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UNITED STATES PATENT OFFICE. 
JOHN J. COIT, OF VENICE, CALIFORNIA. 

ROES-POLE CONTROLLER 

No. 879,034. Specification of Letters Patent. Patented Feb. 11, 1908. 
Application filed 00jober 20, 1906, Serial No. 339,78. 

To all whom it may concern: 
Beit known that I, JoHN J. CoIT, a citizen 

of the United States, residing at Venice, in 
the county of Los Angeles and State of Cali 
fornia, have invented new and useful Im 
provements in Trolley-Pole Controllers, of 
which the following is a specification. 

This invention relates to that class of con 
trollers which are pneumatically operated; 
and the object thereof is to SE a du 
rable, simple and efficient device for raising 
and lowering the trolley pole of an under running trolley by pneumatic pressure. 
accomplish this object by means of the de 
vice described herein and illustrated in "the 
accompanying drawings in which is 

Figure 1-is alongitudinal section of an un 
der-running trolley showing the trolley wheel 
in place on the wire. Fig. 1- is a diagram 
matic plan of the trolley pole and controlling 
mechanism broken away in places for clear 
ness of illustration. Fig. 2- is an enlarged 
cross sectional detail on line. 2-2 of Fig. 1. 
Fig. 2- is a section on the line 2-2 of 
Fig. 2 with the piston and stem omitted. 
Fig. 3- is an enlarged cross sectional detail 
on line 3-3 of Fig.1. Fig. 4- is a longitu 
dinal sectional detail through the control 
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valve secured to the outer end of the trolley 
ole, with the valve in its operative position 

for lowering the pole. Fig. 5- is a longi 
tudinal detail of the differential valve connect 
ed to the trolley base in its operative position 
for lowering the pole. Fig. 6- is a longitu 
dinal section of an under-running trolley 
illustrating a modified form of operation 
Fig. 7- is a longitudinal sectional detail of 
the control valve illustrated in Fig. 6 in its 
operative position for lowering the wheel 
from the wire. Fig. 8 is a longitudinal 
sectional detail of the differential valve illus 
trated in Fig. 6 in its operative position for 
lowering the wheel from the wire. Fig. 9 
is a longitudinal section illustrating another 
modification. 

Referring to the drawings 10 represents, a 
hollow base block, E. cylindrical in 
form, which is secured to the top of the car 
(not shown) having a central orifice 11, 
through which projects a swivel block 12 to 
which is detachably secured the trolley base 
13 by means of bolts 14, so that the base can 

Jing between the base block 10 and the swivel 
block. The swivel block is held in position 
in the base by set screws 16 which project 
through the base block and into the groove 
17 formed in the outer surface of the swivel 
block. In the center of the swivel block is a 
channel 18, the lower part of which is en 
larged for the reception of the upper end of 
pipe 19 which leads to a source of compressed 
air supply (not shown). A gland 20 pro 
vides an air tight packing between the swivel 
block and pipe 19. 
At opposite ends of the trolley base are the 

aircylinders 21 and 22 and in these cylinders 
are pistons 23 and 24 which are connected by 
a stem 25, in the central portion of which is 
formed a rack 26 which is engaged by a 
toothed sector 27 secured to the base 28 of the 
trolley pole 29, whereby when the rack is 
moved to the left the free end of the trolley 
pole will be moved upwardly, and when it is 
moved to the right the free end of the trolley 
pole will be moved downwardly. 

