Nov. 9, 1937. K. J. J. McGOWAN
RAILWAY SWITCH OPERATING APPARATUS

2,098,831

Filed March 29, 1935

AT

4 Sheets-Sheet 1

PR DR T E XTI

‘/;‘ T R ETT T E T ls Z m}2a
76! 5% 285 |

A

s ggbﬁj 2z
505 " ]° J

ffenn@thjy}/‘; y’ TGooncm )

RRAT L w

HIS ATTORNEY




2,098,831

Nov. 9, 1937.

K. J. J. McGOWAN

RAILWAY SWITCH OPERA

TING APPARATUS

4 Sheets-Sheet 2

Filed March 29, 1935

il pl,60

INVENTOR

tfienneth J.J MCGowan

BY QQ’M—

HIS

ATTORNEY

g% 9% % A 2% HZN
{4
= 7 =
9% gl N.\NK 59 %




Nov. 9, 1937. K. J. J. McGOWAN 2,098,831

RAILWAY SWITCH OPERATING APPARATUS

Filed March 29, 1935 4 Sheets—Sheet 3

662 66 837
VANNANNNANA ~NA

-y
N\ G2
/"—“\ T NS H
Y IR H
! 1
L‘__ ’ ]
y ===
Lo, ! 1
I
! t
1 |

I i @) £
s z | | 244 | l, | E (%—]‘9
810 ;0 4 L""\ 30 >/A-[ : l } a
41 2574 - Y 4
Corde  uN2TEG |5 I ee
U 242 Dbl b ] 12

43

INVENTOR
hBenneth J.J. MCGowean

ARV ety

H1s ATTORNEY




2,098,831

K. J. J. McGOWAN

RAILWAY SWITCH OPERATING APPARATUS

Nov. 9, 1937.

4 Sheets-Sheet 4

Filed March 29, 1935

INVENTOR

Henneth L JMCGowarn

ATTORNEY

HIS




5

10

20

25

40

50

55

Patented Nov. 9, 1937

UNITED STATES

2,098,831

PATENT OFFICE

2,098,831
RAILWAY SWITCH OPERATING APPARATUS

Kenneth J. J. McGowan, Swissvale, Pa., assigneor
to The Union Switch & Signal Company, Swiss-
vale, Pa., a corporation of Pennsylvania

Application March 29, 1935, Serial No. 13,682

9 Claims.

My invention relates to railway switch oper-
ating apparatus.

One object of my invention is to provide means
for biasing the movable rails of a switch to a
selected extreme position in such manner that
when a train trails the switch and displaces the
movable rails from the selected extreme position,
the biasing means will become effective to urge
the movable rails to their opposite extreme posi-
tion for a time interval which is preferably suffi-
ciently long to permit the train to completely
trail the switch, whereupon the biasing means
will again become effective to bias the movable
rails to their original positions.

Other objects of my invention will appear as
the description proceeds.

I will describe one form of apparatus embody-
ing my invention, and will then point out the
novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a top
plan view showing a railway switch A provided
with one form of switch operating apparatus em-
bodying my invention. Fig. 2 is an enlarged top
plan view, with the cover removed, of the biasing
mechanisim C forming part of the apparatus iilus-
trated in Fig. 1, the parts being shown in their
normal positions. Fig. 3 is & verticai longitudinal
sectional view of the device C shown in Fig. 2
with certain of the parts removed to better illus-
trate the construction of the remaining parts.
Fig. 4 is a transverse sectional view of the mecha-
nism) C shown in Fig. 2 taken substantially on
the line IV—IV of Fig. 2. - Fig. 5 is a top plan
view of the mechanism shown in Fig. 2 with the
cover and a number of the operating parts re-

moved. Tig. 6 is an end view of the spring unit -

U forming part of the biasing mechanism shown
in the preceding views. Fig. 7 is a top plan view
showing certain of the parts of the mechanism
C illustrated in Fig. 2 removed from the mecha-
nism, these parts being in the relative positions
in which they are shown in Pig. 2. Fig. 8 is a
side view of the latch 382 and link 282 as they
appear when viewed from the left in Fig. 7. Fig.
9 is a side view of the selector lever {62 and float-
ing lever (T2 as they appear when viewed from
below in Pig. 2. Fig. 10 is a vertical sectional
view of the roller assembly R2 forming part of
the biasing mechanism C shown in Fig. 2. Fig.
11 is a view similar to Fig. 2, but showing the
parts in the positions which they occupy when
the switch is moved from its normal position
to its reverse position by a trailing train.

Similar reference characters refer to similar
parts in each of the several views.

(Cl. 246—291)

Referring first to Fig. 1, the reference charac-
ter A designates a railway switch comprising, as
usual, two fixed rails i and {2 and two movable
rails or switch points 2 and 22, the switch points
being connected together adjacent their tips by
a front rod 3 and a composite head rod 4.

Associated with the switch A is a switch oper-
ating device B which may be of any suitable type,
but which in the form here shown comprises a
switch stand 5 having its base 9§ spiked or
otherwise secured to the ties adjacent the switch
A. A gear shaft § is journaled in the switch
stand- 5, and carries a crank T and a gear seg-
ment 8. The gear segment § meshes with a pin-
ion gear § keyed to a pinion shaft {6. The pinion
shaft 48 extends through the side of the switch
stand B, and has attached to its outer end the
usual weighted switch-throwing lever 4.

