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UNITED STATES

ParTeEnT OFFICE.

CWHITCOMB 1. JUDSON,

PNEUMATIC

. OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO THE
JUDSON PNEUMATIC RAILWAY COMPANY, o

O SAME PLACEK.

RAILWAY.

SPECIFICATION forming part of Letfers Patent INo. 409,205, dated August 20, 18809.
Application filed April 2, 1888, Serial No, 269,325, (No model.)

1o all whom it may concern.: -
Be 1t known that I, WHITCOMB L. JUDSON,
a citizen of the United States, and a resident of
the city of Minneapolis, county of Hennepin,
5 State of Minnesota, have invented a certain
new and useful Pneumatic Railway, of which

- the following 1s a specification, reference be-

ing had to the accompanying drawings.
- My invention 1s designed more particu-

1o larly for use in large cities and their thickly-
populated urban districts as a substitute
for cable lines and other systems for obtain-
ing rapid transit on public streets, whether
surface or elevated roads.

15 My invention consists in the system here-
inafter fully desceribed and in constructions
for carrying outthe system, part of which are
tully set forth and claimed in this and an-
other application of even date.

20 The system may be briefly outlined as fol-
lows, when constructed as a surface road, viz:
An underground conduit provided with a
central surface slot extends between the rails
the whole length of the road, directly under

25 the center of the road-bed, similar to the con-
duit used by the cable railways. Within and
extending the whole length of this conduitis
a motive-power main or -conductor for sup-
plying the motive power to the motors from

30 a central station. This may be air from a

- compressor, a liguid under pressure, steam,
(whether direct or from superheated water
under pressure,) or even electricity, by the
proper changesin the form of the motor; but

35 Ipreferably use air. In the conduit, at defi-
nite short distances apart, are placed a series
of motors each having a connection with the
common motive-power conductor. "o the
under side of the car is attached a strong de-

40 pending part, which passes through the slot
and into the interior of the conduit.
able connecting mechanism the series of mo-
tors take hold of this dependent part in suc-
cession and thus propel the car. These mo-

45 tors and the mechanism for imparting their
motion to the car are so arranged that one
‘takes hold justas the otherlets go. The mo-

tive force for driving the 1]10t01‘b_1& supplied
and cut off automatically by the car itself
so through suitable valve mechanisn.

1n case of breakage.

By suit- |
line with each other,

Provis-

- = wm,

1on 1s made for traversing sharp curves, for
preventing the escape of the car in either di-
rection, and for instantly stopping the same
Provision is made for
a variable cut-off and for the unse of air ex- 55
pansively for a greater or less portion of the
stroke, as desired. Automatic switch mech-
anism is provided for shifting the car to right .
or left side tracks at the will of the operator,
the construction for the same being set cut 6o
in full in the other application of even date
herewith, under Serial No. 209,326, entitled

“switeh f01 street-railways.”

Like letters referring to like parts, I'igure
I is a general view in Slde elevation with the 63
walls of the conduit removed, illustrating the
main features of the System, but designed
more particularly to show the relation of the
motors to each other. Fig. Ilisa view, partly
in side elevation and partly in section, show- 7o
ing a pair of motors, the car-truck, and their

connections, ineluding the valve-controlling
‘mechanism.

Fig. III is a cross-section of the
conduit and air-main, showing end elevation
of the car-truck and propelling mechanism; y5

and Fig. IV isa plan view with a part of the

Fig. V is a detail, and
used on

track-bed removed.
Fig. VI shows form of cam-lever
curves.
A is the underground conduit, formed in 8o
any suitable way, but preferably composed of
a series of arched metallic trusses A’ backed
and overlaid by masonry A”. T'he top or arch
of the conduit is provided with the eustommy
longitudinal slot «. 85
A’ are the rails of the traclk.’ |
B is an air-main lying on the floor of the

conduit and extending its entire length to a

compressor at a central station. (Not Show_n.)

B’ B, &ec., are a series of air-motors fixed gc
in the conduit at definite distances apart in
each having an inde-
pendent connection with the main B.

