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UNITED STATES

PATENT OFFICE.

ROBERT COOKE SAYER, OF BRISTOL, ENGLAND.

ELECTRIC TRANSMISSION.

No. 825,245,

Specification of Letters Patent,

Patented July 3, 19086.

Application filed January 27,1904, Serial No. 190,897,

To all whom it mwy voncern:

Be it known that I, RoserT CoOKE SAYER,
a subject of the King of Great Britain and
Ireland, residing at 11 Clyde road, Redland,

- Bristol, England, have invented certain new
~and useful Improvements in Electric Trans- |

mission; and I do hereby declare the. follow-
ing to be a full, 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. ’

The object is an electric railway with vehi-
cles to travel over it so constructed as to se-
cure ‘‘rapid” short-distance and ‘“express’”’
long-distance transmission for passengers
and goods able to be loaded and unloaded at
the level and directly from the pavements of
densely-populated urban - streets without
danger to other or its own traffic while being
trapsmitted through and from urban dis-
tricts and open country and across water to
connect similar populations in other lands;
and essentially it consists of—

First. Two or more rails carried on oppo-
site sides of a tube, frame, or support. One
or all such rails are formed with a head with-
out projecting bolts, fish-plates, or other pro-
jecting parts, a closed tube in the head, an
electric conductor in the tube insulated on
top by a ribbon able to rise and fall, parts of
the r.ilhead made concentric to the fulerum
of levers that are carried on the surface of the
rail by wheels or suspended from ‘s car and
retained in place by other wheels that run
against the concentric parts and are carried
on the levers each side of the rail by parts
able to more or less grip its head when the le-
vers and the wheels are actuated laterally.

_The levers carry an arm pointed at each end

able to push aside, but keep closed, the parts
closing the tube, so that conductors in the
arm having wheel-contacts to run against
the conductors in the tube and -raise and
thrust down the insulating-ribbon always
connect to and {rom the motors; a car or
body carried between the said rails by two
connected wheels, eacli end having double
flanges to guide them and able to swivel upon
it and run upon or against the rails, so that
the axis of the car produced will cut a line
between and connecting the centers of grav-
ity of a pair of the rails. One, or all the
wheels, has a motor within it regulated by
drawing its rotor more orless from or to its
stator, and cushioned from vibration by the

periphery of the wheel being separate from
its center driving part that acts against
springs between them and carrying the
wheel more or less by the said wheels acting
against the said concentric parts of the rail
should either of the motor-wheels fail, and
thus enables the perts to fulfil the necessary
conditions. :

Second. Constructing the tube, frame, or
support for the above said rails suspended
above urban streets or in shallow subways
below them close to their pavement and
bringing them to thesurface level of the pave-
ment at fixed stopping-places, so that air
may enter there and circulate through the
subways.

Third. Constructing the tube, frame, or
support suspended from floats in water by
hollow jointed tubes able to supply the tube
with air, jointing the rail-carrying tube b?f
known means, so as to make it flexible in all
directions.

"The object is attained as set forth by the
following specification and drawings,where—

Figure 1 shows in. parts a plan of the tube
or frame arranged for one side of urban
streets; Figs. 2, 3, 4, 5, sections at A A, BB,
CC, D D, on Fig. 1, having a datum Z 7%;
Figs. 6, 7, 8, cross-sections in open country:
Figs. 9, 10, sectional elevations of the tube
for tidal waters; Fig. 11, a section at E E,
Fig. 9; Figs. 12, 13, a plan and elevation of
the rail; g, 14, a section at F ¥, Fig. 13.
Fig. 15, a detail for insulating and picking
up the current; Fig. 16, a section at G G, Fig.
15; Figs. 17, 18, & section and plan of the car:
Figs. 19, 20, sections at H H, J J, Fig. 18, of
the wheel. '

