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UNITED STATES

PATENT .FFIOE

| I‘RANKLIN S. SMITH,'OI‘ PHILADELPHIA PENNSYLVANIA ASSIGNOR TO ELECTRIC CARRIER
COMPANY, OF CAMDEN, NEW JERSEY A OORPORATION OF NEW JERSEY.

TRANSPORTATION SYSTEM

No. 859,018..

Speciﬁc&tion of Letters Pa,te?nf;,_
' Application filed November 21,'1906._ Serial N‘d.'344,507,

~ To all whom 1t may concern:
Be 1t known that I, FRaANKLIN S. SMITH, a citizen of |

~ the United States, residing in Philadelphia, Pennsyl-

- paratus i1s placed along a roadway or track so as to be
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‘vania, have invented certain Improvements in Trans-

portation Systems of which the followmg is a specifica-
tlon. |

MY in vention relates to milway ‘or transportation
systems of that particular class in which electrical ap-

operative upon other apparatus fixed to or carried by a
car or vehicle to move the same upon the track; one
object of the invention being to so construct and arrange
the fixed and movable devices that an alternating cur-
rent of electricity may be employed as the motive
power, with a resulting high efficiency of operation of
the system as a whole. I further desire to provide an

alternating current railway or transportation system,

having the general characteristics above noted,

which the fixed element supported along the J:Oadwa,y '
or track may be constructed in such manner as to ren- -

der possible the operation or movement of cars or car-
riers in one direction on one of 1ts faces or sides, and in
an opposite direction on another face or side.

Another object of the invention is to provide an

alternating current system of transportation in which
the electrical elements shall possess the general char-
acteristics of an induction motor, and yet be so arranged
that movement of the car or carrier along a track is
accomplished without the necessity for the use of any
rotary driving mechanism. [ also desire to provide an
alternating current transportation system including

electrical apparatus, of which one element is fixed

along a track and provided with windings connected to

a source of alternating current supply and the other

clement, being the cars or carriers carrying ‘the re-
mainder of the eleetrical appa,ratus 18 constructed to
operate over or along said track in such manner as to
localize the cnergization of the fixed element of the
apparatus within a region 1n their immediate vicinity.
It is further desired to provide means whereby the
moving element or elements of a system, having the

~above characteristics, may be conveniently started,

stopped, and dlrected to any predetermined station.
These and other advantageous ends I secure as here-

inafter set forth, reference being had to the accom-

panying drawmgs in which:— _-
Figure 1, is a diagrammatic view ﬂltlstmtmn' the

- various parts and connections comprising a part of the

fixed element of my system in one of its embodiments;

0 IFig. 2,18 a side elevation of a typical moving element
~of the system; Fig. 3, is a vertical transverse. section

taken through the track of a system embodying my
invention, and illustrating two "moving elements,

~ being cars or carriers; Ifig. 4, is a vertieal transverse

Patented July 2,1907.
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section similar to that 111ustrated in Fig. 3, but showmg
‘the moving elements or cars as eqmpped with means

09

for localizing the energization of the fixed element of

the system to the immediate vicinity of said cars;

Fig. 5, is a perspective view of that portion of one of the

movable elements which is acted on by the fixed ele-

ment; Fig. 6, 1s a vertical transverse section of the

structure shown in Fig. §; Fig. 7, is"a diagrammatic
plan view illustrating the windings of a relatively sim-
ple form of the fixed element of asystem embodyingmy
invention, and designed for the operation of cars in but

60

65

one direction; Fig. 8, is a diagrammatic side elevation
of an embodlment of my invention in which the fixed
element is adapted to be wound upon opposite facesin - -

the manner illustrated as to but one face in Fig. 7,— |
70

and so the | cars can move in opposite directions upon

| given faces Fig. 9 18 & dlaglammamc side elevation,
in _:.,i.showmg the wmdmgs of the fixed element of my sys- -
tem When employed to operate cars omr both track faces .
“of the’ ca;smg, as illustrated in Figs. 3 and 4; F1

it side - elevatmn to some extent dmgmmmatm 111us-

,-'tra,tmg my system as arranged for store service; Fig. 11,
.is a side elevation on an enlarged scale of a POIthIl of
the store service system illustrated in Fig. 10; Fig. 12,
1isa vertical transverse section on a larger scale than that

Sh{}W]:l in Fig. 11, illustrating a means whereby the car
may be shunted to any desired branch track, and Fig.