C is the driving-car truck, of any suitable
kind, 05
The motors are of a special construction

designed for the purpose. The cylinder 1 1is
are- cajh:stped being approximately a half- Clrele,
and is closed atone end and open at the other.
The piston 2 is provided with a strong rigid ioo
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stem 3, conforming exactly to the curvature
of the cylinder and of the same or slightly
greater length than the cylinder. '

4 18 an air-chest mounted on the cylinder,
preferably on its closed end, and is provided
with a seat for a rotary valve 5.

6 is a supplyv-pipe connecting the air-chest
with the air-main. B

7 1s the port for passage of the air to and
from the eylinder, and 8 is the exhaust-duect
leading to the exterior of the chest and dis-
charging in the direction opposite to the travel
of the car.

The valve-stem projects through a stuffing-
box to the exterior of the air-chest, and a
crank-lever 9 is attached to the outer end
thereof for operating the valve.

It 1s evident that if air under pressure be
admitted behind the piston 2 the piston will
be moved through the length of the cylin-
der, and that the outer end of the stem 3 will
be moved through the supplementary are of
the same circle.

The converting and connecting mechan-

wsm.—The motion from the piston is con-

verted and applied to the car as follows: In
bearings on suitable supports, as d, within
the conduit 1s placed a shaft D, arranged at
right angles to the plane of the motor-pis-
ton’s movement and in the center of that
circle of which the cylinder is an are. To
this shaft i1s rigidly attached a strong crank
D’, preferably in same vertical plane as the
cylinder,of a length equal to the radius of the
cylinder-circle. The outer end of this crank
18 secured to the outerend of the piston-stem 3.
The shaft D will therefore be turned through
a half-revolution (approximately) by a single
stroke of the piston. On thisshaft ata point
to one side of its centeris rigidly secured a
strong cam-lever D’/ of greater or less length,

according to the distance through which it is

desirable to move the car by a single stroke
of the piston. ™o the outer end of the cam-
lever is fixed a short arm d’, at right angles
to its length, projecting toward the center
of the conduit, whichinturn is provided at its
outer end with an anti-friction roller d’’. To
the underside of the car-truck C is attached,
as before stated, a dependent portion C’,
which projects through the slot into the inte-
rior of the conduit. This dependent portion
within the conduit is in the form of a rectan-
gular truss of a length equal to the distance
between the forward and rear trucks of the
car. 'The vertical parts consist of a pair of
strong cylindrical steel bars ¢ ¢/, flattened
where they pass through theslot, attached by
swiveled connections, respectively, to the
front and rear t-ucks. These are tied to-
gether within the conduit and rigidly braced
above and below by suitable horizontal me-
tallic bars ¢’ and ¢’”’. To this dependent
portion of the car (the truss c¢’ ¢’ ¢’”’) is rig-

1dly secured a cam-track K, adapted to re-

ceive the head of the cam-lever D’’. This
track i1s in shape like an isosceles triangle

a8 shown.
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| with its base removed, having its apexat the

top and center of the truss and the extremi-
ties of its legs at the lower corners of the
same. 'T'his track is open at its ends and on
the side facing the cam-lever, and is pro-

vided with a strong lateral flange e, project- .

1ng from the upper edge of the frontleg, and

with a similar lateral flange e’, projecting
trom the lower edge of the hind leg, to fur-
nish the necessary resistance forthe pulland
push of the cam-lever. It may,if so desired,

be provided with lateral flanges both above.
and below on both legs; but thisis not neces-

Sary. |
The normal position of the levers D’/ is one
of rest, their free ends entering the mouth of
the cam-track in the forward movement of
the car. The cam-lever and the dependent
part of the car must be in different planes to
afford the necessary clearance. To secure
contact or engagement between the two, an
angular projection must be provided either
on the dependent part of the car or on the
cam-lever, or on both. In the drawings I
have, as before stated,shown such projections
on both—viz., the lateral flanges ¢ ¢’ on the
car and the arm ’, with its roller d’’/, on the
lever. '

