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TRANSPORTATION SYSTEM.‘ 

No. 859,018. Speci?cation of Letters Patent. Patented my 2,1907. 
Application ?led November 21, 1906. Serial lie-‘344,507 

To all whom it may concern: 
Be it known that I, FRANKLIN S. SMITH, a citizen of 

the United States, residing in Philadelphia, Pennsyl 
vania, have invented certain Improvements in Trans 
portation Systems, of which the fol-lowing is a speci?ca 
tion. ' > 

My invention relates to railway ‘or transportation 
systems of that particular class in which electrical ap 
paratus is placed along a roadway or track so as to be 
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 ?xed and movable devices that an alternating cur 
rent of electricity may be employed as the motive 
power, with a resulting high e?iciency ofoperation of 
the system as a whole. I further desire to provide an 
alternating current railway or‘ transportation system, 
having the general characteristics above noted, in 
which the ?xed element supported along the roadway 
or track may be constructed in such manner as to ren 
dcr possible the operation 01' movement of cars or car 
riers in one direction on one of its 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. I 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 
element, being the cars or carriers carrying'the re 
mainder of the electrical apparatus, is constructed to 
operate over or along said track in such manner as to 
localize the criergization of the ?xed element of the 
apparatus within a region in 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 directed to any predetermined station. 
These and other advantageous ends I secure as here 

inafter set forth, reference being had to the accom 
panying drawings, in which:-— 

Figure 1, is a diagrammatic view illustrating the 
various parts and connections comprising a part of. the 
?xed element of my system in one of its embodiments; 
Fig. 2,'is 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; Fig. ,4, is a vertical transverse 

section similar to (that illustrated in Fig. 3, but showing 55 
l the moving elements or cars as equipped with means 

for localizing the energization of the ?xed 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 ?xed ele- 60 
ment; Fig. 6, is a vertical transverse section of the 
structure shown in. Fig. 5; Fig. 7, is-a diagrammatic 
plan view illustrating the windings of a relatively si1n~ 
ple form of the ?xed element of asystem-embodying my 
invention, and designed for the operation of cars in but 65 
one direction; Fig. 8, is a diagrammatic side elevation ' 
of an embodiment of my invention in which the ?xed 
element is adapted to be wound upon opposite faces in I 
the manner illustrated as to but one face in Fig. 7,——' 
and so the Years can move in opposite directions upon 70 
given faces; Fig.9, is a diagrammatic side elevation, 
showing the windings of the ?xed element of my sys 
tern when employed to operate cars on both track faces _ . ' 

of theorising, as illustrated in Figs. 3 and 4; Fig. 10, is 
a side elevation, to some extent diagrammatic, illus- 75 

, trating my system as arranged for store service; Fig. 11, 
is a side elevation on an enlarged scale of a portion of 
the store service system illustrated in Fig. 10 ;‘ Fig. 12, 
is a vertical transverse section on a larger scale than that 
shown in Fig. 11, illustrating a means whereby the car 80 
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. 
In the above drawings, A, Figs. 1 and 9, represents 

a'?xed elongated core structure composed of a series 85 
of longitudinally extending laminations,. preferably of 
iron, so arranged that their planes will be correspond 
ingly 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 hereinaf- 90 
ter described. The ?xed core structure may be sup 
ported in any desired manner, being preferably com-1 
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 (1, Figs. 3 95 
and 4, extending along its opposite sides and so ar 
ranged that their ?anges form between them slots I 
above and below said core. ‘ 

.The core, as villustrated in Fig. 9,. has a‘ number of 
slots b>< extending transversely through the lamina- 100 
tions, in two series respectively opening on a pair of I 
its opposite faces, it being noted that in their simplest 
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 1_05 
core A’, Fig. 7, of the ?xed element of my system, has 
a single series of slots opening on but one face and pro 
vided with windings as shown in said Fi 1'. 7, which are 
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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 l, and 3, supplied from a three phase generator. It is to 

