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UNITED STATES PATENT OFFICE 
2,022,359 

CONTROL, APPARATUS FOR. RAILWAY 
swiTCHEs 

William C. McWhirter, Wilkinsburg, Pa., assignor 
to The Union Switch & Signal Company, 
Swissvalie, Pa., a corporation of Pennsylvania, 
Application May 1, 1934, Serial No. 723,397 

20 Claims. (CI. 246-158) 
My invention relates to control apparatus for 

railway Switches, and has for an object the pro 
Vision of a combined Switch lock and circuit con 
troller mechanism which is adapted for use in 
connection. With any of the well-known forms of 
manually operable switch throwing devices, and 
which when so used will insure the safety of trains 
Or Vehicles noving over the Switch controlled by 
the aSSociated Switch throwing device. 
I Will describe two forms 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 a combined switch lock and circuit control 
ler mechanism C embodying Iny invention. Fig. 2 
is a top plan view showing, on an enlarged scale, 
the mechanism C illustrated in Fig. 1, the cover 
for the mechanism being removed to better illus 
trate the construction. Fig. 3 is a view similar to 
Fig. 2, but with certain of the parts shown in Fig. 
2 broken away or removed to illustrate the con 
struction of certain other parts which are not 
visible in Fig. 2. Fig. 4 is a sectional view taken 
on the line IV-IV of Fig. 2. Figs. 5 and 6 are sec 
tional views taken on the lines V-V and VI-VI, 
respectively, of Fig. 4. Fig. 7 is a top plan view 
ShOWing another form of combined SWitch lock 
and circuit Controller mechanism embodying my 
invention, the cover for the mechanism being re 
moved to better illustrate the construction. Fig. 
8 is a sectional View taken. On the line VII-VIII 
of Fig. 7. Fig. 9 is a sectional view taken on 
the line IX-X of Fig. 8. 

Similar reference characters refer to similar 
parts in each of the Several ViewS. 

Referring first to Fig. 1, the reference charac 
ter. A designates a railway Switch comprising, as 
usual, two fixed rails and 8 and two movable 
Switch points 2 and 28, the switch points being 
connected together for simultaneous movement 
by means of a head rod 3 and the usual lock rod L. 

ASSociated with the Switch A is a switch oper 
ating device B comprising, in the well known form 
here shown, a Switch operating crank 5 actuated 
by a manually operable hand-throw lever 6 
through the aedium of Suitable mechanism not 
shown. The crank 5 is connected with the head 
rod 3 by means of an operating rod 4, the parts 
being so proportioned that the Switch Will be 
moved to its normal position in which it is illus 
trated in the drawings, or to its reverse position, 
according as the hand lever occupies the position 
shown, or is rotated through an angle of substan 
tially 180° from the position shown. 

Also associated with the Switch A is a combined 
switch lock and circuit controller mechanism C 
embodying my present invention, which mech 
anism. I will now describe. Referring noW also to 
Figs. 2 to 5, inclusive, the mechanism C in the 5 
form here shown comprises a Suitable casing to 
closed at its upper end by a hinged cover . The 
casing 0 is secured to a base plate which, in 
turn, is secured to a pair of the adjacent crossties 
upon which the SWitch A is mounted, and formed 10 
in the lower part of the casing adjacent the right 
hand Side thereof, as Viewed in FigS.5 and 6, is a 
rectangular guideway f2 which slidably receives 
the free end of the previously referred to lock rod 
L. The lock rod T is of the usual and well-known lis 
construction, and comprises two longitudinally 
adjustable bars 3a and 3 provided with aligned 
notches 48 and f4b. The lock rod L extends com 
pletely through the casing , as shown in Figs. 
1, 2 and 3, and the bars i3a and 3b are so ad- 20 
justed that when the Switch is moved to its nor 
mal position by means of the hand-throw lever 
6 of the device B, the hand-throw lever will enter 
the notches 48 and 4b and will thus lock the 
switch. in its normal position. The lock rod is 25 
Supported in the guideway f2 by a short bar 36 
Which is bolted to the casing Within a receSS which 
receives the one end of the bar. 

Located at the left-hand end of the casing 0, 
as viewed in Figs. 2 and 4, between a vertical 30 
standard 22 which is formed on a tail-like exten 
sion 0a of the casing 0, and two spaced ver 
tical ribs 23 which are cast on the sidewall of 
the casing opposite to the standards 22, is a 
recess 2 f. This recess is so disposed that when 35 
the hand lever 6 enters it, the lever Will slightly 
later enter the notches 4a and 4b in the lock rod 
L. The recess is provided with reasonable work 
ing clearance, and a bOSS 35, which serves as 
a guide for the lock rod, is arranged to engage 40 
one side of the hand lever adjacent the notches 
in the lock rod when the hand lever is in the 
recess, and it will be seen, therefore, that any 
strain which is transmitted to the hand lever 
by the lock rod will be resisted by the boss and 45 
Will not be transmitted to the vertical ribs 23 
or to the Switch operating device B, thus insur 
ing that the switch Will be securely locked in its 
normal position by the lock rod. 
A vertical slot 24 is provided in the end wall 50 

of the casing between the vertical ribs 23, 
and pivotally supported within this slot by means 
of a pivot pin 26 mounted in lugs 27 formed in 
tegrally With the casing, is a lever latch 25. This 
lever latch is provided at its lower end with an 55 
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2 
integral toe portion 28 and an integral heel por 
tion 49, and at its upper end With an enlarged 
head 29 and with two integral lugs 33. The toe 
portion 28 projects into the recess 2 and co 
operates with the hand-throw lever 6 in Such 
manner that the hand-throw lever can not be 
rotated to its full normal position to lock the 
SWitch in its normal position. Without engaging 
the lever latch at the toe portion and rotating the 
lever latch to its normal position in which it 
is shown in full lines in Fig. 4. The head 29 of 
the lever latch is formed with an integral nose 
portion 3 and with a hole 3f. The nose portion 
39 is rounded as shown, and is So disposed that 
when the lever latch is rotated to its normal po 
sition by the hand-throw lever, this nose portion 
Will extend into the receSS 2 and will overlie 
the hand-throw lever directly above this lever in 
Such manner that this lever can not be raised 
from its normal position to reverse the Switch 
A without automatically rotating the lever latch 
from its normal position to the position in which 
it is shown in dot and dash lines in Fig. 4. The 
hole 3 in the nose portion 30 of the lever latch 
is adapted to receive a padlock 36 to prevent un 
authorized operation of the Switch, and is so 
isposed that when the padlock is in place in this 

hole, the lever latch can not be rotated away 
from its normal position. It follows, therefore, 
that when the padlock 36 is placed in the hole 
3, the switch is securely locked in its normal 
position. 

For reasons which will be made clear herein 
after, it is desirable when the lever latch has been 
rotated to its dot and dash line position by means 
of the hand-throw lever to subsequently retain 
the lever latch in the dot and dash line position 
until the hand-throw lever is restored to its nor 
inal position, and for this purpose a Spring 37 is 
stretched between a pin 32 mounted in the lugs 
33, and a lug 34 formed in a bracket 35 which 
extends transversely of the casing O. 
A point detector rod D is Secured at one end 

to the point 2 of the SWitch. A by means of a 
point bracket f, and attached to the free end 
of this point detector rod are two Spaced par 
allel detector bars 38a and 38b. The detector bars 
38a and 38b extend into the casing 0 and are 
maintained in parallel spaced relation within the 
casing by means of guides 398 formed on a guide 
bracket 39 secured to the right-hand Side Wall of 
the casing, guides 88a, formed on a bOSS 88 Cast in 
tegrally with the bottom Wall of the casing, and 
guides 358 formed on the previously referred to 
biacket 35. Located in the bars 388 and 38b di 
rectly opposite each other adjacent the right 
hand ends of the bars, as viewed in Fig. 4, are 
two similar cam slots 40, and located in the bars 
38a and 38b directly opposite each other adja 
cent the left-hand ends of the bars are two Simi 
lar can slots 4 f. Each cam slot 40 is of uni 
form width throughout its length except for a 
portion 4.0a adjacent the right-hand end of the 
slot where the slot is Widened at its upper edge 
to provide an offset portion as shown. Each cam 
slot A is likewise of uniform Width throughout 
its length except for a portion 4a at the right 
hand end of this slot where the width of the 
slot is reduced. 