Also associated with the switch A is a biasing
mechanism C embodying my present invention.
As here shown, this mechanism comprises a suit-
able casing {2 provided with a removable cover
{8. The casing 2 is bolted to the head rod 4 to
move therewith, and is provided at its opposite
ends with alisned guideways 122 which slidably
receive an operating rod {4, one end of which is
operatively connected with the previously men-
tioned crank 7 of the switch stand 5 by means
of a connecting rod §5.- Formed in one side of
the operating rod within the casing 12 are two
notches {42 and 18P separated by a recess [4¢.
The notch 142 cooperates with a selector lever 6=
(see Fig. 27, while the nctch (4P cooperates with
a selector lever 1&P.

As best seen in Figs. 7 and 9, the selector lever
ig2 is a casting or forging having a horizontally
disposed substantially L-shaped lower portion ¢
the long leg b of which terminates at the end op-
posite to the short leg ¢ in an upright extension
d. The lower portion ¢ of the selector lever ‘is
provided at the junction of the long and short
legs with a depending cam follower e, while the
upright extension d is provided with two later-
ally projecting, vertically spaced, apertured lugs
f and g, and with an upstanding lug % having a
vertical forward surface 5 and a sloping rear sur-
face k.  The selector lever 16 is similar to the

selector lever 182 with the exception that the lever

16> is a right-hand lever, while the lever 162 is
a lefi-hand lever. The cam followers e of both
levers {62 and {6 ride in a camway {2P formed
on the bottom of the casing {2.

The selector lever 182 is pivotally attached to a
floating lever 72, adjacent one end of the lever
72, by means of a pin 182 which is mounted in
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- Disposed in the guideway 20 -at one end of the
guideway is a roller stop 242 whielh cooperates with

15-
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the lugs fand g of the lever l!ia and the selector ~
lever 16 is similarly pivotally attached to a float- -

ing lever {T*. The two floating levers i1 and IT?

are each slidably mounted at the ends nearest the-
-pins- 18 in a channel-shaped guideway 18 (see

Fig.-4) which extends longitudinally of the casing
12 at the right-hand side of the casing, as viewed
in Fig. 4, while the other ends-of the floating
levers are each slidably mounted in a channel-
shaped guideway: 20 formed in the head rod 4.

the adjacent end of the floating lever 712 in g
manner which will be described hereinafter, and

disposed in. the guideway 20 at the other end of-

the guideway is a roller stop 24° which cooperates
with the adjacent end of the lever I7° in the
same manner that the roller stop 242 cooperates
with the adjacent end of the lever- {75,

The floating levers are each operatively con-
nected with the adjacent end of the casing 12 by
means of similar toggle mechanisms, the corre-
sponding parts of which are designated by the
same refererice characters with the distinguish-
ing exponents g and b, respectively, affixed there-

to. Referring particularly to the toggle mecha- -

nism for operatively connecting the lever 172 with
the casing {2, this mechanism comprises three
links 272, 282-and 292, and a latch 303,
272 and 282 are each pivotally attached at one end
to the floating lever 1712 near the-center of -the
lever by means of & pivot pin 3{#, while the link
292 is pivotally attached at cone end by means

© of 'a pivot: pin 322, to the free ends of the links

35

40

50

- iug 39* which is formed on the latch 308,

b5

. fleating “lever {712 with the casing, it ‘is believed
that the construction of this latter mechanism’

S .60

‘will describe hereinafter,

272 .and 282, and at the other end to -the casing
12 by means of a pivot pin-332 mounted in a
pair of spaced lugs 348, :
ly mounted on the. pivot pin 332 above the link

252, and is provided adjacent its free end with a
The recess 352 cooperates with a latch

recess.352.
catch 362, provided on the link-272, in such man-
mer that when the links 272, 282 and 292 are
moved to substantially their dead center posi-
tionis, the- latch catch will enter the recess 352

and will-thus hold the links in substantially their -
‘dead center positions until -the latch is subse-

quently released by timing mechanism which I
The latch is constant-
1y biased to its latching position- with respect: to

the link 282 by meansof a compressed coil spring.
372, one end of which is disposed in a spring.

socket ‘382 formed in the side of the lever 292,
and the cther end of which engages:a depending
Since, as

was pointed out above, the toggle mechanism for -
“operatively connecting the floating lever. I1T° with-

the casing 12 is similar to that for connecting the

will be apparent.from an inspection of the draw-

ings and from the foregoing descrlptmn w1thout

further detailed description.

The b1as1ng mechanism C also includes a sprlng .

ynit U This unit is mounted in a longitudinally

. 65
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extending semicircular depression: {2¢ which -is

“formed_in the bottom of:the casing 12 ‘adjacent

the- left-hand side. of the casing, as viewed-in

Tig. 4, and in the form here shown, comprises two - -

telescopically related tubular members 41 and-42

_provided a} their ‘opposite ‘ends  with-end plates -
These. end plates .are each formed -
-with'an axially disposed-hole through which a rod -
45 passes with some-clearance.

43 and 44. -

The outer ends
of the rod 45 are threaded.to receive stop nuts

-48 and 41, and surrounding ‘the rod. within the

- ing arms’ 512 and %1%, respectively.

