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To all whom it may concern:

Be 1t known that I, MarTin O. DoLsox, a
citizen of the United States, residing at Los
Angeles, in the county of Los Angeles and
State of California, have invented a new and
usetul Valve-Governor for Trolley-Pole Con-
trollers, of which the following is a specifica-
tion.

This invention relates to trolley-pole con-
trollers of the pneumatic type: and the main
object of the invention is to provide a novel
device actuating when the trolley-pole malkes

. a sudden movement upwardly to throw the

valve and cause the trolley-pole to be auto-
matically lowered.

Heretofore the valves of trolley-pole con-

trollers of the pneumatic type have been op--

erated, controlled, or governed by devices lo-
cated bodily on the trolley-pole, usually near
the upper end thereof. In a former applica-
tion of mine, filed July 28, 1904, Serial No.
218,544, 1s shown a device for (,ontrollmﬂ' such

alves whichh 1S operated by its cstmkmo*
aO‘amst the trolley-wire when the pole flies
up; but the disadvantage of locating devices
for controlling the valves on the pole is that
1f the trolley-pole becomes bent the coopera-
tion between the device and the valves he-
comes deranged, and the efficiency of the trol-
ley-pole controller is thus either greatly im-
paired or rendered n¢/; but the present inven-
tion, which consists of a device carried not
on the pole, but on the standard, and con-
trolled by inertia for controlling the valve,
overcomes this difficulty, as even though the
trolley-pole becomes bent the operation of
the valve i1s properly governed and even if
the pole should by accident break the device
will cause the valve to act so as to result in
depressing the pole or that part of it which
remains.

The invention also includes a novel means
for cushioning the downward drop of the
trolley-pole.

- Other objects and advantages of the inven-
tion will appear from the tollowmﬂ‘ cdescrip-
tion.

~The accompanying drawings 1llustmte the
Invention, and, referring thereto Figure 1 1s
a side elevation of the invention, Showmo' the
cylinder and adjacent mech‘mlsm w1th part
of the standard in vertical section and with
the trolley - pole raised, the EI()“EW resting
agalnst the wire. Fig. 2 1s a view similar to

Fw' 1, illustrating the position of the parts
Wlth the trollev pole down.

Fig. 3 1s a plan

view of the invention with the trolley-pole re-

moved, so as not to obscure the underlying
features. Kig.4 1s anenlarged sectional view
through the governing device. Fig. 5 is a
sectional view through the ratehet-drum and
1llustrates the pawls. The section is on line
2 o, Fig. 4. TFig. 61s a face view of the fric-
tion-plate and spring. Fig. 7 isan end eleva-
tion of the governor-rope clamp. _
Retferring particularly to Figs. 1, 2, and 3,
mounted upon the roof of the car is a base 1,
above which 1s mounted a standard 2, the lat-
ter being swiveled upon a pin 3, which is rig-
1dly mounted in the base 1, the pin 3 having a
central ‘air - passage 4, which communicates
with a pipe 5, leading to the compressed-air
supply on the car. (Not shown.) A pipe 6
1s connected by a suitable swivel-coupling 7
with the swivel-pin 3, the pipe 6 being con-
nected by a pipe 8 with a valve-chest 9, As
the construction of the parts adjacent the
swivel-pin 3 is fully described and claimed in
the former application of mine referred to,
1t need not be described in detail herein.
The rear end of the standard has a vertical
plate 10, to which is bolted an air-cylinder

11, the pldte 10 forming the front end of the

cylmder Mounted within the cylinder 11 1s
a piston 12, the detail construction of which
1s also fully described and claimed in the
former application referred to.

The piston 12 carries a piston-rod 13, which

extends through the plate 10, there being a
suttable stuffing-box 14.1n the plate 10, through
which the piston-rod extends. The end of
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the piston-rod 13 1s supported by a cross-head

or block @, which is slidably mounted on a
oulde 0, one end of which is attached to the
plate 10, the other end being supported by a

stmdard C. Extending rearwardlv from the
piston is a trunk-piston 15, which fits closely

ad 95

within a cushioning chamber 16, attached to

the rear end of the cylinder 11, there being
a suitable stuffing-box for preventing the

passage of air from the cylinder 11 to the

cushioning-chamber 16.