Cooperating with the cam slots 4 in the de 
tector bars 38 are two rollers 45 mounted on 
a pin 46 secured to a lever 48 intermediate the 
ends of the lever, and cooperating with the can 
slots 40 are two rollers 42 mounted on a pin 43 
secured to a depending lug 47 formed on a lever 
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44 adjacent one end of the lever. The lever 48 
is disposed between the two bars 388 and 38b of 
the point detector rod D, and is pivotally con 
nected with the heel portion 49 of the lever latch 
25. The lever 44 is pivotally mounted interne- 5 
diate its ends on a rod 5 supported in depend 
ing lugs 5 formed on a bracket 52, and is con 
nected at its left-hand end with the free end of 
the lever 48 by means of a pin and slot connec 
tion 53. O 
The detector rod D is so adjusted and the parts 

are SO proportioned that the rollers 42 carried 
by the lever 44 will enter the wide portions 49a 
Of the cam slots A), and the rollers 45 carried 
by the lever 48 will enter the narrow portions 4 a 15 
of the cam slots if, when and only when the 
SWitch A. Occupies its full normal position and 
the switch point 2 is tightly closed against the 
asSociated fixed rail , and that the rollers 45 
Carried by the lever 48 will move into or out of 20 
the narrow portions 48 of the can slots 4 at 
Substantially the saine time that the rollers 42 
move into or out of the wide portions 49a of the 
Cam slots 40. The parts are further so propor 
tioned that when the rollers 45 occupy the nar- 25 
row portions 4a of the cam slots 4 f, if the lever 
latch 25 then occupies its normal position, as 
Shown in full lines in Fig. 4, the lever 48 will be 
rotated to an extreme position in a clockwise 
direction and the ever is to an extreme position 30 
in a counter-clockwise direction, but that, if the 
lever latch occupies the dotted line position shown 
in Fig. 4, when the rollers 45 occupy the narrow 
portions 4 of the cam slots 4, the lever 43 Will 
then be rotated to an extreme position in a coun- 35 
ter-clockwise direction and the lever 44 to an 
extreme position in a clockwise direction. The 
parts are still further so proportioned that if 
the switch point 2 is moved away from the posi 
tion in which it tightly engages the fixed rail 40 
While the lever latch occupies its normal posi 
tion, due for example, to a train trailing the 
SWitch, the resultant sinnultaneous movement of 
the rollers 42 out of the wide portions 46a of 
the can slots 40 in the detector rod D and the 45 
rollers 45 out of the narrow portions 48 of the 
cam slots 4, will cause the lever 44 to rotate from 
its counter-clockwise extreme position as viewed 
in Fig. 4 to its clockwise extreme position. 
The right-hand end of the lever 44, as viewed 50 

in Fig. 4, is provided with a vertical slot 54, and 
extending through this slot with some clearance 
is a rod 55 mounted in depending lugs 56 formed 
On a contact Operating member 57. As best seen 
in Fig. 5, the contact operating member 57 is 55 
guided to move vertically by means of studs 53 
Which are secured at their lower ends to hori 
zontal shelf-like portions 8b of the casing O. 
The studs 58 pass freely through holes 59 formed 
in the contact operating member, and surround- 60 
ing each Stud between the aSSociated Shelf-like 
portion lb of the casing and the underside of 
the contact operating naenber is a coil spring 
6), which coil springs constantly bias the contact 
operating member to an upper position on the 65 
Studs. 

Secured to the upper side of the contact oper 
ating member 57 are two superposed insulating 
blocks 6 between which are clamped the free 
ends of a plurality of flexible contact fingers 62, 70 
here shown as four in InuYibeir. Each flexible 
contact finger 62 cooperates with an aSSOciated 
fixed contact finger 53 to form a contact 62-63. 
Each contact finger 62 and the aSSociated contact 
finger 63 are clamped to the opposite sides of an 75 
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2,022,859 
insulating block 64 by means of terminal posts 
65 and 66 and the insulating block 64, in turn, is 
bolted to the upper ends of two spaced uprights 
67 formed on the blacket 52. Each terminal post 
65 is electrically connected with the aSSociated 
contact finger 62 but is insulated from the as 
sociated contact finger 63, as will be apparent 
from an inspection of the drawings, while each 
terminal post 66 is insulated from the aSSociated 
contact finger 62 but is electrically connected 
with the associated contact finger 63. 
The parts are so proportioned that when the 

lever 44 occupies its counter-clockwise extreme 
position, the contact operating member 5, in 
so far as its control by the lever 44 is concerned, 
is free to move between an upper extreme posi 
tion, in which the contacts 62-63 are open and 
a lower extreme position in which the contacts 
62-63 are closed but that, when the lever 44 is 
rotated to its clockwise extreme position, the 
operating member 57 will then be moved down 
wardly by the lever 44, in opposition to the bias 
of the spring 60, to its lower extreme position 
in which the contacts 62-63 are closed. 

Pivotally mounted on the rod 50 at One side 
of the lever 44 are two other levers 70 and 
(see Figs. 3, 4 and 6). The lever 70 is provided 
at one end with a slot 72 which is similar to the 
slot 54 in the lever 45, and which slidably re 
ceives the rod 55 carried by the operating mem 
ber 57 in the same manner that the slot 54 slid 
ably receives the rod 55. The other end of the 
lever 70 is formed with an integral latching finger 
73, the tip 74 of which is bevelled as shown, to 
cooperate with two inclined notches 75 and 76 
formed in the upper part of a vertically disposed 
latch catch 77. The latch catch f is pivoted at 
its lower end on a pin 78 mounted in a lug 8 
formed on the bracket 35, and is constantly biased 
by means of a spring 80 interposed between the 
lug 34 on the bracket 35 and the latch catch, to 
the position in which the tip 14 of the latching 
finger 73 enters one or the other of the notches 
75 or 76. The spacing between the notches 75 
and 76 is such, and the parts are so proportioned, 
that when the tip 74 of the latching finger is in 
the notch 75, the lever 7 will be rotated to a 
counter-clockwise extreme position in which it 
is shown in the drawings, and in which the Con 
tact operating member 57 is free to move between 
its upper and lower extreme positions due to the 
pin and slot connection between the lever 70 and 
the operating member, but that, when the tip F4 
is in the notch 6, the lever 70 Will then be ro 
tated to a clockwise extreme position in which 
the contact operating member will then be held 
in its lower position in which the contacts 62-63 
are closed. 
A finger piece 8 is formed on the upper end 

of the latch catch. 77, and this finger piece Serves 
as a means for gripping the latch catch to enable 
the latch catch to at times be rotated manually 
to the position in which the latch catch is out 
of engagement with the latching finger, as will 
be explained more fully hereinafter. 
A roller 82 (see Fig. 4) is S&cured to the free 

end of the lever ; , and this roller cooperates With 
a notch 83 formed in the upper edge of the de 
tector bar 38b in such manner that the rollier 
82 Will enter the notch 83 when and Only When 
the Switch A occupies its full normal position and 
the switch point 2 is tightly closed against the 
associated fixed rail . A selector lever 84 is 
pivoted at one end on the pin 32 carried by the 
lever latch 25, and the free end of this selector 