be understood that the ?xed 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“, 5LL and 6“, on the casing, 
to the end that a carrier traveling in the direction of 
arrow at, Fig, 8, will only occasion a current to pass 
through the windings upon the upper face of the’ fixed 
element, while a carrier traveling in theidirection of 
the arrow _1/ on said Fig. 8, will only occasion a current 
to pass through the windings upon the lower face of 
said fixed element. This difference in direction of 
-travel of 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 c of the windings on 
the upper face are connected, (1 to, feeder 1, b to feeder 
2, and c to feederB, while the terminals (1’, b’ and c’, of 
the windings on the lower face'are connected, at’ to 
feeder 3, b’ to feeder 2, and c’ 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 
‘pair of opposite faces, and proyided with windings such 
that the movable elements B will be caused to move 
in the direction of the arrow r, 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 
adjacent to the lower face of the core. To accom 
plish this end, I 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 from 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 connected that the 
entire length of the fixed element of the system will 
be constantly cnergizedfrom the source of current sup 
ply; and in Fig. 9, I have shown a definite section of 
the fixed element, the three sets 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 marmer common to three phase ap~ 
paratus. 
The system, as a whole, may have its ?xed element 

composed of a number ‘of‘ members, as illustrated in 
Fig. 9, although in order .to obtain high ef?ciency 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 isone slot per 
phase per pole, while in Fig. 8 there are two slots per 
phase per pole, on each slotted side. 

In Fig. 1 there are particularly illustrated three phase 
windings arranged to form six slots, a’, w’, a”, a", a“ and 

_ terial to be transported. 
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a6 connected in pairs in series, and each pair, consti 
tuting a division, connected in multiple with the feed 
ers l, 2 and 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 6". 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 element, when said element'is 
brought to contact with a given section of said con~ 
tact bars. 

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 6H are similarly supported upon the‘upper or inside 
surface of the underlying flanges of the same channel 
pieces. Each moving element of my system consists 
of a part b designed to be inductively energized by the 
magnetic ?eld 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 6-’ 
designed to run on the inner faces of the ?anges of the 
casing a, while the car body 1/ is provided with wheels 
1):‘ designed to run 011 the outer faces of said ?anges. I 
preferably also provide wheels 1)4 upon that part of the 
car structure which connects the part b with the body 
0’, so placed as to operate in the slot formed by and be 
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 
?anges. To 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 1') at each end thereof transverse 
bars b“, having contacts I)“ 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 I)0 on the part b, may obviously be em 
ployed in place of the bars I)". The electro-magnetic 
part b of each car or moving element'consists of a num 
ber of substantially parallel and relatively thin sheets. 
or laminations of iron I)‘, arranged as shown, and held 
in place by relatively thick side bars I)”. This part 1) 
forms a core which has extending transversely through 
it a number of copper bars I)“, electrically connected to 
the side bars 08, which are also of copper. The trans 
verse copper bars b‘J are placed relatively near one‘face 
of the core, which is slotted as shown. The entire mov 
ing element is, as stated, similar to the rotor of an induc 
tion motor, the parts I)8 and b9 constituting the winding. 
Under operating conditions, with the feeders l, 2 and 

3, connected to a source of three phase alternating cur 
rent, it will be seen that until a moving element B has 

- been placed on a track, there will be no current ?ow 
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 been placed on a track, as shown in Fig. 4, its con 
tacts b(3 and cross bars b", will electrically connect a sec- " 
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tionQoi contact bars 4, 5 and 6, or ,4“,§5“, andl?“, and close 
the circuit of the windings oi the division of the ?xed 
element of the system connected with said bars. As_a 
result, a magnetic ?eld will be produced which has an 
action upon the part b of each moving element, similarv 
to that between the stator and rotor of an induction mo 
tor. The partb with its attached car and whatever load 
it may carry, will, in consequence, be drawn along the 
track at a speed bearing a de?nite 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 ?xed element immediately adjacent to the 
moving car. ' 

. _ In Figs. 10, 11 and 12, I have illustrated‘my inven 
tion as applied to a cash carrying or store service system, 
the various stations of which are shown at O, C’ and 02. 
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 ,in Fig. 2, to and from the 
various stations.- In ordeij'that the carriers from the 

' station 0 may be directed, for instance,'either to station 
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O’ or station G2, I provide a switch structure D, shown in 
detail in Figs. 11 and 12, and consisting of a frame (1 con 
veniently supported from the channel sections a so as to 
extend above the carrier. _ This frame, immediately 
adjacent to the fork at which the tracksfor station 0’ 
meet those 'from station C2, supports auxiliary tracks d’ ' 
and d2,‘ Figs. 11 and 1.2, of which 'd2 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 prbvided with a pin d3 
so placed as to enter the branch track d2, and thereby 
cause said'carriers to be steered into that particular part 
of the system which leads to said station .0’. Similarly, 
carriers for the station C2 will be provided with a pin 

_ suitably placed to retain‘them in the straight run lead 
ing to said station. ' > I . 