A pawl ¢’ is pivoted to a suitable support,
as the top flange e, in proximity to the apex
of the track in the proper position to fall be-
hind the head of the cam-lever as it reaches
the apex and force it to take the rear leg of
the track through therest of its stroke. This
may be either a gravity or spring-actuated
pawl. In the construction shown the flange
e 18 provided with a slot, through which the
free end of the pawl is allowed to rise and
tall. |

The angle made by the two legs of the cam-
track to each other may be varied as desired.
I have found the angle shown to be a good
one for efficient work. |

It has been noted thatthe piston 2 and con-

sequently the cam-lever D’/ only make a half-
revolution. It is therefore necessary to re-

turn the piston and cam-lever to their normal
positions after each stroke. This is done by
coupling all the motors together in such man-
ner that the motor in use doing work will re-
store the piston of the motor directly in its
rear toits normal position.
a pair of independent sheaves F F and I/ I
are {ixed on all the cam-lever shafts D. From
these sheaves to similar sheaves on the adja-
cent cam-shafts in front and rear, respect-
ively, extend connections G, which are pref-
erably chains, link belts, or chains and rods,
These connections between the
sheaves of two adjacent cam-shafts have just
sufficient slack to allow one stroke of the
piston without being drawn taut. Conse-
quently, the slack in the connection between
the motor just letting go and the one just tak-
ing hold of the ear having been taken up, the

stroke of the working-motor will restore the
Ppiston of the former (oridle) motor to its nor-

IFor this purpose
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mal position, as is shown by motors I3’/ and
B Fig. I. Single sheaveswith connections
fl"OI]J dift
also do the work.

The valve mechanism.—For con trolling the
supply of air to the motors I use the follow-
1ng construction, viz: A series of independ-
ent valve-rails ' I/ corresponding in num-
ber to the number of motors are placed di-
rectly above the same within the conduit.
tach rail 1s hung to the lower arms of ver-
tical levers f f7, which, as shown, are bhell-
cranks piv otally secured at their elbows to
the trusses of the conduit, and whose upper
arms are tied towether by a eomlectm o-rod 7.
These bell-cranks are attached to the valve-
rails at points on the opposite sides of the
center of the rail, preferably near its extremi-
ties. A link 10 connects the rail with the
valve-crank 9. The valve-rail is provided on
1ts under side with an offset or shoulder 11,
the part 12 between the shoulder and the end
of the rail first reached by the car being of
ogreater depth than the part 18 between the
shoulder and the other end. In other words,
one part of the rail is larger (measured ver-
tically) than the other. Thisshoulder marks
the point of earliest possible cut-off. On the
dependent portion C’ of the driving-car is
mounted a vertically-movable bar G7. Tt is
prefer ably provided with pairs of keepers ¢
g’ at its oppoq,.lte ends encirling the steel bars

¢ and ¢’, on which, as ﬂmdes it 18 free to
move 111) and down for a limited distance.
Stops ¢”’, fixed on the bars ¢ ¢’ betw cen the
upper and lower keepers g and ¢/, will answer
for the purpose. T'o the front and rear ends
of the car-truck are pivoted at their elbows a
pair of vertical bell-crank levers I and IT’.
Ifrom the lower arms of these levers vertical
links /v iV extend through the slot in the con-
duit and are connected to the ends of the bar
x'. The upper arms of the bell-cranks are
tied together by a connecting-rod /’’. The

‘upper arm of the lever /i is extended and

provided with a handle II’”” and is used as
the operating-lever. It is evident that by
throwing thi% lever " forward or backward
the bar & will be raised or lowered. It may
be locked 1n any desired position in any suit-
able way, as by the notched segment 14, se-
cured to the car-truck, and a pawl 15 on the
lever for engaging with the same. To the
forward end of the bar G’is fixed an arm 106,
projecting laterally into the vertieal plane of
the valve-rails and provided at its outer end
with an anti-friction roller K for engaging
the lower surface of the same. On the bar
G" is also mounted a sliding sleeve 17, hav-
Ing an arm 13, projecting laterally parallel
with 16, and provided at its outer end with
a similar anti-friction roller I£”. A set of ex-
pansible toggle-levers I, on the lazy-tongs
principle, are connected at their rear end to
the sleeve 17 or arm 18. A pair of links
[ I’ econnect the forward end of the lazy-tongs
to an operating-lever M, which is pivoted to

erent 1‘.)0111t% ontheir per 1phel les will

' not far enough to open the exhaust.