The links :

The latch 302 is pivotal- -

2 098 831

tubular members are two concentnc compressed :

coil springs 52 and 53 which constantly bias-the

- tubular members to the relative positions in which
_the end plates 43 and-44, respectively, engage the
associated nuts 46 and 41.° Formed integral with :

the end plates 43 and 44, respectively, at the side

nearest the floating levers are members 48* and
48> which extend parallel to the associated tubu-
lar members, and provided on the free ends of
the members 48% and 48" are laterally -broject-
As -shown
in Figs. 3 and 6, the arm 542 is connected near

“its outer end by means of an upstanding ‘web 502,
which’extends parallel to "
~the arm 5i3, and the arm 517 is similarly con-

with a similar arm 492

nected near its outer end by means of an up-

10

15

standing web 58 with an arm 49® which is simi- -
lar to, and which extends. parallel to, the arm- -

51, The left-hand ends of the arms 492 and 51s,
and 490 and 5ib, slidably cooperate with the op-

20

posite sides of the head-rod 4, and the right-hand -
ends of these arms slidably cooperate with the-

outer faces of the members which form the guide-

way 18, in such manner that these arms are con-.

strained to slide in ‘a predetermined horizontal
plane in the casing 12.

25.

The left-hand sides of -

the arms 482 and 512 and the right-hand sides '

of the arms 43> and 1%, 'as viewed in Fig. 5, are

curved as shown, for a . purpose which will be . .-

made. clear presently.

A roller assembly R?* (see F1g 10) comprxsmg
a roller 552 journaled on a-pin 562 between two
spaced circular members ‘572 and 58% which are

~ riveted to the pin:562, is supported between the
-right-hand: side of the floating lever 11* and the "

30

left-hand sides of the arms 49* and 5i* of the

spring unit U,-as viewed in Fig. 1, in such man-
ner that' the spring unit U -acts through the
roller-assembly to constantly exert a biasing force
on the -floating lever, but that the roller assem-

40

bly can roll along the floating lever from a point - .
on one-side of -the pivot pin 312 to a point on. - -
the other side of this pivot pin, and thus change -

the lecation at which the biasing foree is applied
to the lever.’
sembly RP, similar to the roller assembly Re, is
supported between the left-hand side of the float-

In o similar manner, a roller -as- 45 .

ing lever {7° and the right-hand sides of .the-:

in Fig. 1, in"such manner:that the spring unit U

acts through' this latter roller assembly to con--
" stantly exert a biasing force on the floating lever,

but that, this lattér roller assembly can roll along

_ arms 49° and 51° of the spring unit U, as viewed -

the floating lever ‘170 from ‘a point:on one side -

-of-the pivot pin 3i® to a point on the-other-side.
-of ‘this pivot. pin, and-thus change the location

at which the biasing forceis applied to the flioat-
ing lever - 110 The roiler assembly -R* is -held

in the proper vertical position relative to. the

arms 492 .and §13, and the floating lever {12, by

“means -of -annuiar flanges 59* ‘and 602 formed

55

60~

on the end members 57* and-58%, which flanges -~
have larger diameters than-the roller 558, and -~

-are so proportioned that they will just clear the
opposite-sides of the floating lever and will also !

fit between the two arms 492 and §1» with a small .

amount -of ‘clearance.  'The roller assembly R

is snmlarly held in the proper vertical position E

relative to the arms 49b.and 5ib. -

The parts are €o- proportloned that when no

train is trailing the switch ‘the roller assemblies

R®* and-RP will -engage- the floating levers “I11%

these levers in Fig. 2, and. that,
under these conditions, the spring unit U will

“gnd {7% in the relative positions.in which they are -:
-shown engaging
‘75 7
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act through thé roller assemblies R4 and Rb to
bias the associated floating levers {1® and 17»
toward the respective positions in which the se~
lector lever. 164 engages & boss 992 cast on the
one end wall of the casing (2, and in which the
selector lever 18P engages a boss 98 cast on
the other end wall of the casing 12.

The timing mechanism referred to hereinbe-
fore for releasing the latch 302 after the links
272, 282 and 292 have been moved to substan-
tially their dead center positions includes a tim-
ing device T® comprising a cylinder 6% formed
in a casing 65 which is secured to the head rod
4 by means of bolts 66. The outer end of the
cylinder 642 is closed by a cylinder head 662,
and extending into the cylinder through a stuff-
ing box 682 and through a hole 692 provided in
the cylinder head is a piston rod 182, the inner
end of which is secured to a reciprocable piston
Ti=, The cylinder 652 is adapted to be filled with
a suitable fluid, such as oil, and loosely mounted
on a portion 722 of reduced diameter formed on
the right-hand end of the piston Tl is an an-
nular flapper valve 132 which, when the piston
Ti2 is moved outwardly in the cylinder, opens
and permits fiuid to flow freely through a plu-
rality of holes 742 that extend through the pis-
ton, but which, when the piston Ti# is moved in-

wardly in the cylinder, closes ‘and prevents the:

flow of fluid through the holes T42. The opposite
ends of the cylinder are connected by a port
152, a passageway 762, and a port 172, An ad-
justable needle valve 182 extends into the port
7152 and cooperates therewith to control the rate
at which fluid can flow through the port 752,
the passageway 182, and the port 772 from one
end of the cylinder to the other. The piston 72
is constantly biased to the inner end of the cyl-
inder by a spring 792, one end of which is dis-
posed in a suitable socket 882 formed in the cas-
ing 12, and the other end of which engages an
annular spring support §i2 which is secured to the
outer end of the piston rod 782,

