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UNITED STATES 

2,010,533 

PATENT OFFICE 
2,010,533 
SWITCH 

Christa Cristersen, Maywoci, ii., assignor to 
Eiestical Erigince's Egainian Co., a corpora 
tion of incis 

Application December 24, 1930, Serial No. 504,502. 
30 Clainas, 

This invention relates in general to el 
Switching means and more particularly t 
ing means for electric power joi 
guished from the low current carrying 

5 used in signaling systems. The switches herein 
shown, for illustrative purposes, are particuliaily 
designed for performing Switching operations be 
Ween adjacent vehicles in a train of two C1 indie 
Couped cai's, especially railroad cars or the like. 

It is one of the objects of the present in 
vention 0 provide an improved Switch which 
can ge in 13unted on a railroad car adjacent one 
end tiereof and which wii cooperate With a simi 
lar SWitch similarly in Olinted on an adjacent car 
and maintain electrical connecticns while the 
train is in motion. Such a Switch must satisfy 
Certain rigorous require;inents. It is of course ap 
parent that two cars of a train do not travel as 
a rigidly connected body. There is a certain 
amount of Side SWay present and since the two 
cai's do not necessarily Sway in the sane direc 
tion at the same time the distance between cor 
responding parts of the two cars is constantly 
Waiyirag. In addition there is a certain airlount of 
give in tile coupling inea:ns batWeen the two cars 
So that the distance between the two cars con 
Staatiy Varies as the train accelerates cl deceler 
ates, starts or stops. In addition, and this 
is the greatest cause of variation in the distance 
between two adjacent cars of a train, there is 
the change that Occuli's as the train noves along 
a culve. If a Switch is so designed that one part, 
of the contact mecharaisi is mounted on one of 
the cars and the other part Cin the other car, 
theil he construction of the SWitci illust be such 
that contact is maintained wiile the train is in 
motion and the structures upon which the two 
contact making parts are mounted go through all 
the relative motions corregpoliding to the motions 
of their respective cars. This y SWitch ac 
complishes. In the foil of lay inveiatic herein 
illustrated the two contact making portions en 
gage one another along a piana Surface the ceil 
ter line of which lies between the two coipied cars 
and at an angle to their Oingitudiral center lines. 
The contact making nechanisms aire pivoted on 
their respective cars and yielding means is pro 
vided for constantly urging then to Swing about 
their pivots in a direction towards one another. 

50. The two blade members make abutting contact, 
With one another so that each bia de limits the 
extent of Swinging of the other about its pivot 
and each blade acts as a cushion stop for the 
swing of the other. Thus as the cars turn cor 

55 ners or otherwise move with respect to one an 
other the two biade inembers slide along one an 
other or swing about their pivots, always 
taining their position of contact alo:ng a line ap 
proximately joining their pivotal center's. 

Eh addition, a switch of this type should be 
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controllable from a remote point and should al 
Ways be under the control of the operator. My 
SWitcin is held in its closed position by a locking 
latch 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 
inhaintained. A Spring means is provided for urg 
iing the Switch to the open position and upon the 
release of the pneumatic pressure the spring 
?ileanS 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 pneulimatic 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 before the latch has been fully released, 
a banging or hammering of the Switch parts 
against the latch night, 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 restliction is placed in 
the passageway connulicating pressure to the 
latch 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 
annount 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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provide an 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 
lators supporting the pantograph may be utilized 
to help support the Switch structure, which is 
also to be insulated from the railway car. 

he attainment of the above and further ob 
jects of the present invention will be apparent 
from the following specification taken in Con 
junction with the accompanying drawings form 
ing a part thereof. 
In the dra WingS: 
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 2 is a side view of the structure as shown 
in Figure 1: - - - 

Figure 3 is a top view of the blade carrier and 
pneumatic motor for operating the Sanae; 

Figure 4 is a sectional view taken along the 
line 4-4 of Figure 3 and looking in the direction 
of the arrows; 
Figure 5 is a longitudinal sectional view of the 

bumper latch Inechanism and the pneumatic 

30. 

35 

40 

taken along the line 3-5 of Figure 6 and look 
ing in the direction of the ar'OWS; 

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

Figure 7 is a fragmentary sectional view Show 
ing the manner of mounting the contact shoe 
upon the shoe holder, said view being taken 
along the line 7-7 of Figure 1 and looking in 
the direction of the arrows; 

Figure 8 is a perspective view of the contact 
shoe; 

Figure 9 is a fragmentary diagram showing a 
portion of the conduit for extending pneumatic 

45. 

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

Figure i0 is a top plan view of a modified form 
of switch mechanism, said view showing the 

50. 

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 

55 
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a portion of this SWitch mechanisin, Said view 
being taken along the line 2-2 of Figure ill 
and looking in the direction of the arrows; - 

Figure 13 is a perspective view of the blade 
carrier of the switch shown in Figures 10 and 11; 

Figure i4 shows an alternate form of blade 
holding means for a switch such as is shown in 
Figures 1 and 2; 

Figure 15 is a sectional view taken along the 
line S5-5 of Figure 14; 

65. 

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

Figure 17 shows a modified form of blade 
mounting means for a Switch Such as is shown in 

:: nism mounted on top of the cars. 