Secured to the base 13 is the differential 
valve. chamber 30, one end of which is much 
larger than the other end as best shown in 
Figs. 1 and 5. In the larger end of this 
chamber is a piston 31 and in the smaller 
end is a piston. 32. These pistons are con 
nected by a stem 33 which projects through 
piston 32 and after passing therethrough is 

55 

60 

65 

70 

75 

80 

85 
reduced in size to form a collar or abutment 
-34 near the piston. On the outer end of this 
stem is a collar 35 and between collars 34 and 
35 is a slide valve 36, which when in the posi 
tion shown in Fig. 1 connects exhaust port 37 
with an L-shaped channel 38, which channel 
is cored in the casing and is shown in dotted 
lines in Fig.1 and opens into the outer end 
of chamber 22, whereby the same is con 
nected to the outer air or to exhaust. 
Adjacent to exhaust port 37 at an equal 

distance therefrom wit 
channel 39 which is connected by a pipe 40 
(shown in dotted lines in Fig. 1 and in full 
lines in Fig. 1) with a channel 41 which 
opens into the outer end of chamber 21, so 
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channel 38 is a 
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that when the slide valve is in the position. 
shown in Fig. 1 the outer end of chamber 21. 
is connected to pressure. 
. In base 13 is a channel 42, one end of which 
registers with channel 18 in the swivel block 

be removed from the swivel block without and one end opens into the smaller end of 
disturbing the same. Bails 15 provide a bear- the differential valve chamber between the 
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end thereof and piston 32, whereby pressure 
is conveyed into the smaller end of the differ 
ential valve chamber and through the con 
nections therewith to the outer end of cham 
ber 21. Connected with , channel 42 is a 
channel 43 shown in dotted lines in Fig. 3 
E. which connects with channel 42 at 44 in 
g: 1. 

with channel 46 in trunnion 47 of the trolley 
pole base (see Fig 2), The inner end of chan 
nel 46 is connected by a pipe. 48 with con 
trol valve chamber 49, the casing 50 of which 

again admitted into the larger end of the 
differential valve chamber through port 60, 

is secured upon the upper end of the trolley 
pole 8. 

54 therein which opens into channel 55 (see 
Figs. 1 and 2’) which is connected by pipe 56. 
with the inner end of channel 57 intrunnion 
58 of the trolley pple base shown in dotted 
lines in Fig. 2, the construction being the 
same as channel 46 and trunnion 47. The 
outer end of this last channel is confected 
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feed wire 69. 

by pipe 59 with R 
outer end of the larger end of the differential 
valve chamber, whereby when the pistons in 
the differential valves chamber and the pis 
tons in the control valve chamber are in the 
position shown in Fig.1, the same pressure 
is in both ends of the differential valve 
chamber. 

In the control valve chamber is a piston 61 
which has a stem 62 extending therethrough. 
The outer end of this stem may reciprocate 
through an opening in the outer end 63 of the 

The inner end of control valve chamber. W 
the stem is provided with collars 64 and 65 
between which is carried a slide valve 66. 
To the outer end of the casing of the control 
yalve chamber is pivotally secured the trolley 
harp 67 in which is secured in the usuallman 
ner the trolley wheel 68 which runs upon the 

The trolley harp has an arm 
70, which when the trolley wheel is held in 
contact with the feed wire, bears against the 
outer end of stem 62 of the piston of the con 
trol valve and prevents the piston from mov 
ing toward the outer end of the chamber, 
thereby keeping port 54 open to pressure. 
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In the operation of a car equipped with my 
controller, it may be remarked that when the 
car is in the barn the control slide valve will 
be in the position shown in Fig. 4 and the 
differential slide valve will be in the position 
shown in Fig. 5, in which positions chamber 
21 is thrown to exhaust and chamber 22 to 
pressure, thereby lowering the trolley pole 
from the feed wire. When the air 
is turned into pipe 19, a cock thereon (not 

Channel 43 is connected by pipe 45 

The casing of the control valve chamber is. 
provided with a bushing 51 in which is port 
52 which registers with a port 53 in the cas 
ing, which last portis in communication with 
the open air. Said bushing also has a port. 

ort 60 which opens into the 
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control valve chamber and in the differential 