e
tached to the trucks, but are mounted on

Co

the extended arm I’ of the Dbell-crank II.
To keep the links [ /" out of the way of the
bell-crank I and its link £, they are both
pivoted to the outer end of a short lever 19,

which is pivoted at its other end to the bell-

crank Il. It 18 evident that by working the
lever M the roller IX’” may be brought near
to or thrown away from the roller K

20 is a notched segment on the lever I1’”
for engaging with a pawl
].06]{1-1‘13 Lhe 161?*61 M in any desirved position.

The operation of this valve mechanism is
as follows: The normal position of the valve
o 18, as shown by motor B’ in Fig. II, open
for the exhaust and closed to the supply of
alr. As the ear moves forward, the roller I
irgt strikes the valve-rail and raises the same,
carrying with it the link 10 and valve-crank
9, revolving the valve, closing the exhaust
and opening to the supply. In case the roll-
ers are both together, as soon as they pass
the offset 11 the valve-rail will fall by its own
weight far enough to cut off the supply, but
The
alr in the eylmder will then be used expan-
sively until both rollers pass the forward
end of the rail, when the rail will fall to its
normail position, opening the ports for ex-
haust. - In case it is not desired, in the par-
ticular instance, to use the air e\pansn"{}ly,
the voller K’ is simply thrown to its most
remote position from I, and it will hold the
inlet-port open thr(mﬂh the whole stroke.
By pl&cmﬂ 1t at any 111t(,1111ec11f1te position
the cut-off may be made to take place earlier
or later, at will. In case it should be found
that 1t was never desirable-to use the air ex-
pansively, the valve-rail would be made of
uniform depth throughout, and the movable
roller K" and its actuating mechanism would
be discarded. This valve mechanism is

adapted to all conditions of the road-bed and

concdulit. In curves, for example, the valve-

rail- 1s formed to the same curved line..

Switching 18 readily done, as may be seen on
reference to the other application of even
date. Toprovide for the better traversing of
sharp curves, the vertical bars ¢ ¢’ are swiv-
eled in head-blocks N, attached to the car-
truck, and also in the horizontal bars ¢’” and
"7, The head-blocks N are not rigidly at-

cross-bars I’ I’ so as to be capable of a lim-
ited free lateral movement. This is to pre-
vent breakage of the dependent portion C7
in case the car should be thrown from the

track.

() is a combined brake and car-starter. On
the front tr uck-a*{le I fix a pair of friction-
wheels 21 and 22, with a clear space between
the two. A strong drive-lever 23 is pivoted
on the axle between the friction-wheels. A
short brake-lever 24 is pivoted to the lever
23, normally standing at an angle to the same.
A Dell-crank foot-lever 25 is also pivoted to
the lever 23

A pair of friction-bands 27 and 28 encircle

A rod 20 connects 24 and 25.
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the wheels 21 and 22, and are attached at one

end to the drive-lever 23 and at the other to
the brake-lever 24. By pressure on the foot-
lever 25 the bands are tightened on the fric-
tion-wheels as much as may be desired. On
the lever 23, near the handle of the same, is
also a finger bell-crank lever 29, which is also
connected to the lever 24. Dy throwing the
lever 23 backward to its limit and tightening
the friction-bands by the finger-lever 29 it

~may be used as a pinch-bar or hand-propeller

to start the car or move it short distances in
cases of uecessity. This is a provision to
meet. the possible contingency of a stoppage
or accident to some p{umculﬂr maotor.