3 
lever is provided with an enlarged head 85 which 
cooperates with the roller 82, and with a roller 86 
Which is secured to the lever 70 directly above the 
roller 82. The parts are So proportioned that 
when the lever latch 25 occupies its normal posi- 5 
tion, the head 85 of the selector lever will be dis 
posed between the rollers 82 and 86, but that, 
when the lever latch occupies its dot and dash line 
position, the head 85 of the selector lever will 
then be moved to a position beyond the rollers. 0 
The parts are further so proportioned that if the 
roller 82 is forced out of the notch 83 in the bar 
38b of the detector rod D when the tip 74 of the 
lever 70 is in the notch 5 in the latch catch. 7 
and the head 85 is between the rollers' 82 and 86, 15 
the roller 82 will act through the medium of the 
head 85 and the roller 36 to rotate the lever 70 
to the position in which the tip 4 of the latching 
finger 73 enters the notch 6 in the latch catch 77 
but that, if the roller 82 is forced out of the notch 20 
83 in the bar 38b of detector rod D when the tip 
74 of the latching finger 3 is in the notch. 75 
in the latch catch and the head 85 of the 
selector lever is moved beyond the rollers 82 and 
86, the lever 70 will then remain in the position 25. 
in which it is shown in Fig. 4. 
As shown in the drawings, all parts are in their 

normal positions. That is to say, the hand lever 
6 is rotated to its clockwise extreme position as 
viewed from the left in Fig. 1, and is locked in 30 
this extreme position by means of the lever latch 
25 and padlock 36, the switch occupies its full 
normal position in which the Switch point 2 is 
tightly closed against the associated fixed rail f, 
the rollers 42 occupy the wide portions 4.0a of 35. 
the can slots 40, the rollers 65 occupy the narrow 
portions 4a of the cam slots 4f, the roller 82 
occupies the notch 33 in the bar 38b of de 
tector rod D, the enlarged head 85 of the selector 
lever 84 is disposed between the rollers 82 and 40 
85, the tip 4 of the latching finger 73 occupies 
the notch 5 in the latch catch , the contact 
operating member 5 occupies its upper position, 
and the contacts 62-63 controlled by the contact 
operating member 5 are all open. 45 

I will now assume that with the parts in the 
positions just describid, it is desired to reverse 
the switch A. To do this, the padlock 35 is 
first removed from the hole 3 in the lever atch 
25, and the hand lever 6 is then rotated from the 50 
position shown through an angle of 180° in a 
counterclockwise direction as viewed from the left 
in Fig. 1 to its opposite extreme position. The 
initial movement of the hand lever, that is to say, 
the movement which takes place before any 55 
movement of the Switch points 2 and 28 occurs, 
rotates lever latch 25 in a clockwise direction as 
viewed in Fig. 4 from its full line position to its 
dotted line position, and withdraws the hand lever 
from engagement with the notches 4a and Ab 60 
in the lock rod L. The movement of the lever 
latch to its dotted line position acts through the 
levers 42 and 48 to move the contact operating 
member 57 downwardly to the position in which 
the contacts 62-63 controiled thereby are closed, 65 
While the Withdrawal of the hand lever from en 
gagement with the notches ifa and 4b in the 
lock rod unlocks the SWitch, the parts being so 
proportioned that the switch will not become fully 
unlocked until after the contacts 62-63 have 70 
become closed. The movement of the lever latch 
to its dotted line position also noves the selector 
lever 84 inwardly to the position in which its 
enlarged head 85 is past the rollers 82 and 86 
for a purpose presently to be made clear. After 75 
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4. 
the hand lever latch has been moved to its dotted 
line position in the manner just described, the 
Spring 3 temporarily holds the lever latch in its 
dotted line position, and it will be seen, there 
fore, that the contacts 62-63 will remain closed 
after the hand lever has moved completely past 
the lever latch. As soon as the Switch points start 
to move in response to the movement of the hand 
lever to its reverse position, the resultant nove 
ment of the point detector rod D, toward the 
right simultaneously forces the rollers 42 out 
of the wide portions 4.0a of the cam slots 40 
and into the narrow portions of these can slots, 
and the rollers 45 out of the narrow portions 4 fa 
of the cam slots 4 and into the Wide portions 
of these cam slots, thus causing the levers 42 
and 48 to be moved to, and held in, the relative 
positions in which the contacts 62-63 are posi 
tively held closed, and hence insuring that the 
contacts 62-63 will remain closed at all times ex 
cept when the switch points occupy their full 
normal positions. The movement of the point 
detector rod D due to the movement of the Switch 
points also causes roller 82 to be forced out of 
the notch 83 in the detector bar 38 of the de 
tector rod D, but since the head 85 of the Selector 
lever 84 is then moved past the rollers 82 and 
86, the movement of the roller 82 out of the notch 
83 has no effect on the latching mechanism. It 
should be noted that when the contact operating 
member 57 is moved to its lowermost position by 
means of the lever 44 no force is then exerted On 
the lever 3 by the biasing Springs 69 acting 
through the contact operating member 57, to hold 
the lev3r 78 in the position in which the tip 4 
of the latching finger 3 engages the notch 5. 
The lever, however, is prevented from rotating 
away from the position in which the tip 4 en 
gages the notch 75 under these condition by the 
cooperation between the bevel of the tip 74 and 
the inclined surface of the notch 75. 
When the SWitch has been moved to its re 

verse position in the manner just described, and 
it is desired to restore the switch to its normal 
position, the hand lever is restored to its normal 
position. Under these conditions, the SWitch 
points will be moved to their full normal positions 
before the hand lever starts to enter the receSS 
2i, so that when the lever does start to enter the 
recess 2, the notches 4a and f4b in the lock 
rod L will be restored to positions to receive the 
lever. Furthermore, as soon as the Switch points 
reach their full normal positions, the rollers 42 
will enter the wide portions 40 of the can slots 
40 and the rollers 45 will enter the narrow por 
tions 4 a. of the cam slots 4. The contacts 62-63, 
however, remain closed under these conditions 
due to the bias of spring 3 on lever latch 25, 
until after the hand-throW lever has partly en 
tered the notches 4a and 4b. When this hap 
pens, the hand-throw lever will engage the toe 
portion of the lever latch and as a result during 
the balance of the stroke of the hand lever, the 
lever latch will be rotated in response to the ro 
tation of the hand lever, thus restoring the lever 
latch to its normal position. When the lever latch 
has been restored to its normal position, the con 
tacts 62-53 will become open and the Selector 
lever 84 will be restored to its normal position 
in which the enlarged head 85 is disposed between 
the rollers 82 and 86. The padlock may now be 
reinserted into the hole 3 in the lever latch, and 
When this is done all parts Will then be restored 
to their normal positions in which they are shown 
in the drawingS. 
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I Will now assume that the parts are in the po 

