep ZibeN, enet-
' |

neer, # subject of the mperor of Germany,
and a resident of Clarlottenbury, in the P’rov-
ince of Brandenburg, Germany, have invented
certain new and aseful Intprovenments m Klee-
tric Fraction Apparatus; and [ do hereby de-
clarve the following to be a full, clear, and ex-
act deseription of the invention, sach as will

heing haul to the accompanying drawings; and
totetters of reference marked therceon, which
farm a part of this specification,

My invention relates to the faet that instend
ofa rotary fickl, such as 18 common in polr-
phase apparatus for translating electrical mto
mechanieal energey, and vice versa, a traveling
ﬁ{:id /ey feld moving on a line other than
i a1 ulhu* line

and woere made infinitely large, and in accord-

ance therewith any prejudicial one-sided at-

*traction that otherwise might oceur between

10

theinducing and the induced purts s obviated,
or the attraction 15 turned to account by an

which avoids therr too close juxtaposition, so
that actual mechmeal contact s avoided and
starting is rendered easy without too large a
current, even should a so-called ' short-eir-

Ceuit” armature be used,

35

45

fo

Figure 1 of the accompanying drawings is

a diagram tllustrating a b]!l]]i}ﬁ appamtu% n |

which is exemplified the fundamental idea un-
derlying the invention. Fig. 2 illustrales a
mmhlwa’cmn, Fig. 3, a view taken at right
anglesto Fig. 2. Fig. 4 shows a further modi-
fication. Fiw. 5 1s an elevation of the induced
part shown in Fig. 4. Fig. 6 is a sectional
view showing the m{hmmﬂ' and induced parts

shown in Fig. 4. Figs. T, 83 and 9 show third,

fourth, and iift,h modifications. Fig. 10 is a
side elevation of a traveling field-magnet, to-
gather with its rail-like armature. Hig. 11is
a front or ond view of such magnet and arma-
ture.

rail, re‘q}ectu*elv from the side and . top.
g, 14 shows the rail, the magnet, the mag-

~t-balancing device, and the rail between | power-operated vehicles the advantage that a

would result if, as one might |
inueine, a rotary field-motor were opened out |

Figs. 12 and 13 shiow a partially-wound

| %

! t!n‘*m# and l*lg* 15 is a diagram {}f the elec-

i =il kit~ e A O

- Ty

Such a device is illustrated in Fig.

teical conneetions.

- pllcation of the jnvention to an elevator.
The example illustrates the conversion of

- three-phaserotary field-motors into poly phase

motors having traveling helds aﬁd with the

- gxeeption of that shown in Fig. 8, in relation
' totheir usein electiie-railway }}i‘{}i}u;‘ilt}n‘ but
it must bé understood that the invention would
cniabic others skilled 1 the art to which it ap- |
pertains to make and use the same, reference |

embrace the use of single-phase and polyphase

motors that can be similarly converted into

motors having traveling fields, whether em-

ployed for railway traction or. for other mo- -

tive purposes—for example, for actuating
Crines, differential pulleys: lifts, and the re-
ripmcat,mg partsof nmﬁhme-mms. Insucha
poly phase motor having the magncetically-re-
acting parts of infinite ]mrrth a scction of the
SIMNe mwht comprise a ldmmatenl body of iron
with tr :ph.me windings thercon and an arma-
ture of any desired length located thereunder.
, 1n which
the laminated magnet-body ¢, w:th l;he triphase
winding « 4 ¢, is located at a certain distance

' (indicated by lines and arrows at d) above the

| armature, which to form an equivalenk to the
-appropriate arrangement of the snd parts

copper windings and iron core of a short-cir-
cuit armature may comprise a brass strip g
and an iron strip £ The triphase windings
when exeited produce three magnetic cffects
that combine to produce on 1eﬂultant. field
whose maximom and zero va 1es in the mag-

netic miass alternate at a rate corresponding to

the periodicity of the currentsupplied,sothata
traveling field is produced whose. rate of prog-
ress is the prodnct of the pole length and the
periocdicity of the current. By reason of the

traveling of the field, currents are induced in

the armature, and there is ‘thus produced a

t mutual reaction resulting in a force tending to

move the armature in the direction shown by
arrow ¢ or by reversing two phases of edrrent
iti the direction of thearrow 4. 1If, as thigin-
vention provides, such a magnet f(haﬂnu 1S

' winding connected in parallel, in series, or in
: gmu;}s} be suspended under any _vclncle———as,

for instance, a railway-carrings

i pvera continnous hKB(] grmature, then such a

- vehicle possesses in contradistincetion to other

£

Fig. 16 illustrates theap-
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certain partof the weight sometimes added L
produce adhesion oy stability may be (lis-
pensed with, as there exists between the IPHYES
net and the armature a strone foree of at-
traction which is equal toa stoppine or over-
loading of the vehicle.