The general operation of the construction
18 deemed clear from the description already
given. As to the propulsion of the car
through the cam-track and cam-lever, it is
evident that, inasmuch as the motors and
cam-shaft are stationary and the car movable,
when the head of the cam-lever traverses the
fixed cam-track the car must be moved. The

~application is in the nature of a pull on the

30

35

4.0

55
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front leg and a push on the rearleg of the cam-
track. |

In all positions of the car at least one motor
(supposing all to be in their normal working
condition) has hold of it. Thecar may, there-

fore, be started from any position of rest. It
may also be stopped in any position. By drop-

ping the bar G’ the ports may be thrown open
to exhaust, and the momentum of the car be
readily overcome by the brake.

In respect to the movement on grades the
car cannot escape backward in case a motor
should fail to work, because the cam-lever in
the rear leg of the cam-irack would have to
retraverse its path, Whlch it could not do on
account of the pawl ¢’/. The car would there-
fore be instantly stopped when the rear cam-
lever reached the apex of the cam-track; oth-
erwise the truss or cam-lever would have to
be broken, which could hardly happen under

the necessarily small momentum of the car

1n reversing 1ts path for so short a distance.
The car cannot run away in going forward
down a grade, unless the engineer should lose
his head, because by throwing the bar G’ to
an intermediate position (the normal expan-
sion-point) he can close both exhaust and
supply, and in that event therc would be a
vacuum behind the piston, and it would have
to be moved against atmospheric pressure.
T'o this, if necessary, he could add the hand-
brake. Hven if he should lose his head there
would be a limit tothespeeld of the runaway
car, which could be confined to the working
limit on a level under full power, inasmuch
as the air could only enter the cylinders as

fast as permitted by the size of the inlet or

exhaust duet, according to the accidental po-
sition in whieh the bar G’ happened to be
left. If the momentum of the car should
tend to make the piston move faster, it would
be resisted by atmospherie pressure to a
agreater or less extent. |

409,205

In order to beiter adapt the mechanism for
traversing curves, the cam-levers of the par-
ticular motm
1121d on the cam-shafts, but are so connected
as to have a hmited lateral swing, as shown
m I'ig. VI. Tothis end the part of the shaft
to which the cam-lever is attached is made
square, and the lower end of the cam-lever is
bifurcated. These bifurcated arms 30 and 31
embrace the square part of the shaft and are
pivotally secured to the same by bolt 32. The
swing to either side i1s limited by cutting the
corners from the lever, affording a pair of in-
clined faces 33 and 34 from the center out-
ward and upward. 'These faces meet the

square top face of the shaft and stop the

lever.

It will be readily understood that although
I have herein shown my invention as applwd
to asurface road it is equally well adapted to
elevated roads.

What I claim, and desire to secure by Let-
ters Patent of the United States, 1sas follows:

1. The combnmtwn with a movable car, of .

a series of cam-levers alonf the line of fr mfel,
a cam on the car with which said levers en-
gage in suceession, and one or more motors
for actuating sald levers, substantially as de-

Su'lbed

2. The combination, with a movable car, of
a seriesof vibratory levers arranged along the
line of travel adapted to successively engage
a part of said car and one or more motors for

actuating said levers, substantially as de-
Sembech |
The combination, with a movable car, of

a cam-track eonnected with the car, a series
of cam-levers along the line of travel adapted
1in their normal position of restto engage with
sald cam-track in the movement of the car,
and one or more motors for actuating said le-

Vers, substantially as deseribed.

4. T'he combination, with a movable car, of
a cam on the car, a series of levers along the
line ot travel, the relative lengths and posi-
tions of the cam and cam- Tevers being such
that one lever will engage the cam ‘befele the
preceding lever has left 15, and one or more

“motors for actuating said lover% substantially

as described.
5. The combination, with a movable car,of

a cam-track connected thereto, a series of

cam-shafts along the line of the car’s travel,

a corresponding series of cam-levers con-
nected with said shafts, adapted to traverse
sald cam-track in succession and propel the
car, and one or more motors for driving said

shatts, substantially as deseribed.

6. The combination, with a movable car, of

a A-shaped cam -track connected thereto, a

series of cam-shaftsalong the line of the car’s
travel, a corresponding series of cam-levers
connected with said shafts adapted totraverse
sald cam-track In succession and propel the
car, and one or more motors for driving said
shafts, substantially as described.