sitions in which they are shown in the drawings, 
and that a train trails the Switch. Under these 
conditions, the excessive forces which are ex 
erted by the wheels of the train on the switch 
points causes the SWitch point 2 to move aWay 
from the aSSociated fixed rail a Small amount 
even though the lock rod is then securely locked 
in the normal position by means of the hand 
lever 6, and this movement of the Switch point 2 
causes a corresponding movement of point de 
tector rod D toward the right, as viewed in Figs. 
1 and 4. The movement of the point detector 
rod D, in turn, forces rollers 42 out of the Wide 
portions 498 of the cam slots 40 into the narrow 
portions of these can slots and also forces rollers 
45 out of the narrow portions 4a of the cam 
slots 4 and into the wide portions of these cam 
Slots, thereby causing lever 44 to rotate in a 
clockwise direction and move the contact operat 
ing member 5 downwardly to the position in 
which the contacts 62-63 become closed. The 
movement of the point detector rod ID also forces 
roller 82 out of the notch 83 in the detector bar 
38, and Since the enlarged head 85 of the Se 
lector lever 84 is then located between the rollers. 
82 and 86, the movement of the roller 82 out of 
the notch 83 acts through the Selector lever and 
through roller 86 to rotate the ever 70 to the 
position in which the tip. 74 of the latching finger 
73 enters the notch 76 in the latch catch 77. 
After the lever has once been rotated to the 
position in which the tip 74 of the latching finger 
enters the notch 6, it is subsequently held in this 
p0Sition by the latch catch, and as was previously 
pointed Out, When the lever Occupies this posi 
tion, the contact operating member 57 is held in 
its lowermost position. As a result, if, after the 
train has trailed completely through the switch, 
the SWitch pointS Spring back to their normal po 
Sitions and restore the point detector rod D to 
the position in which the rollers 42 enter the Wide 
portions 4.0a of the cam slots 40, the rollers 45 
enter the narrow portions 4 fa of the cam slots 4, 
and the roller 82 enters the notch 83, the contact 
62-63 Will Subsequently remain closed until the 
lever 70 is released. In order to release the lever 
TC, it is necessary for an authorized person to 
manually operate the latch catch TT. When this 
has been done, the lever 0 is free to return to 
its normal position, and the Springs 60 Will there 
fore move the contact operating member 57 up 
Wardly to its upper position, thereby causing the 
contacts 62-63 to open and the lever 70 to re 
turn to its normal position. It is assumed that 
the authorized person who manually operates the 
latch catch will inspect the switch points, and, if 
damaged, repair thern before operating the latch 
catch to restore the contacts to their closed po 
Sitions. 

It should be particularly pointed out that, after 
the Switch has been improperly trailed and the 
latch mechanism has become effective to hold the 
contacts 62-63 in their closed positions in the 
nanner just described, Operation of the hand 
lever from its normal position, and the conse 
quent rotation of the lever latch 25 in a clock 
Wise direction, has no effect on the latch mech 
anism except to move the enlarged head 85 of 
the Selector lever idly between the rollers 82 and 
86 to the position in which it is beyond the rollers. 
The operation of the hand lever from its normal 
position under these conditions, however, op 
erates the Switch in the same manner as if no 
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switch lock and circuit controller mechanism 
Were provided. 
As is well known, a combined switch lock and 

circuit controller mechanism of the type which 
I have just described is normally used in con 
nection with a track circuit which extends in 
either direction from the associated switch, and 
the contacts of the mechanism are usually con 
nected with the track circuit in such manner 
that When these contacts are closed, the rails 
of the track circuit will be short-circuited through 

5 

40 

50 

these contacts to produce the same effect on the 
Signals which control traffic over the switch as 
is produced When the rails of the track circuit 
are shunted by the wheels of a train. Normally, 
the electromotive force of the source of potential 
which is connected across the rails of the asso 
ciated track circuit is Small, and the currents due 
to this electromotive force are all that the contacts 
of the circuit controller are required to carry, 
With the result that low voltage contacts of the 
type previously described are entirely adequate 
under these conditions. However, it is at times 
desirable to use a combined lock and circuit con 
troller mechanism of the type described on elec 
trified roads on which the rails of the track cir 
cuit form the return path for the propulsion 
Current, and it is obvious that under these condi 
tions. When the contacts of the mechanism become 
closed and short-circuit the track circuit, if there 
is any difference in the rail resistance of the 
two rails of the track circuit, relatively large 
Currents are likely to flow through the contacts 
of the mechanism, necessitating the use of what 

5 are commonly terminated “heavy duty' circuit 
controller contacts. When this is the case, the 
imechanisin may be constructed in the manner 
shown in Figs. 7 to 9, inclusive, this latter mech 
anism being designated in its entirety by the 
reference character Cl for convenience in dis 
tinguishing it from the mechanism C. 

Referring now to Figs. 7-9, inclusive, all parts of 
the mechanism C1 which cooperate With the lever 6 
of the switch stand B to lock the switch in its 
nomal position are similar to the corresponding 
parts of the mechanism C shown in the preceding 
Views, and these parts need not, therefore, be re 
described here. Furtheir inore, the point detector 
rod D is also the same as was previously described 
with the exception that the bar 33b thereof is 
not provided with a notch 83 in its upper edge. 
However, the casing in which the mechanism is 
mounted, Which casing I have here designated 
90 has been changed somewhat, and pivotally 
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supported in the right-hand end of this casing 
by means of trunnion screws 9 carried by a 
bracket 92 Secured to the bottom Wall 9Ga and 
the end wall 9b of the casing 98, is a contact op 
erating member 93 comprising two spaced side 
members 938 and 93 (see Fig. 9) connected to 
gether at their upper and lower ends, respectively, 
by webs 930 and 93d. A horizontally disposed 
insulating block 94 is Secured intermediate its 
ends to the forward side of the web 93C Of the 
contact operating member 93, and attached to 
this block adjacent its opposite ends are two 
U-shaped switch elements 95 and 96. The legs 
95a and 95b of the SWitch elementS 95 act as 
switch blades and cooperate, respectively, With 
slotted SWitch jaws 9. a. and 9 of the usual type, 
these jaws being secured to, but insulated from, 
the end Wall 93 l of the casing 99. The legs. 968 
and 96b of the SWitch element 96 likewise act 
as switch blades and cooperate, respectively, With 
slotted switch jaws 98a and 98 similar to the 

5 

switch jaws 97 and 97, and secured to, but in 
sulated from, the end wall 90a of the casing 90 
in the same manner that the Switch jaws 97a 
and 97 b are secured to, but insulated from, the 
end wall of the casing 90. The switch jaws 97 a 5 
and 988 are connected by means of bolts 99 to 
a bus bar 100, and the switch jaws 97b and 98b 
are connected by means of bolts f of to a bus 
bar 02. Both bus bars fe and 92 and the 
aSSociated bolts are, of course, adequately in- 10 
Sulated from the casing 90 in accordance with 
Standard practice. The contact operating mem 
ber 93 is movable between an open position in 
Which the Switch blades are out of engagement 
With the Switch jaws as shown in the drawings, 15 
and a closed position in which the switch blades 
are in engagement with the switch jaws, and it 
Will be apparent that when the contact operating 
member occupies its open position, the bus bars 
foo and 02 are disconnected from each other, 20 
but that, when the contact operating member 93 
Occupies its closed position, the bus bars are 
connected together through the switch jaws 97a 
and 97 and the associated switch element 95, 
and also through the switch jaws 98a and 98b 25 
and the aSSociated switch element 96. 
The contact operating member 93 is arranged 

to be noved between its open and closed posi 
tions through the medium of a lever 33 and a 
Spring 4. The lever 03 is pivotally supported 30 
intermediate its ends between the side members 
93 and 93b of the contact operating member 93 
by means of a pivot pin 34 mounted in two up 
standing lugs 92 formed on the bracket 92, and 
is provided at one end with a depending leg 3a 35 
having a rounded toe 03, and at the other end 
With an upstanding lug 30. The spring (4 is 
Stretched between a pin 05 mounted in the lug 
f03, and a pin 06 mounted in the side members 
93 and 93 of the contact operating member, and 40 
this Spring constantly biases the lever and con 
tact operating member to the relative positions in 
Which the rounded toe 3b of the lever 3 en 
gages the web 93 of the contact operating member 
With Sufficient force so that under normal con- 45 
ditions any rotation in a clockwise direction of the 
lever 03 will cause corresponding rotation of 
the contact operating member 93. 
The lever 03 is operatively connected with the 

