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3¢ Claims.

This invention relates in general to electric
switching means and more particulari
ing means for electric power ¥
guished from the low curvent carryiry =
‘used in signaling systems. The switches herein
shown, for illustrative purposes, arve particuiaily
designed for performing switching operations be-

tween adjacent vehicles in a train of two or more’

coupled cars, especially raiiroad cars or the lika.
It is one of the objecic of the present in-
vention s provide an improved switch whick
can be mounted on a Ircad car adjacent one
end thereof and which will ccoperate with a simi-
Jlar switch similarly mounted on adjacent car
and maintain electrical connections while the
train is in moticn. Such a switch muss satisfy
certain rigorous requirements. It ic of course ap-
parent that two cars of a train do not iravel as
.a rigidly connected body. There is a certain
amount of side sway present and since the two
cars do nci necessarily sway in the same direc-~
tion at the same time the distance batwesn cor-
responding parts of the two cars is constantly
varying. In addition there is a certain amount of
give in the ccupling means between the two cars
s0 that the distance between the two cars con-
stantly varies as the train a rates or deceler-
ates, starts or stops. In addition, and this
is the greatest cause of variation in the distance
betwesn two adjacent carg of o train, there is
the change that cccurs as the train moves along
a curve, If a swilch is so dasigned that one part
of the contact mechanisnt is mounted on one of
the cars and the othier part cn the other car,
then the construction of the switch must be such
that convact is maintained while the train is in
motion and the structures upon which the two
contact making parts are mcunted go through ail
the relative motions corresponding to the motions
of their respective cars. This my switch ac-
complishes. In the form of my invention herein
illustrated the two contact making portions en-
gage ons another along a plan
. ter line of which lies betwsen
and at an angle to their longitudinal center lines.
The contact making machanisms are pivoted on
their respective cars and vielding means is pro-
vided for constantly urging them to swing about
their pivots in a direction towards one another.
The two blade members make abutting contact
with one arother so that each blade limits the
extent of swinging of the other about its pivot
and each blade acts as a cushion stop for the
swing of tne other. Thus as thes cars turn cor-
ners or otizerwise move with respsct to one an-
other the two biade members slide along one an-
other or swing about their pivots, always ¢ .
taining their position of contact along a line ap-
_proximately joining their pivotal centers.
In addition, a switch of this type should be
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controllable from a remote point and should al-
ways be under the conirol of the operator. My
switch is held in its closed position by a locking
lateh and is adapted to be moved to its open po-
sition by remotely controlled pneumatic means
which serves to maintain the switch in the closed
position as long as the pneumatic pressure is
maintained. A spring means is provided for urg-
ing the switch to the open position and upon the
release of the pneumatic pressure the spring
means is effective to move the switch blade to its
full open position where it is held by the latch.
It is within the purview of the present invention
to reverse the motive power for moving the blade
to its open and closed positions. For instance,
spring means may be relied upon to move the
switch to its closed position and the pneumatic
means for opening the switch. The converse is
however preferable and therefore incorporated
in the embodiments herein shown, as stated
above.

As previously stated, the switch is held in its
open position by a latch or the like and is moved
to its closed position by the application of pres-
sure to a pneumatic motor. The switch can of
course be actuated only after the latch is re-
leased. It is another one of the objects of the
present invention to provide improved means
whereby a single actuation will result in the re-
lease of the latch and also in the actuation of
the switch. If pressure is applied to actuate the
switch befcre the latch has been fully released,
2 banging or hammering of the switch parts
against the latch might result. This may even
result, in some cases, in the wedging of the latch
in the switch locking position thus preventing
the actuation of the switch. My improved mech-
anism avoids this cccurrence. I accomplish this
by providing a restriction in the passageway com-
municating pressure to the switch actuating
means whereas no such restriction is placed in
the passageway communicating pressure to the
lateh releasing means. As a result of the restric-
tion in the conduit there is a slight delay in the
building up of the pressure in the switch operat-
ing motor. In the meantime the latch is re-
leased. A moment later the pressure. in the
switch operating motor has built up to the
amount required to operate the same and the
switch is actuated. The latch is biased to the
locking position so that upon release of the pneu-
matic pressure it locks the switch when the
switch reaches its full opening thereof under the
action of the spring.

It is a further object of the present invention
to provide an improved switch blade and blade
support so that the blade will have -a substan-
tially universal motion with reference to its ulti-
mate support, the railway car.

It is another object of the present invention to
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provictlé’ ah improved mounting for switches of
the class described. Where the railway car has

a pantograph mounted on -the top thereof for
contacting with- the trolley some of the insu-

5 - lators supporting the pantograph may be utilized

to help support the switch structure, which is
also to be insulated from the railway car.

The attainment of the above and further ob-
jects of the present invention will be apparent
from the fellowing specification taken in con-

junction with the accompanying drawings form- -

ing a part thereof.

In the drawings:

Figure 1 is a top view of the adjacent ends of
two adjacent cars of a railway train, said cars
being . equipped with my improved switch, the
closed position of the switch being indicated in
dotted lines;

“Figure 2is a 51d° view of the structure as shown
in Pigure 1;

Figure 3 is a top view of the blade carrier and
pnsumatic motor for operating the same;

Figure 4 is a sectional view taken along the
line 4-—4 of Figure 3 and looking in the direction  wh

of the arrows; _
Pigure 5 is a longitudinal sectional view of the

bumper latch mechanism and the pneumatic
motor for releasing the same, said view being”

taken along the line §—35 of Pigure 6 and look-
ing in the direction of the arrcws;

Figure 6 is a top view of the bumper latch
mechanism and the pneumatic motor for operat-
ing the same;

PFigure 7 is.a fragmentary secticnal view show-
ing the manner of mounting the contact shoe
upon the shoe holder, said view being taken
along the line 7—71 of Figure 1 and looking in
the direction of the arrows;

- Figure 8 is a perspective view of tne contact
shoe;

Figure 9 is a fragmentary diagram showing &

- portion of the conduit for extending pneumatic

50.

55

pressure to the two pneumatic motors as shown
in Figures 3 and 5 respectively;

Pigure 10 is a top plan view of a modified form.
“of switch mechanism, said view showing the

manner of mounting the same upon the top of

a, railway car;

Figure 11 is a side view ‘of the structure shown
in Figure 10;

" Figure 12 is an enlarged fragmentary view of
a portion of this switch mechanism, said view
being taken along the line §2—i2 of Figure 11
and looking in the direction of the arrows;

Figure 13 is a perspective view of the plade

carrier of the switch shown in Figures 10 and 11;

Migure ‘14 shows an-alternate form of blade

“holding means for a switch such as is shown in

60.

Figures 1 and 2;
Figure 15 is a secticnal view taken along the

“line 15—{35 of Figure 14;

65 . J
“mounting means. ;or a. switch such as is ﬁhown in

75:. nism mounted on: top of the cars.