7. The combination, with a movable car, of

located in the curves are not
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a can -track connected thereto, a series ot
cam-shafts along the line of the car’s travel,
& corresljoudmﬂ serles of cam -levers con-
nected with said shafts, adapted to traverse
said cam-track and prv opel the car, and a cor-
responding series of stationary motors for

~driving said shafts, substantially as deseribed.

- 8. The combination,with a movable car, of
a A-shaped cam - track connected thereto, a
series of cam-shafts along the line of thecar’s
travel, a corresponding series of cam-levers
enmmeted with

the car, and a corresponding series of station-

ary motors for driving saild cam-shafts, sub-
stantially as deseribed.

0. The combination, with a movable car, Of
a cam-track eon.neeted thereto, a curved (3,5 7]-
inder adapted to receive an expﬂnslble IN0-

tive force, a piston movable lengthwise of

said cylinder, a cam-lever pn‘"oted to a fixed
support adapted to traverse said cam-track

and propelthecar,and a connection from said

piston to said cam-lev er, Snbsmntml]v as ce-
scribed.

10. The combination, with a movable cav,
of a cam-track 001111eeted thereto, a guwed
cylinder adapted to receive an expansible mo-
tive foree, a piston movable longitudinally of

sald eylinder, a rock-shaft, a connection from
sald piston to said shaft, and a cam-lever on
sald shaft adapted to traverse said cam- -track
and propel the car,substantially as deseribed.

11, The combination, with a movable car,
of a A-shaped cmn--tmek connected theleto

a curved cylinder approximately a half- circle

in length adapted to receive an expansible
piston movable longitudinally
of said cylinder, provided with a rigid stem of
equal length of a like curvature to the cylin-
der passing out through one end of the same
and traversing the supplunenml*y arc of the
cylindel‘-cil‘de, a rock-shaft arranged at right
angles to the plane of the piston’s movement,
a crank-arm on sald shaft having its outer
end rigidly attaclied to the outer end of said
piston-stem, and a cam-lever on said shaft
having a cam-head adapted to traverse the

said cam-track and propel the car, substan-.

tially as described.. |

12, In a rallway system, the combination,
with a movable car, of a cam-track connected
thereto, a rock-shaft arranged crosswise of the
car’s path, a cam-lever having at one end bi-
turcated arms. embracing said shaft at right
angles to its axis and pivotally secured there-
to and at the other a cam-head adapted to
traverse sald track, and a motor for driving
said shaft, substantially as deseribed, for the
better traversing of curves.

15. T'he combination, with two or more in-
dependent vibratory levers, of two or more
imdependent motors adapted each to move 1ts
respective lever through a half-revolution in
a constant direction and a flexible connec-
tion coupling together said levers having suf-

ficient slack to allow a single throw of one le-

sald shafts, adapted to trav-
erse said cam-track in succession and propel

ver before becoming taut, substantially as de-
scribed, whereby the motor in use is made to
restore the idle lever and the movable part of
the idle motor to their normal positions.

14. The combination, with a series of vi-
bratory levers, of a corresponding series of

stationary motors adapted to move said levers

I sucecession in a constant direetion and
couplings connecting all of said levers in
pairs with allowance for the throw of one of
the pair of levers before the coupling comes
into use, substantially as described, whereby
the WOl‘LlHﬂ‘—-leVBI" of the pair restores the idle
lever to its Tnormal position.

15. The combination, with a movable car

having a cam-tr ack eonnected thereto, of a se-

ries of rock-shatts mounted 1n fixed supports
at definiteintervals along the line of the car’s

travel, a corresponding series of cam-levers

connected with said shatts, adapted to trav-
erse said cam-track in succession in a con-
stant direction for propelling the car, and a
connection coupling together said shafts in
pairs with allowance for the throw of one shaft
before coming into use, substantially as and
for the purpose set for th. '

16.
dependent 1-001{~b11afts, of a corresponding se-
ries of independent motors adapted each to
move its respective rock-shaft through a half-
revolution, sheaves on said shafts, and a flexi-
ble connection coupling together the sheaves
of adjacent shafts having sufficient slack to
allow only a single throw of the rock-shaft
before becoming taut, substantially as de-

seribed, wher ebv 1he WOlLlﬂﬂ -motor 18 made_

to 1"est01e the rock-shaft last used to 1t8 nor-
mal position.