Figs. A and 5, and the trolley.harp would be 
held in the position shown in Fig. 4. The 
conductor desiring to operate the car would 
then seize trolley rope 71, which is connected 
to an arm 72 secured to the harp, and would 
pull upon the same and bring the harp to 
position shown in Fig. 1, thereby moving the 
uncover port. 54, whereby pressure would be 

and the pressure upon piston 3i, which is 
cause the movement of these pistons to the 
would be thrown to exhaust and chamber 21 
to: 
EE wheel to the feed wire in the usual 
manner. To enable the difference of area 

provide a port 73 in the casing of the differen 
tial valve chamber to connect the space be 
tween the two pistons at all times to the 
open-air. As long as the trolley wheel is 
pneumatic pressure will hold the harp in the 
trolley wheel accidentally become disengaged 
from the feed wire the air pressure upon the 

valve to the position shown in Fig. 4, thereby 
throwing the larger end of the differential 
valve chamber to exhaust, which permits the 
pressure on piston, 32 to instantly move the 
pistons in the differential valve chamber to 
the position shown in Fig. 5, thereby, throw 
ing chamber 21 to exhaust and chamber 22 
to pressure. To prevent any jar upon the 
trolley pole when chamber 22 is thrown to 

between pistons 31 and 32 to be effective I 

piston in the control valve chamber will in 
stantly throw the harp, piston and slide 

air presssure would keep the pistons in the . . 
85 

valve chamber in the positions shown in 

70. 

to the 

slide valve in the control valve chamber to 
75. 

much larger in area than piston 32, would 
80: 

position shown in Fig. 1 whereby chamber 22 
ressure, whereupon he would guide the 
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upon the feed wire it will be seen that the 
position shown in Fig.1, but should the 
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pressure and chamber 21 to exhaust I pro 
vide a spiral spring 74 coiled around stem 25 
in chamber 22 between piston 24 and the end 
of the chamber. The connection between 
pipes 45 and 59 with the trunnions of the 
trolley pole base are provided with packing 
glands 75 and 76. The inner or contiguous 
ends of the casing forming chambers 21 and 
22 are united by side walls 77 and 78 which 
in the center thereof project upwardly and 
form bearings for the trunnions of the trolley 
pole base which are mounted therein and 
sector 27 projects downwardly between said 
walls, Below. stem 25 is a small lubricating 
box. 79 in which waste 80 may be kept, which 

0. 

5 

120 

waste is saturated with oil so that the stem 
25 may be lubricated. 

In Figs. 6, 7 and 8 I have shown my dev..., 
slightly modified, the only changes however shown), being opened for that purpose, the being that port 54 and channel 55 are now 
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placed at the rear of the control valve means to pressure and the depressing means 
chamber and ire marked with numerals, the 
port 81 and the channel 82, and chamber 
22 is now connected to the port correspond 
ing with port 39 which is marked 83 and 
chamber 21 is connected to the port corre 
Egg to port 38 which is marked 84. In 
this construction it will be seen that when 
the trolley wheel is on the feed wire the 
larger end of the differential valve chamber 
will be thrown to exhaust and when the 
trolley wheel accidentally leaves the feed 
wire the movement of the slide valve in the 
control valve chamber will throw the larger 
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end of the differential valve chamber to 
pressure which will cause the movement of 
the slide valve in that chamber so as to throw 
chamber 21 to exhaust and chamber 22 to 

The operation of this construc 
tion is much slower than the preferred form 
and for that reason is not as good as the 
preferred form of construction. 

In Fig. 9 I have shown a still further modi 
fication in which the action of raising and 
lowering the free end of the trolley pole is 
performed by the use of one air cylinder. In 
this modification the construction is in all 
respects similar to that shown in Fig. 1, 
except that air cylinder 22, of Fig.1 is dis 
pensed with and the outer end passes 
through a guide 85 and a spring 86 surrounds 
the stem beyond the guide. A nut 83 is 
substituted on the outer end of stem 25 for 
piston 24 so as to regulate the tension of 
spring 86 so that, should the air give out the 
trolley, could be operated by the spring 86. 
A further change in the construction is that 
chamber 21 is provided with ports 87 and 88 
being at each end thereof and the casing of 
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and port 87 is connected to port 90 by pipe 
92. A stuffing box 93 is provided to make a 
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the smaller end of the differential valve 
chamber is provided with ports 89 and 90. 
Port 89 is connected to port 88 by pipe 91 

tight fit around stem 25 where it passes 
through the casing of chamber 21. In this 
construction the operation is the same as 
that of Fig. 1, the ends of chamber 21 being 
thrown alternately to exhaust or pressure 
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in the same manner as chambers 21 and 22 
were before thrown to exhaust or pressure. 