Figures 30 and 11; - . . 
Figure 18 is an end view thereof; and 
Figure 19 is a fragmentary sectional view taken 

- along the line 9-9 of Figure 17. 
Reference may now be had more particularly 

to Figures -i and 2 wherein I show, in diagrain 
matic form, the adjacent ends of two coupled 
railway, cars and my improved switching mecha 

The railway 

2,010,538 
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 5, 6, and 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 described, in insulated relation 
ship to the railway car. 
A member 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 artins by means of a pivot 
pin 6. The member also constitutes a Sup 
port for a pneumatic motor 4 for Swinging the 
blade carrier 5 about its pivot. This motor will 
be described as the description proceeds. 
A blade holder is mounted upon the carrier 

member by means of a pair of insulators 6'-6" 
which rigidly support the blade holder in posi 
tion upon the carrier so that upon movement of 
the carrier the blade holder is moved. The blade 

a tic holder is relatively long and narrow and, When 
motor for releasing the same, Said View being the switch is in its 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 contagt Shoe 8 is resiliently mounted upon 
the blade holder by means of a set of resilient 
supports 8 and 28. The construction of the 
contact shoe 3 and the manner of mounting the 
same upon the blade holder Will be more fully 
set forth as the description proceeds. For the 
present 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 A. 
An insulator 25 is mounted upon the top of the 

plate 9 and supports a terminal lug 26 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 a fiexible braided conductor 2 (Fig 
lure 1) which extends from the terminal lug 26 
along a pair of Split links 28 and 29 which are 
pivoted together at 33, one end of the link 29 be 
ing pivoted to the blade holder 2 and one end of 
the link 23 being pivoted to the insulator 25. The 
flexible conductor 2: extends along the tWO links 
and is connected at its remote ends to the con 
tact shoe S. 
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 
lines in this figure. This movement is accom 
plished by applying pneumatic pressure to the 
pneumatic motor & Which thereby causes the 
blade carrier 5 to Swing about its pivot 6 in a 
counter-clockwise direction as Seen in Figure 1. 
It is to be noted that the cooperating Switch 
members on the two railway cars and 2 are 
mounted upon opposite sides of the longitudinal 
center lines of the railway cars. m 
when the blade carriers 5 of the two switches 
are swung in a 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 
notor & during the entire time that the Switch 
is in its closed position, that is in the position 
shown in dotted lines in Figure 1. It is to be 
noted that the Switch blades of the two switches 
mounted upon the respective cars each limit the 

As a result, 
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2,010,583 3. 
extent of counter-clockwise rotation of the other 
about its pivot 6. Since the pneumatic pres 
Sure is being constantly maintained it is evident 
that the contact shoes of the two switching mem 
bers will be raintained in engagement even 
though the two railway cars move laterally with 
respect to one another. Such notion of course 
takes place to a pronounced 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 con 
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 to one another. There is also 
a limited amount of rocking notion, vertically, 
of the two railway cars with reference to one 
another. To take care of this rocking motion 
there is provided the resilient supports 9 and 29 
for the contact shoes. As a result the two co 
operating contact shoes always maintain their 
faces in engageinent. With one another regardless 
of the relative notion of the two railway cars with 
respect to one another. 
A spring 35 is provided for moving the blade 

carrier from 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 
pneumatic motor 4 is normally in excess of the 
pull upon the blade cairier 5 by the Spring 35. 
To move the switch to the open position it is 
merely necessary to irelease the pressure upon the 
motor 4 whereupon the spring 35 retracts the 
blade carrier and With it the blade holder men 
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 39 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 controlled by means 
of a pneumatic motor 44 when it is desired to 
release the latch to permit SWinging movement 
of the blade carrier 5 under the action of the 
pneumatic 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 notor 
4, 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 
4, thus releasing the latch 40 somewhat before 

the motor A 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 inay 
also be had to Figure 4 showing a Sectional view 
of this motor. The U-shaped frame member 8 
comprises a bearing for the blade carrier 5 and 
an air pressure chamber for the pneumatic mo 
tor 4 as previously stated. The blade carrier i5 
is pivoted between the arms 4 and 49' of the 
member f0 by means of a king bolt 4 that extends 
through aligned openings in the arms 4 and 43' 
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 5 and means 

comprising an oil cup 55 is provided for facilitat 
iing the lubricating of the bearing Surfaces. Fibre 
discs 56-56 are located above and below the 
bearing and suitable stuffing glands 5-5 are 
interised between the ains G and 40' and the 
rotata Dust, caps 58 and 59 are le irenbers. 
provided for preventing the entrance of moisture 
or other foreign innatter into the bearing. Each 
Of these dust caps 58-59 comprises a split collar 
reinier the two split portions being adapted to 
be claimped about the tubular portion 68-60 of 
th.3 blade carrier. 
The oase ; of the bearing and air pressure 

neinbei : ) is adapted to be bolted or otherwise 
Suitably Secured to the top of the plate like mem 
bei 3 by aeans of Suitable boits passing through 
the openings $3-48 in the base of the member 
is and through suitable bolt holes in the plate 
inenbar 9. 
The aii' chainber is provided with a cover men 

ber 55 which is bolted or otherwise secured to the 
ineraber 3 by means of bolts 66 which also serve 
to Secure a diaphragm 68 in place. The dia 
phragm 8 divides the air chamber into two com 
partments 9 and . The compartment 70 is 
adapted to have air or other pneumatic pressure 
applied theireto by Way of a conduit 2 whereas 
the coin partment A is closed off from the com 
partment g and may be open to the atmos 
phere. 
The diaphragra 63 is adapted to move an actu 

atting piston roid 4 which noves through a bore 
5 in the air chamber, said bore being provided 

With a Suitable anti-friction member as well as 
iiti neans for providing lujorication for the pis 
ton red 34. The piston rod 3 moves outwardly 
of a COVer 3' provided for the air chainber and 
is adapted to exert a, pushing force upon the blade 
carrier 35 to Swing the same about its pivot bolt 
ES. To facilitate this action the blade carrier is 
provided With a bolt in ember 38 having a spheri 
cal head 33 against which the piston rod 4 
abuÉS. This loit shenkoer 83 is threaded to the 
blade cai'i'iei and is adapted to be locked in ad 
justed position by means of a nut 83. By adjust 
ing the position of this bolt member the position 
at Which the piston rod i? engages the bolt, 80 
iinay be adjusted thereby adjusting the extent 
of permissible movement of the piston rod 4, 
and therefore the diaphragm 68, before it en 
gages the bolt 3. 

