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UNITED STATES

PaTeEnT OFFICE,

"STEPHEN P. M. TASKER, OF PHI‘LADELPHIA, PENNSYLVANIA.

PNEUMATIC APPARATUS FOR THE PROPULSION OF VEHICLES. .

BPECIFICATION forming part of Letters Patent No. 364,450, dated June 7, 1887.
Application filed Octoler 9,1886. Scrial No. 215,796. (Xo model.) )

20 all whom it may conceri:

Beit known that I, STEPIEN P. M. TASKER,
a citizen of the United States, residing in the
City and County of Philadelphia, in the State
of Pennsylvania, have invented an Improved
Pneumatie Apparatus for the Propulsion of
Railroad Cars, Elevators, and other Vehiecles,
of which the following is a specification.

Broadly stated, the object of my invention
is the propulsion by pneamatic or kindred
power of wheeled vehicles,—its especial appli-
cability being as a substitute for horse, steam,
cable, electric and other motive powers in the
propulsion of street railway or tram-way cars,
although it is equally applicable to the moving
of elevator cars and other lifts.

Apparatus embedying a good form of my in-
vention is represented in the accompanying
drawings and desecribed in this specification,
the particular subject matter claimed as novel
being hereinafter definitely specified.

- In the drawings, which represent the device

in employment with a street railway car truck,
TFigure 1 isa vertical longitudinal central sec-

5 tional elevation through devices conveniently

embodying my invention. Fig. 2 isatop plan
view in the plane of the dotted line z—ax of Fig.
1, the casing cover being supposed removed.
Fig. 3 is a transverse sectional elevation
through the casing and conduit of Fig. 1 in
the plane of the dotted liney—y Fig. 2,showing
the spreading truck, carrier, pneumatic tube,
and conduit. Fig. 4 isa top, central, sectional
plan of the pneumatic tube and contained car-
rier. Tig. 5 is a rear elevational, or right
hand, end view of the carrier.  Fig. 6isa ver-
tieal, longitudinal, central, sectional elevation
througha portion ofthe pneumatic tube, show-
ing a modified form of carrier adapted for use
when but one car is to be driven, and Fig. 7
is a right hand end elevational view of the
carrier represented in Fig. 6.

Similar letters of reference indicate corre-
sponding parts. :

In the drawings, A represents a road bed
upon which arelaid two tracksor rails, ¢, upon
which the wheels of the vehiclerun. Between

the rails, midway of the intervening road bed,
is placed a cast or otherwise suitably formed
rectangular casing B, the upper surface of
which is either, as shown, flush with the road
bed and forming a part thereof, or else is

sunken and top-covered, and which is prefer-
ably of greater breadth thaun depth. A per-
manent cover slot b opens longitudinally
through the central portion of the upper sur-
face or cover of said easing. The floor of the
casing is likewise longitudinally slotted with
a floor slot b of greater breadth than the cover
slot . Beneath the floor of the casing, pref-
erably as a connected part of the casing itself,
is placed a longitudinally extending conduit
C of cast iron, or other preferred material, to
which the floor slot b* forms a longitudinally
extending top opening.

Within the conduit is contained a pneu-
matic tube or duet D of suitable elastic mate-
rial, which in the case of a horizontal disposi-
tion of parts such as that now being described,
is provided along its upper portion with alon-
gitudinally extending slit which is in aligh-
ment with the floor slot 5* of the casing and
the edges or lips of which are faced with pack-
ings d of rubber, or other soft or elastic mate-
rial, which when firmly pressed and held to-
gether constitute the pneumatic tube an air-
tight device capable of safe subjection to any
such pneumatic pressure as the material of the
walls of the tube is capable of withstanding.

It is to be understood that the casing, its
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cover slot, its floor slot, the eonduit, and the |

slit pneumatic.tube within the conduit, are
each co-extensive with the-length of the track
upon the road-bed, and, in the form of con-
struction represented, all sunken below the
road bed, after the manner of the cable con-
duit of a cable road. :

Within the casing and connected with the
exterior faces of the continuous packings d
which bound the edges of the slit in the pneu-
matic tube, are a double series of (considered
with respect to longitudinal disposition) equi-
distant rail brackets I, each conveniently in
the form of an angle iron, as shown in Fig. 3,
which bear upon the floor of the casing, but
are unconnected therewith so as to be adapted
to be moved transversely thereon. Each series
of these rail brackets, and by ¢ each series’’
I mean such brackets as lie upon a given side
of the casing is fizxedly provided with a con-
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tinuous spring rail F, the two rails being cor--

responding and preferably flat spring-bars co-

extensive in length with the length of the cas-
ing and contained therein.
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The rail brackets E, as represented in the
drawings, are disposed in opposing pairs, and
when forced together by said pairs close to-
gether the packings which are applied to the
respective edges of theslit of the tube and main-
tain the latter pneumatically tight.
means for maintaining this closure of the edge
Packings of the tube, may be resorted to bub
perhaps the simplest are a set of spiral springs
G adjusted to bear against the exteriors of the
rail brackets and by their stress to normally
maintain the latter together.