The rear end ot the cushioning-chamber 16

1s connected by a pipe 17 with the front end of
the cylinder 11, there being a suitable valve
18 for regulating the flow of air through the
pipe 17. The piston 12 1s provided with.a
rubber buffer 19, which is adapted to strike
agalnst the rear end of the eylinder 11, while
the front face of the piston 12 has a rubber
butfer 20, adapted to strike against a boss 21,

 formed on the inside of the forward end of
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the cylinder. Bolted to the standard 2 1s a
standard 22, having legs 23, to the upper ends
of which is pivoted a trolley-pole 24, having
an offset arm 25, which extends radially of
the pivot-pin 26, supporting the trolley-pole.
The arm 25 is connected by a link 27 with
the piston-rod 13.

Ixtending between the legs 23 and the cyl-
inder 11 are braces 28, (see also Fig. 3,) and
bolted to the braces 28 are cross-braces 29.

The upper wall of the cylinder 11 18 pro-
vided with a rear air-passage 30 and a for-
ward air-passage 31, and slidably mounted
within the valve-chest 9 1s a slide-valve 32,
having a central air-passage 33 and recesses
34 and 35 formed in its bottom face. The
bottom wall of the valve-chest 9 is also pro-
vided with outlet-passages 36 and 37, which
both communicate with the atmosphere. At-
tached to the valve 32 1s a valve-stem 38,
which extends through the front wall of the
valve-chest 9 and through a suitable stutfing-
box 39. |

When the valve stands 1n the position shown
in Fig. 1, air is admitted from the valve-chest
9, through the passages 33 and 30, into the
front end of the cylinder 11, while air in the
rear end of the cylinder isallowed to exhaust
throngh the passages 31 and 37, these two
passages being both in communication with
the recess 35.

As a means to vary the size of the openings
through the passages 36 and 37 in order to
regulate the How of air therethrough, throt-
tling-screws 40 are provided. (See Figs. 1, 2,
and 3.) In Fig. 3 the screws are shown as
leavinge only small openings in the respective
passage-ways a0 and 31. *

The forward end of the standard 2 is pro-
vided with a plate 41, from which rearwardly
projects a spring-bar 42, upon which is slid-
ably mounted a cross-bar 43, which is con-
nected by links 44 with the arm 25, there be-
ing a heavy coll compression-spring 45 encir-
cling the bar 42 and interposed between the
cross-bar43 and the plate41. Rigidly mounted
on the end of the bar 42 is a lever-supporting
arm 46, to the end of which 1s pivoted an op-
erating-lever 47, having a slot 48.

A bracket 49 1s adjustably mounted, by
means of a set-screw 50, on one. . of the links
44, and plvoted to the bracket 49 1s a link 51,
which i1s flexibly connected with the operat-
ing-lever 47, there being a bolt 52, which
passes through theslot 48, adjustably clamped
to the operating-lever 47, the end of the link
51 being pivoted to the bolt 52. |

Carried on the upper end of the trolley-
pole 24 1s a trolley-wheel 53 of the usual con-
struction, while pivoted to a c¢lip 54 on the
trolley <pole is a governor-rope clamp, (see
Fio. 7,)which comprisesa plate 55, with a bolt
56, having a hole 58, through which a gov-
ernor ropeor cable 57 passes, the rope 57 being
squeezed agalnst the plate 55 by screwing up

lever 47.

- 808,198

the nut 59 to draw in the bolt which pulls the
hole toward the plate.

By loosening the nut

59 the governor-cable 57 may be adjusted

through the bolt 56. This adjustment is not
only useful in assembling the parts, but 1s also
useful in readjusting the governor-cable it the
trolley-pole 24 becomes bent. Fastened to
the end of the governor-cable 57 is a trolley-
rope 60.

Mounted upon the cross-bars 29 is an iner-
tially -controlled device for controlling the
pneumatic means. In the present embodi-
ment the inertially-controlled device com-
prises a stationary shaft 61, which 1s rigidly
mounted upon supports 62. Loosely mount-
ed on the shaft 61 is a ratchet-drum 63, hav-
ing a hub 64 and a bearing-face 65. The
ratchet-drum 63 is provided with internal
ratchet-teeth 66. (See Figs. 4 and 5.)

Loosely mounted on the hub 64 is a friction- :
plate 67, which bears against the friction-face

65, being frictionally held against the face 6§
by a concavo-convex spring 68, (see Fig. 6,)
the spring 68 having four fingers 69, as shown,
and having its bore flattened at 70 to fit a cor-
respondingly-flattened face of the hub 64, so
that the spring 68 is prevented from turning
relatively to the ratchet-drum, the outer end
of the hub 64 being threaded and there be-
ing screwed thereon a nut 71 for adjusting
the pressure of the spring 68 against the fric-
tion-plate 67. ~The friction-plate 67 has a top
tud 72 and a bottom stud 73.