The rapid-service cars @ in open areas,
Figs. 6 to 11, run in the same tube or frame
z and on the same rail 4 as the express-cars
b, the speeds being similar. As the popula-
tion increases, ¢ and b run in separate tubes
or frames z and pass one another in either
direction, above, below, or laterally. For
urban streets the frame z is suspended, Fig.
8, above or at the back of them or below
them, Figs. 1 to 5, but in all cases come to
surface stopping-places ¢ for ¢ and d for b at
either side of the pavement ¢ and buildings

f that pedestrians may step direct from e to

a or b without danger from other traflic.
For the cars b to paxs « and rise to the sur-
face to d the frame z is diverted laterally,
Figs, 1, 2, andd'5, and brought into line agam
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adjacent to the pavement e. The cars ¢ and
b are carried over water areas hz, Figs. 9, 10,
11 by the fube z being suspended from floats
%, connected by hollow jointed tubes ha to
provide air, and at the land approaches and
elsewhere when required for curvature the
tube z is formed in lengths zz, connected by

flexible joints kb of known form for 2z to suc- : In .
. have guiding-horns kj, secured to the saucers

cessively rest upon or be raised from walls
or the bottom hc by the floats A as the tides
fluctuate, (shown by dotted lines,) and the
tube 2 is fixed by the bank Ad, except where
steep gradients are admissible, Fig. 10. It is
then carried by wheels zh. The areas hz are
connected to urban districts by the tubes or

frames z, carrying the cars ab m hilly or flat

parts, as shown by Figs. 6, 7 and over obstruc-
tions by Fig. 8. '

In all cases the cars ab are supported be-
tween the rails 44, which are formed in cross-
section, of two duplicate parts i and fish-
plate parts ia without projections externally
at the head, a longitudinal key if, and parts
1b concentric to the center ja, on which levers
7 of known form and working are able to be
moved laterally, and these .parts are held
together by bolts ie. Thus a longitudinal
hollow or tube 1¢ is formed and closed by
soft longitudinal parts 4m and hard parts in,
thrust together laterally by springs 70 to in-
close an insulating-lining i/ and electric con-
duetors 17 jk il. ‘ '

The levers § carry an arm 70, Figs. 12 to 16,
20, upon their fulecrum-bolts ja. It has elec-
tric conductors 4 4l jk, comnecting with
wheels je jd je, that run upon the conductors
1 4l 7k in the tube ¢ and with links id and
the stator o of the motor, and the part of the
arm 7b, passing between the closing parts im
in of the tube ig, is pointed each end to fit
their curvature and keep ig opened as the

_arm jb passes on until closed again by the.
_ springs 10.

The levers § have parts ic¢ to fit
the rail % on -each side and carry wheels id
to run longitudinally against the two con-
centric parts b of the rail 44 and hold the le-
vers § to it, and the wheels id traverse the
parts ib laterally when the levers j are moved
to grip or be looseneéd from the rail 4. The
conductors 4] il carry positive currents, but
of different préssure, and when required 4l
is covered by an insulating-ribbon ¢p, hav-
ing lugs ig, that enter slots ir of suitable
length in the insulator 4k, so that as the
wheel jd passes along upon 4+l it raises the
ribbon ¢p and the lugs ig 1n ¢r, and the ribbon
ip is thrust down again by the following part
is of the arm 5b. The conductor 7k carries
the negative currents to the wheel jc.

The cars a b, Figs. 1, 6 to 8, and 17 to 20,
are carried by the wheels & and their two
flanges kb upon-and against the rails i1. . The
cars swivel upon’the wheels % at kq, as
“bogie” cars, by known means. .