The timing mechanism for releasing the latch
308 gfter the links 272, 282 and 282 have been
moved to substantially their dead center posi-
tions also comprises a trip lever 82 which is
pivoted intermediate its ends on .a pivot pin 832
which projects downwardly from the under side
of the head rod 4, and which, as shown in Fig, 4,
is provided at its lower end with an enlarged
head 842, One end of the trip lever 822 is pro-
vided with bifurcations 882 which straddle the
piston rod 1062, and which cooperate with the
spring support 812 on the side opposite to that
which is engaged by the spring 782, in such man-
ner that the trip lever is biased to the position
in which a stop 862 provided on the trip lever
engages a vertical portion 872 of the head rod
4. The end portion of the trip lever opposite
to the bifurcations 852 slopes downwardly a
slight amount and cooperates with the lug 2 on
the selector lever {62 and alsc with a lug 882 on
the latch 382 of the trip mechanism. For rea-
sons which will be made clear hereinafter, it is
desirable that the trip lever should normally
occupy the vertical position in which the end
which cooperates with the lug & will be in a posi-
tion to be engaged by the straight side 7 of the
lug, but that, the lever may at times rotate slight-
ly in a vertical direction about the piston rod
7102 as an axis to a position in which the end
which cooperates with the lug k will clear the
lug, and in order to permit this action of the
lever, the distance between the head 842 of the

3

pivot pin 832 and the under side of the head rod
& is made longer than the vertical thickness of
the trip lever 822, and the trip lever is biased
by its own weight and by a spring 882 to the
vertical position in which the lever engages the
head 842 of the pin 83a.

With the timing mechanism for tripping the
latch 382 consfiructed in the manner just de-
scribed, it will be apparent that if the trip arm
822 i3 rotated in a counter-clockwise direction in
a horizontal plane about pin 832 as an axis, the
piston Tia will be moved outwardly in the cylin-
der €52, and the spring 792 will become com-
pressed, so that if the force which rotated the
lever in the counter-clockwise direction is then
removed, the spring 7% will tend to restore the
piston 712 and the trip lever 822 to their original
positions. It will also be apparent that during the
outward movement of the piston 7i2, the flapper
valve 732 will open and permit fluid to flow freely
through the holes 742 in the piston 742, but that,
as soon as the spring 792 starts to restore the
parts to their original positions, the flapper valve
732 will close, and the piston T2 will then be
constrained to move at the relatively slow rate
at which fluid can flow through the port 752 past
the needle valve 782, which rate can be controlled
by adjusting the needle valve. It follows that
when the parts of the timing mechanism -have
been moved away from their normal positions by
the trip arm in the manner just described, the
parts will not be restored to their full normal
vositions for a relatively long adjustable time
interval. E

The latch 88® of the tozgle mechanism which
operatively connects the floating lever ET* with
the caesing {2 has asscciated therewith timing
mechanism for releasing this latch after the
toggle levers 27, 282 and 29® have been moved
to their dead center positions, which latter
mechanism is similar to that just described, and
the parts of which are designated by the same
reference characters as the corresponding parts
of that just described, but with the distinguish-
ing exponent b added thereto. Since the timing
mechgnism for releasing the lateh 38b is similar
to that for releasing the latch 382, it is believed
to be unnecessary to describe this latter mecha-
nism in detail. :

The operation of the apparatus as a whole is as
follows: When the movable rails 2 and 22 of the
switch A occupy their normal positions in which
they are shown in Fig. 1. and the hand-throw
lever {1 of the switch ovnerating device B is ro-
tated to its'normal position in which it is shown
in Fig. 1, the parts of the biasing mechanism C
occupy the positions in which they are shown in
Fig. 2. That is to say, the pistons Ti2 gnd Tib
of the timing devices T* and T® are held at the
inner ends of their strokes hy the springs 792

~and 780, the trip levers 822 and 820 gre held in

the positions in which the associated stops 862
and 86> engage the vertical nortions 872 and 87b,
respectively, of the head rod 4, hoth toggle mecha-
nisms are held in their collapsed positions, the
rollers R? and RP engage the associated floating
levers 172 and {7P adjacent the lower ends of
these levers, and the floating lever {70 is held
by the force which is exerted cn this lever by the

-spring unit U in the position in which the selector

lever {6® attached thereto engages the boss 99 on
the casing 12, while the floating lever (72 is
moved a short distance away from the position in
which the selector lever 182 attached thereto en-
gages the boss 282, by engagement of the left-
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" engages the boss 982 on the casing (2, a force
-is transmitted from the operating

10

.portion of the selector lever 16s.

4
hand side:of the notch {42 in the operating rod
14 with the short leg ¢ of the L-shaped lower
With the parts
of the biasing mechanism. in the positions’just
described, due to the fact that the floating lever
172 is held a slight distance away from the posi-
tion in which the associated selector lever 162

_ rod 14 through
the roller assembly R# to the spring unit U, which

" .force. compresses. the springs 52 ‘and-53 of this

unit beyond their initial compression so that the

. spring unit is ‘accordingly effective to bias the

15

20

25
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“this, the hand lever 1t of the swit

movable rails to their normal positions, the bias-
ing force being transmitted from the spring unit
to the movable rails through the roller assembly
RY, the floating lever 17, selector lever 1€®, boss
99>, casing 12, and head rod 4.