Figure 16 is a view showing the manner of
mounting the blade means of Figure 14 upon its
supoortmg insulator;

Figure - 17 shows a modlﬁed form of blade

Figures 10 and 11;
Figure 18 isan end view thereof and
Figure 19 is a fragmentary sectional view uaken

- along the Iine 1818 of Figure 17,

Reference may now be had more particularly
to Figures -1 .and 2:wherein I show, in diagram-
matic .form, -the -adjacent ends of two coupled
railway- cars and my improved switching mécha-
The railway

2,010,533

cars are indicated at { and 2 and may be coupled
together in any preferred form. Since the cou-
pling means between the railway cars constitutes
no part of my invention this has been omitted
from the drawings. Three insulators indicated
at §, 8, and T are mounted upon the top of the
railway car in any preferred manner, said insu-
lators being arranged in the form of a triangle.
A triangular plate 9-is bolted or otherwise suit-
ably secured to the insulator caps of the three
insulators and supports the switch mechanism,
to be presently deseribed, in insulated relation-
ship to the railway car.

A member {8 having a pair of spaced horizon-
tal arms is mounted upon the plate 9§ and con-
stitutes a support for a blade carrier {5 which is
pivoted between the arms by mesns of a pivol
pin i8. The member {9 also constitutes a sup-
port for a pneumatic motor {4 for swinging the
blade carrier {5 about its pivet. This motor will
be described as the description proceeds.

A blade holder {7 is mounted upon the carrier
member by means of a pair of insulators 18’'—{6’
vich rigidly support the blade holder {7 in posi-

tion upon the carrier so that upon movement of -

the carrier the blade holder is moved. . The blade

holder is relatively long and narrow and, when.

the switch is in ifs open position, it extends trans-

versely of the railway car as is indicated in the

full lines in Figure 1. A relatively long and nar-
row contact shoe 18 is resiliently mounted upon
the blade holder {7 by means of a set of resilient
supports 1§ and 20. The construction of the
contact shoe 18 and the manner of mounting the
same upon the klade holder {7 will be more fully
set forth as the description proceeds. For the
resent it may suffice to say that the contact shoe
is mounted to have a limited amount of universal
motion with reference to the blade holder 1.
An insulator 28 iz mounted upon the top of the

plate § and supports a terminal lug 28 at the top.

thereof. A conductor for extending the circuit
to or from the switch extends to the terminal lug,
and from the terminal lug the circuit is extended
by means of g fiexible braided conductor 27 (Fig-
ure 1) which extends from the terminal lug 26
along a pair of split links 28 and 29 which are
pivoted together at 38, one end of the link 29 be-
ing pivoted to the blade holder {7 and one end of
the link 28 being pivoted to the insulator 25. The
flexible conductor 27 extends along the two links
and is connected at its remote ends to the con-
tact shoe {8.

The switch is adapted to be actuated from its
open position as shown in full lines in Figure 1
to its switch closed position as is shown in dotted
Iinss in this figure. This movement is accom-~
plished by applying pneumatic pressure to the

prneumatic motor #4 which thereby causes the

blade carrier {8 to swing about its. pivot (6 ina
counter-clockwise direction as seen in Figure 1.
It is to be noted that the cocoperating switch
members on the two railway cars | and 2 are
moeunted upon opposite sides of the longitudinal
center lines of the railway cars. )
when the blade carriers {5 of the two switches
are swung in & counter-clockwise direction, the
contact shoes {8 of the two switches approach
one.another and finally come into engagement.
The pneumatic pressure is maintained upon the
motor {8 during the entire time that the switch
is in its closed position, that is in the position
shown in dotted lines in Figure 1.
noted that the switch blades of the two switches
mounted upon the respective cars each limit the

As .2 result,.

It is to be
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extent of counter-clockwise rotation of the other
about its pivot 16. Since the pneumatic pres-
sure is being constantly maintained it is evident
that the contact shoes of the two switching mem-
bers will be maintained in engagement even
though the two railway cars move laterally with
respect to one another. Such motion of course
takes place to a prencunced degree when the
train is traveling around a curve. It is also to
be noted that the two cars of a train have a
limited amount of vertical motion relative to one
another. In order to prevent the contact shoes
of the cooperating switching members from com-
ing out of engagement with one another due to
this vertical motion, the shoes {8 are made of
appreciable width in their vertical direction, as
seen in Figure 2, whereby contact is maintained
within the limit of vertical motion of the two rail-
Way cars relative {o one another. There is also
& limited amount of rocking motion, vertically,
of the two railway cars with reference to one
another. To take care of this rocking motion
there is provided the resilient supports {8 and 28
for the contact shces. 'As a result the two co-

-operating contact shoes always maintain their

faces in engagement with one ancther regardless
of the relative motion of the two railway cars with
respect to ene another.

A spring 85 is provided for moving the blade
carrier frcm the dotted line position shown in
Figure 1 to the full open position as shown in full
lines in that figure. The pressure applied by the
prneumatic motor {4 is normally in excess of the

_pull upon the blade carrier 15 by the spring 35.

To move the switch to the open position it is
merely necessary o release the pressure upon the
motor !4 whereupon the spring 35 retracts the
blade carrier and with it the blade holder mems-
ber. When the carrier member (5 reaches its
full line position as seen in Figure 1 it is latched
in this position by means of the latch 49 thereby
preventing movement of the switch member with
reference to its supporting railway car due to the
motion of the railway car. The latch member is
adapted to be pneumatically conirolied by means
of a pneumatic motor 44 when it is desired to
release the latch to permit swinging movement
of the blade carrier 15 under the action of the
bneumatic motor {4. The construction of this
latch and the manner of operating the same will
be more fully set forth as the description pro-
ceeds. It may be sufficient to here state that
when pneumatic pressure is applied to the motor
14, for swinging the blade carrier, pressure is also
simultaneously applied to the motor 44, the ar-
rangement being such that the pressure builds
up faster in the motor 44 than it does in the motor
14, thus releasing the latch 89 somewhat before
the motor {4 has become effective to move the
blade carrier.

Reference may now be had to Figure 3 which
shows the pneumatic motor for operating the
blade carrier. In this connection reference may
also be had o Figure 4 showing a sectional view
of this motor. The U-shaped frame member i0
comprises a bearing for the blade carrier {5 and
an air pressure chamber for the pneumatic mo-
tor 14 as previousty stated. The blade carrier i5
is pivoted between the arms 40 and 49’ of the
member i0 by means of a king bolt 44 that extends
through aligned openings in the arms 46 and 49’
and through a cylindrical bore in the blade car-
rier. Cylindrical anti-friction members 53 and

54 are interposed between the king bolt and the
‘walls of the bore in the member 15 and means

comprising an oil cup 55 is provided for facilitat-
ing the lubricating of the bearing surfaces. Fibre
discs §0—36 are located above and below the
bearing and suitable stuffing glands 57—5T are
interposed between the arms 46 and 49 and the
rotatable members. Dust caps 58 and 59 are
provided for preventing the entrance of moisture
or other foreign matter into the bearing. Each
of these dust caps 58—58 comprises a split collar
member the two split portions being adapted to
be clampsed about the tubular portion 630-—80 of
the blade carrier.

The base £Y of the bearing and air pressure
member {5 is adapted to be bolted or otherwise
suitably secured to the top of the plate like mem-
ber § by means of suitable bolts passing through
the cpenings 48—48 in the base of the member
18 and through suitable bolt holes in the plate
member 8,

The air chamber is provided with a cover mem-
ber 85 which is bolted or otherwise secured to the
member 18 by means of bolts 66 which also serve
to secure a diaphragm 68 in place. The dia-
phragm %2 divides the air chamber into two com-
partments 78 and Ti. The compariment T0 is
adapted to have air or other pneumatic pressure
applied theretc by way of a conduit 72 whereas
the compartment 71 is closed off from the com-
vartment 76 and may be open to the atmos-
phers.