_ For convenience, and to permit of ready ad-
Justment, I place these spiral springs within
spring sockets b’ erected within the easing, and
provide each socket with an internal follower
g controlled by an adjusting bolt ¢* thread-
ing through the socket and controlled as to its
set by alock nut ¢°. By the adjustment of the

bolts the tension of the springs is regulated and

therail brackets maintainedtogetheratagiven
tension.

It will now be obvious that if the spring
rails, which lie in the same horizontal plane,
are spread apart by any instrumentality, they.
will occasion, to the extent to which they are
sprung apart, the separation of certain of the
opposing pairs of rail brackets, the opening
to a corresponding extent of the slit in the
pneumatic tube, and the compression of the
rail springs G- which bear within the range of
their movement; and that when the instru-
mentality for spreading the rails is removed,
the rails under the stress of the compressed
springs, reinforced by their own eclasticity,
will re-assume their normal parellelism and
close the slit in the pneumatic tube. The in-
struomentality which I employ to occasion this
opening to a limited extent of the slit of the

pueumatic tube is what I term a-“‘spreading-

truck”” H, the same being a device containing,
in the form of apparatus represented, hori-
zontal grooved wheels i, —two pairs of which
are preferably employed,~which run between
the spring rails or upon the inner edges of said
rails, and being, by pairs, of a greater breadth
than the normal breadth between the spring
rails, serve, as the truck is propelled, to spread
said spring rails to a limited extent both be-
fore and behind the truck. )

The truck is, midway of its wheels, provided
witha vertical yokeorecarrier bar I which passes
through both the cover and floor slots of the
casing, and also through that portion of the
slit of the pneumatic tube which is open by
reason of the spread given to the spring rails
by the truck itself which carries said earrier
bar, as above explained.

Above the cover slot of the casing the car-
rier bar is adapted to be connected, conven-
iently by means of a pin'i adapted to engage
with alever-actnated vertically movable plun-
ger J, with a car K upon the road bed, as
shown in Fig. 1.

It willbe now understood that any longitudi-
nal movement imparted to the vertical carrier
bar is also imparted to the spreading truck

Many"
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and to the ear npoun the road bed with which
said carrier bar is connected.

The device which T employ for moving the
carrier bar is a pneumatic carrier or follower
contained within the pneamatic tube, and well
made when of the following construction,which
is that represented in the first five figures of
the drawings. :

L is an elastic eylindriform bag or flexible
tube of diameter sufficient to almost fill the
pneumatic tube. . This bag is provided with
two end rings [/ of metal or other suitable ma-
terial, each of whichis conveniently provided
witha vertical radial web * from each of which
latter extends a horizontal connecting bar 7,
the two bars being centrally pivotally united,
conveniently upon a pin ¢~ formed as a por-
tion of the carrier bar., IKach of the end rings
of the carrier is provided with an elastic pack-
ing ring # which makes tight union with the
circumseribing pneumatic tube. The body of
the bag or carrier proper is reinforced by ex-
ternal strengthening rings.of metal or other
material 7', spaced apart a sufficient distance
to prevent the body of the carrier from com-
ing into contact with the internal faces of the
puneumatic tubein its movement therethrough.
The rear end ring of the carrier is permanently
open so that air, or other fluid, foreed through
the pneumatic tube in the direction of the
arrow in Fig. 1 hasfreeaccess to within the car-
rier. The carrier bar at the region of its pas-
sage through the carrier proper is by any suit-
able means, as for instance Dy the application
of an elastic collar P Fig. 1, made air tight
with respeet to said carrier. - '

