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UNITED STATES

PATENT OFFICE

A\TDREVV L. PRENTISS, OF BUFFALO, NEW YORK

THOLLEY-—F’OLE

No. 800,762.

Spemﬁcatwn of Letters Patent.

Patented Oct. 3, 1905.

Application filed October 18, 1004, Serial Na. 298,950,

To all whom tt may concern:
Be 1t known that I, Axprew L. PRENTISS, a

citizen of the United States, residing at Buf-
falo, in the county of Erie and State of New

York, have invented new and useful Improve--

ments in Trolley-Poles, of which the following
1S a specification.

This invention relates more particularly to
the class of trolley-poles having automatic
controlling means which permit the same to
fall to a position below the plane of the trol-
ley-wire and the cross-wires or supports when
the trolley-wheel accidentally leaves or jumps
the wire, so as to avold damage to the pole,
the trolley-wire, and its supports.

The object of my invention is to provide a
simple and reliable controlling mechanism for
the pole which is operated by compressed air
or similar fluid and which holds the trolley-
wheel against the wire by fluid-pressure and

permits the pole to be leadlly restored to its

operative position.
In the accompanying drawings, consisting

of four sheets, Figure 1 is a side elevation of

a trolley-pole and base embodying my inven-
tion, the pole being shown in 1ts operative
position. Fig. 2 is a fragmentary longitudi-
nal section of the pole 1n ine 2 2, Flﬂ 1, on
an enlarged scale.
tion in line 3 3, Hig. 9. Fig. 4 1s a fragmen-
tary top plan view of the pole, on an enlarged
scale. Fig. 5 is a fragmentary horizontal
section 1n line 5 5, Fig. 7. Fig. 6 is a frag-
mentary longitudinal section- of the pole at
right angles to Fig. 2. Fig. T 1s a transverse
section In line 7 7, Fig. 6. TFig. 8 is a frag-
mentary sectional elevation of a modified con-
struction of the pole. Fig. 9 is a longitudinal
section in line 9 9, Fig. 10. Fig. 10 1s a longi-
tudinal section in line 10 10, Fig. 9.

Similar letters of reference indicate corre-
sponding parts throughout the several views.

Referring to the construction shown 1n
Figs. 1 to 7, inclusive, A is a stationary base-
phte ‘Ld%pted to be secured to the car-roof
anc having a fixed post or stud «.

B indicates a hor izontally-swinging air or

pressure cylinder provided at its rear end

: “with an upright hub or bearing 4, by which
Q 3 '

1t- 1s swiveled to the post «. Antifriction-
rollers 4" are preferably interposed between

this hub and the post, as shown irFigs. 4 and

6. As shown in Fig. 6, the Ieduced upper
end ¢’ of the post passes centrally through a
fixed diaphragm /°, arranged in the upper por-

Fig. 3 1s a transverse sec-

tion of the hub, the portion of the hub above
this diaphragm forming an air-chamber 2°
which is closed by a screw-plug 4. An air-
tight joint is formed between the hub and the
post by suitable packing ¢, interposed be-
tween the upper side ot the diaphragm and a
clamping-nut ¢/, which engages with an in-
ternal screw- thread of the air-chamber. The
upper end of the post « passes loosely through

sald clamping-nut.

D 1s the trolley-pole, preferably consastmcr
of a main body-section, provided at its lower
end with a yoke or bifurcated portion , rigidly
connected therewith, and at its upper end
with a hinged section ¢, carrying the trolley-
wheel D’ and pivoted to the body-section by
a transverse pivot ¢, o as to permit the up-
per sectlon to swing vertically on the lower
or body section. K 1sthe customary depress-
ing-cord, which i1s connected to the upper
section ¢'. | '

The branches of the yoke ¢ straddle the cyl-
inder B and are pivoted at their lower ends
to opposite sides thereof by horizontal pins
#. thus permitting the pole to swing verti-
cally on the swiveling cylinder. In this cyl-
inder is arranged a reciprocating piston (,
the rod ¢ of which passes through the rear

6o
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head of the cylinder and carries a cross-head

(x'.
with depending arms A, which are connected
with opposite ends of this cross-head by links
i, by which connection the pole is caused to
swing upward and the trolley-wheel pressed
against the wire or conductor when the pis-
ton is moved rearwardly in the cylinder by
the commesqed alr supplied to the latter.
The post a 1s pmmdec with a longitudinal
air-inlet passage ¢, which leads tothe air-cham-
ber &° of the hub ? and which is connected with
a compressed-alr-supply tank carried by the
car and not shown in the drawings. The alr-

The branches of the yoke ¢ are provided

QO
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chamber 4° is connected by a flexible tube or

conduit 7 with a valve-chamber J, carried by
the lower section D of the pole and preferably
located at the junction of said section with its
yvoke ¢, as shown. This valve-chamber has
an inlet passage or nipple y', to which the ad-
jacent end of the tube y is connected, and a dis-
charge passage or nipple %, to which a flexi-

‘ble return tube or conduit ;° is connected.
This return-tube 1s connected at 1ts opposite
end with a nipple 5% which communicates by
a port 7° with the front portion of the cylin-
der.