point detector rod D by means of two rollers G7 50 
which are secured to the lever at the upper end 
of the depending leg C3a, and which cooperate 
With the cam slots 40 in the point detector rod. 
The point detector rod D is so adjusted that 
the rollers 07 will enter the wide portions 46a 55 
of the cam slots 40 when and only when the 
Switch point 2 is tightly closed against the asso 
ciated fixed rail , and the parts are so pro 
portioned that when these rollers occupy the 
wide portions 4.0a of the can slots 40, the lever 60 
03 is free to rotate to an extreme position corre 
Sponding to the open position of the contact 
operating member 93, in which extreme position 
the rollers 97 engage the can slots 4C at their 
upper edges, and an extreme position correspond- 65 
ing to the closed position of the contact oper 
atting member 93 in which latter position the 
rollers 07 engage the cam slots 40 at their 
lower edges. The parts are further so propor 
tioned that when the rollers 07 are forced out 70 
of the wide portions 4 ea of the cam slots 40 
and into the narrow portions of these cam slots, 
the lever 03 will be rotated to the position 
corresponding to the closed position of the con 
tact operating member. 75 
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The lever C3 is also pivotally attached at 

point 8 to one end of a lever 09, the opposite 
end of which is connected by means of a pin 
and slot connection ff0 with the heel portion 
49 of the lever latch 25. Two rollers are 
Secured to the lever 99 intermediate the ends 
of this lever, and these rollers are disposed in, 
and cooperate with, the cam slots 4 of the point 
detector rod D in such manner that these rollers 
will enter the narrow portions 4a of the cam 
slots 4 when and only when the switch point 2 
is tightly closed against the associated fixed rail 
f, and that, the movement of the rollers into 
and out of the narrow portions of the associated 
Cam slots will occur Substantially simultaneously 
With the movement of the rollers 07 into and out 
of the wide portions 43a of the cam slots 40. The 
palts are so proportioned that when the rollers 

occupy the narrow portions 4 fa of the cam 
slots 4 , the lever 33 Will be rotated to the posi 
tion corresponding to the open position of the con 
tact operating member 93 or to the position 
corresponding to the closed position of the con 
tact operating member according as the lever 
latch then occupies the position in which it is 
shown in full lines in Fig. 8 or the position in 
which it is shown in dot and dash lines in Fig. 8. 
The web 93° of the contact operating member 

93 is provided with an integral rearwardly ex 
tending projection 3 having a rounded upper 
Surface 38 and having formed therein at the 
rear of the rounded Surface i38, a notch 3b. 
A latch arm 4, one end of which is bifurcated 
as shown in Fig. 7, is pivotally supported at its 
bifurcated end by means of trunnion screws 5 
adjustably mounted in the side walls of the 
Casing 98, and this latch arm extends toward 
the contact operating member 93 and cooperates 
at its free end with the rounded surface 3a 
of the projection 3 and with the notch 3b, 
in Such manner that when the contact operating 
member occupies its open position, the latch arm 
will rest on the rounded surface but that, when 
the contact operating member is moved to its 
closed position, the arm will drop into the notch 
3 by gravity and will hold the contact oper 

ating member in its closed position, unless the 
arm is prevented from dropping by means con 
trolled by the lever latch 25, which means I will 
noW describe. 
AS here shown, these means comprise a mem 

ber 6 provided at its rear end with a cen 
trally located hole 16a which slidably receives 
One end of a rod , the other end of which is 
attached to the upper end of the lever latch 25 
by means of a screw jaw 8 and a pivot pin 8a. 
The distance that the member 6 can slide on 
the rod is limited by a pin 9 which is se 
cured intermediate its ends to the rod, and the 
ends of which project into aligned elongated 
slots 20 provided in the member f6. The pin 
f 9 also acts to prevent the member from turn 
ing On the rod. A compressed coil spring 2 is 
mounted on the rod between the member 6 
and two adjusting nuts 22, and this spring con 
Stantly biases the member to the position in 
which the pin 9 engages the slots 20 at their 
left-hand ends as viewed in Fig. 8. The member 
6 is disposed between the bifurcations of the 

latch arm f4 and carries at its forward end a 
pair of Spaced rollers. 23. These rollers ride on 
a guide 24 formed on a bracket 25 and coop 
erate with cann surfaces 26 provided on the 
underside of the latch arm 4 adjacent the 
point where the bifurcations of the latch arm 
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join the body of the latch arm. The parts are 
so proportioned that when the lever latch 25 
Occupies its normal position, the rollers 23 will 
clear the left-hand end of the cam surfaces 26, 
but that, when the latch arm is moved away 5 
from its normal position, the rollers 23 will 
then move into engagement with the cam sur 
faces. The parts are further SO proportioned that 
when the rollers 23 are clear of the left-hand 
end of the cam surfaces 26, the latch arm f 4 0 
is free to drop to the position in which it enters 
the notch f 3b in the projection 3 of the con 
tact operating member, but that, when the roll 
ers are in engagement with the can Surfaces 26, 
the latch arm will be raised to a position where 15 
it is just clear of the rounded surface 3a of 
the projection 3. The nuts 22 are so adjusted 
that the Spring 2 will be just stiff enough to 
raise the latch arm against its own weight. 
A stud 27 projects from the side of the latch 20 

arm f f4 a little to the right of the cam surfaces 
28, and this stud cooperates with a hook i 28 

which is pivotally Supported at its lower end on 
a pin 29 mouliited in the bracket 25. The hook 
| 28 is biased in a counter-clockwise direction by 25 
means of a spring 3, and the parts are so pro 
portioned that when the latch arm is out of en 
gagement with the notch 3b in the projection 
3 on the contact operating member 93, the end 

of the hook, which end it will be noted has a ver- 30 
tical Surface, will engage the stud 27 at its 
right-hand side aS viewed in Fig. 7, but that, 
When the latch arm moves to the position in 
which it enters the notch 3b, the hook will 
move over the stud and securely hold the latch 35 
arm in engagement With the notch 3b. 
As shown in the drawings, the Switch A is 

locked in its normal position and the lever latch 
25 and point detector rod D both occupy their 
normal positions. Under these conditions, due to 40 
the previously described proportioning of the 
parts, the contact operating nerinber 93 is heid 
in its open position, and the latch arm 4 rests 
on the rounded surface 3a of the projection 3. 
In explaining the operation of the apparatus 45 

as a Whole, I Will first assume that the SWitch A 
is moved from its normal position to its reverse 
position by means of the hand lever 6. Under 
these conditions, the initial movement of the 
hand lever, that is to say, the movement which 50 
takes place before the switch points start to 
move, rotates lever latch 25 in a clockwise direc 
tion from its full line position to its dotted line 
position, and this rotation of the lever latch, in 
turn, acts through the levers 89 and f (3 to ro- 55 
tate the contact operating member 93 from its 
open position to its closed position. This rota 
tion of the lever latch 25 also causes the rollers 
23 to move into engagement with the cam sur 

faces f26 on the latch arm f4, so that when the 60 
contact operating member reaches its closed 
position, the latch arm will be prevented from 
dropping to the position in which it enters the 
notch 3b in the projection f3, which latter 
position I will term the latching position of the 65 
latch arm. AS SOon as the initial movement of 
the hand lever 6 has been completed, and the 
SWitch points have started to move in response 
to further movement of the hand lever, the re 
Sultant movement of point detector rod D causes 70 
rollers C7 carried by lever 3 to move out of 
the wide portions of the can slots 40 and into 
the narrow portions of these cam slots, and also 
causes rollers carried by lever 9 to simul 
taneously move out of the narrow portions of the is 
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cam slots 4 and into the wide portions of these 
cam slots, thereby causing the contact operating 
member to be positively held in its closed posi 
tion and the lever latch to be held in its dotted 
line position during the balance of the movement 
of the Switch. 

If, after the switch has been moved to its re 
verse position, the hand lever is restored to its 
normal position, the parts Will be restored to 
their normal positions. The movement of the 
parts under these conditions is the reverse of 
that just described, and will be understood with 
out further description. 