13, is a diagrammatic view illustrating means for start-

ing and stopping the moving element or elements.

10, 18
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~ In the above drawings, A, Figs. 1 and 9, represents

a fixed elongated core structure composed of a series
of longitudinally extending laminations,. prefe_rably of
iron, so arranged that their planes will be correspand-

in gly in alinement with the planes of certain other lami- -
nations forming part of the movable elements b of the

cars B, when the latter have been applied as hereinai-

ter described. The fixed core structure may be sup-
ported in any desired manner, being preferably com-

posed of members of suitable length, and in the pres-

ent instance is illustrated as partially inclosed by a

casing composed of channel shaped sections a, Figs. 3
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and 4, extending along its opposite sides and so ar-

ranged that their flanges form between them slots
above and below said core,

The core, as illustrated in Fig. 9,. has 2 number of
slots X ecxtending transversely _through the lamina-
tions, in two serics respectively opening on a pair of
its opposite faces, it being noted that in their simplest

100

embodiments, the electrical elements of my system

suggest the stator and rotor of an alternating current

motor of the induction type: In its simplest form the
core A/, Fig. 7, of the fixed clement of my system, has
a single series uf slols opening on but one face and pro-

vided with windings as shown in said Fig. 7, which are
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adjacent to the lower face of the core.

substantially the same as those of the stator of an in-
duction motor; the windings shown being typical
merely, and designed for connection to feeders 1, 2
and 3, supplied from a three phase generator. It is to
be understood that the fixed element may, as indi-
cated in Fig. 8, be wound upon both of its opposite
slotted faces in the manner indicated in Fig. 7 as to but
one of its faces, and that the free ends of the windings
upon each face will be connected with a section of
contact bars 4, 5 and 6, and 4*, 5* and 6*, oa the casing,

to the end that a carrier traveling in the direction of

arrow z, Fig. 8, will only occasion a current to Pass
through the windings upon the upper face of the fixed
clement, while a carrier traveling in the-direction of
the arrow y on said Fig. 8, will only occasion a current
to pass through the windings upon the lower face of
sald fixed element. This difference in direction of

-travel ol the moving element is caused by a differ-

ence in the terminal connections, as shown in Fig. 8,
in which the terminals a, b, and ¢ of the windings on
the upper face are connected, a to, feeder 1, b to feeder
2, and ¢ to feeder 3, while the terminals a’, b’ and ¢, of
the windings on the lower face are connected, o’ to
feeder 3, b7 to feeder 2, and ¢ to feeder 1.

In the form of my invention shown in Figs. 1, 3, 4
and 9, I construct the core A with slots opening on a
palr of opposite faces, and proyvided with windings such
that the movable elements B will be caused to move
in the direction of the arrow z, Fig. 9, when placed on a
track adjacent to the upper face of the core, and in
the direction of the arrow y when placed on a track
To accom-
plish this end, 1 have devised the double windings
illustrated in Figs. 1, 8 and 9, and while in this par-
ticular typical embodiment these windings are de-
signed for a three phase current, it will be understood
that they may, without departing fron: my invention,
be arranged to be operative with other forms of alter-

‘nating current.

In Fig. 7, I have illustrated a typical form of wind-
Ing, the components of which are so conneeted that the
entire length of the fixed clement of the system will
be constantly energized from the source of current sup-
ply; and 1n Fig. 9; 1 have shown a definite section of
the fixed element, the three sels of the windings of
which are connected at one end to supply feeders 1, 2
and 3, and at the other end are permanently connect-
ed together in the manner common to three phase ap-
paratus.