The latter 1s provided opposite 1ts nip-

100

10§

I1TO




1

10

15

20

25

30

35

4.0

45

55

6o

05

NP

ple /' with a similar nipple /% to which the
front end of the other tube / is attached, as
shown in Kigs. 4 and 5.

The inlet and discharge passages ;' 7% of the
valve-chamber are connected by an interme-
diate passage £, which opens at one end into
the atmosphere.and forms a pressure-releas-
1ng or exhaust port.  This connectine-passage
1s provided at opposite ends with valve-seats

ay : L _ _
£ A7, to which are applied oppositely-acting

Ll'r{:- [ [, the valve / controlling communi-
cation betwoe cen the inlet and discharge pas-
sages of the valve-case, while the valve ' con-
trols the escape of the air from the case. The
stems of these valves are guided in the con-
necting - passage A and may be connected or
cl 1%00nnectud.} as preferred. It will now be
understood that when the supply-valve / is
open and the exhaust-valve /7 is closed, as
shown 1n Kigs. 2 and 6, the compressed air
entering the 'll.:l[l][}bl /)’ L]OE“-:. not pass dllu,th
into the cylinder I3, but reaches the same in-
directly through the tube y, valve-chamber
L and return- Lul)e 77
The valves 7 /7 are 1ctlmt9d hy the pivoted
upper section ¢/ of the trolley-pole through
the medium of a shdlnﬂ- md M., preferably
passing through rhe hollow bod} section D
of the pole and provided at its lower end with
a toe 7+, which bears against the projecting
outer end of the exhaust-valve /. as shown in
Kig. 2.

n-1s a spring applied to the sliding rod be-
tween a shoulder thereof and the adjacent
head of the yoke « and tending to move the
rod downward in the pole.

The pressure of the trolley-wheel against
the wire tends to straighten or swing the
hinged upper section of the nole downwardly
on the lower section, drawing the rod M up-
ward and compressing the spring #. This
movement causes the toe sz to close the ex-
neust-velve £ and open the supply-valve Z and
hold them in that position so long as the trol-
ley remains aeainst the wire. Compressed
alr 15 therefore allowed to pass through the
valve-case J into the eylinder under these con-
ditions, forcing the piston (+ toward the rear

end of the cylinder and pressing the trolley-

wheel against the wire.  When the trolley-
wheel accidentally leaves the wire, the upper
pole-section ¢ swings upward on the lower
scction under the reaction of the spring » and
causes the toe . to recede from the exhaust-
vaive /', allowing the latter to open under the
alr-pressure and closing the supply -valve.
When the valves are thus reversed, the fur-
ther supply ot compressed air to the cylinder
1s cut off and the air behind the piston 1s al-
lowed to escape through the return-tube ;7
discharge-passage ;°, and exhaust-port /.

The plstun now recedes under the weight of
the pole exerted through the links 2" and the
cross-head (' and the pole drops to a horizon-
tal position or below the plane of the usunal

of modification.
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cross-wires which support the trolley-wire,
thus preventing injury to the same and the

“pole.

Torestore the pole to 1ts operative position,
1t 18 only necessary to pull down on the cord
I, so as to again straighten the upper pole-
seetion . This causes the supply and ex-
haust valves to be reversed to their former
position, as shown in the drawings, thereby
cutting off the further escape of the air, again

supplying pressure to the cylinder, and caus-
ing the piston to elevate the pole and hold it

in contact with the wire.

While 1 prefer to employ the valve mech-
anism shown in the drawings, various other
kinds of valves will sugeest themselves to the
skilled mechanic which may be substituted
therefor without departing from my inven-
flon.. The arrangement and location of the
supply and exhaust valves 1s also susceptible
For example, Figs. 8, 9,
and 10 illustrate a modified form in which the
CSUDDIV“VMVO/ 1s carried by the air-cylinder
and the exhaust-valve /2 by the trolley-pole.
In this case the supply-valve consists of a hol-
low rotary plug closed at its 1nner end and
open at its outer end and seated in a horizon-
tal valve-case J’, arranged at the tfront end of
the cylinder and communicating by ports )’
2 with the r-ylmdor and the air-chamber /°.
The rotary pluge 1s provided in opposite sides
with pmtq [t 0, adapted to register with the
ports s’y .,aaahownml*w 9&{1(110 for clc]m't-
ting compressed alv from the hambel b di-
rectly to the eyvlinder behind 1ts piston.