magnet andd the armatn re. aconstruction ac-
cording to this invention is adopted in which
an armature-strip 1s preferably placed cdee
upward, and this arrancement ohvintes tle

T

Whenit is desived to
prevent this one-sided attraction Lelween the

costly provision of hoth a non-magonetic and
ot winding, whether the individual coils are

a magnetic arniature-vail, there heing used
either a single rail of non-magenetic material.
such as brass, or of mmgnetic material—for ox-
ample, steel or 1ron. |
When a non-magnetic armature-rail is used,
there 1s adapted to move along one side there-

.of a magnet and along the other side a mass

of laminated iron which is rigidly connected
to the magnet and provides magnetic con-
duction for the lines of force from the may-
net. The non-magnetic rail ¢, Fius. 2 and 3.
1s thus located in the middle and between the
laminated potes ¢ of the magnet and the lami-
nated iron mass £, both of which, by means
of Insulating-stays 4, may be fixed beneatl
the body of a vehicle or on the frame thereo [,
being also maintained therehy at the desired
distance apart.

When a magnetic armature-rail is used, a
magnet 1s disposed at each side of the rail,
Figs. 4 and 6, the rail £, of solid iron. being
located between two laminated magnets .
The shape of the magnets and the WHay 1D
which they are wound may therefore he of
varied descriptions, as in polyphase -current
dynamo-machines. Itwill forinstance,beseen
that while in the example illustrated in Fig.
1 each phase-winding fills up two grooves the
winding according to Fig. 4 is distributed
over three grooves. The construction of the
rail forming the short-circuit armature can
also be very varied. An advantagreous form
1s made with regular punched holes, Kige. 3,

“and corresponds to.the grid-typoof armature,

A great saving in weight and a satisfactory

utilization of the induced currents is herehy

obtained, because these currents eannot then
proceed in an improper short circuit. The
reduction of cross-section must be made only

to such an extent that the rail between stop-

ping-places has not less than the conduction
corresponding to the calculated minimum. At
the starting-places, on the contrary, the holes
will be made broader, so that the resistance of
the longitudinal unit is greater there than be-
tween stopping-places, and hence starting can
be effected with less consumption of current.

For strengthening the induced currents the

armature-ratl may, for instance, on sharp up-
“on and again carries the poles «.

ward gradients he

cult winding,
Frgs, 12 and 13 show a partiatly-wound rail,

respectively fron the side and top.

provided with a short-cir-

[T B

—--_-.-._-
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the windings protruded beyond the plane of
the armature the distance between the pole
and the rail would of necessity be made cor-
respondingly greater, and in such case the
motor would operate at a proportionate dis-
advantage for the whole of the exposed {(not
wound) portion of the stretch.  For this rea-
son the windings » as shown in these ficures
are located in vertically-arranged vrooves in
the armature £, so that when uncovered this
appears provided with ribs . The ¢ross-sec-
tion of the winding-wire and also the metliod

short-cirenited or switched in partly in series,
15 regulated in any special case by the neces-
sary electrical resistance. |

Both in the modilication according to Fio.
2 and 1n that according to Fig. 4 some devico
may be necessary to prevent mechanical con-
tact between the armature-rail and the mag-

| net during lateral oscillations of a vehicle

upon which the magnet may be mounted.
For this purpose the magnet may, according
to this invention, be suspended in such a "y
that movement of the magnet at right angles
to the direction of the rails can take place.
This may be effected, for instance, by rods i,
carrying the magnet and supported by an
axis «, contained in a guide-frame p, so as to
have some play for lateral movement, Fig, 6,
there being in one or more.of the pole-pieces
of each magnet a small guide-wheel /. which
projects slightly, but ordinarily does not
comento contact with the rail, although upon
considerable lateral oscillations of the vehicle
it may do so and prevent the magnet-poles
from striking against the rail.