The diaphragm 8% is adapted tc move an actu-
ating piston rod 74 which moves through a bore
15 in the air chamber, said bore being provided
with a suitable anti-friction member as weill as
with means for providing lubrication for the pis-
ton rod 14, The piston rod 78 moves outwardly
of a cover 78’ provided for the air chamber and
is adapted to exert o pushing force ubon the blade
carrier 15 to swing the same about its nivet bolt
t6. To facilitate this action the klade carrier is
provided with a bolt member 89 heving a spheri-
cal head 8! against which the piston rod 14
abuis. This bolt membper 83 ig threaded to the
blade carrier and is adepted to be locked in ad-

ion by means of a nut 83. By adjust-
in ition of this bolt member the position
at which the piston rod 14 engages the bolt 80

may be adiusted thereby adjusting the extent
of permissible movement of the piston rod 74,
and. therefore the diaphragm 68, before it en-
gages the bolt &9,

&1 L-shaped bracket member 85 is provided
at one end with a square opening for receiving g
square projecting portion &7 of the holt 89. The
other end of the t.-shaped bracket may be re-
movabiy secured to the blade carrier by means of
a bolt 82. This bracket additionally prevents
turning of the bolt 88 and therefore serves to
insure the holding of this bolt in its adjusted
position. To adjust the bolt 86 it is first neces-
sary to remove the L-shaped bracket 86 and then
by loosening the nut 82 the bolt 88 may he ad-
justed.

It is to be noted that the axis of the bolt 80
is directed at an angle to the axis of the piston rod
74. When tha switch is operated to its closed
position the blade carrier !5 swings about the
center of the bolt {8 in 5 counter-clockwise ‘di-
rection through such an angle as to bring the
center line of the holt 88 substantially in line
with the center line of the piston rod 74. Of
course this varies somewhat during the motion
of the railway car but, in general, and when the
two coupled railway cars are traveling over a
straight portion of the track, the blade carrier,
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when in the position shown in dotted lines in Fig-
ure 1, is at such an angle that the bolt 80 is di-
rectly in line with the piston rod 74. It is to be
remembered that the switch is maintained in its
switch closed position by the continued applica-
tion of pressure to the pneumatic motor whereby
the piston rod 74 is maintained extended. The
piston rod continually exerts its force upon the
bolt 88 and since this force is transmitted to the
bolt 80 along a line extending through the bolt
and axially of the rod 74 there is substantially
no side thrust upon the rod T4 during the time
that the switch is in its closed position, which
represents substantially the only time that the
piston rod is extended. )

As previously stated, the switch is returned
to its open position, upon the  cutting off of
pneumatic pressure to the motor {4, by means of
the spring indicated at 35 in Figure 1. One end
of the spring is connected to a projecting por-
tion 98 in the blade carrier, said projecting por-
tion having an opening therein for receiving the
end of the spring. - ‘The opposite end of the spring
is connected to a spring suppott as shown in Fig-
ure 1.

The forward end of the blade carrier {5 is pro-

vided with flat surfaces as indicated at 93 and
94, said surfaces being provided with suitable
bolt holes for securing the insulators {6'—16’ of
Figure 1 thereto.

When the switch is returned to-its full open
position by the action of the springs 35 it is held
in place by means of ‘a latch as previously stated.
This Iateh is shown more particularly in Figures

‘5 and 6 to which reference may now be had.

" The latch 48 is swiveled in a casting 186 which is

40

50

55

60"

65‘ ; shaft 187 but is heavier on the right hand side as

70

75

bolted or otherwise suitably secured to the plate
9 by means of bolts as indicated at 184 and #82.
The casting 180 comprises a bearing support for

‘the latch and also an air pressure chamber for

the pneumatic motor 44 that actuates the latch
to its released position. - The base casting £89 has
a pair of arms {05 and 108 extending upwardly
therefrom on the opposite sides thereof and sup-
porting suitable journal bearings in which is
journaled a shaft 187, This shaft member is
capable of swinging or rocking movement within
the bearings through a limited angle. A collar
member 168 is suitably secured to the shaft 187
to swing therewith, and is provided with a pro-

jecting portion' 189 which is adapted to abut.

against an arm {6 in the base 190 for limiting the
extent of turning of the shait {97 in a clockwise
direction as seen-in Figure 5. A bolt {15 extends
through the collar member {89 and the shaft 141,
this bolt passing through rubber shock absorbing
members 116 and 117 and serving fo secure the
hook portion {48 to the rockshaft 187, so that
upon rocking of the collar member {88 the hook
portion 18 is-turned. A cap-120 is provided at

the other end of the assembly, the whole assembly.

being held together by means of a castellated nut
124 which threads about the bolt {15 and is held
in position by means of a pin 122,

The latch assembly is not balanced about the

seen in Figure 5 than on the left hand side. Due
to this fact the latch is biased by gravity to the
position shown in full lines in Figure 5. As the
blade carrier {5 is moved to. its full line position

“of Figure 1, under the action of the spring means

35, a portion of the carrier having an opening
therein rides into a position such that the nose
portion of the hook {i8 enters the opening. The

lower surface of ’phe opening causes the latch as-

2,010,533

sembly to rock about the shaft {87 for 4 limited
degree. A moment later the blade carrier rides
into the position shown in Figure-5 whereupon
the hook portion {18 of the latch assembly again
swings to its normal position as shown'in the full
line of Figure 5 so that the portion {26 of the
blade carrier lies within the notch in the hook
portion (18 as shown in Figure 5.. The latch now
holds the blade carrier against outward move-
ment. In order to permit the actuation of the

switch it is necessary to first release the latch and

this may be accomplished by swinging the latch
to its dotted position as shown in Figure 5.. A

10

pneumatic motor 84 is provided for doing this.

The motor comprises an air chamber which is
divided into two compartments as by means of a
diaphragm 288. The motor is provided with a
cover plate member 20f which is bolted to the
open front face of the air chamberl of the motor
by means of suitable bolts 282—282 which  also
serve to secure the .diaphragm 288 in place. A
conduit 283 supplies air pressure to the compart-
ment 204 for moving the diaphragm 288 to the
right as seen in Figure 5. The diaphragm 268,
acted upon by the pressure in the chamber 204,
is adapted to actuate a piston rod 267 which in
turn is adapted to bear against a bolt 218 which
is threaded into the collar member 188 and locked
in its adjusted position by means of a suitable lock
nut as indicated at 211.
218 an adjustment may be provided for adjusting
the extent of permissible movement of the piston
rod 20% before it abuts against the bolt 2{8 to
swing the Iatch member to the dotted line posi-
tion. The compartment 28% of the pneumatic
motor is open to atmosphere by means of an open-
ing 21% whereby one side of the diaphragm is con-
stantly subjected to atmospheric pressure.. Upon
releasing the pressure in the compartment 284 the

diaphragm 288 returns to the position as shown.

in Figure-5 due to its own resiliency. This may
be accelerated if desired, by means of a spring or
by applying negative pressure {o the conduit 203.