In Fig. 13, I have illustrated diagrammatically 
means whereby a carrier may be conveniently started.“ 
or stopped. In this embodiment the feeders 1, 2 and 3 
are" connected as shown with the windings of the vari 
ous divisions, A2, A3, A“, etc., of the ?xed member of 

.. the system. 1. The division 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, 

' and the windings of said division A2, and normally open. 
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I preferably also permanently connect the free ends of 
the windings of said division. Assuming that the divi 
sion A‘i is near or partially within a terminal, or other 
station, where it is desired to slow down and stop the 8 
carrier, such result is accomplished by changing two of 
the terminal connections of the windings of said divi 
sion, as illustrated in said Fig-13, and also at the left 
hand of Fig. 8, with the result that the tendency of the 
carrier t6 continue its movement is overcome. In A6 
is also illustrated a division of windings, similar to those 
of the other divisions, but with a double throw switch 
11, interposed between the windings and the feeders 1, 

8 

2 and 3. 
shown,‘ that is to say, Witlrthe feeders in such connec 
tionwith‘the windings as would cause a carrier, except , 
for its momentum, to travel in‘ an opposite direction 
from that in which it would travel'upon ‘the other divi 

Normally the switch 11 is in the position 

70. 
sions A2, A“, A4 and A5. A carrier traveling at a high ' 
°speed over the divisions A2, A3, A4 and A5 would, there 
fore, be immediately slowed down by the reversal in 
direction of the magnetic ?eld set up in division A“. 
'When aocarrier has been brought to rest it may, if de 
sired, be caused to move further along saidpdivision by 
throwing switch ll into a reverse position so as to cause 
the windings to be connected with the feeders 1, 2 and 
3, in the same manner that those of the other divisions 
A2, A3, A4 and A5 are connected with them. When a 
carrier has been brought to the desired point, the switch 

80 

may then be opened and the carrier be brought to rest. 
lgclaimz. 
1. Aneelectri'c transportation system consisting “of a 

?xed member having windings adapted to be connected 
with a source of alternating current and normally open 
circuited, a track adjacent to and parallel with said ?xed 
member, ands movable member adapted to close the cir 
cult of the windings and thereby become inductively ener 
gizcd to travel along said track, substantially as described. 

2. An electric transportation system consisting of a 
?xed member having normally open circuited windings, a 
track adjacent to and parallel with said ?xed member, a 
movable member, and means whereby said normally open 
circuit?ed windings are closed and said movable member 
caused to move along said track, substantially as described. 

3‘. an electric transportation systemv consisting of a 
?xed member having windings; adapted to be connected 
with _a source of alternating current supply, normally 
open circuited and terminating in contact bars, a track ad 
jacent to and parallel with said ?xed member, contact bars, 
and a movable member carrying contacts adapted 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 ?xed 
member having windings connected with a source of alter 
hating current but normally open circuiited, a movable 
member or members, andmeans carried by each movable 
member for electrically connecting the windings of said 
?xed member, substantially as described. = i 

5. An electric transportation ‘system including a ?xed 
member having windings adapted to be connected with a 
‘(source of alternating current, a-movable member or mem-. 
bers having parts adapted to be so placed as to be induct 
ively ‘energized by the ?xed member, and means carried by 
said movable member formcausing energization of the 
windings of said .?xed member when in the immediate vi 
cinity of such member or members, substantially as de 
scribed. , i 

6. An electric transportation system including a ?xed 
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 ?xed member, 
and means‘carried by each movable member for electric 
ally connecting the windings of the ?xed member in the 
immediate vvicinity of such movable member or members, 
substantially as described. ‘ ' , ° 

7. An electric transportation system including a ?xed 
member'having windings connected with a source of alter-_ 
nating current but normally open circuited, a movable I 
member or members each having parts adapted to be so 
placed as to be inductively energized by the ?xed member, 
rind means independent of said parts carried by each mov 
,able member for electrically connecting the windings of 
‘the ?xed member, substantially as described. 