The wheels k& are formed of a peripheral

825,245

part ka, having two flanges kb, lateral wheels
ke to rTun against fixed sides Im, explained
below, recesses kce, and stops kdd, carried on
the strap kde. The wheel & has an inner
concentric part kd with lugs kf, cross-springs
ke between two pairs of kf, and springs kg,
carried in saucers kh, having arms kkh, pro-
jecting into recesses kcc. The springs kg

7°

kh, and kh normally rest against the lugs kf 75
and the stops kdd, with their arms Akh .

against the ends of the recesses kcc. These
act in the left direction. Duplicate saucers

khh and attached parts act similarly against

duplicate stops and the springs k¢ to rotate
the periphery ka in the opposite (right) di-
rection. The inner part kd also has flanges
-k and teeth kI. The wheel k also has fixed
sides Im, retained in place upon the part kd
by wheels lao ma and the wheels kc on the
periphery ka and are connected by struts
km to a bearing kn and ko with a collar kp
to support the axle n of the rotor oo, having
keyways ne and the pinion nb to gear with
the teeth kI. The sides Im carry the stator
o of the motor. ,

The motor is formed of any number of
stator and rotor elements, one pair being
shown, according to the power required.
The rotor oo has keys oa in the ways na to
drive the axle » when raised to the dotted po-
sition or returned within o by turning the
handle p, rod pa, pinions pb, and screw-
bolts pc to raise the parts pd and their
wheels pe, on which the rotor oo rests.

Working: The electric pressure is sup-
plied to the rail-conductors 77 4l by known
means and passes to the wheel-contacts jc or
jd, arm jb, Fig. 16, the spindle ja of the le-
vers §, Fig. 14, the links i, and the stator o of
the motor, Fig. 20, and the negative jk is re-
turned similarly by id j je jb to the wheel je

and the conductor jk, Figs. 14, 15, causing its-

rotor oo by the keys oa to actuate the axle n
and pinion nb to drive the teeth kI and parts
kd kk Ef ke, so that the lower part &d of the
wheel k is driven, say, to the left for the carto
traverse the rail ¢ to the right, and the lugs
kf rotate to the left and slide the springs ke
with them upon ke and the saucers Lk, horns
ki, and kkh against the pressure of the
springs kg and resistance of the periphery La
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until kkh-meet the ends of the recesses kee.

Then the periphery ka necessarily rotates
with kd, if not before; but the saucers bhh

are left behind, thrust against their stops kdd

and arms kkh against the ends of their re-

cesses kee by the compression of the springs

kg. 'The springs ke cushion the vertical and
Iongitudinal motions, and the wheels ke ro-
tate against the fixed sides l'and m to give
them lateral motion. The wheels [ swivel to
act as bogies and-are thrust by known means
against the rails 44 for traction purposes and’
carry the cars within the tube, franie, or sup-
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port z from, say, a station ¢ or d, Figs. 1, 2, at
the pavement of a street to descend rapidly
to below. the street within z, but close to the
pavement ¢, Figs. 3 to 5, to give room for
drains {(or to ascend and be suspended above
the streets) and to rise (or fall) to other sia-
tions.c or d and descend (or rise) again and
reach opén country, Figs. 6 to 8, and cross
water, Fig. 9, by descending through the
bank hd to the suspended tube zz and z and
rise similarly, Fig. 10, to other lands. The
rotor oo of the moter is given more or less
power by drawing it to or from its stator, and
the car 1s stopped and firmly held independ-
ently of the wheels £ by the brake-jaws 4c,
Fig. 14, being made to grip the head of the
rail 49 more or less by drawing the upper
parts of the levers j together laterally by
known means and drag by the links id on the
sides Im. The car is normall§ carried each
end on one wheel k. Should it fail, the wheels
ad, Fig. 14, traversing the concentric sur-
faces 1b of the upper rail 7, support it.

