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ELIAS P. NEEDHAM, OF NEW YORK, N. Y.

PNEUMATIC RAILWAY AND CAR THEREFOR.

SPECIFICATION forming part of Letters Patent No. 268,715, dated December 5, 1882,
’ . App]ication filed February 24, 1882. (No medel.)

To all whom it may concern :

Be it known that I, EL1AS P. NEEDHAM, of
the city and county of New York,in the State
of New York, have invented: certain new and
useful Improvements in Pneumatic Railways
and Cars Therefor, of which the following is a
specification. . )

My invention relatesparticularly to continu-
ous pneumatic railways in which the cars are
impelled through a tube by exhausting -air
from the tube in advance of the cars and sup-

plying compressed air-to the tube behind the-
-cars; butcertain features of the invention are

applicable to railways in which the cars are
impelled solely by compressing the air behind

them or solely by exhausting the air in ad-

vance of them.

The invention consists in the combination,
with 4 pnenmatic-railway tube and two gates
or- valves therefor, forming between them a
station, at which a car may be stopped, of a
branch air-tube communicating with said main
tube behind and in advance of said gates or
valves, a pump in said branch air-tube, and a

‘pipe for conducting air froin the discharge of

said pump to the main tube between said gates
or valves and in rear of acar for the purpose
of starting the same.

The invention also consists in the combina-
tion, with a pneumatic-railway tube provided

- with pairs of gates forming stations between

_-them, and a pump for compressing air, of-a
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.pump .a .vacuum - equalizing' ehamber from
. which.the air is exhausted by the pump, and

pressure - equalizing chamber, into which air
is forced by said pump, and from which: the
compressed air is conducted to-said tube out-

-side the gates, whereby I provide for ‘main-
. taining a more uniform pressure in said tube
- behind the cars.

Where the cars are impelled
solely by exhausting air from the tube in ad-
vance of them I combine with the tube and

which communicates with the tube outside the

" gates; and in case cars are to be impelled by
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both pressure and vacuum both -equalizing-

chambers are used. ,
The invention also consists in the combina-

tion,with-two railwaytubes extending between

- two terminal stations, providing for traffic in

opposite directions, and provided with . pairs

of gates forming stations between them, of
pressure and vacuum equalizing chambers at
each station, the former communicating with
the tube for outgoing traffic outside said pairs
of gates, and the latter communicating with

the tube for incoming traffic outside said pairs

of gates, and 4 pump at each station for ex-
hausting air from. the vacuum-chamber. and
compressingitinthe pressure-chamber. Where

- the two tubes are parallel the pumps. in the

above combination may be used without the
pressure and vacuum chambers.
The invention also consists in the combina-

tion,with 4 pneamatic-railway tube containing

a’ car-track, and having gnide-rails upon its
sides and unpper portion, of cars adapted to
ran upon said track, and provided with gnide
rollers or wheels for running upon said gnide-
rails, - : '

In the accompanying drawings, Figure 1

- represents a plao partly in section of a pneu-

matic-railway tube embodying my invention.
Fig. 2 represents a longitudinal vertical see-
tion through a portion of said tube at one of
the stations, showing a car therein and upon
a larger scale. Fig. 3 represents a perspec-
tiveview upon a larger scale of a tibe for such
raillway. Fig.4 represents a perspective view
of one of the cars upon the same scale as Tig.
3. Tig. b represents a partly-sectional plan of

-a railway similar to that shown in Fig. 1, with

theaddition of pressureand vacuum equalizing
chambers; and Fig. 6 represents a sectional
plan of arailway alsoembodying my invention,
and comprising two tubes extending between

terminal stations, and providing for traffic in

opposite directions.
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Similar letters.of reference designate corre-

sponding parts in all the figures.

Referring first to Figs. 1 to 4, inclusive, A
designates a tube, of any suitable material,
which may or may.not be under ground, and
which, as represented, consists of two parallel
lines, which are adapted for traffic in opposite
directions upon one or two streets, and which

.are united at one or both ends by a curve, A/,

which is as broad or large as possible, if the
two portions of the tube are placed upon op-
posite sides of a singlestreet. The two paral-

lel portions are intended to be united at both
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'to be loaded or unloaded.