Ain .-shaped bracket member 33 is provided 
at Oile eid Will a Square opening for receiving a 
Squai'e projecting portion of the bolt 88. The 
Otheir end Of the .-shaped bracket may be re 
Ilovabiy Secured to the blade carrier by means of 
a bolt 33. This biacket additionally prevents 
turning of the bolt 8 and therefore serves to 
insure the holding of this bolt in its adjusted 
position. To adjust the boit 89 it is first neces 
Say to remove the L-shaped bracket 86 and then 
by loosening the nut 83 the bolt 88 may be 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 
is. When the Switch is operated to its closed 
position the blade carrier 5 swings about the 
center of the bolt S in a counter-clockwise di 
rection through such an angle as to bring the 
center line of the bolt 83 Substantially in line 
with the center line of the piston rod 4. Of 
col}rse this varies Sgrihewhat during the motion 
Cf the railway cai 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 
lure 1, is at Such an angle that the bolt 80 is di 
rectly in line With the piston rod 4. 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 8) along a line extending through the bolt 
and axially of the rod 24 there is substantially 
no side thrust upon the rod 74 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 9) 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 support 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'-6" 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 latch is shown more particularly in Figures 
5 and 6 to which reference may now be had. 
The latch. 4) is swiveled in a casting . . . which is 
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bolted or otherwise suitably secured to the plate 
9 by means of bolts as indicated at and 02. 
The casting 93 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 has 
a pair of arms 05 and 36 extending upwardly 
therefrom on the opposite sides thereof and Sup 
porting suitable journal bearings in Which is 
journaled a shaft le. This Shaft neimber is 
capable of Swinging or rocking movement within 
the bearings through a limited angle. A collar 
member G8 is suitably secured to the shaft. 07 
to swing therewith, and is provided with a pro 
jecting portion. (9 which is adapted to abut 
against an arm in the base 8 for limiting the 
extent of turning of the shaft 97 in a clockwise 
direction as seen in Figure 5. A bolt 5 extends 
through the collar member (9 and the shaft (7, 
this bolt passing through rubber shock absorbing 
members 5 and and Serving to Secure the 
hook portion 8 to the rockshaft , so that 
upon rocking of the collar member 3 the hook 
portion i: 8 is turned. A cap 20 is provided at 
the other end of the assembly, the Whole assembly. 
being held together by means of a castellated nut 
2 Which threads about the bolt 5 and is held 

in position by means of a pin. 22. 
The latch assembly is not balanced about the 

shaft, 7 but is heavier on the right hand side as 
seen in Figure 5 than on the left hand side. Due 

70 
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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 8 enters the opening. The 
lower surface of the opening causes the latch as 

2,010,588 
Sembly to rock about the shaft for a limited 
degree. A monent later the blade carrier rides 
into the position shown in Figure 5 whereupon 
the hook portion 8 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 8 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 imay be accomplished by Swinging the latch 
to its dotted position as shown in Figure 5. A 

0. 

pneumatic motor 44 is provided for doing this. 
The motor comprises an air chamber which is 
divided into two compartments as by means of a 
diaphragm 293. The motor is provided with a 
cover plate member 29 which is bolted to the 
open front face of the air chamber of the motor 
by means of suitable bolts 202-22 which also 
serve to Secure the diaphragm 2 in place. A 
conduit 23 Supplies air pressure to the compart 
ment 204 for moving the diaphragm 2G to the 
right as seen in Figure 5. The diaphragm 20, 
acted upon by the pressure in the chamber 24, 
is adapted to actuate a piston rod 28. which in 
turn is adapted to bear against a bolt 2 which 
is threaded into the collar member 98 and locked 
in its adjusted position by means of a suitable lock 
nut as indicated at 2: . 
2A an adjustment may be provided for adjusting 
the extent of permissible movement of the piston 
rod 2 before it abuts against the bolt, 2 to 
swing the latch member to the dotted line posi 
tion. The compartment 239 of the pneumatic 
motor is open to atmosphere by ineans of an open 
ing 2 5 whereby one side of the diaphragm is con 
stantly subjected to atmospheric pressure. Upon 
releasing the pressure in the compartment 204 the 
diaphragm. 209 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 to the conduit 203. 
A description Will now be given of the manner 