What I clain, and desire to secure by Let-
ters Patent, is—

1. Two or more rails, carried on opposite
sides of a tube, frame, or support; one or all
such rails are formed with a head without
projecting bolts, fish-plates or other project-
g parts, a closed tube in the head, an elec-
tric conductor in the tube insulated on top by
a ribbon able to rise and fall, parts of the rail-
head made concentric to the fulerum of le-
vers that are carried on the surface of the
rail by wheels, or suspended from & car, and
retained in place by other wheels that run
ageinst the concentric parts and are carried
on the levers each side of the rail by parts
able to more or less grip its head when the le-
vers and the wheels are actuated laterally;
the levers carry an arm pointed at each end

-able to push aside, but keep closed, the parts

closing the tube, so that conductors in. the
arm having wheel-contacts to run against the
conductors in the tube, and raise and thrust
down the insulating-ribbon always connect
to and from the motors; a car or body carried
between the said rails by two connected
wheels each end having double flanges to
guide them, and able to swivel upon it and
run upon or against the rails, so that the axis
of the car produced will cut s lins connecting
and between the centers of gravity of a pair
of the rails; one, or all the wheels, has a mo-
tor within it regulated by drawing its rotor
more or less from or to its stator, and cush-
loned from vibration by the periphery of the

wheel being separate from its center driving

part that acts against springs between them,
and carrying the car more or less by the said

wheels acting against the said concentric

parts of the rail should either of the motor-
wheels fail, substantially as described.

2. Two or more rails, carried on opposite
sides of & tube, frame or support; one or all

fie)

et

suchrailsare formed with a head without pro-
Jecting bolts, fish-plates or other projectin

parts, a closed tube in the head, an electric
conductor in the tube insulated on top by a
ribbon able to rise and fall, parts of the rail-
head made concentric to the fulerum of Je-
vers that are carried on the surface of the rail
by wheels, or suspended from & car, and re-
tained in place by other wheels that run
against the concentric parts and are carried
on the levers each side of the rail by parts able
to more or less grip its head when the levers
and the wheels are actuated laterally; the
levers carry an arn: pointed each end able to
push aside, but keep closed, the parts closing
the tube, so that conductors in the arm have-
ing wheel-contacts to run against the con-
ductors in the tube, and raise and thrust
down the insulating-ribbon always connect
to and from the motors; a car or body carried
between the said rails by two connected
wheels each end having double flanges to
guide them, and able toswiveluponitand run
uponor against therails, so that the axis of the
car produced will cut a line connecting and
between the centers of gravity of a pair of the
rails; one, or all the wheels, has a motor with-
in it regulated by drawing its rotor more or
less from or to its stator, and cushioned from
vibration by the periphery of the wheel be-
ing separate from its center driving part thet
acts against springs between them, and carry

- ing the car more or less by the said whecls

acting agaiust the said concentric parts of the
rall should either of the motor-wheels fail,
constructing the tube frame or support for
the above said rails, suspended above urban
streets, or iu shallow subways below them
close to their pavement, and bringing them
to the surface-level of the pavement at fixed
stopping-places, so that air may enter there
and eirculate through the subwuys, substan-
tially as described.

3. A rail, a head to the rail without exter-
nal projections, levers of known form having
their center of. movement above the rail,
parts on the levers able to grip the rail-head,
wheels on the gripping paris able to run
agalnst parts of the rail made concentric to
their center and hold the levers in position,
substantially as described.

4. A rail formed with a head withon
jecting bolts, fish-plates or other proj
parts, & closed tube in the head, an cleciric
conductor in the tube insulated on top by »
ribbon able to rise and full, parts of the
head made concentric to the fulerim of jov
that are carried on the surface of the rail by
wheels, or suspended from a car, and ro-
tained in place by other wheels that run

£ Dro-
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against the concentric. parts and are earvied
on theleverseachside of the rail by parts able

t0 more -or less grip its head when the levers
and the wheels are actuated laterally; the

levers carry an srm nointerd af sach end able
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to push aside, but keep closed, the parts In westimony whereof T . have affixed my -
closing the tube, so that conductors in the | signature in presence of two witnesses.

arm having wheel-contacts to run against the | .

conductors in. the tube, and raise and thrust ROBERT COOKE SAYER.
down the insulating-ribbon always connect | -~ Witnesses: C

to and from the motors, substantially as de- + Lorin A. LATHROP,

seribed. Geo. E. CorLes.