The system, as a whole, may have its fixed element
composed of a numnber 'of members, as illustrated in
Fig. 9, although 1n order to obtain high efficiency of
operation I provide means whereby only one or more
divisions of the windings immediately adjacent to a
movable element or car, is for the time being ener-
gized. This desirable end I attain by means typically

illustrated in Figs. 1 and 8, from which it will be seen

that the core A, or A/, is wound for the operation of
carriers along two of its opposite sides or faces, and for
such purpose is provided with a number of sets of
windings so arranged that in Fig. 1 there is one slot per
phase per pole, while in Fig. 8 there are two slots per
phase per pole, on each slotted side.

In FFig. 1 there are particularly itlustrated three phase .

65 windings arranged to form 8ix slots, ¢/, ¢*, ¢?, a*, ¢ and

_terial to be transported.
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a® connected in pairs in series, and each pair, consti-

tuting a division, connected in multiple with the feed-

ers1,2and 3. The free ends of these windings are con-
nected to a section of contact bars, 4, 5 and 6, which are
in turn respectively connected with a similar section of
contact bars 4*, 5% and 62, All of the contact bars,
which parallel the core, are insulated from each other,
and therefore each winding is open circuited until the
windings terminating in a given section of the contact
bars are closed by the operation of the contacts b car-
ried by the moving clement, when said element is

' brought to contact with a given section of said con-

tact bhars,
In the particular system illustrated in Figs. 1 and 4,

the contact bars 4, 5 and 6, are supported from the un-
der sides of the upper overhanging flanges of the casing
formed by the channel pieces a, while the bars 4*, 5%
and 6* are similarly supported upon the upper or inside
surface of the underlying flanges of the same channel
pieces. Iach moving element of my system consists
of a part b designed to be inductively energized by the
magnetic field set up by the core A and its windings,
and to this part b is attached a car or carrier body I/
which serves as a carrier or container for articles or ma-
In one of its forms the part
b may, as shown in Fig. 3, be provided with wheels b
designed to run on the inner faces of the flanges of the
casing a, while the car body b’ is provided with wheels
b* designed to run on the outer faces of said flanges. 1
preterably also provide wheels b* upon that part of the
car structure which counects the part & with the body
b7, so placed as to operate in the slot formed by and he-
tween the respective flanges of the casing a, and to
serve to center the moving element, as well as to pre-
vent possible injury thereto from the edges of the
flanges. Ta localize the current supply of the fixed
element of the system to such portion thereof as is im-
mediately under or adjacent to the car, 1 apply to each
of the car structures b at each end thereof transverse
bars b°, having contacts 5% so placed that under oper-
ating conditions they will engage the fixed contact
bars 4, 5 and 6, or 4*, 5* and 6%, and electrically con-
nect them. Any other means for electrically connect-

-ing the contacts b% on the part b, may obviously be em-

ployed 1n place of the bars 4°. The electro-magnetic
part & of each car or moving element consists of a num-

ber of substantially parallel and relatively thin sheets.

or laminations of iron §', arranged as shown, and held
in place by relatively thick side bars 8. This part b
forms a core which has extending transversely through
1t a number of copper bars 8%, electrically connected to
the side bars 08, which are also of copper. The trans-
verse copper bars bY are placed relatively near one-face
of the core, which isslotted as shown. The entire mov-
ing element is, as stated, similar to the rotor of an induc-
tion motor, the parts b®and b° constituting the winding.
~ Under operating conditions, with the feeders 1, 2 and
3, connected to a source of three phase alternating cur-
rent, 1t will be seen that until a moving element B has

- been placed on a track, there will be no current flow-

ing through the system, for the reason that in every in-
stance the windings of the fixed element are normally

open circuited. When, however, a moving element

has heen placed on a track, as shown in Fig. 4, its con-

tacts 0% and cross bars &%, will electrically connect a see-
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tion of contact bars 4, 5 and 6, or 47:5% and 62, and close | 2 and 3.