I will now assume that the parts are in the po- -

sitions. just described, and that -it is desired to
move the switch to its reverse position. To .do
ch’” operating
device B is rotated from the extreme position in
which it is shown in Fig. 1, through an angle of
substantially 180°:in a counter-clockwise direc-

“tion, to its opposite extreme position. . This rota~
tion of the hand lever f | will cause the operating -

rod 14 to move toward the left, as-viewed in

Pig. 1, and as soon as the operating rod starts to -

move, the left-hand edge of the notch 42 in the
operating rod will move out of engagement with
the short leg ¢ of the selector lever 162, thus per-
mitting the compressed coil gprings 52 and 53
of the spring unit to expand and move the float-

-ing lever 11> to the position in - which the selector

lever 162 engages the boss §82. As the operating
rod continues to move, the right-hand side of
the notch 14% in the cperating rod will engage
the short leg ¢ of the selector lever &
‘thus cause this lever, and hence the floating lever
1Tv"to-move toward the left with the cperating
rod. This movement of the floating lever,
turn, will exert a force on the roller -assembly RP
which force is transmitted through the spring
unit U to the roller assembly R2, and thence
through the floating lever 17, selector lever 162,
boss 992, casing {2 and head rod 4, to.the movable
rails 2 and 22 of the switch, thus causing the mov-
able rails to move with the operating rod until
the rails reach their full reverse positions. When

- this happens, further movement of the movable

rails is prevented, but the parts are so propor-

-tioned that the operating rod Wi}l continue .to:
move for-a short distance, and as-a result, the.

springs 52 and 53 of the spring unit U will again
become. -compressed beyond their initial com-
pression, and will thus cause the spring unit to
bias the movable rails to their reverse positions
in a manner similar to that in' which the movable
rails are biased to their normal positions when

. the hand-throw lever I[ of the switch operating

65
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device B occupies its normal-position.
When the switch A has'been moved to its reverse
position in the manner.: just described, and it is

-desired to restore the switch to its normal position,

the hand-throw lever 11 is restored to its normal
position. The operation of the apparatus under
these conditions is exactly the reverse of that just
described, and will be understood from the fore-
going description and from an mspectlon of the
drawing without further description. -

I will now asstime that the parts.all 6ccupy their
normal positions in which they are shown in Figs.
1 and 2, and that g train trails the switch. Under
these condmons, as the leading wheels of the train

- the short leg ¢ fully enters the notch 142,

and will -

in-

2,098,831
‘roll along the fixed rail 1= and the movable rail
2, the movable rails will be forced toward their.re-

verse positions by the wheels, and since the oper-
ating rod 14 is now held fixed by virtue. of its con-
nection with the switch operating device B, the
casing 12 of the biasing mechanism -€ will .move

- toward the left as viewed in Fig. 2; relative to the

operating rod. As the casing 12 moves toward the
left, the selector lever 16®, floating lever 17, and

- -associated parts will remain in the same relative

positions with respect to the casing 12 in“which
they are shown in Fig. 2. The selector lever 16¢;

casing due to the.engagement of the: left-hand
side of the notch f4a in the operating rod 14 with

- the short. leg ¢ of the selector lever, and .as a
‘result, as the casing moves relative to this -lever,
~ the camway 120 will cooperate with the cam: fol-

lower e on the selector lever to move the right-
hand end of the selector lever, as viewed in Fig: 2,
toward the operating rod to a position in which

thermore, as the casing 12 moves toward the left
relative to the selector lever 162, a force will be
exerted on the togegle links 272, 282 and 29
through the medium of the lugs 342 and the pin
334, which force, due to the fact that the floating
lever 172 is secured to the selector lever: 182 by
means of the pin 182 and that the roller assembly.

* R» is biased into engagement with the lower

end of the floating lever by the spring unit U, wiil
cause. the toggle links 27#, 282 and 29% to move to

Fur- .

10

" however, will be prevented from moving with the -

18

20

23

their dead center positions and become latched in -

these positions, thus limiting further movement
of the pivot pin 31 relative to.the casing 12 to

35

rotation through an arc whose radius is equal to

the distance from the center of the pin 312 to the
center of the pin 332...The casing 12 will con-
tinue to move toward the left after the togele links
have become latched in their dead center. posi-

40

tions, and it will be apparent that this latter = -

movement of the casing will . cause a coupleto
be exerted on the floating lever through the me-

dium of the. toggle links and the pivot pin- 183,

which: couple will.cause the floating lever to ro-
tate in a counter-clockwise direction about the
pivot pin 183, During the first part of this rota-
tion of the floating lever 172 the roller assembly
R2 will be held in substantially’ the relative posi-
tion in which it is shown in Fig. 2, but the roller
assembly RP will be constrained to move with the
casing. As a result, the springs-52 and 83 of the
spring unit U will become compressed a consider-
able amount beyond their initial compression,

and as the floating lever 172 continues to rotate, -

it will finally reach a position in which the sur-

45
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face against which the roller assembly R* bears .

will slope upwardly. toward the left -instead of

downwardly toward the left, as viewed in Fig.
2. When this happens, the roller assembly R#
will move, due to the force which is exerted on
it by the spring unit U, from the-relative posi-
tion with respect to the lever 172, in whieh it

i3 shown "in Fig. 2, to the relative: position in
which it is shown inFig. 11. As soon as the roll- -

er moves past the pivot-pin 312, the biasing force
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exerted by the spring unit U, which. force iwas .