8. An electric transportation system including a ?xed 
member having successively disposed, windings ~‘all- con 
nected with a source of alternating current, ‘contact bars 
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connected with the windings, a movable member or mem 
bers each having parts adapted to be so placed as to be in 
ductively energized by the ?xed member, and contact 
means placed to engage the contact bars and electrically 
connect them, substantially as described. 

9. An electric transportation system including a ?xed 
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 ?xed mem 
ber and respectively connected to the windings, anda movv 
able member or members each embodying a core provided 
with a series of windings electrically independent of those‘ 
of the ?xed member, with a contact device or devices for 
electrically connecting the contact bars, substantially as 
described. 

10. An electric transportation system consisting of a 
?xed 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 ?xed mem 
ber, substantially as described. , 

11. An electric transportation system consisting of a 
?xed member provided with windings connected with a 
source of current, tracks supported in adjacency to oppo 
site faces of said ?xed member, and movable members 
adapted to operate upon said tracks, substantially as de 
scribed. ’ 

12. An electric transportation system consisting of a 
?xed member provided with windings. connected with a 
source of current, tracks supported in adjacency to oppo 
site faces of said ?xed member, and movable members 
adapted to operate upon said tracks and each embodying 
parts adapted to be inductively energized by said ?xedv 
member, substantially as described. 

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

14. An electric transportation system including a ?xed 
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 ?xed member, and windings 
on said ?xed member adapted to cause said movable mem 
bers to move in opposite directions on the respective 
tracks, substantially as described. > - 

15. An electric transportation system includingra ?xed 
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 
circuited windings successively disposed along said ?xed 
member, and contact bars in the path of travel of the con 
tacts b: the movable members, substantially as described. 

16. An electric transportation system including a ?xed 
member, a plurality of independent tracks extending along 
said ?xed member, windings on said ?xed 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 ?xed member and ope'ratedon either 
track, substantially as described. 

17. An electric transportation system consisting of an 

859,018 

elongated ?xed member provided with an inclosing casing 
, having a slot, a car adapted to be operated upon said cas 
ing, and a device projecting from said car and adapted to 
be inductively energized by the ?xed member, substantially 
as described. 

18. An electric transportation system includingr a ?xed 
member having windings adapted to be connected with a 
source of alternating current, a track adjacent to and par 
allel with said ?xed member, a switch structure for said 
track,'a movable member adapted to be operated upon, and 
provided with means for shunting it from said track 
through the instrumentality oi’ the switch structure, sub 
stantially as described. 

19. An electric transportation system including a fixed 
member having windings adapted to be connected with a 
source of alternating current, a main track in adjacency to 

65 
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and parallelism with said ?xed member, a branch track, ' 
and a movable member adapted to be operated upon both of 
said 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 ?xed 
member having windings adapted to be connected with a 
source of alternating current, a main track in adjacency to 
and parallelism with said ?xed 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 L110 
main track on to the branch track through the instru 
mentality of the switch structure, substantially as de 
scribed. } 

21. An electric transportation system including a ?xed 
member adapted to be connected with a source of alternat‘ 
ing current, main tracks adjacent to and parallel with said 
?xed member, branch tracks leading from said main tracks, 
switch structures at the intersections of the main and 
branch tracks, and a movable member or members adapted 
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 dc-l 
scribed, 

22. An electric transportation system consisting of a 
?xed member embodying a plurality of divisions of nor 
mally open circuited windings,‘ a track adjacent to and par 
allel with said ?xed member, a movable member adapted 
to travel upon said track, means whereby a division of nor 
mally open circuited windings of the ?xed member is 
closed by said movable member to occasion its travel along 
said track, and means whereby said division of windings is 
again open circuited as soon as said movable member has 
traveled beyond it, substantially as described. 

23. An electric transportation system including a ?xed 
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 this 

speci?cation, in the presence of two subscribing witnesses. 

FRANKLIN S. SMITH. 
Witnesses: ' 

WM. E. SHUPE, 
Jos. H. KLEIN. 
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