- shown a traveling field-magnet guided in this

e I | bl oaim

£ T

1

-—rr

J

manner, as seen from the side, and in Fig. 11

as scen from the front. The magnet-pole ¢,
which islaterally shiftable owing to the hanger
ni, by which itiscarried, supports, by meansof
a forked hanger g, a roller «, rotating upon

Its axis » a short distance removed from the
armature .  Upon sidewise swinging of the

car these rollers prevent contact of the rail
with the poles in the same manner as the
small wheels / in Fig. 4.  For convenience at
the right-hand side of Fig. 11 the roller «.
with 1ts carrier ¢, is removed, and the pole is
therefore there seen in full. Instead of the
small wheel a roller or a bell-shaped guide
fixed to an external face of the inagnet can be
used.  Instead of arranging the magnet in
this or in a similar manner, so as to be mov-
able, it can be simply suspended like a pen-
dulum in order to obtain a similar effect.
This wea is likewise illustrated in Fig. 6, al-
veady described, only » is now constructed as
a bearing in which the shaft £rests.  From this
the hanger s is carried and is movable there-
The poles

- hang pendent under the earriage and are them-

selves, hy means of the separating or guide

In case t rollers /7, retained, even under a strong side-

In Fig. 10 is -
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wige swinging of the car, at a defimte distance
from the rail 12

This invention 1= particularly applicable Lo
the propulsion of railway - vehicles on the

monorail system, beeause the track can be |
constructed in stely noway that the earvymg- |

rail also forms the armature for the traveling
field-motor.  The cost of an extra armafure-
il is thus saved.  In such a railway piant
thore are ustally provided guides to preveat
too great lateral motion of the vehiele, o
that ihe .means Lereinbefore described for
manintaining i suflicient distunce between il

|

1

- n gy el i, ol LOEECEEEE T TTE e e s
-

maenet-poles and the sailway N sSOINe cHses

may be dispensed with, There exisie, ns
Lated in detail in the heginning of the speeis
Gention. between pole d ral a0 strong at-
tecUve maenetic powers whieh operates -
jurionsly and whielo e overcome tliroueh the
arranaeiment of twe peles at the same ilis-
anee 1t hoth ~ides of the raill Asthe rielit-
hand pole o his the effect to deaw the car to
the et and the left in veturn to the right,
Lotl nrtbretive Torees ave nenlralized, L
Caste, 05 Uhie other hands the vl 77 s o the
soint o nearer than the left the nuonetie
Foreesare not both neatrhized, hut anoatiraet-
e foree Lo the el result=. Assuming Lhisd

towstrd the Telt, the car ansd the pole asa re-
sult of the so-catled Teentrifuead Toree wiil
move tineentindly that i~ to sy, i vebatton
to the rail  toward the vighto which will e
resisted Dy g agnetic attraction Lo the

left.  The Faster the car travels <coanuch the

more carirent does it consuine, <0 that s the
contrifuead foree s as the square of the speed
and the magnetic altraction ax the square of

iently be madeof sucn a size that they wo uld
sorve as counterweights to the cage, or since
nmovement of the lift depends upon relative
movement between the magaets and the arma-
ture of the motor the armature-rail could be
fixed to the lift-cage or serve as a counter-

‘weight or counterweights therefor and the

magnets or magnet be stationary.

described the invention provides for preven-
tion of one-sided magnetic attraction by using
two oppostd magnetic forces; but insome in-
stances. i< when using magnetic attraction to
nerense adhiesion or stability, the effect 1s
rondered nseful rather than prejudicial,  An-
other manner of utilizing such unbalanced
manenetism is the reverse of that just referred

¢ 4

ic

Inseveral of the arrangements hereinbefore

15

8o

o and provides that the magnetic effect coun-
" teracts instead of assists gravity, and hence

e d 0

i

r e wrw—rm T -

7 Fig. T ~hows asection of e RIS WAl

T e N R

the current it is possible o unifornly Tial-

i definite part or completely, by means of - E
thiree-plase-cu dednt arrangement.  From the

the maenelic power.  Figo B shows two
methods by which this amay be aecotphished,

cither that the eail on thie curve i ot daed
exnetly belween hoth poles; butis bl ashort
whether the feed-wires are subterrancan or
ahove the car or at the side of the same.

Jistance hearer the outer pole, or that the
otter sitle of the rail s thickened by s paece o
The eareying-rail 7, Fre 1 alonge hotl sidex
of which the magnets « move, ean be remn-
foreed upon the outer stde of the curve, so as
to obtiin s maenctic attracetion that will tendd

to counteract centrifngal force, and that toa

orenter extent the more energy is beibg spent
upon the propulsion of the train. e
fnstesud of locating magnot-poles on both
sides of an armature-rail the one-sided mag-
netic stress ean also be obviated by using «
macnet or magnets having poles facing inop-
posite directions toward two armature-ratls,
s shown disgraonmatically in Fig. 8, in the

case of a lift, so that each of the two ningnets.