of mounting the contact shoe 8 upon the blade 
EA, and for this purpose reference may be had 
more particularly to Figure 7 which is a section 
taken along the line - of Figure 1 and looking 
in the direction of the arrows. The blade or con 
tact shoe holder comprises a pair of angle iron 
members 223 and 22 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 6'-6". A pair of buimper 
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 823 and 224 and also through 
the members 229 and 22. The bumper supports 
therefore also serve to secure the channel men 
bers 220 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 . It is to be noted 
that these rubber buinpers 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 inter 
posed between each of the rubber bumpers 
228-222 and the angle members 220-22. 
The contact shoe i8 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 transversely thereof. 
The reenforcing webs are formed integrally with 
the rest of the contact shoe. A piurality of such 
Webs 232-232 are provided in spaced relation 
Ship lengthwise of the contact Shoe to Suitably 
strengthen the same. At each of the bumpers 
Such as 9 and 2) of Figure 1 the contact shoe is 
provided, at its rear, with a boss 235 which is 
internally threaded as indicated at 236. A boit 
237 is threaded into the contact shoe f8 and is 
extended through openings in the rubber hunpers 
226 and 227. A suitable disc 24, which may also 
be made of a plurality of layers of canvas, is inter 
posed between the boss 235 and the bunper 22. 
At its other end the bolt 23 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 22 is appreciably 
more than the diameter of the bolt 23:. As a re 
Sult it is possible for the contact shoe f8 to adjust 
itself with ireference to its holder So as to rain 
tain proper contact with the cooperating 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 ariount of motion in a vertical 
direction. With reference to One another. The 
rubber bumper arrangement permits a limited 
aIIOunt of universal motion. Of the contact shoe 8 
with respect to its Supporting blade holder T. 

In order to Operate the SWitch to its closed 
position air pressure is applied to the pneumatic 
motor A and at the same time air pressure is 
applied to the pneumatic motor 44 for releas 
ing the latch 40. 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 5 for if a considerable force were applied 
by the pneumatic motor 4 to the blade carrier 
5 at a time when the blade carrier is held in 

its locked position by the latch mechanism ) 
there is a possibility that the carrier might, wedge 
against the latch mechanism and prevent re 
lease of the latch mechanism by the pneumatic 
notor 44. This might require the use of two con 
trol levers, One for the latch notor and the other 
for the motor 4. However, 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 no 
tor 4. 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 259, the outlet 
of which is connected to a T-pipe having two 
branches. One of the branches extends by Way 
of the conduit 203’ to the conduit 2 3 of Figl:re 
5, for operating the pneumatic motor 46. The 
other branch of the T extends by Way of an el 
bow 2.52 and a nipple 253 to a, conduit 2 which 
connects with the conduit 72 of Figure 4 for op 
erating the pneumatic motor is. The nipple 253 
is provided with a restricted orifice 254 for re 
stricting the late of air flow. No Such restriction 
is provided in the connection to the pneumatic 
motor 44 for operating the reieasing and holding 

5 
latch. When air pressure is applied to the con 
duit 259 for operating both of the notors 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 restiriction to the air flow 
iing through the pipe 23". As a result the latch 
is immediately operated to its releasing position 
ShCW in in dotted ines in Figure 5. At the same 
tile air pressure is applied by Way of the con 
duit 2 for operating the pneumatic motor 4. 
ÉioWever, due to the restricted orifice 254, there 
is a nonentary delay in the building up of the 
air pressure in the operating chamber of the 
pneuinatic notoi 4 With the result that there 
is a delay in the operation of the pistOn that ac 
tuates the blade carrier 5. A moment later, the 
latch 49 having already been released, the air 
preSSure Wii build up in the motor 4. With the 
Jesuit, that the piston rod operated by this no 
to 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 to be kept in its closed 
position it is apparent that the motor is main 
tains the Switch in the position shown in dotted 
lines in Figure i. 
The restricted Orifice 254 (Figure 9), not only 

delays the initiation of the switch closing 
in ovement but also checks the rate of movement 
Of the SWitch in its closing directioin Since the 
rate of movement is determined by the rate of 
fixid flow through the restricted Orifice. Hence 
the orifice prevents violent slamming or banging 
Of the SWitch in its closing in Ovenent. In a like 
imanner, during the SWitch opening movement, 
fluid from the chamber 79 (Figure 4) must escape 
through the restricted orifice 254 (Figure 9). The 
rate of escape of fluid from the chanber 10 will 
determine the rate of movement of the Switch in 
itS opening direction under the action of the re 
tiracting Spring 35. The orifice 253 limits the 
rate of escape of fluid from the charnber 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, S.OneWhat modified 
form of con3truction. In these figures I show 
Only the top portion of a railway car upon which 
ny Switch is mounted. The railway car is indi 
cated at 339 and has mounted on the top there 
of a nuinber of insulators for supporting the usual 
pantograph structure 30 that rides along the 
overhead trolley. The pantograph supporting 
structure may be of a kind well known in the 
art and only a portion thereof is here showin. 
This portion includes an insulator 35 which is 
mounted on top of the railway car and sup 
ports, together with other insulators not shown, 
a meiber 36 Whereon are Supported a number 
of insulators, one of which is indicated at 39, 
for supporting the pantograph Support, 38. As 
previously stated, the insulator 395 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 night 
be otherwise required to Support the Switch. 
Two insulators 319 and 3 are mounted upon 
the railway car and support an angle iron fraine 
member 35. This fiane inenber extends be 
yond the insulator 3?) and is supported at its 
extended end by the insulator 395. The frarine 
35 constitutes a sub frame and extends length 
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wise of the top of the car and along the Side 
thereof for a short distance. This frane is 
provided with a portion indicated at 36 which 
extends transversely of the railway car and is 
joined to the longitudinally extending portion 
by means of a portion 3. The portion 36 of 
the frame 3 5 is supported by an insulator 3 is 
which is mounted upon the top of the railway 
C3. - 

