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ﬂpplication filed ‘Nov‘ember‘ 27, 1922,

To all whom it may concern:

Be it known that I, Ricwrano B SPTEES,
a citizen of the United States, and a ren—
ilent of San Francisco, county of 8

The present invention relates: to a demce

commonly known as a 'pantograph and used-
in connection with electric railroad cars for:
‘establishing an electrical connection with a

wire suppmted above the car.  Pantographs

~.of this character have t6 be ('onstxmted Wlﬂ
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sufficient flexibility to allow them to adjust

themselves to the height aswell as the tension’

s the wire so that a firm contactis main-
tained at all times no.matter whether the
wire is stretched tightly or depends loosely
from its supports. -

the pantog
to provide -means ‘in connection with the
pantograph that will automatically adjust
the same to suit.conditions.

and rather high above the car the contact

member of the pantogmph should automati-

eally rise to maintain the contact.

¥f on the other hand the wire is stretched
tightly rather close to the car the contact
member ‘should .automatically. descend

may be.put on.the wire. It is therefore of
importance to provide control means for the
pantograph ‘that. will answer the -pressure
exerted upon the contact member by the wire

and. will .cause the contact member to rise,
- and descend to meet mny situation that may .

arise.
The. pantonraph as such is old ‘md the

present. invention is principally conﬁned to:

the control means for the same.
The preferred form of my invention is-il-

- lustrated in the accompanying drawing in

45

.which Figure 1 shows a side’ \'1ew of my

pantogr aph Tigure 2 a ‘top plan view of. the
same, Figure 8 a plan view of an extensible
frame used in my device, Figure 4 a vertical
section ithrough the sqme, I‘loure 5 a sec-
tional detail view of a valve used for the
control of my device, and Figure 6 a vertical
sectmn through a shoe engaging the trolley
wire. ‘While I have shown fmlv the pre-
felwd form, of the invention it shonld e

San Fran-;
cisco, State of” (*ahionua, have invented a..
new and useful Pantograph, of which: the
following is a specification.

To obtain an ideal con-.
dition for maintaining the contact between
raph and the wire it is NeCessary,

/‘kssummcr for' 'celizun condmons

instance that the wire is stretched twhtly'

to.

meet this condition o that no undue strain ‘some . obs

.chains
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undm*stooﬂ that various chanﬂes ot mmhﬁ('d—
tions may ' be made within the scope of the

from -the spirit of the invention.

My pantograph (1) is supported on the
top of an electric car indicated by the line
(2) in any suitable manner by means- ofithe
standards (3). It comprises a-base member

(4) to the two ends of which are pivoted; as
shown at (6) and (7), two frames (8) and
(9) preferably 1e(‘tanfruldr an - form. - The
latter two frames are wmefl together by two

55

'cl(mms hereto attached without departlno‘

80
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‘other frames (11) and (12) plvoted to the

same as shown at (13) and (14) and pivotally

connected au their free ends {16)and (17)

by means of ‘two grooved members (18")

adapted ‘to support a-transverse bar (18)
forming the shoe of my pantograph. . The

shoe “which corresponds in clength “to the:

widths of the frames is preferably provided
with a wing -(20) at either end which slopes
downwardly and . prevents the control wire

in the grooves of the members (187} is held.
'marmt transverse motion by ‘vertical ‘pins
(25). extending. upwardly from: the bottom
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fromecatching underneath  thershoe under
The shoe which. rests:

80

of the grooves. -The. pins, however, dg nob
hold the shoe against vertical motion. and:

allow, the shoe to be torn: away drom: the
panto;;lzmh in case, the shoe is caught by
tacle m the ~wire

"7} engaging the under surfaces

of -the members (‘18’)‘ and also -by light
(306 connecting a.'central portion
of the shoewith transverse rods (52) within
the upper frames.

caught.
The four frames (S) (0) (11) and (19)
arve thus arranged to form » figure resem-

L

Fbe shoe "is-
normally held. in place b\* a spring (257)

connecting the same with a pfu'qllel trans-.
verse har (2!