A description will now be given of the manner
of mounting the contact shoe 18 upon the blade
{7, and for this purpose reference may be had

more particularly to Figure 7 which is a section-

taken along the line T—T of Figure 1 and locking
in the direction of the arrows. The blade or con-
taet shoe holder comprises a pair of angle iron

“members 220 and 221 which extend parallel and

adjacent one another for their full length. The
angle iron members are slightly spaced from one
another and are secured at one end to the caps
upon the insulators t6’—I{8’. A pair of bumper
supports 223 and 224 are bolted together-on the
opposite sides of the members 223 and 224 by
means of suitable bolts which extend through the
bumper supports 228 and 224 aand also through
the members 228 and 22{. The bumper supports
therefore also serve o secure the channel mem-
bers 228 and 22{ together in desired spaced rela-

tionship. The bumper supports may ‘comprise

merely flat plates of a generally square shape and
having a central opening therein. The bumper
plates serve to secure rubber bumpers 226 and 227
to the contact shoe holder 13. It is to be noted
that these rubber bumpers are of a generally cir-
cular cross-section and of a generally conical
shape. A disc member 228, which may comprise
merely a plurality of layers of canvas, is infer-
posed between each of the rubber bumpers
225227 and the angle members 220—221,

The contact shoe 18 is made of copper or other

By adjusting the bolt.
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‘suitable material of high electrical conductivity
and comprises a substantially flat contacting face
portion 230 which is suitably reenforced at the
rear by means of a reenforcing web 23! which
extends lengthwise of the contact shoe and suit-
able webs 232 which extend transversaly thereof.
The reenforcing webs are formed integrally with
the rest of thz contact shoe. A plurality of such
webs 232—232 are provided in spaced relation-
ship lengthwise of the contact shoe o sititably
strengthen the same. At each of the bumpers
such as 18 and 28 of Figure 1 the contact shoe is
provided, at its rear, with a boss 235 which is
internally threaded as indicated at 225. A boit
231 is threaded into the contact shoe 18 and is
extended through openings in the rubber bumpers
226 and 227. A suitable disc 248, which may also
be made of a plurality of layers of canvas, is inter-
posed between the boss 235 and the bumper 227.
At its other end the bolt 237 is threaded and the
contact shoe §8 is locked in position by means of
a castellated nut 242, which may be held in place
by means of a pin 243, It is to be noted that the
space between the vertical flanges of the angle
member 228 and the member 221 is appreciably
more than the diameter of the bolt 237. As a re-
sult it is possible for the contact shoe i8 to adjust
itself with reference to its holder !7 so as to main-
tain proper contact with the coopersting contact
shoe on the switch of the adjacent railway car.
To do this it may be necessary for the contact shoe
to move angularly in a clockwise or counter-
clockwise direction as seen in Figure 7 due to the
fact that one or the other of the two coupled cars
have a limited amount of motion in a verticel
direction with reference to one another. The
rubber bumper arrangement permits a limiie
amount of universal motion of the contact shoe {8
with respect to its supporting blade holder (7.
In order ito operate the switch to its closed
position air pressure is applied to the pneumatic
motor 14 and at the same time air pressure is
applied to the pneumatic motor 44 for releas-
ing the latch 88. In order to obtain the best re-
sults it is advisable to release the latch before
a considerable force is applied to the blade car-
rier 15 for if a considerable force were applied
by the preumatic motor 14 to the blade carrier
15 at a time when the blade carrier is held in
its locked position by the latch mechanism 49
there is a possibility that the carrier might wedge
against the latch mechanism and prevent re-
lease of the latch mechanism by the pneumstic
motor 44, This might require the use of two con-
trol levers, one for the Iatch motor and the other
for the motor i4. Howsver, I accomplish this
result by the application of air pressure to a
single conduit and providing means for delaying
the building up of pressure in the operating mo-
tor 14. This is accomplished by the arrangement
shown diagrammatically in Figure 9. Air for
operating the two pneumatic motors is supplied
under pressure from the conduit 258, the outlet
of which is connected to a T-pipe having two
branches. One of the branches extends by way
of the corduit 202’ to the conduit 283 of Figure
5, for operating the pneumatic motor 84. The
other branch of the T extends by way of an el-
bow 252 and.a nipple 253 to a conduit 12’ which
connects with the conduit 72 of Figure 4 for op-
erating the pneumatic motor {4, 'The nipple 252
is provided with a restricted orifice 254 for re-
stricting the rate of air flow. No such restriction
is provided in the connection to the pneumatic
motor 44 for ogerating the releasing and holding
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latch. When air pressure is applied to the con-
duit 259 for operating both of the motors to actu-
ate the switch to its closed position the air pres-
sure builds up quickly in the motor 44, due to the

fact that there is no restriction to the air flow- °

ing through the pipe 283’. As a result the latch

‘is immediately operated to its releasing position

shown in dotted lines in Figure 5. At the same
time alr pressure is applied by way of the con-
duit 72’ for opserating the pneumatic motor i4.
Iiowever, due to the restricted orifice 254, there
is & momentary delay in the building up of the
air pressure in the operating chamber of the
puneumatic motor {4 with the result that there
is a delay in the operation of the piston that ac-
tuates the blade carrier 15. A moment later, the
latch 49 having already been released, the air
pressure will build up in the motor {4 with the
resuit that the piston rod operated by this mo-
tor will actuate the blade carrier to the posi-
tion shown in the dotted lines in Figure 1. Since
the air pressure is maintained during the entire
time that the switch is tc be kept in its closed
position it is apparent that the motor i§ main-
tains the switch in the position shown in dotied
lines in Figure 1.

The restricted orifice 284 (Figure 9) not only
delays the initiation of the switch closing
movement but also checks the rate of movement
of the switch in its closing direction since the
rate of movement is determined by the rate of
fluid flow through the restricted orifice. Hence
the orifice prevents vioclent slamming or banging
of the switch in its closing movement. In a like
manner, during the switch opening movement,
fluid from the chamber 78 (Figure 4) must escape
through the restricted orifice 254 (Figure 9). The
rate cf escape of fluid from the chamber 10 will
determine the rate of movement of the switch In
its opening direction under the action of the re-
tracting spring 85. The orifice 254 limits the
rate of escape of fluid from the chamber 70
and thus cushions the return movement of the
switch blade.

Reference may now be had to Figures 10, 11
and 12 showing a switch of a somewhat modified
form of construction. In these figures I show
only the top portion of a railway car upon which
my switch is mounted. The railway car is indi-
cafed at 380 and has mounted on the top there-
of a number of insulators for supporting the usual
rantograph structure 30{ that rides along the
overhead trolley. The pantograph supperting
structure may be of a kind well known in the
art and only a portion thereof is here shown.
This portion includes an insulator 385 which is
mounted on tep of the railway car and sup-
ports, together with other insulators not shown,
2, member 366 whereon are supported a number
of insulators, one of which is indicated at 2071,
for supporting the pantograph support 388. As
previously stated, the insulator 305 is provided
on top of railway cars of the kind herein con-
templated regardless of whether or not the car
is provided with my improved switch. I con-
template utilizing this insulator to help support
my switching structure and thus reduce, by at
least one, the number of insulators that might
be otherwise required to support the switch.
Two insulators 318 and 311 are mounted upon
the railway car and support an angle iron frame
member 31{5. This frame member exitends be-
yond the insulator 310 and is supported at its
extended end by the insulator 385. The frame

318 constitutes a sub frame and extends length- 7
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-indicated at 3586--358.