I will now assume that the parts are in their 
normal positions in which they are shown in the 
drawings and that a train trails the Switch. Un 
der these conditions, the extreme forces which 
are exerted on the switch points will cause the 
point detector rod D to be moved toward the 
right a certain amount in spite of the fact that 
the lock rod is then securely locked by means 
of the hand lever, and this movement of the 
point detector rod will force the rollers fell at 
least part way out of the wide portions 4.0a of 
the can slots 40, and the rollers at least 
part way out of the narrow portions of the cam 
slots 4, thereby causing the lever 93 to be ro 
tated in a clockwise direction and rotate the con 
tact operating member 93 from its open to its 
closed position. When the contact operating 
member is noved to its closed position under 
these conditions, the rollers 23 are out of en 
gagement with the cam surfaces 26 since the 
lever latch 25 then occupies its normal position, 

5 and the latch arm 4 therefore now drops by 
gravity to its latching position in Which it en 
ters the notch 3b. After the latch arm has 
once been rotated to its latching position, the 
hook 28, due to the bias of the spring 30, moves 
to the position in which its upper end overlies 
the stud 27, thus securely locking the latch arm 
in its latching position. As was previously point 
ed out, when the latch arm occupies its latching 
position, the contact operating member 93 is held 
in its closed position, and as a result, if after the 
train has completely trailed the Switch, the Switch 
points spring back to their normal positions, and 
thereby restore the point detector rod D to the 
position in which the rollers 7 enter the wide 
portions 4.0a of the can slots is and the rollers 

enter the narrow portions 48 of the cam 
slots 4, the contact operating member will re 
main in its closed position until the latch arm. 
4 is restored to its normal position. To do 

this, it is necessary for an authorized person to 
move the hook 28 to the position in which it is 
out of engagement With the stud 27, and then 
manually raise the latch arm; and it is a S 
Sumed that the authorized person Who does this 
will inspect the switch points, and, if they are 
damaged, repair them before he raises the latch 
arm. It should be noted that if the point de 
tector rod D returns to its normal position, after 
the train has trailed the Switch in the manner 
just described, the spring 94 will yield and will 
allow the levers 99 and f 3 to move in response 
to the movement of the point detector rod. With 
out causing the operating member 93 to move. 
When the latch arim 4 is restored to its nor 
mal position, the spring 4 restores the contact 
operating member 93 to its open position, and 
all parts are then restored to their normal posi 
tions in which they are shown in the drawings. 

It should be pointed out that when the Switch 
has been trailed and the latch arm has latched 

7 
the contact operating member in its closed po 
sition in the manner just described, operation 
of the Switch will not unlatch the contact Oper 
atting member for the reason that. When the roll 
ers 23 move against the inclined face of the cam s 
surfaces 26 under these conditions, the hook 28 
will hold the latch arm in its latching position. 
As a result the member 7 will move toward the 
right in the jaw 6 and compress the Spring 
2, but this movement will have no effect on the 
remainder of the apparatus. 
Although I have herein shown and described 

only two forms of control apparatus for railway 
switches embodying my invention, it is under 
stood that various changes and modifications may lis 
be made therein within the scope of the ap 
pended 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, a manually 
operable lever movable between normal and re 

O 

20 

- verse positions for moving the switch between its 
normal and reverse positions, means including 
a lever latch for locking said lever in its normal 25 
extreme position, a contact, means controlled by 
said lever latch for Operating said contact when 
said lever is moved away from its normal posi 
tion, other means controlled by the Switch points 
for at times operating said contact in response 30 
to movement of the switch points away from their 
normal positions, and means controlled by said 
lever latch for latching said contact in its oper 
ated position if the Switch points are moved away 
from their normal positions when the lever oc 
cupies its normal position. 

2. In combination, a railway Switch, a manu 
ally Operable lever movable between normal and 
reverse positions for moving the Switch between 
its normal and reverse positions, means includ 
ing a lever latch for locking said lever in its 
normal extreme position, a contact, means con 
trolled by said lever latch for operating said 
contact when said lever is moved away from its 
normal position, other means controlled by the 45 
Switch points for holding said contact in its op 
erated position until the lever is restored to its 
normal position when the Switch points are moved 
away from their normal positions by said lever, 
and means effective if the Switch points are moved 50 
away from their normal positions by a trailing 
train for moving said contact to its operated po 
sition and for SubSequently latching said contact 
in its operated position until said last mentioned 
means is operated to unlatch said contact. 

3. In combination, a railway switch, a manu 
ally operable lever movable between normal and 
reverse positions for moving the switch between 
its normal and reverse positions, means including 
a lever latch for locking Said lever in its normal 
position, a point detector rod secured to one of 
said switch points to move therewith, a contact, 
means controlled jointly by said lever latch and 
said point detector rod for operating said con 
tact prior to the movement of the switch points 65 
when the Switch points are moved away from 
their normal positions by Said lever latch and 
for subsequently maintaining said contact in its 
operated position until the Switch points and the 
lever are both restored to their normal positions, 
and means controlled by Said lever latch and said 
point detector rod for moving said contact to 
its operated position and for Subsequently latch 
ing it in its operated position when, the Switch 75 
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8 
points are moved away from their normal posi 
tions by a train trailing the switch. 

4. In combination, a railway switch, a manu 
ally operable lever movable between normal and 
reverse positions for moving the switch between 
its normal and reverse positions, means includ 
ing a lever latch for locking said lever in its nor 
mal position, a point detector rod Secured to one 
of said Switch points to move therewith, a con 
tact, means controlled jointly by Said lever latch 
and said point detector rod for Operating Said 
contact prior to the movement of the Switch 
points when the Switch points are moved away 
from their normal positions by said lever latch 
and for subsequently maintaining Said contact 
in its operated position until the SWitch points 
and the lever are both restored to their normal 
positions, means controlled by said point detector 
rod for moving said contact to its operated po 
sition when a train trails the Switch, and means 
controlled by Said point detector rod and said 
lever latch for latching said contact in its oper 
ated position when it is moved to its operated 
position by a train trailing the Switch. 

5. In combination, a railway SWitch, a lock rod 
Secured to the movable, irails of said Switch to 
move thereWith, a nanually Operable lever for 
moving the switch between its two extreme posi 
tions arranged to engage said lock rod when said 
Switch occupies one extreme position to lock said 
Switch in said one extreme position, a lever latch 
for locking said lever in the extreme position 
corresponding to said one extreme position of the 
switch, a point detector rod secured to the mov 
able rails of the switch to move therewith, a 
contact, means controlled by Said lever latch and 
said point detector rod for operating said con 
tact whenever said Switch is moved away from 
Said. One extreme position, and naeans controlled 
by Said lever atch and Said point detector rod 
for latching Said contact in its operated position 
if and only if the Switch is moved away from its 
one extreme position by a train trailing the 
SWitch. 

6. In combination, a railway switch, a lock 
rod Secured to the movable rails of said switch to 
move thereWith, a manually operable lever for 
moving the Switch between its two extreme posi 
tions arranged to engage said lock rod when 
Said SWitch Occupies One extreme position to lock 
Said SWitch in Said one extreme position, a lever 
latch for locking said lever in the extreme posi 
tion corresponding to Said one extreme position 
of the switch, a point detector rod secured to the 
movable rails of the Switch to move therewith, a 
contact, near S controlled by Said lever latch and 
said point detector rcd for operating said contact 
Whenever Said Switch is moved away from said 
one extreme position, and means controlled by 
said lever latch and said point detector rod for 
latching Said contact in its operated position 
until said last-mentioned means is manually op 
erated to restore Said contact to its normal posi 
tion if and Only if the SWitch is noved a Way from 
its one extreme position by a train trailing the 
Switch. 