Both spring and chains:
are constructed to break when: fhe Qh()e 1s
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bling a parallelogram with the shoe - (18):

supported transversely over the electric car
stibstantially - in central .relation' .to - the
pantograph.. "1t will be seen that the pivotal

-connections between: the frames allow. the
‘parallelogram to be compressed and expand.
to. allow the °hoe which"is
: 1es1trned to engage the LroFey wire (21} to
~rise and fall.: '

0

(2%~

vertically so

The -action- of ‘the parallplooram is- con-
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trolled by two factors, the spring (22) con- .




necting the two lower frames (8) and (9)

and - tending to. draw the same together

whereby  the parallelogram is expanded

vertically and a pressure means (23) adapt-
ed to force the two frames (8) and (9) away

. from' each other whereby the parallelogram.

10

is ‘eontracted vertically.” The latter means
comprises preferably a cylinder (24) dis-
posed horizontally on the base member (4)
having two pistons (26) and . (27) recipro-

_cating therein. = A pressure medinm such as

compressed air may enter the central portion
of the cylinder through the tube(28) and
tends to force the pistons. téward the ends

- of the cylinder in opposite directions, the

" ‘motion of the pistons being transferred to’

the frames (8) and (9) by means of connect-

 ing rods (31) and (32)-engaging arms (33)

E trolled by means of a valve (36).

and (34) fixed to the pivots (6) and (7) re-
spectively. - The pressure medium within the
cylinder exhausts through- the same tube
(28) through which it enters and is con-

The operation of the valve: (36) consti-

tutes the principal feature of the present

invention. The valve is shown in detail
in Figure 5 and comprises a valve housing-
(87) having three peripheral ports .(38),

1(39) and (41) therein, port (38) communi-

30

~on’opposite sides of the valve. When the-

‘cating through the-tube (28) with the cen-

tral portion of the cylinder (24), port (41)"

communicating with. a. suitable source of
pressure such as a pressure tank not.shown

~in the drawing and port (39) discharging
35

into the atmosphere. A rotary valve (42)

“is- mounted in this housing and. provided

with two peripheral croovés (48) and -(45)

- ‘valve is in the position shown in Figure 5 it,

40
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“considered- to be in a neutral position.

closes the port ((38) and dis¢onnects the in-

take and exhaust ports from one another’

and from the port (38) so that it may be
It
will be noted that a slight turn of the valve
to the rght, as viewed in Figuré 5, connects

‘the intake (41) with: the port- (38) through
‘the groove (43). and a slight turn to the

“left connects the exhaust port (39) with the:

50

cylinder through the groove (45) while a
more -intense. turn- to the left connects the

intake with the cylinder through thé groove

60_’

5

(45). " 'The rotary valve forms.an integral
part of a shaft (44) rotatably ‘supported
between the lateral members (46) and (47)
of one of the upper frames as for instance

the frame (11). - -

" The latter frame differs from the other
three frames:in so far ‘as it is made of two

sections (48) and (49) slidably engaging

each other by means of two transverse rods
551) and. (52) secured in the frame section
(48) as shown-at {53) and (54) and riding
in slots (56) and (57) of the section (49).

‘The latter:section “which s the upper one

and connects with the shoe (18) terminates

1,461,988

at its lower end in a yoke (58) secured to
the rod (51) supported. in the lower section
(48) by means of a spring (59) tending to
force the upper section upwardly. Thus

‘the frame (11) is constructed extensible, the

spring (59) tending to maintain.the mem-

ber in its most extended position. The yoke

(58) which preferably comes to a point in
the center of the frame is provided with a
downwardly extending rack (61) engaging
a pinion (62) on the shaft (44) previously
mentioned: SR - S
The operation of the device is as follows:
Normally. the spring- (22) acting ~on’ the
two frame members (8) and (9) draws the