6
wise .of the top of the car and along the side
thereof for a short distance. This frame is
provided with a portion indicated at 3{6 which
extends transversely of the railway car and is
joined to. the longitudinally extending portion
by means of a portion 8i7.. The portion 316 of
the frame 31§ is supported by an insulator 818
which is mounted upon the top of the failway
car.

The sub base 315 supports an upper base 398
by means of three insulators indicated at 32i,
222 and 323. 'This upper base 3828 comprises
an angle iron frame having a plate-like member
325 secured to the lower side of the angle frame,.
The switch and the varicus operating means
therefor are suspended from the lower side:of
the plate member 325. A frame member {& which
constitutes a bearing for the blade: carrier and
an air pressure chamber for the pneumatic motor
for operating the switch is mounted on the lower
side of the plate 328. The member 10 is of a
construction such as-has been previously de-
scribed in connection with the switch mechanism
shown in Figures 1 and 2 and need not be further
described herein. A blade carrier 338 is pivoted
in the frame member {0 in substantially the same
manner as is the blade carrier 1§ of the switch
previously described. 'The blade carrier is adapt-
ed to swing about ifs pivot which is indicated
at 331 in Figure 10. In this form of my invention
a contact shoe holder 332 is bolted or otherwise
rigidly secured to.the blade -carrier 338 to swing
therewith as an integral unit. The blade or con-
tact shoe holder 332 may be of a construction
substantially identical to the construction of the
blade holder 47 of the switch previously described,
and it supports a contact shoe 335 by means of a
pair of spaced resilient bumper supports 336 and
337. The contact shoe and the manner of mount-
ing the same upon the blade hLiolder 332 may be of
a construction substantially the same as the con-
tact shoe {8 and the bumper supports {9 and 2!
of the switeh shown in Figure 1 and which has
been previously described. A flexible braided
copper- conductor 340 is secured to the contact
shoe 335 for extending the electrical circuit
thereto. It is to be noted that in this form of
switch the blade holding member 332 is mounted
directly upon the blade carrier 338 whereas in
the form of switch previously described a set of
insulators is interposed between the correspond-
ing member {7 and the corresponding biade car-
rier 15, As a result of the present arrangement
the various actuating means such. as the pneu-
matic motors and the like are not insulated from
the switch blade. Hence the conduit supplying
air to the pneumatic motors must include a sec-

- tion of insulation.

Reference may now be had to Figure 13 show-
ing a perspective view of the blade carrier 338
of the switch shown in Figures 10 and 11. The
blade carrier is provided with a cylindrical por-
tion 345 having a central bore 34§ through which
the mounting bolt 334 (Figure 10) extends. 'The
cylindrical portion is provided with a pair of arms
348 and 348 having aligned openings therein us
A Dbolt is extended
through these aligned openings and constitutes
a bearing surface against which the piston rod 74
(Figures 3 and 4) of the pneumatic motor bears.
An arm 352 extends forward and upwardly from
the cylindrical portion 345 and terminates at a
front wall 354 which extends at right angles
thereto and transversely of the railway car: - This
portion of the blade carrier is provided with a
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flat portion 355 and a similar portion at the lower
end thereof. These flat surfaces are provided
with a. plurality.of bolt holes indicated at 358.
The angle members 322 of the switch are adapted

to be belted to the carrier member 338 by means

01 'bolts

that extend through the opening 358.
The blade carrier 388-is provided with a pair

of lugs 338 and 38{ having central aligned open-

ings therein for receiving a mounting pin.- A

spring swivel is pivoted about this pin and pro-

vides a support for one end of a spring which
is provided for returning the switch blade. to its
open position as shown in full lines in Figures 10,
11 and 12. This swivel is indicated at 368 in
Figure 12, At its bottom portion the blade carrier
is provided with a projecting end 352 which is
adapted to-ride over the locking portion of a
locking latch such as the lock portion {18 of the
locking mermber shown in Figure 5, and be there-
by held in place.

The locking lateh shown in Figures 4 and 5 is
secured in invertsd position, to the underside of
the upper plate 325 and is so arranged that when
the blade carrier is swung {o the position shown
in full lines in Figure 10 the hook member 118
is forced downwardly by the wall portion 363
(Figure 13) of the blade carrier until this wall
portion reaches the pertion 125 of the locking
latch shown in Figure 6. In view of the fact that
the lecking latch is here mounted in ifs inverted
position it is necessary tc provide a counter-
weight on the side of the locking latch adjacent
the cap 23 (Figure 5) in order to bias the lock-
inig member to the position as shown in full lines
in Pigure 5. In the absence of such a cocunter-
weight if the mechanism as shown in Figuie b
were inverted then the apparatus would assume
the - pesition 'as shown in the dotted lines of this
figure.

A set of springs 3780 (Figure 12) are connected
at one end to the spring swivel 363 and at their
other end to a spring support 37! which is se-
cured to the lower side of the plate member 325.
Means comprising a set of bolts and nuts as in-
dicated at 373 is provided for permitting the ad-
justment of the fension of the springs 878. These
springs normally bias the switch to the position
shiown in full lines in Figure 12 and are adapted
to return the switech to this position upon- the
cut off of the air pressure in the motor {£. When
the spring brings the blade carrier to the full line
position as shown in Figure 12 the latch or hook
member 118 locks it in position.

In Pigure 10 I have shown & portion vf a rail-
way car which is coupled to the railway car 308’
and is provided with a switch such as the switch
shown as mounted upon the car 368. The switch
mounted upon the car shown in fragmentary
form at the left-hand side of the sheet of draw-
ings is of a construction identical to that shown
on the car 388 and only a portion of this struc-
ture has been. shown. Similar parts of this
switch are indicated by the same reference nu-
merals. as were used in connection with - the
switch as shown mounted upon the car 388, these
reference numerals being primed.

- Reference may. now be had more paruculally
to Figures 14, 15, and 16 wherein T show a some-
what modified form of blade holder. Whereas
in the modifications previously described the
blade holder comprised a pair of angle iron mem-
bers, the blads holder shown in these figures com-
prises a set of spaced tubular -members.  In Fig-
ure 14 I show a pair of insulators {8’—18’ which
are the insulators shown in Figure 1 and which
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are mounted upon the blade carrier 15 of Fig-
ure 1. A clamping member 40§ is suitably se-
cured to the insulator cap 424 and comprises a
flat portion 402 which seats upon the insulator
cap. 'The clamping membsr 438 is provided with
& pair of cylindrical grooves each formed by a
portion 434 which is integral with the base 492
of the clamping member and extends therefrom
sidewise, upward and back as indicated, said
member 454 forming a cylindrical socket for re-
ceiving the tubes 4i5 or 4i6. The member 494
is provided with a lug portion 48% which is adapt-
ed to be clamped toward the portion 492 of the
frame 469 by means of the bolt 4§68 which passes
through an opening in the lug 498 and through
an aligned opening in the member 462 and

threads into a tapped opening in the insulator

cap 481. The blade or contact shoe holder com-
prises a pair of tubular members 4i5 and 44§
which are inserted into the sockets formed by
the member 484 -of the support 498 and are
clamped in place by means of the holts 488,

The centact shoe {8 is mounted upon a rubber
bumper 18 which is of a construction substan-
tially the same as the bumper member {9 of the
This bumper is
however mounted upon the tubular members 415
and 41§ in a different manner. I provide a pair
of plate-like clamp members indicated at 423
and 424 each of which is provided with a pair
of semi-cylindrical grooves which are adapted
to embrace the two pipe members 215 and 415,
The two plate members are provided with cen-
tral openings into which the rubber bumpers 228
and 227 may extend in the same manner as those
bumpers extend through the plate members 223
and 224 of Figure 7. The clamping members 473
and 424 are adapted to be clamped together hy
means of four sets of bolts and nuts indicated at
428. These clamp members are bolted tightly
to the pipe members 415 and 416 and thus rig-
idly support the rubber bumper upon which the
contact. shoe {8 is mounted so that the contact
shoe has a limited amocunt of uhiversal move-
ment with respect to the supporting pipes or
tubes 415 and 415. The clamp members 423 and
424 also hold the ends of the bpipes or tubes
415—416 against spreading.