The sub base 35 supports an upper base 323 
by means of three insulators indicated at 32 , 
322 and 323. This upper base 326 comprises 
an angle iron frane having a plate-likenenber 
325 secured to the lower side of the angle frame. 
The SWitch and the various 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 notor 
for operating the Switch is mounted on the lower 
side of the plate 325. The member i 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 33 is pivoted 
in the frame member in Substantially the same 
manner aS is the blade carrier of the SWitch 
previously described. The blade carrier is adapt 
ed to Swing about its pivot which is indicated 
at 33 in Figure 10. In this form of my invention 
a contact shoe holder 332 is bolted or otherwise 
rigidly secured to the blade carrier 335 to Swing 
thereWith as an integral unit. The blade or coin 
tact shoe holder 332 may be of a construction 
Substantially identical to the construction of the 
blade holder 7 of the switch previously described, 
and it supports a contact shoe 335 by means of a 
pair of Spaced resilient bumper supports 336 and 
33. The contact shoe and the manner of mount 
ing the Same upon the blade holder 332 may be of 
a construction Substantially the same as the con 
tact shoe 8 and the bumper supports 9 and 2: 
of the Switch shown in Figure i 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 333 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 5. 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 330 
of the switch shown in Figures 10 and 11. The 
blade carrier is provided With a cylindrical por 
tion 345 having a central bore 336 through Which 
the mounting bolt 33 (Figure 10) extends. The 
cylindrical portion is provided with a pair of aris 
348 and 349 having aligned openings therein as 

A bolt is extended 
through these aligned openings and constitutes 
a bearing surface against which the piston rod 73 
(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 356. 
The angle members 332 of the switch are adapted 
to be bolted to the carrier member 338 by means 
of bolts that extend through the opening 356. 
The blade carrier 33) is provided with a pair 

of lugs 333 and 36 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 36 in 
Figure 12. At its bottom portion the blade carrier 
is provided with a projecting end 362 which is 
adapted to ride over the locking portion of a 
locking latch such as the lock portion 8 of the 
locking inember shown in Figure 5, and be there 
by held in place. 
The locking latch shown in Figures 4 and 5 is 

Secured in inverted position, to the underside of 
the upper plate 325 and is so arranged that when 
the blade carrier is swung to the position shown 
ii) full lines in Figure 10 the hook member 8 
is forced downwardly by the Wall portion 363 
(Figure 13) of the blade carrier until this wall 
portion reaches the portion 25 of the locking 
latch shown in Figure 5. In View of the fact that 
the locking latch is here mounted in its inverted 
position it is necessary to provide a counter 
Weight on the side of the locking latch adjacent 
the cap 23 (Figure 5) in order to bias the lock 
ing member to the position as shown in full lines 
in Figure 5. In the absence of Such a Counter 
Weight if the mechanisin as shown in Figure 5 
Weie in Verted the the apparatus Would aSSune 
tha. pcSition aS ShoWn in the dotted lines of this 
figure. 
A Set of SpringS 3 (Figure 12) are connecte 

at One end to the Spring SWivel 36, and at their 
other end to a spring Support 3A which is ser 
cured to the lower side of the plate member 325. 
Means comprising a set of bolts and nuts as in 
dicated at 33 is provided for permitting the ad 
justment of the tension of the springs 379. These 
Springs normally bias the Switch to the position 
shown in full lines in Figure 12 and are adapted 
to return the SWitch to this position upon the 
cut off of the air pressure in the notor it. When 
the Spring brings the blade carrier to the full line 
position as shown in Figure 12 the latch or hook 
member 8 locks it in position, - 
In Figure 10 I have shown a portion of 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 30G. 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 38 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 398, these 
reference numerals being prinned. 
Reference may now be had more particularly 

to Figures 14, 15, and 16 wherein I 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 blade holder shown in these figures con 
prises a set of Spaced tubular members. In Fig 
ure 14 I show a pair of insulators 6'-6" which 
are the insulators shown in Figure 1 and which 
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are mounted upon the blade carrier 5 of Fig 
lure 1. A clamping member 409 is suitably Se 
cured to the insulator cap 4 and comprises a 
flat portion 42 which seats upon the insulator 
cap. The clamping member 3 is provided with 
a pair of cylindrical grooves each formed by a 
portion 44 which is integral with the base 492 
of the clamping member and extends therefron 
Sidewise, upward and back as indicated, said 
member 44 forming a cylindrical Socket for re 
ceiving the tubes 4 f5 or 46. The member 44 
is provided with a lug portion 46 which is adapt 
ed to be clamped toward the portion 402 of the 
frame 469 by means of the bolt 43 which passes 
through an opening in the lug 496 and through 
an aligned opening in the member 3 and 
threads into a tapped opening in the insulator 
cap 40 l. 
prises a pair of tubular members 4:5 and 446 
which are inserted into the Sockets formed by 
the member 44 of the Support 499 and are 
clamped in place by means of they bolts 48. 
The contact shoe 8 is mounted upon a rubber 

bumper 9 which is of a construction Substan 
tially the same as the bumper member 3 of the 