Lioosely mounted on the shaft 61 is a spring-
drum 74, to which is secrewed a winding-drum
75. The outer end of a spiral spring 76 1s
hooked to a hook 77, the inner end of the
spiral spring 76 being hooked to the station-
ary shaft61. The spring-drum 74 hasa flange
78. which lies close to the adjacent edge of
the ratchet-drum 63, thereby forming an in-
closed space within the ratchet-drum 63.
Within the inclosed space thus formed and
pivoted to the spring-drum 74 are pawls 79,
having detents 80, which are adapted to en-
agage with the teeth 66 of the ratchet-drum
when the pawls are moved outwardly, the
pawls 79 being normally held out of engage-
ment with the teeth 66 by coll-springs 81,
which resiliently hold the pawls 79 against

- stop-pins 82.

The stud 73 of the friction-plate 67 1s con-
nected by a link 82 with the valve-stem 38,
while the stud 72 of the friction-plate 67 is
connected to the governor-cable 57. (See
Fig.1.) Fromthestud 72the governor-cable
passes under a small sheave 90, mounted ina
bracket 91, which is fastened to the trolley-
pole and so arranged that the lower groove
of the sheave intersects the pivotal axis of the
trolley-pole. Thus there is no interference
with the governor-cable as the pole rocks up
and down. A rope 84, wound on the wind-
ing-drum 75, is connected to the end of the

(See Fig. 3.)
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In operatlon air is admitted through the | fect the governing devwe and shift the valve.

pipe 5 and its connections to the Valve chest
9, and thusto the rear end of the cylinder 11,
thereby holding the piston 12 near the front
of the eylinder and holding the trolley-pole
raised so that the trolley rests against the
wire, which action of the piston is also assist-

ed by the spring45 tending to force the eross-

bar 43 outwardly and acting upon the trolley-
pole through the arm 25 and links 44. As
the car moves along and the trolley-pole 24

plays up and down owing to variations in

the height of the wire the piston 12 will be
moved slowly back and forth in the cylmder
thus when the pole 1S moved down by the wire
slightly compressing the air in the rear end
of the cylinder and “also slightly compressing
the spring 45, the pole being moved up again
as the wire rises by the expansion of the
spring 45 and by the compressed air back of
the piston. As the pole thus moves up and
down under these normal conditions owing

to the varying height of the wire the links 44

are reclprocated lowlv and the operating-
lever 471s thusrocked back and forth through
the medium of the link 51, and as it is pushed
back by the upward movement of the pole it
pulls upon the rope 84 and rotates the wind-
ing-drum 75 and spring-drum 74, the ratchet-
drum 63, however, remaining 5tat10naw, s
the p"LW]S 79 are held by the springs 81 out
of engagement with the teeth 66 of the ratchet-
drum, there not being sufficient centrifugal
force to overcome the tension of the spring
81. As the pole is moved slowly downward

and the operating-lever 47 is thus rocked in

the opposite direction the sprmcr 76 expands
anc rotates the winding-drum 75 in the Oppo-
site direetion, thus taking up the slack in the
rope 84. \Vhen the tr olley flies from the wire,
the air-pressure back of the piston 12. to-
gether with the spring 45, produces a quick
upward movement of the trollev pole 24, and
as the links 44 move backward the operatmo'-
lever 47 15 pushed quickly backward, which,
through the rope 84, imparts a quick rotatlon
or & rotative jerk to the spring-drum 74, the
centrifugal force arising therefrom causing
the pawls to fly outwardly Into engagement
with the teeth 66 and to thereby impart rota-
tion to the ratchet-drum 63, which, being in
frictional engagement with the friction-plate
687, rotates the latter and the latter through
its stud 72 , link 83, and valve- stem 38 quwhlv
pulls the valve 32 1nto its opposite position.
thus allowing air to exhaust from the front
end of the cylmdez through the passages 30
and 36 and admitting air to the rear end of
the eylinder thlouOh the passage 31, which
moves the piston 12 toward the fr ont end of
the cvhndel and, overcoming the pressure of
the spring 45, qmchlv pulls down the trolley-
pole into the position shown in Fig. 2. But
a slight upward movement of the trolley is