previously effective to bias the movable rails to
their normal positions, will then become efféc-

tive to bias the movable rails to their reverse
-positions, thus causing the movable rails to-com-

plete their movement toward their reverse posi-
tions very quickly.. The reason why the. biasing
force changes its effective direction in the man-

ner just described is that as long -as ‘the .roller
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assembly R? engages the floating lever at a point
below the pivot pin 32, the force exerted by
the biasing unit is transmitted to the movable
rails in the manner previously described, but
that, as soon as the roller R* moves above the
pivot pin 312, the floating lever 17¢ then be-
comes a second-class lever whose fulcrum is the
pivot pin 182, whose power arm is the portion
between the point where the roller R? engages
the lever and the axis of the pivot pin, and whose
load arm is the portion between the axis of the
pins 31> and 182; and the parts are so propor-
tioned that under these conditions the resultant
force which is then transmitted to the casing
12, and hence to the movable rails, will be in the
opposite direction from that which was previ-
ously transmitted to the movable rails. The
parts are further so proportioned that the float-
ing lever {72 will rotate to the position in which
it becomes a second-class lever when the mov-
able rails have been moved away from their nor-
mal positions a distance which is less than
the smallest distance they would ever be moved
by a train trailing the switch, and it follows that
the movable rails will always become biased to-
ward their reverse positions while a train is trail-
ing the switch.. The movement of the casing 12
toward the left relative to the operating rod
also causes the left-hand side of the lower end
of the trip lever 822 to engage the straight side
7 of the lug k on the selector lever 182 in such
manner that the trip lever will be rotated in a
counter-clockwise direction until the trip lever
reaches the extreme position in which it is shown
in Fig. 11, at which time the selector lever {82,
due to the previously described rotation of this
lever caused by the cocperation of the cam fol-
lower e with the camway §2b, will have been ro-
tated to a position in which the lug i will move
completely out of engagement with the trip lever.
This counter-clockwise rotation of the trip lever
will, of course, cause spring 792 to become com-
pressed, and piston T{= of timing device T2 to be
moved to the outer end of the cylinder 852, and
as a result, as soon as the lug A clears the trip
lever, the springs 792 will start to return the trip
lever toward its original position at a rate which
is controlled by the adjustment of the needle
valve 182, in the previously described manner.
When the trip lever has been returned to the
position in which it is shown in dotted lines in
Fig. 11, the trip lever will move into engagement
with the lug 892 on the latch 382, and as the trip
lever continues its movement it will exert a force
on the latch which will finally trip the latch,
and which will also cause the toggle links 272, 282
and 292 to move away from their latched posi-
tions. As soon as the toggle links move away
from their latched positions the pivet pin 3i2
will be free to move toward the left, and the
force exerted on the floating lever by the spring
unit will then cause the upper end of the floating
lever to move into engagement with the roller
stop 242, This movement of the floating lever
will' change the floating lever from a second-
class lever to a third-class lever whose fulcrum
and power arms will be the same as when it was
a second-class lever, but whoss load arm will
now be the portion between the point at which
the roller 24 engages the lever and the axis of the
pivot pin 3f2, and the parts are so proportioned
that under these conditions the resultant force
which is transmitted to the casing §2 by the
biasing unit will now be in a direction to cause
the movable rails to move toward their normai

5

positions. The parts of the timing mechanism
will usually be so adjusted that the trip lever
will not be returned to the position in which it
trips the latch until a predetermined time inter-
val has elapsed which time interval is of suffi-
cient duration to permit the trailing train when
moving at & speed which is equal to or greater
than a predetermined minimum speed.to have
completely passed the switch, and it will be appar-
ent, therefore, that when the biasing force again
kecomes effective to bias the movable rails to
their normal positions, these rails will usually
immediately start to return to their normal
positicns. Until the rails have been returned to
within a relatively short distance of their normal
positions the camway. 2P will cooperate with the
cam e on the selector lever {62 to hold thislever
in the position in which the short leg ¢ is within
the notch {42 in the operating rod 14, and as long
as the short leg ¢ is within the notch {42, the piv-
ot pin {82 will be held in & fixed position relative
to the trackway. The movement of the rails
toward their normal positions will therefore
cause the floating lever to rotate in a clockwise
direction about the pivot pin {82, and as the lever
rotates it will finally reach a position in which
the surface against which the roller assembly R?
bears will become inclined downwardly toward
the left instead of upwardly toward the left. As
soon as the floating lever reaches this position,
the force which is exerted on the roller assembly
by the spring unit will cause the roller assembly
to move from the position in which it engages
the floating lever adjacent its upper end to the
position in which it engages the lever adjacent
its lower end, and when this happens, the spring
unit will then become effective to bias the mov-
able rails to their normal positions through the
medium of the roller assembly RP, floating lever
175, selector lever 6% boss £9%, casing {2, and
head rod 4, thus causing a rapid return of the
movable rails to their normal positions. The re-
turn movement of the rails will also cause the
lower end of the trip lever 822 to move into en-

gagement with the sloping surface k& of the lug.’

h-on the selector lever, and since the trip lever
is free to rotate in a vertical plane through a
limited distance about the piston rod ¥8e as a
fulerum, the lower end of the lever will slide over
the lug, whereupon it will return to the position
to which it is biased by its own weight and by
the bias of the spring 882, Due to the relatively
slow movement of the timing device T, the tim-
ing mechanism may not be restored to its full
normal position as soon as the rails have been
restored to their full normal position, but when
the timing mechanism has been restored to its
normal position and the rails have reached their
normal positions, all parts will then be restored
to their normal positions inh which they are
shown in the drawings.