This bumper is 
however mounted upon the tubula heinber's A 5 
and 46 in a different manner. 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 45 and A5. 
The two plate members are provided with cen 
tral openings into which the rubber bumpel's 228 
and 22 may extend in the same manner as those 
bumpers extend through the plate members 223 
and 224 of Figure 7. The clamping membe's 423 
and 424 are adapted to be clamped together by 
means of four Sets of bolts and nuts indicated at 
428. These clamp members are bolted tightly 
to the pipe members 45 and 4 S and thus rig 
idly Support the irubber bumper upon which the 
contact shoe 8 is mounted so that the contact, 
shoe has a limited amount of universal move 
ment With respect to the Supporting pipes or 
tubes 45 and 4 S. The clamp members 423 and 
424 also hold the ends of the pipes or tubes 
45-46 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 33 of 
the Switch shown in Figures 10, 1 and 12, or of 
a construction similar to that of the blade car 
rier 5 of the SWitch shown in Figures 1 and 2. 
The blade carrier is provided with a pair of sup 
porting brackets 45 and 452 each of which is 
Split longitudinally and adapted to be carnped 
in embracing relationship to a stud pin or shaft 
454 by means of a bolt; 455 and a nut 455. The 
contact shoe 468 is provided, at its rear side, with 
a set of arms 6 -46 which are adapted to ea 
brace the supporting arm 45, and another set 
of arms 462-52 which are adapted to embrace 
the arm 452. The pins or studs 354 sextend 
through aligned openings in the Set of arms on 
the contact shoe 463 and the corresponding arms 
on the blade carrier 45 and are held in place by 
means of cotter pins or the like 485. The blade 
carrier is thus capable of osciliating about the 
center of the pins 354 as an axis. 
Sets of Springs 455 are provided for biasing 

the blade carrier 39 to the position as shown 
in the drawings with reference to the blade car 

The blade or contact shoe holder com 
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rier 450. For this purpose the blade carrier is 
provided with bosses 46, said bosses being formed 
integrally with the blade carrier. The bosses are 
provided with tapped openings into which are 
threaded studs 455, the studs being locked in 
position by means of pins 483 that extend through 
the bosses and into the studs. The studs 466 
extend up to Within a short distance of the in 
Inel Side of the contact shoe 6) and constitute 
a guiding means for the springs 465. A set of 
adjustable lock nuts 469 is provided for adjust 
ing the compression upon the springs 65. The 
Springs 435 ai'e located two on each side of the 
longitudinal center line of the contact shoe 460 
and therefore resiliently hold the contact shoe 
in the position snown in the di'awings. 
The contact shoe 4S is provided with a rela 

tively long contact surface 42 which is adapted 
to cooperate with the corresponding Surface of 
allother contact shoe of identical construction 
in a manner which will be apparent from the de 
Scription thus far given. Since the contact shoe 
482 is capable of Swiveling about the pins 454 
and these pins are mounted upon a blade carrier 
5 which is in turn capable of Swinging about 

the pivot 44 it is apparent that the contact shoe 
AS) has universal motion with reference to its 
ultinate suppo;t, the axis 43 about which the 
blade carrier 450 pivots. 
While have herein shown the contact shoe 

469 mounted upon 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 insulato's would be 
mounted upon the blade carrier, the contact shoe 
together with its Swiveling appalatus being 
mounted upon the insulator. 

In compliance With the requirements of the 
patent statutes I have herein shown and described 
a few preferred enbodiments 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 
rotation 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 Sane direction about their pivotS into abut 
ting engagenent in Said horizontal plane with One 
another and Saintaining engagement while the 
cars move with respect to one another, the switch 
ing means engaging one another alloing a line ex 
tending diagonally between the two cars when the 
cars are in alignment. 

2. In combination two vehicles coupled together 
in tainden, switching means pivotally mounted 
at, the adjacent, ends of the respective vehicles 
about vertical pivots spaced from the longitudinal 
center of the vehicles, each of said switching 
means comprising a SWitch blade innenber and 
means for SWinging the same about its pivot 
into a position between the vehicles and into 
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 cointact between the two switching 
EaS. 

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 generally 
horizontal direction beyond the body of the ve 
hicle for establishing an electric circuit connec 
tion. With another SWitch member on another Ve 
hicle, and means for retracting the Switch raem 
ber to interrupt the circuit connection, Said SWitch 
member, when in its extended position having a 
substantially great freedom of angular motion in 
a 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 extremelin 
iting position in one direction when 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 Yaount 
ed on the blade member with its longitudinal axis 
extending lengthwise of the blade member, yield 
ing means constantly effective while the Switch 

i is in its closed position for urging the blade car 
rier to swing about its pivot in the Switch clos 
ing direction, and additional means constantly 
urging the blade carrier, and with it the blade, 
to the switch open position, said yielding means 
predominating over said additional ineans, Said 
switch being opened by said additional means 
upon the yielding means becoming ineffective. 

5. An electric switch including 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 men 
ber with its longitudinal axis extending length 
wise of the blade member, yielding means con 
stantly 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. 

6. An electric Switch including a Switch blade 
carrier pivotally nounted, an insulator rigidly 
mounted on the carrier with its axis extending 
at right angles to the pivotal axis of the carrier, 
a SWitch blade ember Younted. On the insulator 
and Swingable therewith, a relatively long and 
narrow contact shoe mounted on the blade men 
ber with its longitudinal axis extending length 
wise of the blade member, yielding ineans con 
stantly 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 
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 additional means and being 'en 
dered ineffective to permit opening movement of 
the Switch under the action of Said additional 
means. 

7. An electric switch including a plurality of 
Spaced insulators rigidly mounted, a supporting 
base rigidly supported on the insulators, a Switch 
blade carrier pivotally mounted on the base, an 
inSUlator rigidly routed 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 
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 
tion, and additional means for constantly urging 
the blade carrier, and with it the blade, to the 
Switch open position, said yielding means normal 
ly predominating over Said additional means and 
being rendered ineffective to permit opening 
movement of the switch under the action of said 
additional means. 