.same together and tends to expand the par-

allelogram vertically., - The spring member.
(59) within the frame (11) normally tends

to expand the same frame until prevented

from doing so by the tension of the trolley.
wire. Assuming that the pantograph has-
adjusted itself to a definite position so that

“its shoe (18): contacts with the trolley wire
“the valve (86) is adjusted to be closed, that

is. substantially in  the position shown in
Figure - 5. " This situation remains  ub-

“changed until a change occurs in the tension:

or the height of the trolley wire, If the
latter becomes lower it will ‘exert-additional
pressure on the:shoe (18) which pressure
will first be felt by the spring (59). The"
Jatter is expanded and allows the expanded
frame member (11) to contract. . This again
causes the rack (61) to ride downivardly on
the pinion (62) and to turn ths same to the
right, establishing a communication between

‘the air intake port (41) and the tube (28).

Alir or whatever pressure medium is used-is

forced into the-central portion-of the cylin-
der (24) causing the two pistons (26) to >

move outwardly and to thereby. force apart

“the two frames (8) and (9) whereby the

height of the pantograph is reduced. “As
soon as the heicht of-the latter has become
adjusted to that of the trollev’wire the ten-
sion on the spring (59) will cease and the
latter returns to a normal position causing
the pinion (62) and the valve (42) to re-
turn to a normal or inoperative position.’

Assuming now that the electric car passes -
to.a place where the trolley wire'is higher

the spring (59) of the extensible frame (11) .
which ‘under normal conditions is always
slightly expanded is allowed to contract and
to move the upper frame section (49) up-

‘wardly since ‘the  pressure of ‘the trolley

wire has ceased. This causes the rack (61)
to revolve the pinion’ (62) in the opposite

“direction ard the valve (42) is now rotated
to the left into a position wwhere the groove 12

(45) registers with the tube (28) and the
exhaust “port (89) . thereby - allowing  the
compressed alr within the evlinder (24) to.
escape and allowing the main spring (22)
to..draw the two {frame members (8) and .
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(9) together w]nm eby the parallelogram is
ver ul(’aHV expanded. until it again makes
contact with Lhe trolley wire. ©°

If the shoe, throngh some a‘ccxdent

catchestin the trolley W ire or the members:

supporting the same, it is torn off the panto-

graph due to the momentum of the car. the

_spring (25%) and the chains (80) vielding

210
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‘to the pressure.

The resulting reaction of
the spring (59) is the same 'as in the sec-

rond case, only:in afi-intensified  form “and

the valve (42) . instead of turning slightly
to the left so as to connect cylinder and
exhaust revolves sufficiently . far to the lefs
to ‘connect the intake and the cylinder
through the groove (45). whereby the op-
poe}to ' vesult is obtained. That i is, the whole
frame work contracts vertically and takes
the upper members out of the rea,r*h of the
overhead wires.

I claim:

1. A self-adjusting contact-maintaining
device for an electric car having a wire sus-
pended thereover, comprising a plumhty of
frames linked together to. substantially
form a paralellogram adapted to be cecured
to the top of the car so as to touch the wire,
spring means and pressure means co-oper-
ating in affecting the height of the paral-
lelogram in opposite senses, a valve control
for the pressure means and means actuated
by the tension-of the wire controlling the
valve so as to adjnst the height of 'the paralw
lelogram to the height of the wire.

2. A seif—a«djusting contact-maintaining
device for an electric car having a sire sus-
pended thereover; comprising a plurality
of frames linked together to substantially
form a pamllelomam adapted. to be secured
to the top of the car so as to touch the wire,
spring means and pressure means coopelat-
ing in affecting the height of the parallelo-

gram in oppomte senses,; a valve control for
the pressure means.and means actuated by

the tension of the wire controlling the valve’

so as to adjust the height of the parallelo-
gram to the height of the wire, said means
comprising a ehdm«r arrangement in one of
the frames t'endermn" one member of the
same extensible, yleldln(r means tending to
extend the same in opposition to the tension
of the wire and an operative connection be-

tween the extensible frame member and the

valve allowing the latter:to be controlled by
the oscillations of the frame member,