the circuit of the windings of the division of the fixed
element of the system connected with said bars. Asa

- result, a magnetic field will bé produced which has an

action upon the part b of each moving element, similar
to that between the stator and rotor of an induction mo-
tor. The part b with its attached car and whatever load
it may carry, will, in consequence, be drawn along the
track at a speed bearing a definite relation in particular
to the pole pitch and frequency of current,—the iron
and other losses occurring only in the relatively small
part of the fixed element 1mmed1etely adjacent to the
moving car.

In Figs. 10, 11 end 12 I he,ve llustrated my inven-

tion as apphed to a cash carrying or store service system,
the various stations of which are shown at C, C/ and C=.

It will be understood that in this embodiment the con-

struction employed is preferably that shown in Fig. 3,
and that the channel sections a are to be so shaped as
to properly receive and direct carriers, preferably of
the construction illustrated An I‘1g 2, to and from the
various stations. - In order that the carriers from the

" station C may be directed, for instance, either to station

C’ or station C°, 1 provide a switch structure D, shownin
detail in Figs. 11 and 12, and consisting of a frame d con-

‘veniently supported from the channel sections @ so as to

extend above the carrier. .This frame, immediately

adjacent to the fork at which the tracks-for station ¢/
meet those from station C?%, supports auxiliary tracks d’-

and d?; I'igs. 11 and 12, of which d* is a typical branch
track, designed to co-act with pins such as d3; suitably
placed.on the carriers. In other words, all carriers de-
signed to go to station°C’ will be provided with a pin d®
so placed as to enter the branch track d?, and thereby
cause sald-carriers to be steered into that particular part
of the system which leads to said station £, Similarly,

~ carriers for the station C? will be provided with a pin

40
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~and the Wmdmge of said division A2, and normally open.
I preferably also permanently connect the free ends of

60
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~suitably placed to retain them in the straight run lead-

ing to said station.
In Fig. 13, I have 1llustra,ted dlagra,mma,tlcally

means whereby a carrier may be conveniently started
In this embodiment the feeders 1, 2 and 3

or etopped
are connected as shown with the wmdmge of the vari-
ous leISlOIlS A% A3 A% etc., of the fixed member of

- the system. : The d1v1510n A2 which is shown as near

the station M, is assumed to be one in the immediate
vicinity of which a carrier is intended to be normally at
rest, and to this'end, as is obvious, the said division

should be normally de-energized or dead. To permit.

of this, and also of the closing of the circuit of said divi-
sion to cause the starting of the carrier, I provide a
switch 10, interposed between the feeders 1, 2 and 3,

the windings of said division. = Assuming that the divi-
sion AS is near or partially within a terminal, or other
station, where it is desired to slow down and stop the

carrier, such result is accomplished by changing two of

the termmal connections of the windings of said divi-
sion, as illustrated in said Flg 13 -and also at the left

hand of Flg 8, with the result that the tendency of the

carrier to continue its movement is overcome. In AS
18 also illustrated a division of windings, similar to those
of the other divisions, but with a double throw switch

shown, that is to say, with the feeders in such connec-

tion with-the windings as would cause a earrier, except

for its momentum, to travel in an opposite direction
from that in which it would travel upon the other divi-
S1ons A% A%, A*and A

fore, be immediately slowed down by the reversal in
dlrectmn of the magnetic field set up m division AS.

‘When a’carrier has been brought to rest it may, if de-

sired, be caused to move further along said division by
throwmg switch 11 into a reverse position so as to cause
the windings to be connected with the feeders 1, 2 and

.B.