2

ends in all ecases where cars pass-from one to |
the otber.

At certain intervals in the tube A, where it
is desired to have stopping places or stations,
I arrange two gates or valves, B B/, at a dis-
tance apart more than safficient to receive a
train or car between them, and the space C
between the gates or valves I term * stations.”

At each station is a branch pipe or tube, D,
which communicates with the main tnbe A be-
hind and outside the gate or valve B, and in
advance of and outside the gate or valve B/,
and in any or all of the branch pipes along the
line are arranged pumps E, which are here
shown as rotary pumps, though air-pumps of
any construction might be employed. Each
pump E exhausts air from the tube A behind
the gate or valve B of the station at which it
is placed, and forces air into the said tube in
advance of the gate B/, and it will be clearly
understood that the several pumps produce a
continuous current of air throingh the tube A.

When it is desired to stop a car at any sta-
tioh the gate or valve B’ of that station is shut,
aud as the car approaches said gate it is cush-
ioned by the air ahead of it,and finally stopped
without jar or shock. Of conrse brakes might
be usedforstoppingthecars. Thegateorvalve
B is afterward closed, thus isolating the sta-
tion from the tube A an:d permitting the tube
to be opened at that point to enable the cars

When the car is to be started the gate or
valve B’ is orened; and in order to first start
the ear I employ a tube or pipe, F, extending
from the discharge side of a pump, E, to the
station C between the two gates B B/ and in
rear of the car (x, which is shown at one of the
stations, and, by delivering air between the
closed gateor valve B and the rear of the car,
impel the latter forward. When the air is to
be used for starting the car a valve or gate, s,
in the branch tobe D is closed to direct air
through the starting pipe or tube F.

In order to aid in starting the cars, the track
a between the gates B and B/ is preferably in-
clined, or has adescending portion, a’,asshown
in Fig. 2, and the car is stopped upon said in-
cline. As here shown, the bottom of said in-
cline a’ is on a level with the main portion of
the tube, and a second incline, a2, extending
downwardly in the reverse direction, is formed
in the track. The cars will then have to ascend
one incline, which will assist in stopping them,
and will stop upon theotherincline, upon which
they may be readily started. The two inclines
in the track are here formed by inclining the
tube A; but they might be formed by using a
straight tabe and inclining the track within
the tube. Aseclearly shown in Fig. 3, the tube
A is round or cylindrie; but it may be square
orrectangular in transverse section, or of other
desired formn, .

The car G is provided with wheels b; which:
ron upon the track-rails @; and in order to
properly guide the car I provide the two sides
and upper surface of the tube with gnide-rails

translucent material,

268,715

¢, and I provide the car with guide rollers or
wheels d for running upon said gnide-rails.
In the sides of the tube A may be provided
openings, which are fitted with tightly-sealed
windows ¢, of glass or other transparent or
to admit light to the
tube A. '

In order to adapt the car for turning curves

of comparatively small'radius, I construetit of
separate sections, each section being eomposed
of a platform-section, £, and an upright por-
tion, g, to which the guide rollers or wheels d
are pivoted. _

The several car-sections are hinged or piv-
oted together at 2, and are each adapted to
turn on its pivot, as may be necessary in
rounding a curve.

Referring now to Fig. 5, A designates the
tube in which the tracks a are laid, and the
two parallel sections of which are united by
curves ‘A’. Thetube A isprovided with valves
or gates B B/, which form stations or depots
between them. E de<ignates an air-pump,
which I employ to exhaust the air in advance
of the cars (,and to create a pressure behind
them.
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This pump communicates on one side

with a vacaum-equalizing chamber, B/, which =

communicares through a pipe, D, with the tube
A behind and outside the gate B, and from
which the air is exhausted by the pump; and
the said pump compresses air in a pressure-
equalizing chamber, I¥?, which communicaites
through a pipe, D, with the tube A inadvance
of aud outside the gate B’. . The chambers K/
E? serve to maintain a uniform degree of vae-
uum and pressure, and enable the cars to be
operated smoothly and at a uniform speed,
notwithstanding any small variations in the
speed of the pump. The two chambers B/ E?,
with the pipes D D, may be considered as
forming a pipe or passage around the station,
similar to oue of the pipes D shown in Fig. 1.