In Figures 17, 18 and 19 I show another form
of contact shoe and mounting means therefor.
This form of contact shoe is adapted to be mount-
ed upon a blade carrier {4 which may be of a
construction similar to the blade carrier 330 of
the switch shown in Figures 18, 11 and 12, cr of
a construction similar to that of the blade car-
rier 18 of the switch shown in Figures 1 and 2.
The blade carrier is provided with & pair of sup-
porting brackets 45 and 452 each of which is
spliv longitudinally and adapted to be clamped
in embracing relationship to a stud pin or shaf
454 by means of a bolt 458 and a nut AES. The
contact shoe 488 is provided, at its rear side, with
a set of arms 46§{—46! which are adapted to em-
brace the supporting arm 45{, and another set
of arms 452452 which are adapted to embrace
the arm £52. The pins or studs £54 extend
through aligned openings in the set of arms on
the contact shoe 482 and the corresponding arms
on the blade carrier 458 and ave held in place by
means of cotter pins or the like 485. The blade
carrier is thus capable of oszcillating aboub the
center of the pins 454 as an axis.

Sets of springs 485 are provided for biasing
the blade carrier 423 to the position as shown
in the drawings with reference to the blade car-
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rier 450. For this purpose the blade carrier is
provided with bosses 457, said bosses being formed
integrally with the blade carrier. The bosses are
provided with tapped openings intc which are

threacded studs 458, the studs being locked in +

position by means of pins 488 that extend through
the bosses and into the studs. The studs 466
extend up to within a short distance of the in-
ner side of the contact shoe 460 and constitute
8 guiding means for the springs 465. A set of
adjustable lock nuts 469 is provided for adjust-
ing the compression upon the springs 465. The
springs 465 are located two on each side of the
longitudinal center line of the contact shoe 450
and therefore resiliently hold the contact shoe
in the position shown in the drawings.

The contact shoe 438 iz providsd with a rela-
tively long contact surface 472 which is adapted
to cosperate with the corresponding surface of
another contact shoe of identical construction
In a manner which will be apparent from the de-
scription thus far given. Since the contact shoe
452 is capable of swiveling about the pins 454
and these pins are mounted upon a hlade carrier
488 which is in turn capable of swinging about
the pivot 474 it is apparent that the contact shoe
480 has universal motion with reference to its
ultimate support, the axis 474 about which the
blade carrier 459 pivots.

While I have herein shown the contact shoe
460 mounted upcn the blade carrier 450 without
the interposition of insulators between the two
it is apparent that such insulators may be pro-
vided, in which event the insulators would be
mounted upon the klade carrier, the contact shoe
together with its swiveling apparatus being
mounted upon the insulator.

In compliance with the requirements of the
patent statutes I have herein shown and described
a few preferred embodiments of my invention.
It is however to be understood that the invention
is not limited to the precise constructions herein
shown, the same being merely illustrative of the
invention. What I consider new and desire o
secure by Letters Patent is:

1. In combination, two tandem connected rail-
way cars, switching means pivotally mounted for
rctation in the same plane at the adjacent ends
of the two cars at opposite sides of the longi-
tudinal center lines of the two cars, and actuat-
ing means for rotating the switching means in
the zsame direction about their pivots into abut-
ting engagement in said horizontal plane with one
another and maintaining engagement while the
cars move with respect to one another, the switch-
ing means engaging cne another along a line ex-
tending disgonally hetwesen the two cars when the
cars are in alignment.

2. Incombination two vehicles coupled togethar

tandem, switching means pivotally mounted
the adjacent ends of the respective vehicles
about vertical pivots spaced from the longitudinal
center of the vehicles, sach of said switching
means comprising a switch blade member and
means for swinging the same about its pivot
into a position between the vehicles and inio
engagement with the switching means on the
other vehicle along a line disposed angularly to
the longitudinal center line of the vehicle, and
each switching means including yielding means
urging it about its vertical pivot into engagement
with the other switching means and maintain-
ing a pressure contact between the two switching
means.

3. A railway vehicle having a top, an electric
switch member pivotally mounted on the top of
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the vehicle adjacent one end thereof, means for
swinging the same about its pivot in a gensrally
horizontal direction beyond the body of the ve-
hicle for establishing an electric circuit connec~
tion with another switch member on ancther ve-
hicle, and means for retracting the switch mem-
ber to interrupt the circuit connection, said switch
member, when in its extended position having a
substantially great freedom of angular motion in
5 horizontal direction with reference to the ve-
hicle. and having a substantially lesser but dis-
tinct freedom of angular motion in the vertical
direction, and yielding means constantly urging
the switch horizontally towards its extreme lim-
iting position in one dlI’eCthIl Wh“n the switch is
extended.

4. An electric switch including a switch blade
carrier pivotally mounted, a switch blade member
mounted on the carrier and swingable therewith,
a relatively long and narrow contact shoe mount-

" ed on the blade member with its longitudmal axis

extending lengthwise of the blade member, yield-
ing means constantly effective while the switch

-is in ‘its elosed position for urging the biade car-

rier to swing about its pivot in the switch clos-
ing direction, and additional means constanfly
urging the blade carrier, and with it the hlade,
to the switch open position; said yielding means
predominating over said additicnal means, said
switch beinig cpened by said additional means
upon the yielding means becoming inefl ective.

5. ‘An electric switch inecluding a switch blade
carrier pivotally mounted, an. insulator rigidly
mounted on the carrier with its axis extending
at right angles to the pivotal axis of the carrier,
a switch blade member mounted on the insulator
and swingable therewith, a relatively long and
narrow contact shoe mounted on the blade mem-
ber with its longitudinal axis extending length-
wise of the blade member, yielding means con-
stantly effective while the switch is in ibs closed
position for urging the blade carrier to swing
about its pivot in. the switch closing direction,
and means for swinging the blade carrier, and
with it the blade, to the switch open position.

6. An electric switch including a switch blade
carrier pivotally mounted, an insu‘ator rigidly
mounted on the carrier with its axis extending
at right angles to the pivotal axis of he carrier,
a switch blade member mounted on the insulator
and swingable therewith, a relatively long and
narrow contact shoe mounted on the blade mem-
ber with . its longitudinal axis extending length-
wise of the blade member, yielding means con-
stantly effective while the switeh is in ifs closed
position for urging the blade carrier o swing
about its pivot in the switch closing direction, and
additional means for constantly urging the blade
carrier, and with it the blade, to the switch open
position, said yielding means normally -predomi~
nating over said additicnal means and bheing ren-
dered ineffective to permit opening movement of
the switch under the a.Cthl’l of ‘said additional
means.