Normally the switch 11 is in the position

70

1 A carrier traveling at a high -
‘speed over the divisions A%, A% A*and A’ would, there-

75

3, in the same manner that those of the other divisions -

A2 A3, A*and A% are connected with them. When a
carrier has been brought to the desired point, the switch
may then be opened and the carrier be brought to rest.
I claim: -
1. An-electric tranﬁhortation system eoﬁsisting ‘of a

fixed member having windings adapted to be connected
with a source of alternuting current and normally open

circuited, a track adjacent to and parallel with said fixed
member, and, a movable member adapted to close the cir-

cuit of the windings and thereby become inductively erer-
gized to travel-along said track, substantially as described.
2. An electriec {ransportation system consisting of a
fixed member having normally open circuited windings, a
track adjacent to and parallel with said fixed member, a
movable member, and means whereby said normally open
circuitéd windings are closed and said movable member
eeueed to move along said track, substantially as descr ibed.

3. An eleetue transportation system. consisting of a

fixed member hemng windings; adapted to be connected
with a source of alternating current supply, normally
open circuited and terminating in contact bars, a track ad-

&0
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100

jacent to and parallel with said fixed member, contact bars,

and a movable member cairying conticts edapted to elec-
trically connect said contact bars and thereby close the
circuit of the windings and inductively energize said mov-
able member to occasion its travel along said track, sub-
stantially as described. | |

4. An electric transportation system including a fixed
member having windings connected with a source of alter-

nating current but normally open circuited, a movable

member or members, and means carried by each movable
member for e]ectucelly connecting the wmdmgs ef sald
fixed member, substantially as desecribed. |

b. An electric transportation ‘system including a fixed

‘member having windings adapted to be connected With a
_source of alternating current, a'movable member or mem-
hers hevlng paits adapted to be so placed as to be induct-
ively enel_ gized by the fixed member, and means carried by

said movable member for causing energization of the

windings of said .fixed member when in the immediate vi-

cinity of such member or members, Substantlally as de-

seribed.

6. An electric transportation system including a fixed
member having windings connected with a source of alter-
nating current but normally open circuited, a movable
member or members each having parts adapted to be so
placed as to be inductively energized by the fixed member,
and means carried by each movable member for electric-
ally connecting the windings of the fixed member in the
immediate memlty of sueh movable member -or members,
substantially as described. ' °

7. An electric transportation system including a fixed
member having windings connected with a source of alter-

nating current but normally open circuited, a movable -

member or members cach having parts adapted to be so
placed as to be inductively energized by the fixed member,

“and means independent of said parts carried by each mov-
-able member for electrically connecting the windings of
‘the fixed member, substantially as described.

8. An electric transportation sysfem inciluding a ﬁxed

“member having successively disposed, windings -all- ‘con-

11 mtelpesed between the Wmdmge and the feeders 1, { nected with a source of alternating cunent contacét bars

h“ o
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- ductively energized
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connected with the windings, 2 movable member or mem-
hers each having parts adapted to be so placed as to be in-
by the fixed member, and contact
means placed to engage the contact bars and electrically
connect them, substantially as described.

J. An electric transportation system inecluding a fixed

member consisting of an elongated core provided with suc-
cessively disposed windings connected with a source of al-
ternating current, said windings being open circuited,
contact bars extending in parallelism with the fixed mem-
ber and respectively connected to the w indings, and a mov-
able member or members each embodying a core provided
with a series of windings electrically independent of those
of the fixed member, with a contact device or devices for
electrically connecting the contict bars, suhstantlallv as

described.

10. An electric transportation system consisting of a
fixed member provided with windings connected with a
source of alternating current and normally open circuited,
a movable member embodying a core of magnetic material
having short circuited transverse conductors, and means
for electrically connecting the windings of said fixed mem-
ber, substantially as described.

11. An electric transportation system conmsting of a
fixed member provided with wmdlngs connected with a
source of current, tracks supported in adjacency to oppo-
site faces of said fixed member, and movable members
adapted to operate upon said tracks, substantially as de-
scribed.