8. An electric switch including a plurality of 
spaced insulators rigidly mounted, a supporting 
ase rigidly supported on the insulators, a SWitch 

blade carrier pivotally mounted on the base, a 
SWitch blade raember 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 plurality 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 
itSiongitudinal axis extending lengthwise of the 
biade rheinber, yielding means constantly effec 
tive while the Switch is in its closed position for 
larging the blade carrier to Swing about its pivot 
in the switch closing direction, means for swing 
ing the blade carrier, and with it the blade, to the 
switch open position, locking means effective re 
Sponsive to the Switch eaching its full open posi 
tion for locking it in position, and means effective 
responsive to the initiation of the switch opening 
operation for releasing the locking means. 

10. An electric switch including a plurality of 
Spaced insulators rigidly mounted, a Supporting 
base rigidly Supported on the insulators, a switch 
blade carrier pivotally Inounted 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 neimber 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 about its pivot in the Switch 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 plurality of 
Spaced insulators 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 
&xis extending at right angles to the pivotal axis 
of the cairier, 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 
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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 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 SWitch comprising a paii of spaced rela 
tively movable vertical pivots, a pair of cooperat 
ing Switch blades mounted for Swinging nove 
Inent about the respective pivots into and out of 
engagement with one another, said blades being 
horizontally displaced in opposite directions from 
the plane determined by both pivots, and yielding 
means for moving said blades about their pivots 
into abutting engagement with one another and 
urging them beyond their position of engagement 
for naintaining a yielding pressure engagement 
between them as the pivots move relative to one 
another. 

13. An electric SWitch 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 naking members being now 
able in a direction having a component at an angle 
to the line joining the pivots, said contact making 
members being SWingable about their pivots when 
in the switch closed position, and yielding means 
for constantly urging said contact making men 
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 pivot points shift. 

14. An electric Switch including a pair of Spaced 
vertical pivots, a pair of contact making nerinber's 
adapted to be swung about the pivots into en 
gagement with one another, yielding means COin 
stantly urging the contact making illenbers 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. 

15. In combination, a Switch member, means for 
holding the member in a given position, pneu 
imatic means for controlling the release of the 
first named Iraeans, pneumatic means for moving 
the Switch member to a second position, both of 
said pneumatic means being arranged to have 
pressure simultaneously applied thereto, and 
ineans for delaying the effect of the pressure on 
the second named pneumatic means until the 
hoiding neans has been released. 

16. In combination, a SWitch member, means for 
holding the linember in a given position, pneu 
natic means for controlling the release of the 

first named means, pneumatic means for moving 
the Switch member to a second position, both of 
said pneumatic means being arranged to have 
pressure simultaneously applied thereto, and 
means for restricting the rate of fluid flow to 
the Second named pneuinatic means as compared 
to the irate 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 one 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 
a pivot parallel to the first pivot, both of the 
SWitching members having a contacting surface 
defined by the locus of a straight line at right 
aingles to the axes of the pivots moving parallel 
to itself, and means for swinging both Switching 
meabel's about their respective pivots and in di 
rections towards one another to bring the mem 
bel'S into engagement, along a line extending di 
agonally between the two vehicles. 

8. iin Conbination, two vehicles coupled to 
getiaei in taildern and, at the adjacent ends of 
the veinicles, a switching member pivoted on one 
Vehicle at a substantial distance to one side of 
the longittidinal center of the vehicles, a coop 
erating Switch innenbei pivoted to the other ve 
hicle at a Substantial distance to the other side 
of the longitudinal center of the vehicles, each 
of Said (nenbei's having a horizontally extend 
ing flat contacting Surface, means for locking the 
respective membel's in their Switch open position, 
ineans for releasing the locking means, and means 
for SWinging both Switching in embers about 
their respective pivots and in directions towards 
One another to bring the members into engage 
Inert along a iiihe extending diagonally between 
the two vehicies. 

19. In combination with a railway car, switch 
ing means in Ouinted thereon adjacent one end 
thereof and including a blade carrier pivotally 
laguited foll' ::io Weinent in a generally horizontal 
plane, insulators in Ounted on the blade carrier, 
a blade mounted on the insulatoi's and movable 
by the blade carrier horizontally beyond the body 
of the irailway car, notoi means mounted on top 
of the railway car and connected to said car 
rier adjacent the pivot thereof for actuating 
the blade cai'i'ier, Said notor ineans being insu 
lated frn tine blade by Said insulators, and means 
non2ily tending to resist movement of Said car 
rier by Said notor means. 

20. A Switch including blade Supporting means, 
a resilient insulating tubular member on one side 
of tile supporting neans, another resilient tubul 
lar member cn the other side of said means, a bolt 
passing through Said tWo tubular members and 
through a hole in the blade Supporting means 
and out of contact. With the blade Supporting 
neans, said bolt, Serving to Secure the insulating 
members to the blade Supporting means, and a 
Switch biade cariied by the Supporting means 
tar{ugh the tubular insulating merinbers. 