The vertical web of the front ring of the
carrier is provided with two vertically dis-
posed semi-eircular doors M which swing upon
a vertical hinge pin m, and are adapted to
move in opposite directions,—either forward
from the ring or back against it so as to elose
it completely,—under the influence of links N
connected with a double arm bell-erank lever
O conveniently pivoted to the carrier bar and
controlled by a lever bar P> passing up through
the carrier, through the spread slit close to
the carrier bar, and through the cover slit in
the casing, above which it is connecled with
a threaded rod Q, or kindred operating device,
connected with the ear upon the road way and
controlled for vertical movement in either di-
rection by a hand wheel R threaded upon it
and supported upon a suitable wheel housing
7 framed upon the ear. The lever bar,which,
of course, has vertical movement with respect
to the carrier through which it passes,is made
tight to said carrier by a packing bag S con-
nected on the one hand at its lower portion
with said lever barand on the other hand atits
upper portion with the carrier. When the
hand wheel is operated to raise the threaded
rod and lever bar and deflect the bell erank
lever in such manner as to cause the closure
of the doors, this packing bag is drawn up
after the fashion of a bLellows within the car-
rier, while it is extended into the position
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shown in Fig. 1 of the drawings when the
doors are opened.

It is to be observed that the carrier is of such
sufficient length -that its end portions, which
are, as stated, provided with packingsto bear
against the inside of the pneumatic tube, are
beyond that portion of the pneumatic tube the
slit of which is spread apart by the operation

. of the spreading truck, and through which
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temporary. opening, as explained, the carrier
bar and lever bar pass.

Although such a carrier as that above de-
scribed is perhapsthe best form,and that neces-
sary when a series of carriers is employed, it
is obvious that it is not the only form to which
resort can behad. Thus, for instance, in Figs.
6 and 7 I have represented a modified form of
carrier cqually well adapted to subserve the
purposes of the invention when but a single
carrier, as in the case of an elevator, is em-

ployed, and which is coinposed of asingleend |

ring { provided with a packing 7', equipped
with doors M similar to those applied to the
front end ring of the carrier first described,
and also provided with.a single horizontal
connecting bar # which supports the carrier
bar I and the bell erank lever O for operating
the links N connected with the doors. It is
manifestly inconsequential that the doors of
this carrier are to the rear of the carrier bar
rather than to the front of if, as the operation
of the device is precisely the same in either
construction.  Both of the carriers described
readily pass around curves in the pneumatie
tube. ‘

Such being a description of a good form of
apparatus embodying my invention, its opera-
tion will be readily understood. Air under
pressure, or, in fact, any desired aeriform or
gaseous fluid, being forced through the pneu-
matic tube in the direction of the arrow in
Tig. 1, passes freely through the carrier when
its doors are open, but, when its doors are
closed, acts upon said doors to force the car-
rier forward aid with it the carrier bar;
spreading truck, and vehicle connected with
the carrier bar. As the carrier advances the
spreading truck serves to spread the spring
rails in the region of thepassage of the truck
to an extent sufficient to admit of the contin-
uous advance through said spread slit of the
carrier bar and lever bar, but not sufficient to
oceasion a spreading of the slit beyond the
region of the respective end rings of the car-
rier. After the passage of the spreading
truck the springs serve to-close together the
springrails, so as toonce more make hermetic-
ally tight the pneumatic tube.
therefore, of the area which it occupies within
the pneumatic tube the carrier of the first five
figuresitself becomesa partof said tube, in that
it forms an hermetically tight section within
the tube which always necessarily is located at
that part within the tube at which the latter
is as to its slit spread apart.

As the doors of the carrier are always un-

der control of the person entrusted with the

To the extent,

movement of the car, it is obvious that by
gradually opening or shutting them the car
can be brought to a standstill or caused to ad-
vance at any desired speed. Thus, when the
car is stopped the doors of the carrier will be
open and the entire body of air within the
pneamatic tube will be passing unobstructedly
through the carrier and serving to act npon
any carrier in advance; at the sametime, when
the doors of any particular carrier are closed
and that carrier is in motion the compressed
air in advaunce of it, being pressed forward by
the closed doors or for the time being tight
head of the carrier in question, will act upon
the carrier next in advance, in the same man-
ner that it would were the doors in question
open. Tt istherefore apparent that any num-
ber of carriers can be driven through the
tube at the same time, and that each one can
be controlled independently of its neighbors,
so that all are in movement, all ab rest, or any
particalar ones in movement and the others ab
rest..

Tt is of course to be understood that the

pressure must be sufficiently great to propel
the desived number of cars.

It will now be apparent that the important
feature of this invention is the provision of a
pneumatic tube a slitted portion of which ean

be opened and closed automatically to an ex-.

tent just sufficient to permit the passage of a
carrier bar connected with a carrier insidethe
tube through the normally closed slit in the
tube, the said carrier bar being connected
with a vehicle and all portions of the slit in

the tube not immediately adjacent to the car-

rier bar being tightly closed,—a result, when
a series of earriers are being operated, fur-
thered by the extension of the carrier a suffi-
cient distance in either direction beyond the
range of opening of the slit.