12. An electric transportatmn system consisting of a
fixed member provided with windings. connected with a
source of current, tracks supported in adjacency to oppo-
site faces of said fixed member, and movable members
adapted to operate upon said tracks and each embodylng

parts adapted to be inductively energized by said fixed

member, substantially as describéd,

13. An electric transportation system incinding a fixed
member, two tracks extending along two faces of said
nember, and a movable member or members adapted to be
inductively operated in opposite directions along said
fracks, substantially as described.

14. An electric transportation system including a fixed
member having tracks supported in adjacency to two faces
of said member, a movable member or members operative
on said tracks and each provided with parts adapted to be
inductively energized by the fixed member, and windings
on said fixed member adapted to cause said movable meni-

‘bers to move in opposite directions on the respective

tracks, substantially as described.

15. An electric transportation system includmg a fixed
member having tracks in adjacency to two of its faces, a
movable member or members adapted to operate on said
tracks, contacts on said movable members, normally open
¢Ircuited windings successively disposed along said fixed
member, and contact bars in the path of travel of the con-
tacts of the movable members, substantially as described.

16. An electric transportation system mcludmg a fixed
member, a plurality of independent tracks extending along
said fixed member, windings on said fixed member connect-
ed with a source of alternating current supply, and a car

or cars each embodying a device adapted to be inductively .
energized by the fixed member and operated on either -

track, substantially as deseribed.

17. An electric transportation system consisting of an |

859,018

elongated fixed member provided with an inclosing casing

- having a slot, a car adapted to be operated upon siaid cas-

ing, and a device projecting from said car and adapted to
be inductively energized by the fixed member, substantially
as described.

18. An electric transportation system including a fixed
member having windings adapted to be connected with a
source of alternating current, a track adjacent to and pay-
allel with said fixed member, a switch structure for s:aid
track, a movable member adapted to be operated upon, and
provided with means for shunting it from said track
through the instrumentality of the switch structure, sub-
stantially as deseribed.

19. An electrie transportation system including a fixed
member having windings adapied to De connected with a
source of alternating current, 2 main track in adjacency to
and parallelism with said fixed member, a branch track,
and a movable member adapted to be operated upon hoth of
sald tracks and provided with a device whereby it may be
shunted from the main track on to the branch track, sub-
stantially as described..

20. An electric transportation system including a fixed
member having windings adapted to be connected with a
source of alternating current, a main track in adjaceney to
and paralielism with said fixed member, a switch structure
at the intersection of said main and branch tracks, and a
movable member adapted for operation upon both of said
tracks and provided with means for shunting it from we
main track on to the branch track through the instry-
mentality of the switeh structure, substantially as de-
scribed. . -

21. An electric transportation system including a fixed
member adapted to be connected with a source of alternat-
ing current, main tracks adjacent to and parallel with said
fixed member, branch tr acks leading from said main tracks,
switch structures at the intersections of the main and
branch tracks, and a movable member or members adaploed
for operation upon all of said tracks, and provided with a
device or devices whereby it or they may be shunted from

‘a main track on to a branch track, substantially as de-

scribed.
22, An electric transportation system consisting of a

fixed member embodying a plurality of divisions of nor-
mally open circuited windings, a track adjacent to and par-
allel with said fixed member, & movable member adapted
to travel upon s2id track, means whereby a division of nor-
mally open circuited windings of the fixed member iy
closed by said movable member to occasion its travel alony
said track, and means whereby said division of windings is
again open circuited as soon as sald movable member has
traveled beyond it, substantially as8 described.

23. An electric transportation system including a fixed
member having divisions of normally open circuited wind-
ings connected with a source of current supply, a movable
member or members embodying means for completing the
circuits of certain of said windings, and means independent:
of said movable member or members for completing the cir-

cuits of others of said windings, substantially as described.

" In testimony whereof, I have signed my name to thig
specification, in the presence of two subgseribing witnesses.

FRANKLIN S. SMITII.
Witnesses: | '

Wi, . SHUPE,
Jos. H. KLEIN.
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