7. In combination, a railway SWitch, a lock rod 
secured to the movable rails of Said Switch to 
move thereWith, a manually Operable lever mov 
able between normal and reverse positions for 
moving said Switch between its normal and re 
verse positions and ai'i'anged to engage Said lock 
rod when said switch and Said lever both Occupy 
their normal positions to lock the Switch in its 
normal position, a lever latch for latching Said 
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lever in its normal position arranged to be moved 
to a first or a second position according as said 
lever occupies its normal position or is moved 
away from its normal position, a point detector 
rod Secured to one of the SWitch points for 
movement therewith, a contact, means con 
trolled by Said lever latch for Operating Said Con 
tact when said lever latch is moved fron its first 
position to its second position, means controlled 
by said point detector rod for operating said 
contact when said one switch point is moved 
away from the position which it Occupies. When 
the switch occupies its normal position, and latch 
mechanism effective if said one Switch point is 
moved while Said lever latch Occupies its first 
position for latching said contact in its operated 
position. 

8. In combination, a railway Switch, a lock rod 
Secured to the movable rails of Said. SWitch to 
move therewith, a, manually operable lever for 
moving said switch between its two extreme po 
sitions So arranged that when said SWitch Occu 
pies one extreine position said lever Will engage 
Said lock rod and lock said SWitch in Said one 
extreme position, a lever latch cooperating with 
said lever in such manner that said lever latch 
Will be noved by said lever to a first position 
when said lever is moved to the position corre 
Sponding to Said one extreme position of the 
SWitch and to a second position when said lever 
is noved a Way from the position corresponding 
to Said. One extreme position, a point detector 
rod secured to the switch point which is closed 
in Said. One extreme position of the Switch for 
movement theireWith, a contact biased to an open 
position, means controlled by Said lever latch for 
closing said contact. When said lever latch is 
moved from its first position to its second posi 
tion, meains controlled by Said point detector rod 
for closing Said contact when said point detector 
rod is moved away from the position which it 
normally occupies when said Switch Occupies 
said one extreme position, and means for latch 
ing Said contact in its closed position if Said 
point detector rod is moved away from the posi 
tion which it occupies when said switch occupies 
said one extreme position while said lever latch 
occupies its first position. 

9. In combination, a railway switch, a lock 
rod Secured to the movable rails of said Switch to 
move therewith, a manually operable lever mov 
able between normal and reverse positions for 
moving the SWitch between its normal and re 
verse positions, Said lever being arranged to en 
gage said lock rod when said lever occupies its 
normal position to lock the SWitch in its normal 
position, a lever latch cooperating with said 
lever in such manner that said lever latch Will 
be moved by said lever to a first or a second posi 
tion according as said lever is moved to or away 
from its normal position, a point detector rod 
Secured to the SWitch points to move thereWith 
and provided with cam slots, a contact, means 
controlled by Said lever latch and the can slots 
in said detector rod for closing said contact 
when the Switch points occupy their full normal 
positions and said lever latch is moved to its 
second position or When said lever latch occupies 
its first position and the Switch points are moved 
away from their normal positions, and means for 
latching said contact in its closed position if said 
contact is noved to its closed position while the 
lever latch occupies its first position. 

10. In combination, a railway Switch, a lock 
rod secured to the movable rails of Said SWitch to 
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move therewith, a manually operable lever mov 
able between normal and reverse pósitions for 
moving the switch between its normal and re 
verse positions, said lever being arranged to en 

is gage said lock rod when said lever occupies its 
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normal position to lock the switch in its normal 
position, a lever latch cooperating with said lever 
in Such manner that Said lever latch Will be 
moved by said lever to a first or a second position 
according as said lever is moved to Or away from 
its normal position, a point detector rod Secured 
to the switch points to move therewith and pro 
vided with cam slots, a contact, means Controlled 
by said lever latch and the can slots in Said 
detector rod for closing said contact when the 
switch points occupy their full normal positions 
and said lever latch is moved to its Second posi 
tion or when said lever latch occupies its first 
position and the switch points are moved away 
from their normal positions and for holding Said 
contact in its closed position. When the lever 
latch occupies its second position and the Switch 
points are moved away from their full normal 
positions, and means for latching Said contact in 
its closed position if it is moved to its closed 
position while the lever latch occupies its first 
position. 

11. In combination, a railway Switch, a lock 
rod secured to the movable rails of Said Switch 
to move therewith, a manually operable lever 
movable between normal and reverse positions 
for moving the switch between its normal and 
reverse positions, said lever being arranged to 
engage said lock rod when said lever occupies 
its normal position to lock the Switch in its nor 
mal position, a lever latch cooperating with Said 
lever in such manner that said lever latch Will 
be moved by said lever to a first or a Second po 
sition according as said lever is moved to Or 
away from its normal position, a point detector 
rod secured to the switch points to move there 
with and provided with cam slots and with a 
notch, a contact, means controlled by said lever 
latch and the cam slots in said detector rod for 
closing said contact when the SWitch points oc 
cupy their full normal positions and said lever 
latch is moved to its second position or when said 
lever latch occupies its first position and the 
switch points are moved away from their normal 
positions, and means controlled by said notch 
and said lever latch for latching said contact in 
its closed position if said contact is moved to its 
closed position while the lever latch occupies its 
first position. 

12. In combination, a railway SWitch, a lock 
rod secured to the movable rails of said SWitch 
to move therewith, a manually operable lever 
movable between normal and reverse positions 
for moving the Switch between its normal and 
reverse positions, said lever being arranged to 
engage said lock rod when said lever occupies its 
normal positiun to lock the SWitch in its normal 
position, a lever latch cooperating with said lever 
in Such manner that said lever latch will be 
moved by said lever to a first or a second posi 
tion according as said lever is moved to or away 
from its normal position, a contact operating 
member biased to an upper position and mov 
able to a lower position, contacts controlled by 
said contact operating member and arranged to 
be open or closed according as said contact men 
ber occupies its upper or its lower position, a 
point detector rod secured to the Switch points 
to move therewith and provided with two sets of 

... cam slots and With a notch, a first lever pivotally 
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Supported intermediate its ends and connected 
at One end by means of a pin and slot connection 
With Said contact operating member, a second 
lever pivotally connected at one end to said lever 
latch and at the other end to the free end of said 5 
first lever, rollers secured to said first lever be 
tWeen its pivotal Support and the end which is 
connected with said contact operating member 
and arranged to cooperate with the one set of 
can Slots in Said point detector rod, other rollers 10 
Secured to Said Second lever intermediate its ends 
3) d arranged to cooperate With the other set of 
Cam slots in said point detector rod, the parts 
being So proportioned that when said lever latch 
occupies its first position and said switch points 15 
Cccupy their full normal position said levers will 
be rotated to positions in which said contact op 
erating member is free to move to its upper po 
Sition under the action of its bias, but that, when 
the Switch points are moved away from their full 20 
normal positions while said lever latch occupies 
its normal position, or when said lever latch is 
moved to its second position while the switch 
points occupy their full normal positions, said 
levers will be rotated to positions in which said 25 
contact operating member is moved to its lower 
position, and means controlled by said notch and 
Said lever latch for latching said contact oper 
ating member in its lower position if said switch 
points are moved away from their normal posi- 30 
tions while Said lever latch occupies its normal 
position. 

13. In combination, a railway switch, a lock 
rod Secured to the movable rails of Said SWitch 
to move therewith, a manually operable lever 35 
movable between normal and reverse positions 
for moving the switch between its normal and 
reverse positions, Said lever being arranged to 
engage Said lock rod when said lever occupies its 
normal position to lock the switch in its normal 40 
position, a lever latch cooperating with said le 
Ver in Such manner that said lever latch Will be 
moved by Said lever to a first or a second position 
according as said lever is moved to or away from 
its normal position, a contact operating member 45 
biased to an upper position and movable to a 
lower position, contacts controlled by said con 
tact Operating members and arranged to be open 
or closed according as said contact member oc 
cupies its upper or its lower position, a point de 
tector rod Secured to the switch points to move 
thereWith and provided with cam slots, means 
Controlled by Said lever latch and the cam slots 
in Said detector rod for moving said contact op 
erating member to its lower position if the lever 55 
latch is moved to its second position while the 
SWitch points occupy their full normal positions 
Or if the Switch points are moved away from 
their normal positions while the lever latch oc 
cupies its first position and for subsequently hold 
ing Said contact operating member in its lower 
position as long as the Switch points remain away 
from their normal positions, or the lever latch 
remains in its Second position or both, and means 
for latching said contact operating member in 
its lower position if it is moved to its lower. po 
sition while the lever latch occupies its first po 
sition. 