17, The combmatwn with a series of two or
more independent ro_ek shafts having crank-
arms, of a corresponding series of curved
(3}]111(1618 having pistons movable lengthwise
of the cylinder :;md piston-stems &ttaehed to
said crank-arms and movable through supple-

mentary ares of the eylinder-circles, sheaves

on said rock-shafts, and flexible connections
coupling together said sheaves, each having
suff elent Sl&CL to allow 011137&%11101&., torward
throw of the shaft, substantially as described,
whereby the piston under pressure 1*estores

The combination, with two or more 1n-.

1o
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the piston and rock-shaft last used to their

normal positions, substantially as described.

18. The combination, with a movable car,
of a series of stationary pressure-motors act-
ing on the car in succession to propel the
same, valves for controlling the supply to
said motors, levers for operating sald valves,
and connections from said levers to the car
for operating the valves with an auntomatic-
ally - variable cut -off, substantially as de-

seribed, whereby the air may be used expan-
sively for a greater or less part of the stroke.

19. The combination, with a mowvable car
having a dependent portion, of a series of sta-
tionary pressure-motors acting on the car in
succession, valves on said motors for control-
| ling the supply .of motive force. to the same,

120

125

130




10

20

30

vertically-movable horizontal valve-rails cor-
responding in number to the said motors and
supported one above every motor, each rail
having bearing-surfaces on its under side in
two diff erent horizontal planes for cutting off
at part stroke connections from said valve-
ralls to said valves, and a projection on the

dependent portion of said car adapted to en-

gage with said valve-rail, substantially as de-
embed

20. The combination, with a movable ear
having a dependent 1)011;1011 of a series of sta-
tiona,ry pressure-motors acting on said car in
succession, valves on said motors for control-
ling the supply of motive force to the same,
Vertlcally-mov able horizontal valve-rails sup-
ported one above each of said motors, each
raill having bearing-surfaces on its under side
on two dlf*erent ]101 1zontal planes, connec-
tions from said rails to said valves, a verti-

cally-adjustable bar on the dependent portion
of said car, a pair of lateral projections on
sald bar, one of which is fixed and the other
adwstable horizontally to and from the same,
and an Opemtmﬂ-connectlon from said ad-
Justable projection to within reach of the car-
operator, substantially as described.

21. The combination, with a movable car,
of a slotted power- condmt swiveled bars ex-
tending from different par t% of the car to the
1111]6]‘101‘ of the conduit, and braces connect-
ing said bars, substantially as deseribed.

409,205

22, The combination, with a nmvable car,
of laterally-movable head-blocks attached to
the front and rear truck-frames, dependent
bars swiveled in said head-blocks, and braces
connecting
scribed.

25. T'he combination, with a movable car,
of a slotted power—-eondmt laterall y-mov&ble

head-blocks on the car, swiveled bars extend-

ing from said blocks throuwh the slot into the
mtemor of the conduit, and braees connectnw

sald bars, subbtantmlly as deseribed.

24, The combination, with a movable car,
of a slotted power—eondmt laterally movable
head-blocks attached to the front and rear of
the car, swiveled bars extending from said
head- bloeLs through the slot into ‘the interior
of the conduit, braces connecting the parts of
sald bars Wlﬂlll’l the conduit, a cam-track
mounted on sald Dbraces, a series of pivoted
levers within the conduit along the line of

travel adapted to sueeesswely engage with

sald cam-track, and one or more motor% for
driving said levers, substantially as de-
sceribed.

WHITCOMDB L. JUDSON.

In presence of—
HARRY L. EARLE,
Jas. F. WILLIAMSON.
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said bars, substantially as de-
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