Having described my invention what I 
claim is:: 

1. In a pneumatic trolley controller, a 
trolley pole; pneumatically operated means 
secured thereto to elevate the free end there of; pneumatically operated means secured 
to the trolley.pole to depress the free end 
thereof; a valve controlled connection be-, 
tween said pneumatically operated means to 
connect one of said means to pressure and 
the other to exhaust; and controlling means 

stem; pneumatical 

to exhaust when the wheel is on the feed 
wire, and to permit the reversal of pressure 
and exhaust when the wheel accidentally 
leaves the feed wire. 
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2. A trolley controller, consisting of oppo 
sitely disposed cylinders; pistons in said 
cylinders; a trolley pole; a connection be 
tween said trolley pole and said pistons; 
pneumatically operated mechanism for alter 
nately admitting compressed air to the outer 
end of one cylinder and for throwing the 
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outer end of the other cylinder to exhaust; 
and pneumatically operated mechanism con 
trolled by the harp for controlling the mech 
anism which controls the direction of the air 
to said cylinders. 

3. A trolley pole controller, comprising a 
trolley base; PEitely disposed cylinders 
secured to said 

the other, said stem having a rack in the face 
thereof; a trolley pole pivotally connected to 
the trolley base and having a dependin 
toothed sector Reging the rack on sai 

y operated mechanism 
for alternately admitting compressed air to 
the outer end of one cylinder and for throw 
E, the outer end of the other cylinder to 
e 

ase; pistons in said cylin 
ders; a stem extending from one piston to 
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aust; and pneumatically operated mech 
anism controlled by the harp for controlling 
the mechanism which controls the direction 
of the air to said cylinders. . 

4. In a pneumatic trolle 
trolley pole having the harp thereof pivotally 
connected thereto; pneumatically operated 
means secured thereto to elevate the free end 
thereof; pneumatically operated means se 
cured to the trolley pole to depress the free 
end thereof; a connection between said ele 
vating, and depressing mechanism; a slide. 
valve mechanism on said trolley pole, said 
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controller, a 
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slide valve controlling said connection and 
said slide valve having a stem. Eits through the valve chamber casing towar 
the harp; and an arm secured to said harp 
engaging said stem to hold the valve to con 
nect the elevating mechanism to pressure and 
the depressing mechanism to exhaust when 
the wheel is on the feed wire and to permit 
the reversal of pressure and exhaust when 
the wheel leaves the feed wire. 

5. A trolley pole controller, comprising a 
trolley, base; oppositely disposed cylinders 
secured to said base; pistons in said cylin 
ders; a stem extending from one piston to 
the other, said stem having a rack in the face 
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thereof; a spring surrounding said stem in 
one of said chambers; a trolley pole pivot 
ally connected to the trolley base and having 
a depending toothed sector engaging the 
rack on said stem; pneumatically operated 

operable by the trolley to hold the elevating I mechanism for alternately admitting com 
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pressed air to the outer end of one cylinder In witness that I claim the foregoing I 
and for throwing the outer end of the other have hereunto subscribed my name this 12th 
cylinder to exhaust; and mechanism pneu-day of October, 1906. 
matically operated and controlled by the JOHN J. COIT. 

5 harp for controlling the mechanism which Witnesses: 
controls the direction of the air to said cylin- G. E. HARPHAM, 
ders. EDMUNDA. STRAUSE. 