The exhaust-valve 77 is closed at its inner
end and open at 1ts outer end and seated in a
case ¢, formed in the yvoke of the trolley-pole.
This valve 1s provided with an exhaust-port
7, adapted to register with a similar port »’
in the bottom of 1ts case when the trolley-
wheel jumps the wire. The open outer ends of
the supply and exhaust valves are connected
by an air passage or chamber (Q, arranged
lengthwise 1n the adjacent yoke member of
the trolley-pole. These valves are caused to
operate inunison by oppositely-disposed rock-
arms » 7*, secured to thelir outer ends and con-

nected bs a link ¢, the connectlon being such

as to cause the exhaust-valve to close when
the supply-valve opens, Emd vice versa. The
two valves are actuated from the upper hinged
pole-section ¢ by the rod M', which is con-
nected at its lower end to a toch -arm §, se-

- cured to the inner end of the exhaust- valve /'
- When the parts ot this modified construction

are in their normal position, the supply-valve
/¥ 1s open and the exhaust-valve /7 closed, as
shown in the drawings, thus admitting com-
pressed alr into the ceylinder behind the pis-
ton and preventing 1ts escape therefrom and

holding the trolley-wheel against the wire by
- the rearward movement of the piston, as ex-
- plained in connection with the first-described
When the trolley-wheel acci-

construction.

75

30

QO

95

[OC

105

I10

115

[20

(25




L

10

15

20

800,762

dentally leaves the wire, the downward move- |

ment of the rod M’ causes the supply-valve to
close and the exhaust-valve to open, cutting
off the further supply of pressure to the cyl-
inder and permitting the air behind the pis-
ton to escape into the hollow supply-valve
through its rear port {° and thence through
the passage (), hollow exhaust-valve, and the
exhaust-ports » »" into the atmosphere.
permit the escape of the air through the sup-
ply-valve and at the same time cut off com-
munication between the inlet-chamber 4° and
the cylinder, the rear port 2 of this valve is
so wide that 1t still remains open after the
front port 7* has been closed. It will be ob-
served that in this improved pneumatic con-
trolling mechanism a single pressure-cylinder
ancl cooperating pistonare employed for hold-
1Ing the pole in 1ts operative position and that
the supply of the pressure fluid to the cylin-
der and 1ifs release therefrom to permit the
dropping of the pole are governed by suitable
valve mechanism, preferably located wholly

~on the trolley-pole, but which may be modi-
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fied in construction and arrangement without
departing from the gist of the invention.
The use of a single cylinder for this purpose
materially simplifies the construction and re-
duces the cost of the controlling devices.

I claim as my invention—

1. Thecombination of a trolley-pole, a pres-
sure-cylinder containing a piston, means for
connecting the trolley-pole with the piston, a
valve-case mounted on the pole and having an
inlet-port, a conduit connecting the pressure-
cylinder with said valve-case, and valve mech-
anism controlling the admission of the pres-
sure finid to said cylinder and its escape there-
from and operated by the movements of the
poie, substantially as set forth.

2. Thecombination of a trolley-pole, a pres-
sure-cylinder containing a piston, means for
connecting the trolley-pole with the piston, a
valve-case mounted on the pole and having an
exhaust-port, a conduit connecting the pres-
sure-cylinder with said valve-case, and valve
mechanism controlling the admission of the

presure flnld to sald cylmder and 1ts escape |

therefrom and operated by the movements of
the pole, substantially as set forth.

3. Thecombination of a trolley-pole,a pres-
sure-cylinder containing a piston, means for
connecting the trolley-pole with the piston,and
valve mechanism mounted on the pole and
controlling the admission of the pressure fluid
to said Cvlmder and its escape therefrom, said
valve mechanism being operated by the move-
ments of the pole, %ubstantlally as set forth.

4. Thecombination of a trolley-pole, a pres- -

sure-cylinder containing a piston, means for
connecting the trolley-pole with the piston,

valve mechanism mounted on the pole and
controllmo the admission of the pressure fluid

to said cyhnder and its escape therefrom and
flexible conduits connecting the cylinder with .

To

&

sald valve mechanism, the latter being oper-
ated by the movements of the pole, substan-
tially as set forth.