- will net inductively upon one of the rails £
Phe mnernets need not be attachaed to the lift-
cavedirectly, but might he attnchoed to the ca-

[T PR ) 1 .

reduces the effective weight of the load to be
careied. This deviee ean he used, for in-
stanee, on railways of the so-called ** suspen-
sion™ type by utilizing the L-girder 7, Yig.
9 earried by the main supports of - the rail-
way. as the armiature.  In this case the under
surfee and not the side of the ratls serves as
ihe induction-face and for this reason is made
of appropriately large Jdimensions. The mag-
nets ~ are lixed to thie vehicle-top irectly
ancler the eivder, and as soon as a polyphase
alternitting current is caused to pass through

s windings it produces induced  magnetism

i the girder, and accordingly reduces the ef-
feetive weight of the vehiele by reason of the
<upporting magnetic attraction. A\ vuide for
preventing contact between the magnet-poles
wnd the srmature may be dispensed with in
this arrangement. . )

The most important peculiarities of the clec-

anee the contrifugal fovee at all speadsgeither  trical combinations of one of the poles with

thy conductors iy shown Fig. 15, It isa

high-tension conductor X the carrent IS con-
ducted to the car by means of the conducting-
wires ¢ o0 HIE 18 0 principle the same

Within the ear the conduction may be carried
out by a cable 4. In the circuit-aecording
to Kig. 15 are arranged a three-pole, high-

QO

G5

100

105

i10

1[5

tension safety-fuse A and a three-pole high-

tension cut-out switeh
cured to the cable Z by means of clamps A

/. so that the poles have no nfovable parts.
Their winding in Figs 15 is accordmy to the

B. The poles are se-

120

- seheme of Fig, 4, as this ‘serves for series
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E
r
|
a

i
;

¥

1L T rare e e A

|

i

e starter into

ing of the main switch.

winding.,  1tis usually not necessary to switch

resistance necessary in-tho second circuit for

. -

starting is obtained Ly-the increased openings
of the armature-rail at the stations, as men-
The starting 1s
. accomplished in the simplést manuner by ¢los-

tionxl earlier in tho=text.

Kor the few cases 1n

the cireait, as the alteratton of

12§

which the individual trains of a rapid-transtt 139
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road must stop between stations, and must ! the codperation of these parts the carriage is

necessarily start again, where the ar mature |
resistance 1s too sinall an induction starter
D 1scarried, which is commonly, by means
of the switeh E, switched out. When the
car must be started 1nan open streteh, switch
B i1s apened and E, on the contrary, closed,

unttl the train, through gradual increase of

the pole-potential (tension) with aid of the
starter D, has almostattained itsnormalspeed.

B is then agaln closed, and E, which thereby
becomes almost w ithout current, is again
switchedout. Of coursc the mdugtlc}n starter
D may be used at the same time in the well-
known manner as a transformer and the pole
¢ correspondingly serve for low tension.

Having thus de%mihcd niy 1nvention, what

1 claim as new therein, and desire to secure by
Letters Patent of the United States of Amier-
ica, 15—

1. The combmatmn of a rail-like armature,
a traveling field-magnet; and means for neu-
tralizing the magnetic attraction of the latier,
substantially as set forth.

2. The combination of a plurality of rail-
like armatures, antd a plurality of tr aveling
field-magnets arranged to act thercon in op-
posite dnectmns %ubatqntmlh as set forth.

3. The combination of 2 rail-like armature
located between the rails, and a traveling
ield-maghnet, said armature beine locnted -

“tween the poles of said magnet, so that Hy

— —— — ——

not only moved forward, but also 1ts welght;
namely wheel-pressure, dlmmlshe{l, substan-
tially as set forth. |
4. The combination of a rail-like armature
provided with openings, and a traveling field-

' magnet arranged 1njuxtaposition to said ar-

mature, substantially as set forth.

5. The combination of a rail-like armaturc
11: ovided with openings of different breadths,
a traveling lield-magnet, and means for neu-
tralizing the magnetic attraction of said mag-
net, sulmtantm]]\; as st forth.

6. ‘The combination of a rail-like armature,
a traveling Oeld-magnet movabletransy er&ely

to said armature, means for neutralizing the

magneticattraction of said magnet, and means
for guiding satd magnet out of contact with

.c-;ai{l armafure, substantially as set forth.

The combination of arail-like armature,
e mimt;u] at 1ts outer stdes at curves, a Lray-

cling (ield-magnet, and means for neutraliz-

Ing the magnetic attraction of said magnet,

substantially as set for bl].

In testhmony that 1 clim the foregoing as
my mvention I have ‘ii“l"led NIV Me in pres-
cnce of two subseribing withesses.

ALFRED ZEKITDEN.

Witnhesses:
Hiesey Hasesr,
Worpenar Haurr.
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