When compressed air is admitted to the rear of
the piston, part of it flows through the pipe 17
into the cushioning-chamber 16, so that as the
piston 12 moves toward the front of the cylin-

der and the trunk-piston 15 moves against the

compressed air within the cushioning-chamber
16 the forward movement of the piston iscush-
ioned, and this prevents undue strain on the
mechanism by softening the latter part of the
downward movement of the trolley-pole, so
that the pole is dropped easily into its hori-
zontal position. The pressures within the
cushloning-chamber 16 and the rear end of

the cylinder are thus equalized, and the rate

of flow of air through the pipe 17 may be reg-
ulated by ad Justmo the valve 18. As the fric-

- tion-plate 67 is rocked, as before deseribed,

the governor-cable 57 is also pulled slightly,

- the clamp 55 swinging freely to allow of this

action. As but aslightamount of movement
of the friction-plate is required to shift the
valve 32 and as the outward movement of the

operating-lever 47 may causea greater amount

of rotation ot the ratchet-drum 63 than is nec-

‘essary, this excess of movement is provided

for by allowing the ratchet-drum to sliprela-
tively to the friction-plate 67, so that after
the valve 32 has been shifted to its limit fur-
ther movement of the friction-plate 67 is pre-
vented, and if there is an excess of movement

the ratchet-drum 63 continues rotation, its

friction - face 65 slipping over the frmtlon-
plate 67.
To further cushion the downward move-

‘ment of the pole, the throttling-screw 40 is

regulated so as to restrict the outward flow

- of air through the passage 30 in exhausting,

so that the air back of the piston being re-
tarded in 1ts escape acts as a cushion during
the drop of the pole.

When 1t 1s desired to elevate the pole to the
wire, the trolley-rope 60 may be pulled, which
will rock the clamp 55 rearwardly and through

. the medium of the governor-cable 57 will ro-
tate the friction-plate 67, moving its bottom

stud 73 toward the valve-chest 9, and through
the medinum of the link 83 and valve-stem 38
will shift the valve 32 to 1ts original normal
position, so that air is admitted through the
passages, as before described, to the fmnt end

of the cylinder, forcing the piston 12 to the

rear end of the cylinder, and thus elevating
the pole, which may be guided onto the wire
by proper manipulation of the rope 60. |
The valve 32 1s retalned in position after
the rope 60 has been released by reason of the

friction of the parts, and it will not again be .

shifted until the trolley - pole is a,llowed to
take a quick upward movement sufficient to
cause the pawls79 to fly out into engagement

-with the teeth 66, and this movement may be

secured, if desired, by means of the rope 60
and is accomphshed by pulling down the pole

05 required after it jumps from the wire to af- | 24 and then suddenly releasmﬂ' the rope 60,
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governing device to operate.

L

so that the pole will take a quick upward
jump, which will give the necessary jerk to the
spring-drum 74, which will then cause the
pole to drop, as before described. This en-
ables the trolley-pole to be easily lowered to
its horizontal position whenever desired with-
out undue effort.

When the pole takes an upward jump, the
movement of the piston 12 toward the rear
end of the cylinder is also cushioned by rea-
son of the air within the rear end of the cyl-
inder being restrained from too rapid an es-
cape through the passage 31 by the other throt-
tling-screw 40.

What I claim 18—

1. Supporting means, a trolley-pole mount-
ed thereon, means on the supporting means
for moving the trolley-pole, and an inertially-
controlled device on the supporting means op-
eratively connected with the trolley-pole and
operated by a quick movement thereof for
ooverning the moving means.

2. Supporting means, a trolley-pole mount-
ed thereon, means on the supporting means
for moving the trolley-pole, and an inertially-
controlled device on the supporting means op-
eratively connected with the trolley-pole for
cgoverning the moving means, and means for
operating said device indepencently of the
trolley-pole to cause the moving means to op-
erate.

3. Supporting means, a trolley-pole mount-

ed thereon, means on the supporting means
for moving the trolley-pole, and an inertially-
controlled device on the supporting means for
governing the moving means and operatively
connected with the trolley - pole whereby a
quick movement of the trolley-pole causes the
inertially-controlled device to operate.

4. Supporting means, a trolley-pole mount-
ed thereon, pneumatic means for moving the
trolley-pole, and an inertially-controlled de-
vice on the supporting means for governing
the pneumatic means and having an operative
connection with the trolley-pole whereby a
quick movement of the trolley-pole causes the

5. Supporting means, a trolley-pole mount-
ed thereon, pneumatic means for moving the
trolley-pole, and an inertially-controlled de-
vice on the supporting means for controlling
the pneamatic means.