5. Thecombinationof atrolley-pole, a pres-
sure-cylinder containing a piston, means for
connecting the trolley-pole with the piston, a
valve-case mounted on the pole and having in-
let and discharge passages and an exhaust-
port, conduits connected with the cylinder and
said inlet and discharge passages, a supply-
valve controlling the passage of the fuid
through the valve-case, an exhaust-valve con-
trolling said exhaust-port, and means for au-
tomatically operating said valves by the move-
ments of the trolley-pole, substantially as set

_ forth.

6. The combinationofatrolley-pole having
upper and lower sections movable relatively
to each other, a pressure-cylinder containing
a piston, means for connecting the lower sec-
tion of the pole with said piston, a valve-case
mounted on the trolley-pole and having an

exhaust-port, conduits connecting the pres- .

sure-cylinder with said valve-case, valve mech-
anism controlling the passage of the fluid
through said valve-case and its escape through
said exhaust-port, and operating means for

sald valve mechanism controlled by the move-

ments of the upper trolley-pole section rela-
tive to the lower section, substantially as set
forth.

7. The combination of atrolley-pole having
upper and lower sections movable relatively
to each other, a pressure-cylinder contalning
a piston, means for connecting the lower sec-
tion of the pole with said piston, a valve-case
mountecd on the trolley-pole and connected
with sald cylinder, valves arranged in said
case and controlling the passage of the fluid
to and from the cylinder, and a sliding rod
connected with the upper section of the pole
and operating said valves, substantially as set
forth.

8. The combination of a trolley-pole having
upper and lower sections movable relatively
to each other, a pressure-cylinder containing
a plston, means for connecting the lower sec-
tion of the pole with said piston, a valve-case
mounted on the trolley-pole and connected
with sald cylinder, valves arranged 1n said
case and controlling the passage of the fluid
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to and from the cylinder, and a sliding rod

connected with the upper section of the pole
and having a toe which engages said valves,
substantially as set forth.

9. The combination of a trolley-pole, a pres-
sure-cylinder having nipples or connections
at opposite sides thereof, a fluid-supply pas-
sage leading to one of said nipples, a piston
arranged in the cylinder and connected with
the trolley-pole, a va.
pole and having nippl

es or connectlons corre-
sponding to those of the cylinder, conduits
attached at opposite ends to the nipples of the
cylinder and the valve-case, and valve mech-

e e e e —— L L e
S i

ve-case mounted on the
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anism arranced in said case and controlling
the supply of the fluid to said cyvlinder and 1ts
escape therefrom, said valve mechanism being
controlled by the movements of the trolley-
pole, substantially as set forth.

10. The combination of a trolley-pole, a
pressure-cylinder having a fluid-supply cham-
ber, a piston arranged in the eylinder and con-
nected with the trolley-pole, a valve-chamber
mounted on the pole, conduits leading from
said supply-chamber to the valve-chamber ana
from the latter to the cylinder, and valve
mechanism arranged in said case and control-
ling the supply of the fluid to said cylinder
and its escape therefrom, said valve mechan-
ism being controlled by the movements of the
trolley-pole. substantially as set forth.

11. The combination of a base having a stud
or post containing a fluid-supply passage, a
pressure-cylinder having a hub swiveled on
said post and provided with a fluid-chamber
connected with said sunply-passage, a trolley-
pole pivoted tosaid cylinder, a piston arranged
in said cylinder and connected with the trol-
ley-pole, a valve-case mounted on the trolley-
pole, conduits leading from said supply-cham-

in sald case and controlling the supply of the

yer to the valve-case and from the latter to |
the cylinder, and valve mechanism arranged

800,762

fluid to said evlinder and its escape there-

from. said valve mechanism being coutrolled
by the movements of the trolley-pole, sub-
stantially as set forth.

19. The combination of a base having a stud
or post containing a fluid-supply passage, a
pressure-cylinder having a hub swiveled on
said post and provided in its upper portion
with a fluid-supply chamber connected with
said passage and separated from the lower
portion of the hub by a diaphragm, the up-
per end of the post passing through said dia-
phragm, a screw-nut engaging with the 1n-
terior of said supply-chamber, packing inter-
posed between said nut and said diapbragm,
a piston arranged in said cylinder, a trolley-

' pole pivoted to said cylinder and connected

with the piston, and valve mechanism control-
ling the admission of the pressure fluid to the

cylinder and its release therefrom, said valve

mechanism being controlled by the movements
of the trolley-pole, substantially as set forth.

Witness my hand this 17th day of October,
1904. |

ANDREW L. PRENTISS.

Witnesses:
Turo. L. Porp,
E. M. GRAHAM.
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