21. A Switch including a pair of cooperating 
Switch 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 fron one another as the adjacent ve 
hicles move With respect to One another, yield 
ing ineans for Swinging said blades about their 
pivots from their normal switch open position to 
their hormal Switch closed position in abutting 
engagement with one another, each blade having 
a contacting surface which is a 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 switch including a pair of co 
Operating Switch blades, One on each vehicle, ver 
tical pivots for the blades, said pivots being rela 
tively movable with said vehicles, yielding means 
for SWinging said blades about their pivotS from 
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their normal switch open position to their nor 
mal Switch 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 
a horizontal line lying between the pivotS, Said 
yielding meains maintaining a force constantly 
urging the blades in their switch closing direction 
beyond their position of abutment to maintain a 
preSSure engagement between the blades, said 
pivots being located at adjacent ends of the two 
Veiicles and on the opposite sides of the ion 
gitudinal center line thereof. 

23. In a train of coupled Vehicles, a SWitch 
comprising one SWitching member pivoted about 
a vertical pivot on tile roof of One vehicle adja 
cent the end thereof and spaced from the ion 
gitudinal center line thereof, a cooperating 
Switching member pivoted about a 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 tile longitudinal center line. 
of the vehicle, and yielding roleans for SWinging 
the Switching members about their respective 
pivots in a horizontal plane from their normal 
switch open position to their normal Switch closed 

engagement with One an 
other, Said yielding means maintaining a force 
constantly urging said Switching membel's be 
yond their position of abutment in Said horizon 
tall plane to maintain a pressure engagement be 
tween them. 24. In a train of coupled Vehicles, a Switch 
comprising one switching member pivoted about 
a vertical pivot on the roof of one vehicle ad 
jacent the end thereof and Spaced froin the lon. 
gitudinal center line thereof, a cooperating 
switching member pivoted about a 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 surface defined along a na 
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 
closed position in abutting engagement with one 
another, said yielding neans naintaining a force 
constantly urging Said Switching members about 
said pivots beyoid their position of abutment to 
maintain a pressure engagement between then. 

25. Electric Switching raneans including a pair 
of switch blade carriers pivotally mounted about 
spaced pivots that are nowable to Wai'd ald aWay 
from one another, contacting means Supported 
by the respective carriers and each including a 
relatively long and narrow contact making 2Gr 
tion, Said biade carriers being SWigable about 
their pivots to bring the two contact making por 
tions into and out of engagement with Oiae 
other, yielding means constantly effective while 
the Switching means is in its closed position for 
urging the blade carrier's to Swing about their 
pivots towards engagement with one another for 
maintaining engagement of the contact making 
portions as the pivots nove with respect to one 
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another, and means for Swinging the biade car 
riel's about the pivots to their SWitch open posi 
tions. 

26. In a train of tandem connected vehicles, 
6a.S. 

2,010,533 
switching means for establishing circuit connec 
tions between adjacent vehicles comprising, on 
each of two adjacent vehicles, a comparatively 
long SWitch blade extending transversely of the 
vehicle when in its open positio; and movable - 
into a position extending diagonally in the Space 
between the vehicles, said two blades being piv 
oted about vertical pivots located on opposite 
sides of the longitudinal center iine of the trail, 
and means for Swinging time blades toward Gile 
another about their vertical pivots and contiall 
Ously maintaining a yielding preSSure engage 
ment between them, said blades being 3OValle 
about their vertical pivots under the action of 
the yielding pressure maintaining (neans for 
maintaining engagerient of the blades as the Ve 
hicles and the associated blade pivots move with 
respect to oiie another. 

27. In a train of tandein connected vehicles, 
Switching means for establishing circuit connec 

comprising, on 
a Comparatiyely 

leng Switch blade extending transversely of the 
vehicle when in its open position and movabie into 
a position extending diagonally in the Space be 
tween the vehicles, said two blades being pivoted 
about vertical pivots located on opposite sides of 
the longitudinal ceiter line of tile train, means 
for Swinging the respective blades to their switch 
ogeia position, and means for hoiding the blades 
in the open position. 

28. in coiliination. With a railway car, Switeh 
ing means tiereon adjacent one end of Said car 
and including a blacie carrier pivotally mounted 
for iroVeinent in a horizontal plane, noto: means 
connected to said carrier for moving the carrier 
in one direction about said pivot, resilient means 
for resisting Rovement of Said cai'irier by Said 
notor inea as and moving said carrier in the oppo 
site direction upola deenergization of said motor 
ineains, & ad naeans for cushioring the blade car'- 
irie in its movement, in said opposite direction, 

29. In combination with a railway car, switch 
ing means thereon adjacent one end of Said Car 
and including a blade carrier pivotally mounted 
for movement in a horizontal piane, motor means 
Coanected to said cairier for moving the carrier 
in One direction about said pivot, resilient means 
resisting noveinent of said carrier by said motor 
nea, S and niowing Said carrier in the opposite di 
rection upon deenergization of said notor ineans, 
and means for cushioning the oiade cairier in its 
movement in said opposite direction and for i 
troducing a relatively small delay in the in 
moverilent of Said callie; upon actuation of S. 
motor means. 

33. In combination, a switch comprising a 
SWitch blade pivotally mounted for rotation in a 
horizontal plane from Switch open to switch 
closed position, Spring means for noving said 
SWitch blade into Switch open positicia, motor 
nears having abutting engageinent with said 
blade for moving said blade into switch close 
position and for Storing energy in Said spring 
means, in eans associated With Said isotor nears 
for cushioning Said Switch blade adjacent its 
SWitch opened position against the movemei tim 
parted thereto by said spring means, and means 
for controlling the angular rotational movernent 
imparted to said switch blade by said motor 

CHRISTEN CHRISTENSEN. 

30 

20 

2 5. 

35 

40 

5. 

  