6. Supporting means, a trolley-pole mount-
ed thereon, pneumatic means for holding the
trolley-pole suspended and for depressing the
pole, and an inertially-controlled device on
the supporting means for governing the pneu-
matic means and operated by a quick move-
ment of the trolley-pole.

7. Supporting means, a trolley-pole mount-
od thereon, pneumatic means for raising and
lowering the pole, and a device on the sup-
porting means for governing the pneumatic
means and operative by a quick movement of
the pole to render active the pneumatic low-

808,198

ering means, and being operative independ-

ently of the pole to render active the pneu-
matic raising means.

8. Supporting means, a trolley-pole mount-
ed thereon, means on the supporting means
for moving the trolley-pole, a device on the
supporting means operatively connected with
the trollev-poleand operated by a quick move-
ment thereof for governing the moving means,
a governor connection for operating the gov-
erning device independently of the trolley-
pole, and means hinged to the trolley-pole and
adjustably clamping the governor connection
for supporting the same.

9. Supporting means, atrolley-pole mount-
ed thereon, pneumatic means for moving the
pole, a valve carried by the pneumatic means
for controlling the same, and an inertially-
controlled device carried on the supporting
means for actuating thevalveandoperatively
connected with the trolley-pole whereby a
quick movement of the latter causes the in-
ertia device to operate and control the valve.

10. In combination with supporting means
a trolley-pole mounted thereon, pneumatic
means for operating the pole, a valve carried
by the supporting means for controlling the
pneumatic means, and a device carried by the
supporting means for governing the valve
comprising a ratchet with an operative con-
nection with the valve, a pawl operating by
inertia to engage the ratchet, supporting
means for the pawl, and an operative con-
nection from the trolley-pole to the pawl-sup-
porting means for moving the same.

11. In combination with supporting means
a trolley -pole mounted thereon, pneumatic
means for operating the pole, a valve carried
by the supporting means for controlling the
pneumatic means, a device carried by tne sup-
porting means for governing the valve com-
prising a ratchet with an operative connec-
tion with the valve, a pawl operating by in-
ertia to engage the ratchet, supporting means
for the pawl, an operative connectlon from
the trolley-pole to the pawl-supporting means
for moving the same in one direction, and
means for moving the pawl-supporting means
in the other direction.

12. In combination with a trolley- pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means,
and a device for governing the valve compris-
ing a ratchet-drum, a friction-plate bearing
aoainst the ratchet-drum, a connection from
the friction-plate to the valve, a pawl operat-

ing by inertia to engage the ratchet-drum,

supporting means for the pawl, and an oper-

ative connection from the trolley-pole to the

pawl-supporting means for moving the same.

13. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means,
and a device for governing the valve compris-
ing a ratchet-drum having an operative con-
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nection with the valve, a winding-drum, a | luble on the shaft, a connection from the fric-

pawl carried thereby and adapted to engage
the ratchet-drum, a governor-rope on the
winding -drum, and means operated by the
trolley - pole for pulling the governor-rope
and rotating the winding-drum. ;

14. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means,
and a device for governing the valve compris-
ing a ratchet-drum having an operative con-
nection with the valve, a winding-drum, a
pawl] carried thereby and adapted to engage
the ratchet-drum, a governor-rope on the
winding-drum, a pivoted lever connected to
the governor-rope and means operated by the
trolley-pole for actuating the pivoted lever.

15. In combination, a standard, a trolley-
pole pivoted thereto, a spring-bar on the stand-
ard, a cross-bar slidable on the spring-bar,
links connecting the cross-bar with the trol-
ley-pole, a supporting-bar on the cross-bar, a
lever pivoted to the supporting-bar, a link
connecting the lever with one of the afore-
sald links, pneumatic means for operating the
trolley-pole, a device operating by inertia for

~controlling the pneumatic means, and means

30

33

40
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65

~operated by the pivoted lever for actuating

the inertia means.

16. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means,
and a device for governing the valve compris-
ing a ratchet-drum, a winding-drum with op-
erative connections to the trolley-pole, pawls
on the winding-drum for engaging the ratchet-
drum, a friction - plate bearing against the
ratchet-drum, a connection from one side of
the friction-plate to said valve, and a gov-
ernor-rope connected to the other side of the
friction-plate and supported by the trolley-
pole.
17. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means, a
device for governing the valve comprising a
ratchet-drum, a winding-drum with operative
connections to the trolley-pole, pawls on the
winding-drum forengaging the ratchet-drum,
a triction-plate bearing against the ratchet-
drum, a connection from one side of the fric-
tion-plate to said valve, a governor-rope con-
nected to the other side of the friction-plate
ancd supported by the trolley-pole, and means
for regulating the friction between the fric-
tion-plate and ratchet-drum.

18. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means,
and a device for governing the valve compris-
ing a stationary shaft, a ratchtt-drum revo-
luble on the shaft, a winding-drum revoluble
ontheshaft, spring-pressed pawlson the wind-
ing-drum normally held out of engagement
with the ratchet-drum, a friction-plate revo-

tion-plate to the valve, and means operated
by the trolley-pole for rotating the winding-
cdrum. |

19. In combination with a trolley - pole,
pneumatic means for operating the pole, a
vaive for controlling the pneumatic means, a
device for governing the valve comprising a
stationary shaft, a ratchet-drum revoluble on
the shaft, a winding-drum revoluble on the
shaft, spring-pressed pawls on the winding-
drum normally held out of engagement with
the ratchet-drum, a friction-plate revoluble
on the shaft, a connection from the friction-

O
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75

plate to the valve, means operated by the 8o

trolley-pole for rotating the winding-drum in
one direction, and a helical spring inside the
winding-drum, and having one end attached to
the shaft and its other end attached to the

winding-drum for rotating the latter in the 85

opposite direction.

20. In combination with a trolley - pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means, a
device for governing the valve comprising a
stationary shaft, a ratchet-drum revoluble on
the shaft, a winding-drum revoluble on the
shaft, spring-pressed pawls on the winding-

drum normally held out of engagement with

the ratchet-drum, a friction-plate revoluble on
the shaft, a connection from the friction-plate
to the valve, means operated by the trolley-
pole for rotating the winding-drum, and a
spring stationary on the shaft and bearing
against the friction-plate.

21. In combination with a trolley-pole,
pneumatic means for operating the pole, a
valve for controlling the pneumatic means, a
device for governing the valve comprising a
stationary shaft, a ratchet-drum revoluble on
the shaft, a winding-drum revoluble on the
shaft, spring-pressed pawls on the winding-
drum normally held out of engagement with
the ratchet-dram, a friction-plate revoluble on
the shaft, a connection from the friction-plate
to the valve, means operated by the trolley-
pole for rotating the winding-drum, a spring
stationary on the shaft and bearing against
the friction-plate, and a nut on the shaft for
regulating the pressure between the spring
and friction-plate and between the latter and
the ratchet-drum. ' .

22. In combination, a trolley-pole, pneu-
matic means for operating the pole compris-
ing a cylinder and a piston therein connected
with the pole, a cushioning-chamber adjacent
the cylinder,a trunk-piston attached to the first;
piston and playing in the cushioning-cham-
ber, and a pipe connecting the rear end of the
cushioning-chamber with the front end of the
cylinder.

23. In combination, a trolley-pole, pneu-
matic means for operating the pole compris-
ing a cylinder and a piston therein connected

go
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with the pole, a cushioning-chamber adjacent 130
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the cylinder,atrunk-piston attached to the first

piston and playing in the cushioning-cham-
ber, a pipe connecting the rear end of the
cushioning-chamber with the front end of the
cylinder, and means for regulating the cush-
ioning effect of the air within the cushioning-
chamber comprising a valve insaid pipe where-

by the flow of air therethrough is controlled.

24. A cylinder, a piston therein, a valve-
chest on the cylinder with passages from the
valve-chesttothecylinder, avalvein the valve-
chest and adjustable means for regulating the
flow of fluid through the passages.

95. A cylinder, a piston therein, a valve- |

chest on the eylinder with passages from the

valve-chestto thecylinder, avalvein the valve-

808,198

chest, and a screw extending through the wall
of the cylinder and entering a passage for regu-
lating the flow of fluid therethrough.

26. A cylinder, a piston therein, a valve-
chest on the cylinder with passages from the
valve-chest to the cylinder, a valve in the valve-
chest, and screws extending through the wall
of the cylinder and entering the passages for
regulating the flow of fluid therethrough.

In testimony whereof I have hereunto set
my hand at Los Angeles, California, this 14th
day ot February, 1905.

MARTIN O. DOLSON.

In presence of—

GrorGceE T. HacKLEY,
Troie . ADam.
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