7. An electric switech 1nc1ud1ng a plurality of
spaced insulators rigidly mounted, a supporting
hase rigidly supported on the insulators, a switch
blade carrier pivotally mounted on the base, an
insulator rigidly mounted on the carrier with its
axis extending at right angles to the pivotal axis
of the carrier, a switch blade member mounted on
the insulator and swingable therewith, a relatively
long and narrow contact shoe mounted on the
blade member with its longitudinal axis extending

[9: lengthwise of the blade member, yielding means
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constantly effective ‘while the switch is in’its
closed. position for urging the blade carrier to
swing about its pivot in the switch closing direc-
ticn, and additional means for constantly urging

the blade carrier, and with it the blade, to the -

switch open position, said yielding means normal-
1y predominating over said additional means and
being rendered ineffective to permit: opening
movemens of the switch under the action of said
additional means.
8. An electric switch including a plurality of
spaced insulators rigidly mounted, a supporting

hase rigidly supported on the insulators, a switch'

blade carrier pivotally mounted on- the base, a

switeh blade member mounted on the carrier and
swingable therewith, a relatively long and nar-
row contact shoe mounted on the blade member
with its longitudinal axis extending lengthwise
of the blade member, yielding means constantly
effective while the switch is in its closed position

‘for urging the blade carrier to swing about its

pivot in the switch closing direction, and means
for swinging the blade carrier, and with it the
blade, to the switch open position.

9. An electric switch including a plurahty of
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spaced insulators rigidly mounted, a supporting -

base rigidly supported on the insulators, a switch
blade carrier pivotally mounted on the base, a
switch blade member mounted on the carrier and
swingable therewith, a relatively long and narrow
contact shoe mounted on the blade member with
1ts jongitudinal axis extending lengthwise of the
biade member, yielding means constantly effec~
tive while the switch is in its closed position for
urging the blade carrier to swing about its pivob
in the switch closing direction, means for swing-
ing the blade carrier, and with it the blade, to the
switch open position, locking means eifective re~
sponsive to the switch reaching its full open posi-
tion for locking it in position, and means effective
responsive fo the initiation of the switch opening
cperation for releasing the locking means.

10. An electric switch including a plurality of
spaced instlators rigidly mounted; a supporting
base rigidly supported on the insulators, a switch
blade carrier pivotally mounted on the base, an
insulator rigidly mounted on the carrier with its
axis extending at right angles to the pivotal axis
of the carrier, a switch blade member mounted on
the insulator and swingable therewith, a rela-
tively long and narrow contact shoe mounted on
the blade member with its longitudinal axis ex~
tending lengthwise of the blade member, yielding
means constantly effective while the switch is in
its closed position for urging the blade carrier to
swing ebout its pivot in the switeh closing direc-
tion, means for swinging the blade carrier, and
with it the blade, to the switch open position, and
locking means effective responsive to the switch
reaching its full open position for locking it in
position.

11. An electric switch including a plurahty of
spaced insulators ‘rigidly mounted, a supporting
base rigidly supported on the insulators, a switch
olade carrier pivotally mounted on the base, an
insulator rigidly mounied on the carrier with its
axis extending at right angles to the pivotal axis
of the carrier, a switch blade member mounted
on the insulator and swingable therewith, a rela-
tively long and narrow contact shoe mounfed on
the blade mamber with its longitudinal axis ex-
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means congtanily effective while the switch is in
its closed position for urging the blade carrier to
swing about its pivot in the switch closing direc-
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tion, means for swinging the blade carrier, and
with it the blade, to the switch open position,
locking means effective responsive to the switch
reaching its full open position for locking it in
position, and means effective responsive to the
initiation of the switch opening operation for re-
leasing the locking means.

12. A switeh comprising a pair of spaced rela-
tively movabie vertical pivots, & pair of cooperat-
ing switch blades mounted for swinging move-
ment about the respective pivots into and ocut of
engagement with one another, said blades beng
horizontally displaced in opposite directions from
the plane determined by both pivots, and yielding
means for moving said blades about their pivots
into abufting engagement with one another and
urging them heyond their position of engagement
for maintaining g yielding pressure engagement
between them as the pivots move relative to one
another.

13, An electric switeh including a pair of co-
operating contact making members pivotally
mounted and swingable about their pivots into
and out of engagement, the pivotal supports of
each of the contact making members being mov-
able in a direction having a component at an angle
to the line joining the pivots, said contact making
members being swingable ahout their pivots when
in the switch closed position, and yielding means
for constantly urging said contact making mem-
bers about their pivots and towards one another
when the switch is in the closed position, whereby
they are maintained in engagement while the
relative positions of the two pivo: points shift.

14. An electric switch including a pair of spaced
vertical pivots, a pair of contact making members
adapted to he swung about the pivots into en-
gagement with one another, yielding means con-
stantly urging the contact making members to
swing about their pivots towards one another
when they are in engagement, said pivots being
movable and said contact making members being
freely swingable about their respective pivots un-
der the action of the yielding means,

18. In combination, a switch member, means for
holding the member in a given vosition, pneu-
matic means for controlling the release of the
first named means, pneumatic means for moving
the switch member o a second position, both of
said pneumatic means being arranged to have
pressure simultanecusly applied thereto, and
means for delaying the effect of the pressure on
the second named pneumatic means until the
holding means has been released.

16. In combination, a switch member, means for
holding the member in a given position, pneu-
matic means for controlling the release of the
first named means, pneumatic means for moving
the switch member to a second position, both of
sald pneumatic means being arranged to have
pressure clmuitancously applied thereto, and
means for restricting the rate of fluid flow to
the second named pneumatic means as comnared
to the rate of flow to the first named pneumatic
means, thereby delaying the effect of the pressure
on the second named pneumatic means until the
holding means has been released,

17. In combination, two vehicles coupled to-
gether in tandem and, at the adjacent ends of
the vehicles, a switching member pivoted on one
vehicle at a substantial distance to cne side of
the longitudinal center of the vehicles, a coop-
erating switch member pivoted to the other ve-
hicle at a substantial distance to the other side
of the longitudinal center of the vehicles about

9

8 pivot parallel to the first pivot, both of the
switching members having a contacting surface
defined by the locus of g straight line at right
angles to the axes of the bivots moving parallel
to itself, and means for swinging both switching
members about their respective pivots and in di-
rections towards one another to bring the mem-
bers into engagement along a line extending di-
agonally hetwaen the two vehicles,

18, In combination, two vehicles coupled to-
gether in tandem and, at the adjacent ends of
the vehicles, g switching member pivoted on one
vehicle at a substantial distarice to one side of
the longitudinal center of the vehicles, a coop-
erating swibtch member piveted to the other ve-
hicle at a substantial distance to the other side
of the longitudingl center of the vehicles, each
of said members having a horizontally extend-
ing flat contacting surface, means for locking the
respective mermbers in. their switch open position,
means for releasing the locking means, and means
for swinging hoth switching imembers about
their rvespective pivoss and in directions towards
one another to bring the members into engage-
ment along a line extending diagonally between
the two vehicles,

18, In combination with a railway car, switch-
ing means mounted thereon adjacent one end
thereof and including a blade carrier pivotally
meounted for movement in a generally horizontal
plane, insulators mounted on the blade carrier,
a blade mounted on the insulators and movable
by the blade carvier horizontally beyond the body
ci the railway car, motor means mounted on top
of the railway car and connected to said car-
rier adjacent the pivot thereof for actuating
the blade carvier, said motor means being insu-
lated from the blade by said insulators, and means
normzlly tending to resist movement of said car-
rier by said motor means.