3. A self-adjusting contact-maintaining
device for an electric car having a wire sus-
pended thereover, comprising a phu ality of
frames linked together to substantially
form a parallelogram adapted to be secured
to the top of the car so as to touch the wire,
spring means and pressure means cooperat-
ing in affecting the height of the parallelo-
gram in oppos1’re senses, a valve control for
the pressure means and means actuated by

8

-the tension of the wire controlling the valve

g0 as to adjust the height of. the parallelo-
gram- to the height:of the wire, said means

comprising a sliding arrangement in one of

the :frameg }Oﬂdevno one membor of - the

saine ‘extensihle, Vleldmn‘ means tending to

extend the same m,oppoemon to the ten-
sioni of ‘the wire, a pinion associated. with
the valve and a rack connected with the

extensible frame member engaging the pin-:

ion for controlling the valve in accordance
with the oscillations of the frame member.

4. A valve control for a device of the
character described rcomprising a . frame
having = a sliding - arrangement ' therein
W hereby one frame member is rendered ex-
tensible, yielding means tending to extend
said frame member, a variable tension bear-
ing on the frame member opposing the se-

tion of said yielding means- whereby the

frame member is caused to oscillate and an

70
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operative connection between the valve and

the frame member allowing the former to be
controlled by the oscillations of the latter.

5. A valve control for a device of the
character = described comprising a frame
having a sliding ~arrangement therein
Whereby one frame member is rendered ox-

tensible, ‘yielding means tending to extend

said frame member, a variable tensmn bear-
ing on the frame member opposing the ac:
tion of said yielding means whereby the
frame member is caused to oscillate and an
operative connection between the valve and
the frame member allowing the former to be
controlled by the oscillations of the latter,
comprising a pinion asscciated with the
valve and a rack connected with the frame
member engaging the pinion.

6. A self. adjustlno contact-maintaining
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device for an electme car having a wire sus- .

pended thereover, comprising a plurahty of
frames - linked toaethex to  substantially
form a parallelogram adapted to be secured
to the top of the car having a top member

_touching the wire, spring means and pres-
.sure means coopemtmo- in affecting the

heightof the parallelovram in 0ppos1te
senses,
means and means actuated by the tension of
the wire controlling the valve so as to adjust
the height of the parallelogram to the
height of the wire having means associated
therewith for Velth‘LHV contractmg the
frame when the wire engaging member
tears loose.

7. In a device of the character described,
a vertically expansible frame, spring means
tending to expand the same into contact’
with -an overhead wire of variable tension,
pressure . means adapted to contract the
frame having a control valve associated

therewith and means actuated by the ten-

sion of the wire for controlling the valve to
relieve the pressure when the tension is re-

a . valve. control for the pressure -
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duced ‘and to apply the pressure when the
tension is.increased.
8. Tn a device of the character descmbed

" a vertically expansible frame, spring means

tending to expand’ the- same into. contact.
with an overhead wire of variable tension,

- pressure ‘means. adapted -to contract the
. frame having -a control valve associated

10

18

theremth and means actuated by the ten--

sion of.the wire for controlling the valve
to relieve the pressure when the tension is
reduced and to apply the pressure-when the
tension is increased, said valve being so con-

- structed as to also- apply the pressure when

the tension is removed altogether.

11,461,988

.9, In a device of the character described,
a control valve for a pressure medium com-
prising a housing having an intake port, an
exhaust port.and a d1soharae port therein
and a valve rotatable in the houcmo having

two_grooves on opposite sides achpted to

establish communications: between the "dis-
charge and the intake and between the dis-

charcre and the exhaust on a slight right -

and left hand turn respectively and also a
communication between the discharge and

‘the intake on a more pronounced left hand

turn.

b RICHARD B. SPIKES.
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