Referring now to Fig. 6, A A designate two
tubes, which extend between two terminal sta-
tions, €/, and provide for traffic in opposite
directions. These tubes are broken away to
reduce thelength of the drawings,and between
the two terminal stations each tube may have
any number of intermediate or way stations,
which are formed by gatesor valves B B/, and
tarnout or branch tubes D,and one or more of
these branch tubes niay havein themair-pumps,
aspreviously described. Ateach terminal sta-
tion C’ is a pressure-equalizing chamber, E?
which communicates with the tube for outgo-
ing traffic outside the gates by a pipe, H,and
a similar vacuum - equalizing chamber, E/,
which communicates with the tube for incom-
ing traffic outside the gates by a pipe, H. At
each terminal station C’ is an air-pump, E,
which constantly operates to exhaust air from
the vacuum-chamber I and compress air in
the pressure-chamber E?. At each terminal
station O/ are gates or valves B B/, the former
of which are always closed when a car is at
the station. ,

It will be seen that my invention possesses
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great advantages, because when the pumps
are arranged in the branch tubes a car is
enabled to make a complete circuit of the
tube—as, for instance, cars might be run con-
tinuously round and round in a’ circular tube
without changing their direction. As here
tepresented in Fig. 1, the railway  is only
adapted for runningcars in one direction, and
if itis desired to run cars in either direction
two starting-pipes, I, should extend one from
each side of the nump to the opposite end of
each station, and two valves, s, be provided,
one on each side of the pump.

What I claim as my. invention, and deswe.

to secure by Letters Patent, is—

1.-The combination,: Wltha pneumatie-rail-
way tube, and two gates or valves forming a
station between them, of a. branch air-tube
communicating with said main tube behind
and in advance of said gates or valves, a pump
in. said branch air- tube, and a pipe for con-
ducting air from-the discharge of said pamp

to the main tube between said gates or valves

and in rear of a car, substautially as specified,

2. The combination, with a pneamatic-rail-
way tube provided -with pairs of gates, form-
ing stations between them, and a pump for
compressing air.in said tube behind the cars,
ofa pressure-equalizing chamber into which air
is forced by said pump, and from which com-
pressed air is conducted to said tube outside
the gates, substantially as specified.

3. The combivation, with a pneuinatic-rail-
way tube provided with puairs of gates form-
ing stations between them, and a pump for ex-
hausting air from the tube in front of the
cars, of a vacuum-equalizing chamber into

-which air is conducted from said ‘tube outside

the gates, and from which air is exhaunsted by
said pump, substantially as specified.

4, The combination, with a pnewmatic-rail-
way tube provided with pairs of gates forming
statious between them, of pressare and vac-

uum equalizing chambers, both of which are

in communication with said tube ontside said

gates, and a pump for exhausting air from

said vacuam-chamber and compressing air in

;iald pressure-chamber, substantially as speci-
ed

5. The combination, with two parallel pneu-
matic-railway tobes extending between two
terminal stations, providing for traffic in op-
posite directions, and provided with pairs of
gatesor valves forming stations between them,
of a pump at each station for exhausting air
from the tube for incoming traffic outside
said pairs of gates, and at the same time com-
pressing the air so exhausted and supplying
it under pressure to the tabe for .outgoing
traffic outside said pairs of gates, subsmu-
tlally as specified.

"6, The combination, with two pneumatie-rail-
way tubes extending Letween two termimal
stations, providing for traffic in opposite
directions, and provided with pairs of gates

“forming stations between them, of pressure

and vacuum equalizing chambers at each sta-
tion, the former communicating with the tube
for outgoing traffic outside said gates and the
latter communicating with the tube forincom-
ing traffic outside said gates, and a pump at
each station for exhaussing air from the vac-
num-chamber and compressing it in the press-
ure-chamber, substantially as specified.

7. The combination, with a pneumatic-rail-
way tube containing a car-track, and having
guide-rails upon its sides-and upper portion, of
cars adapted to run upon said track, and pro-
vided with guide rollers or wheels for running
upon -said guide- I‘dllS, substantially as speei-
fied. ‘

ELIAS P. NEEDHAM.

Witnesses:
SAMUEL KILPATRICK,
OCHAS. A. NEEDHAM.
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