I have represented and described what I
consider a convenient and practical construe-
tion of apparatus embodying my invention: It
is however to be understood that in matters of
mechanical detail the construction shown may
be departed from without departure from the
invention. Thus, the forms of the lever con-
nection for controlling the doors of the carrier,
and the form of the doors themselves, may be
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varied without a departure from the principle -

of the carrier’s having a head adapted to be
opened or closed,—it being immaterial whether
doors, as sueh, or a register contrivance, or a
movable disk, or-any kindred device, be em-
ployed as asubstitute for the particular doors
shown and deseribed. Thus, also, the form of
the spreading truck and the specific mode of
mounting the spring rails may be likewise va-
ried. Of course the construction of the .car-
rier, the pneumatic tube, the conduit and cas-
ing may be such as convenience of manufacture
may dictate, while the carrier bar and lever
bar may be connected with the vehicle to be

propelled in any preferred manner,—thatmode:

of connection represented, being simply one of
convenient itlugtration. Thus also instead of
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the spiral springs for closing the rails, elastic-
cushions, elliptic springs, or kindred spring |

devices, may be substituted.

It is also apparent that it is not essential
that the pneumatic tube should be below the
surface of the road bed, or that it should be
maintained in any conduit, as it is apparent
that the deviece would be equally operative
were the pneumatic tube erceted above the
road way and connected with vehicles from
above, or at the side, rather than from below.
Of course, as stated, the device is especially
applicable for elevators.

Having thus described my invention, T
claim:-—

1. In a pnenmatic apparatus for the pro-
pulsion of vehicles, the following elements in
combination: a pueumatic tube having a lon-
gitndinal slit co extensive with its length, a
carrier closely fitted and adapted to travel
within said pneumatic tube, a pair of spring-
controlled rails respectively connected with
the respective edgesof theslit in the pnenmatic
tube and normally adapted to relain them
closed, a spreading truck adapted to travel

+ between and spread said rails, a carrier bar
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connected with the carrier and adapted to pass
through the temporarily open portion of the
slit of the tube, to which said truck is con-
nected, doors or their equivalent applied to
the carrier, suitable devices for opening and
closing said doors, a lever bar for operating
said deviees for opening and closing the doors
adapted together with the carrier bar to pass
through the temporarily open portion of the
slit of the tube, and a car or kindred vehicle
to which said carrier bar and lever bar are
connected and from which said lever bar is di-
reetly operated, substantially as set forth.

2. In combination with*the pneumatic tube
hereinbefore described, a carrier having a
tflexible body and packed at its respective ex-
tremities against the interior walls of said
tube, and likewise provided with .doors for
preventing, admitting, or regulating the pas-
sage of air in the tube through it, substantially
as set forth.

364,450

3. In an apparatus of the class lierein speci-
fied, a pneumatic tube having a longitudinal
slit eo-extensive with its length, packings ap-
plied to the edges of the slit for making a tight
union between said edges, spring rails con-
nected with the packings or edges of the tubes,
atravelling truck forspreading said rails apart
and thereby opening the slit of the tube, and
springs for returning the said rails to paral-
lelism and thereby closing said slit, substan-
tially as set forth. :

4. A carrier for a pneumatic tabe having a
head provided with doors or kindred deviees
for admitting, preventing or regulating the
passage of air through.it, suitable means for
controlling said doors, a bar passing air tight
through the walls of the carrier for operating
the devices for controlling the passage of air
through the earrier, and a carrier bar for con-
necting a car with said carrier, substantially
as and for the purposes set forth.

5. Ina pneumatic apparatus for the pro-
pulsion of vehicles, the following elements in
combination: a pneumatic tube having a slit
co-extensive with its length, a carrier closely
fitted and adapted to travel within said pneu-
matic tube, a pair of spring controlled rails
respectively connected with the respective
edges of the slit in the pneumatic tube and
normally adapted to retain them closed, means
for spreading apart said rails, a carrier bar
connected with said earrier and adapted to
pass through the temporarily open portion of
the slit of the tube, a car adapted to be con-
nected with the carrier through the medium
of the carrier bar and to be propelled thereby,
a casing for containing the spring rails and
within which the rail-spreading devices travel,
and a conduit for containing the pneumatic
tube, substantially as set forth.

In Testimouny Whereof I have hereunto
signed my name this sixth day of October, A.
D., 1856

STEPHEN P M TASKER.
In the presence of o

J BONSALL TAYLOR

Wu, C, STRAWBRIDGE,

52

83

60

05

70

75

8o