It should be pointed out that if under the con-
ditions just described the timing mechanism in-
cluding the timing device T# had been set to re-
lease the latch at the expiration of a shorter time
interval than that required.for the train to trail
the switch, the first pair of wheels that passed
through the switeh after the timing device had
tripped the latch would ordinarily again condition
the apparatus so that the switch would become
biased to its trailed position for another time
interval equal to that for which the timing mech-
anism is adjusted. .

When the switch has been moved to its reverse
position by the switch operating device B and a
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train trails the switch, the operation of the ap-
paratus is similar to that just described with the
exception that under these conditions the floating
lever |10 and associated parts at the right-hand
end of the biasing mechanism C would become
operative. Inasmuch as this operation is similar
to that just described it is believed that it will
be fully understood from the foregoing descrip-
tion and from an inspection of the drawmgs with-
out further description. .

It will be seen that I have prov1ded operatmtT
apparatus for a switch of the type which is
adapted to be trailed, whereby the switch is nor-
mally biased to an extreme position correspond-

‘ing to the position of the switch operating device

B, but that, when a train trails the switch, the
switch -then becomes biased to the position-op-
posite to that corresponding to the - position of
the operating device for-a measured time interval,
and ‘that when this time interval has expired,
the switch again. becomes biased to its original
position.

One advantage of appara,tus embodying my in- -

vention is that it eliminates the exireine wear on
the switch points which usually takes place in
switches of the type which are adapted .to be
trailed.

Another advantage of apparatus embodying my
invention is that it improves the riding qualities
of a train while it is trailing the switch.

Although I have herein shown and described
only one form of switch operating apparatus em-
bodying my invention, it is understood that vari-

-ous changes and modifications may be made

therein within the scope of the appended claims
without departing from.the spirit and scope of
my invention,

Having thus described my invention, what I

claim is:

1. In combination, a railway switch the movable
rails of which are connected together by a head
rod, a biasing mechanism: comprising a casing
secured to said head rod, an operating device as-
sociated with said switch, an operating rod slid-

“ably mounted in said casing and operatively con-

nected with said operating device, a floating lever
slidably supported in said casing and operatively

connected intermediate its ends with said cas-.

ing by means of toggle mechanism including a
latch for latching said toggle mechanism in sub-
stantially its dead center position. when ~said
toggle mechanism is moved to such position,
means for operatively connecting said floating
lever with said operating rod in- such manner
that when said operating device occupies one
extreme position and said switch occupies a cor-
responding extreme position said toggle mecha-
nism will be collapsed and said lever will be ro-
tated to one-extreme position but that when said
operating device occupies said one extreme posi-
tion and said switch is moved away from the
extreme position corresponding to the position
of said device said toggle mechanism will be
moved:to its latched position and said floating
lever will be rotated to ancther extreme positicn,
a. spring unit, a roller assembly biased into en-
gagement with said floating lever on the side op-

‘posite. to said toggle. mechanism by said-spring

unit .in such manner that said roller assembly
will engage said lever on one side of its connec-
tion with.said toggle mechanism or the other

“. according as said lever is rotated to its one

extreme position or its other extreme position,

- timing mechanism set into operation when said

5

toggle mechanism is moved to its latched - posi-
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tion "and effective at the expiration of a pre-
determined time interval for tripping said latch
and moving said toggle mechanism away from its
latched position, and a stop cooperating with sald
levers when said toggle mechanism ismoved away

| from its latched position by said timing mecha=

nism, the parts being so proportioned that when

said toggle mechanism is collapsed and said lever
is rotated to said one extreme position said spring

- unit will bias said switch to the extreme position

corresponding to the extreme position of said de=
vice but.-that when said toggle mechanism oc-

10

cupies its latched position and said lever’is. ro- -

tated to its other position said spring unit will
then be effective to bias said switch to the ex-
treme position opposite to that corresponding to
said one extreme position of said device, and that
after said toggle mechanism is moved away from
its latched position said lever will. then cooperate
with said stop in such manner-that said spring
unit ‘will again become - effective to bias sald
switch to the extreme position corresponding to
said one extreme position of said device. )

2. In combination,- a ‘rallway switch- movable
between two extreme ‘positions, means for nor-
mally biasing said switch to a selected extreme

position, means -effective when- said - switch is

moved away from said selected extreme position

by a trailing train for biasing said switch to its

opposite extreme position, and timing means set
into operation when said second mentioned bias-
ing means is actuated for terminating the effect
of said second mentioned biasing mears and for
restoring the effect of said first mentioned bias-
ing means at the expiration of a measured tlme
interval.
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2. In combination, a railway switch movable ’

betweﬂn two extreme -positions, means for nor-
mally biasing said switch to a selected- extreme
position, means effective when said switch: is
moved away from said selected extreme .position
by a trailing train for biasing said switch to-its

. opposite extreme position, and timing means: set

inic operation when s2id second mentioned bias-
ing means is actuated for terminating the effect
of said second mentioned biasing means and for
restoring tbhe effect of said first mentioned bias-
ing means at the expiration of a measured time
interval which is sufficiently long to- permit the

train to completely trail the switch provided the 4

train remains in motion at a speed which is equal
to or greater than a predeterrmned minimum
speed.