20. A switch including blade supporting means,
a resilient insulating tubular member on one side
of the supporting means, another resilient tubu-
lar member on the other side of said means, a bolt
passing through said two tubular members gnd
through a hole in the blade supporting means
and out of contact with the hlade supporting
means, said holt serving to secure the insulating
members to the blads supporting means, and a
switch blade carried by the supporting means
tarcuigh the $ubular insulating members.

21. A switch including a pair of cooperating

witeh blades adapted to be mounted ¢on adjacent

vehicles of a train of vehicles, vertical pivots for
the blades, said pivots being movable towards
and away from one another as the adjacent ve-
nicles move with respect to one another, yield-
ing means for swinging said blades about their
pivots from their normal switch open position to
their normal switch closed position in abutting
engagement with one another, each blade having
a contacting surface which is 2 straight line in
horizontal section whereby the blades engage
along a horizontal line lying between the pivots,
said yielding means maintaining a force con-
stantly urging the blades in their switch clos~
ing direction beyond their position of abutment
to maintain a pressure engagement between the
blades.

22. In a train comprising a pair of tandem con-
nected vehicles, a switeh including a pair of co-
cperating switch blades, one on each vehicle, ver-
tical pivots for the blades, said pivots being rela-
tively movable with said vehicles, vielding means
for swinging said blades about their pivofs from
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- position in abutting

tween them.

their normal switch open position to their nor-
mal switeh closed position in abutting engage-
ment with one another, each blade having a con-
tacting surface which is a straight line in hori-

"zontal section whereby the blades engage along

o horizontal line lying between the pivots, said
yielding means maintaining a force constantly
urging the blades in their switch closing direction
beyond their position of abutment to maintain a
pressure engagement between the Dblades, said
pivots being located ab adjacent ends of the two
vehicles and onr the opposite sides of the lon-
gitudinal center line. thereof.

93. In a train of coupled vehicles, & switch
comprising cne switching member piveted about
a vertical pivot on the roof of one vehicle adja-
cent the end thereoi and spaced irom the lon-
gitudinal -center line thereof, a cooperating
switching member piveted about a yvertical pivot
on the roof and at the adjacent end of the ad-
jacent vehicle, said second pivot being spaced on
the opposite side of the longitudinal center line
of the venicle, and yielding means for swinging
the switching members about their respective

ivois in a horizontal plane frem their normal
switch open position to their normal switch closed
engagement with one an-
other, said yielding means maintaining & force
constantly urging said switching meimbers be-
yond their position of abutment in sald horizon-
tal plane to maintain a pressure engagement be-

924 Tn a train of coupled vehicles, a switch
comprising one switching member piveted about
a vertical pivot on-the roof of one vehicle ad-
jacent the end thereof and spaced from the lon-
gitudinal center line thereof, & cooperating
switching member pivoted about & vertical pivot
on the roof and at the adjacent end of the ad-
jacent vehicle, said second pivot being spaced on
the opposite.side of the longitudinal center line
of the vehicle, each of the switching members
having a contacting stwrface defined along a ma-~
jor portion of its length by the locus of a horizon-
tal straight line moving parallel to itself, and
yielding means for swinging the switching mem-
bers about their respective pivots from their nor-
mal switch open position to their normal switch
closad position in abutting engagement with one
another, said yielding means maintaining a force
constantly urging said switching members about
said pivots beyond their position of abutment to
maintain a pressure engagement between them.

o5. Tlectric switching means including a pair
of switch blade carriers pivotally mounted about
spaced pivots that are movable toward and away
from one. another, contacting means supported
by the respective carriers and each including a
relatively long and narrow coniact making por-
tion, said blade carriers being swingable about
their pivots to bring the two contact making por-
tions into and out of engagement with one an-
other, yielding means constantly effective while
the switching means is in its closed position for
urging -the blade carriers to swing aboub their
pivots towards engagement with one another for
maintaining engagement of the contact making
portions as the pivots move with respect to one
another, and means for swinging the biade car-
riers about the pivots to their switch open posi-
tions. o ’ :

96. In o train of tandem connected vehicles,

means.

2,010,533

switching means for establishing circuit cennec- -
‘tions between adjacent vehicles comprising, on

each of two adjacent vehicles, a comparatively
long switch blade extending transversely of the

vehicle when in its cpen position and movable -

into & position extending diagonelly in the space
between the vehicles, said two blades being piv-
oted about vertical pivots located on opposite
sides of the longitudinal center line of the traim,

and means for swinging the blades toward one 3

another about their vertical pivots and continu-
ously maintaining a yielding pressure engage-
ment between them, said blades being movable
about their vertical pivots under the action ef
the  yielding pressure maintaining means for
maintaining engagement of the blades as the ve-
hicles and the associated blade pivets move with
respect to one ancther.

97. In 8 train of tandem connected vehicles,
switching means for establishing circuit connec-
tions between adjacent vehicles comprising, on
each of two adjacent ve a, comparatively
long switch blade extending transversely of the
vehicle when in its open position and movahbie into
a, position extending diagonally in the space be-
tween the vehicles, said two biades being pivoted
about vertical pivois located cn opposite sides of
the longitudinal center Hne of the train, means
for swinging the respective blades to their switch
open positicn, and means for holding the blades
in the open position. - -

28. In conlbination with a railway car, v itch-
ing means thereon adjacent one end of said car
and including a blade carrier pivotally mounted
for movement in & horizontal plane, motor means
connected to said carrier for moving the carrier
in one direction aboui said pivot, resilient means
for resisting movemént of said carrier by said
motor means and-moving said carrierin the oppo-
site direction upon deenergization of sald motor
means, end means for cushioning the blade car-
vier in its movemens in said opposite dirsction.
29, In combination with a railway car, switch-
ing means thereon adjacent one end of said cay
and including a biade carrier pivotally mounted
for movement in o horizontal plane, motor means
connected to said carrier for moving the carrier
in one direction about said pivet, resilient means
resisting. movement of said carrier by said motor
means and moving said carrier in the opposite di-
rection upon deenergization of said motor means,
and means for cushioning the blade carrier in its
movement in said opposite direction and ior in-
troducing a relatively small delay in the initial
movement of said earrier upon actuation of said
motor means. .

29. In combination, . a - switch - coraprising a
switeh blade pivotally mounted for rotation in a
horizontal plane from swifch open to switch
closed position, spring means for moving said
switch blade into switch open positicn, motor
means having abutting engagement with said
plade for moving said blade into switch close
position and for storing energy in said spring

means, means associated with said motor means ..

for cushioning said switch blade adjacent its

switch opened position against the movement im-.

parted thereto by said spring mesns, and means
for controlling the anguiar rotational moverent
imparted to said switch blade by -said motor
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