4, In combination with a railway switch and

an operating device movable between two posi- ;

ticns to actuate the switch to corresponding posi-
tions, & spring unit connected with the switch
and the gperating device.and normally effective
to urge the switch to a position corresponding
t0 the operating device, means responsive to the
trailing movement of a vehicle wheel through the
switeh to cause ‘said-spring unit to urge the
switch to a position  of disagreement with -said
device, and means set into operation when said
first, mentioned means is actuated for terminat-
ing the operation of said first mentioned means
at the expiration of a measured time interval.
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5. In combination with a railway switch and ‘

an operating device movable between two posi-

- ticns to actuate the switch to corresponding posi-

tions,  biasing .mechanism connected with the
switch and the. operating device and normally

effective to urge the switch to a position corre--

sponding to the operating device, means included
in said biasing mechanism and effective when a

a0

x5



10

15

20

25

30

35

40

45

50

55

60

65

2,098,831

train trails the switch to cause the biasing mech-
anism to urge the switch to a posifion of dis-
agreement with said device, and timing means
included in said biasing mechanism and set into
operation whenever said first mentioned means
is actuated for terminsting the operation of said
first mentioned means at the expiration of an
adjustable fime interval.

6. In combination with a railway switch and
an operating device movable between two posi-
tions to actuate the switch to corresponding posi-
tions, biasing mechanism connected with the
switch and the operating device and normally
effective to urge the switch to a position corre-
sponding to the operating device, means included
in said biasing mechanism and effective when a
train trails the switch to cause the biasing mech-
anism to urge the switech to a position of dis-
agreement with said device, and timing means
included in said biasing mechanism and set into
operation whenever said first mentioned means is
actuated for terminating the operation of said
first mentioned means at the expiration of a
time interval which is sufficiently long to permit
the train to completely trail the switch provided
the train remains in motion at a speed which is
equal to or greater than a predetermined mini-
mum speed.

7. In combination with a railway switch and
an operating device movable between two posi-
tions to actuate the switch to corresponding po-
sitions, a biasing mechanism comprising a casing
secured to the movable rails of said switch to
move therewith, an operating rod slidably mount-
ed in said casing and operatively connected with
said operating device, a spring unit in said casing,
means in said casing for operatively connecting
said spring unit with said operating rod in such
manner that said spring unit is normally effec-
tive to bias the switch to a position correspond-
ing to the operating device, means effective when
a train trails the switch for modifying the con-
nection between said spring unit and said oper-
ating rod in such manner that said spring unit
is then effective to bias the switch to a position
of disagreement with the operating device, and
means set into operation when said second men-
tioned means is actuated for terminating the
effect of said second mentioned means and for
restoring the effect of said first mentioned means
at the expiration of a measured time interval.

8. In combination with a railway switch the
movable rails of which are connected together
by a head rod, a casing secured to said head rod
to move with the movable rails, a switch operat-
ing device, an operating rod slidably mounted in
said casing and operatively connected with said
operating device, a floating lever slidably mount-
ed in sald casing, means in said casing including
toggle mechanism for operatively connecting said
lever with said casing, other means in said casing
for operatively connecting said lever with said
head rod when g train trails the switch, the parts
being so proportioned that when said operating
device occupies one extreme position and said
switch occupies a corresponding extreme position
said toggle mechanism will be collapsed and said
lever will he rotated to one extreme position but

7

that when said operating device occupies said
one extreme position and said switch is moved

away from the corresponding extreme position

said toggle mechanism will be moved to its dead -

center position and said floating lever will be ro-
tated to another extreme position, latch mecha-
nism effective when said toggle mechanism is
moved to its dead center position for latching it
in its dead center position, a spring unit in said
casing operatively connected with said lever and
said casing in such manner that when said de-
vice occupies its one extreme position said switch
will be biased to its one extreme position or its
other extreme position by said spring unit ac-
cording as said lever occupies its one extreme po-
sition or its other extreme position, and timing
mechanism in said casing set into operation when
said toggle mechanism is moved to its dead cen-
ter position and effective at the expiration of a
predetermined time interval for tripping said
latch mechanism and moving said toggle mech-
anism away from its dead center position.

9. In combination with a railway switch the
movable rails of which are connected together
by a head rod, a casing secured to said head rod
to move with the movable rails, a switch oper-
ating device, an operating rod slidably mounted
in said casing and operatively connected with
said operating device, a floating lever slidably
mounted in said casing, means in said casing in-
cluding toggle mechanism for operatively con-
necting said lever with said casing, other means
in said casing for operatively connecting said
lever with said head rod when a train trails the
switch, the parts being s¢ proportioned that when
said operating device occupies one extreme posi-
tion and said switch occupies a corresponding
extreme position said toggle mechanism will be
collapsed and said lever will be rotated to one
extreme position but that when said operating
device occupies said one extreme position and
said switch is moved away from the correspond-
ing extreme position said toggle mechanism will
be moved to its dead center position and said
floating lever will be rotated to another extreme
position, latch mechanism effective when said
toggle mechanism is moved to its dead center po-
sition for latching it in its dead center position,
a spring unit in said casing operatively connect-
ed with said lever and said casing in such man-
ner that when said device occupies its one ex~
treme position said switch will be biased to its
one extreme position or its other extreme posi~
tion by said spring unit according as said lever

occupies its one extreme position or its other ¢

extreme position, and timing mechanism in said
casing set into operation when said toggle mech-~
anism is moved to its dead center position and
effective at the expiration of a predetermined
time interval which is sufficiently long to permit
the train to completely trail the switch provided
the train remains in motion at a speed which
is equal to or greater than a predetermined
minimum: speed for tripping said latch mecha-~
nism and moving said toggle mechanism away
from its dead center position.

KENNETH J. J. McCGOWAN.
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