14. In combination, a railway switch, a lock 
rod Secured to the movable rails of said Switch to 
move thereWith, a manually operable lever mov 
able between normal and reverse positions for 
moving the SWitch between its normal and reverse 
positions, Said lever being arranged to engage said 
lock rod when said lever occupies its normal posi- 5 
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tion to lock the switch in its normal position, a 
lever latch cooperating with said lever in Such 
manner that said lever latch Will be moved by Said 
ever to a first or a second position according aS 
said lever is moved to or away from its normal 
position, a contact operating member biased to 
an upper position and movable to a lower posi 
tion, contacts controlled by said contact Operat 
ing member and arranged to be open or closed 
according as said contact meinber. Occupies its 
upper or its lower position, a point detector rod 
secured to the Switch points to move therewith 
and provided with can slots and With a notch, 
means controlled by said lever latch and the can 
slots in said detector rod for moving said contact 
operating member to its lower position if the 
lever latch is moved to its second position. While 
the SWitch points occupy their full normal pOSi 
tion. Or if the SWitch points ai'e moved a Way from 
their normal positions while the lever latch occu 
ies its first position and for Subsequently hold 

ing said contact operating member in its lower 
position as long as the Switch points remain a Way 
from their normal positions or the lever latch re 
mains in its second position or both, and nearS 
controlled by Said lever latch and the notch in 
Said point detector irod for atching Said COIntact 
operating member in its lower position if it is 
moved to its lower position. While the lever latch 
occupies its first position. 

35. In coinbination, a railway SWitch, a lock 
rod Secured to the movable rails of Said SWitch 
to move thereWith, a nanually Operable lever 
movable between norinal, and reverse positions 
for . Owing the SWitch betWeen its Ornal and 
reveise positions, said lever being arranged to 
engage Said lock rod. When Said lever Occupies its 
normal position to lock the SWitch in its normal 
position, a lever latch cooperating with Said lever 
in . Such manner that said lever atch Will be 
moved by said lever to a first oia. Second position 
according as said lever is moved to or away from 
its normal position, a contact operating member 
biased to an upper position and movable to a 
lower position, contacts controlled by Said Contact 
operating members and arranged to be open or 
closed according as Said contact member occu 
pies its upper or its lower position, a point de 
tector rod Secured to the Switch points to move - 
there with and provided With can slots and With 
a notch, means controlled by said lever latch and 
the can Slots in Said detector rod for moving Said 
contact operating member to its lower position 
if the lever latch is moved to its second position. 
while the Switch points occupy their full normal 
positions Or if the SWitch points are noved a Way 
from their normal positions. While the lever latch 
occupies its first position and for Subsequently 
holding said contact operating member in its 
lower position as long as the SWitch points remain 
away from their normal positions - or the lever 
latch remains in its second position or both, a 
first ever, pivotally Supported intermediate its 
ends and connected at one end. With Said contact 

5, operating meniber by maans of a pin and slot 
connection, a latching finger formed on the other 
end of said first lever, a latch catch provided with 
a first and a second notch adapted to Selectively 
receive the free end of Said latching finger, means 
for biasing said latch catch to a position to which 
One or the other of the notches in said latch 
catch. will receive the free end of Said latching - 
finger; the parts being so. proportioned that when 
the free end of the latching finger is in the first 
notch in Said latc. catch, Said, contact Operating. 

2,022,359. 
member Will be free to move between its upper 
and lower positions, but that, when the free end: 
of said latching finger is in the Second notch in 
said atch catch, Said contact operating Inenber 
Will be held in its iOWer position, a Secord lever: 
pivoted at one end and provided at the other end 
With a roiler Which Will enter the notch in Said 
lock rod. When and Only When the SWitch points 
OCCupy their full normal pOSitions, a roller Secured 
to said first lever between said latching finger 
and the pivotal Support foi' Said first lever directly 
above the roller secured to said second lever, and 
a Selector lever Secured to said ever latch and 
provided With an enlarged head which is disposed 
between Said tWO rollers When and only when said : 
lever latch occupies its first position, the parts 
being SO proportioned that if the roiler secured to 
Said Second lever is forced out of the notch in 
Said detector rod when said enlarged head is dis 
posed between Said two rolliers said first ever will 23. 
be rotated to the position in which the latching 
finger enters the Second notch in the latch catch 
but that if the roller Secured to said second lever 
is forced Out of the notch in said detector rod 
When Said enlarged head is not disposed between 
Said rollers the movement of such roller out of 
the notch Will have no effect on said first lever. 

16. In combination, a railway switch, a lock 
rod Secured to the movable rails of said switch 
to move thereWith, a manually operable, lever 
movable between normal and reverse positions 
for moving the Switch between its normal and 
reverSe positions, Said lever being arranged to 
engage Said lock rod. When said lever occupies its 
normal position to lock the switch in its normal 
position, a lever latch cooperating with said lever 
in Such manner that said lever, latch will be 
moved by Said lever to a first or a second posi 
tion according as said lever is moved to or aWay 
from its normal position, a pivoted contact oper 
ating member movable between open and closed 
positions, contacts controlled by said contact Op. 
erating member arranged to be open or closed 
according as Said contact operating member oc 
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Cupies its open or closed position, a point detector 45. 
rod, means controlled jointly by said lever latch 
and Said point detector rod for biasing said con 
tact Operating member to its normal position 
When Said lever latch occupies its first position 
and the SWitch points occupy their full normal 
positions and for moving said contact operating 
member to its closed positions when the lever 
latch is moved to its second position or when the 
SWitch points are moved away from their normal 
positions, latching means biased to a latching : 
position and effective when in its latching posi 
tion for latching said contact operating member 
in its closed position; and means controlled by 
Said ever latch for preventing said latching 
means from moving to its latching position ex 
cept when said lever latch occupies its first posi 
tion. 

17. In combination, a railway switch, a lock 

60. 

rod secured to the movable rails of said switch to mOWethereWith, a manually operable lever mov 
able between normal and reverse positions for. 
moving the SWitch between its normal and 1 re 
Verse positions, Said lever being arranged to en 
gage said lock rod. When said lever-occupies its 70. 
normal position to lock the SWitch in its normal. 
position, a lever latch cooperating with said lever . 
in Such nanner that Said lever latch Will be 
moved by said lever to a first or a second position : 
according as said lever is moved to or away from 75 & 
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its normal position, a pivoted contact operating 
member movable between open and closed posi 
tions, a contact controlled by said contact oper 
ating member arranged to be open or closed ac 
cording as said contact operating member OC 
cupies its open or closed position, a point detector. 
rod, means controlled jointly by said lever latch 
and said point detector rod for biasing Said Con 
tact operating member to its open position when 
said lever latch occupies its first position and the 
switch points occupy their full normal positions 
and for moving said contact operating member 
to its closed position when the lever latch is 
moved to its second position or when the Switch 
points are moved away from their normal posi 
tions, a latching projection secured to said con 
tact operating member and provided with a notch, 
a latch arm adapted to enter said notch. When 
said contact operating member occupies its closed 
position to latch said contact operating member 
in its closed position, said latch arm being biased 
to its latching position, and means controlled by 
said lever latch for preventing said latch arm. 
from moving to its latching position except when 
said lever latch occupies its first position. 

18. In combination, a railway SWitch, a lock 
rod Secured to the movable rails of Said SWitch to 
move therewith, a manually operable lever mov 
able between normal and reverse positions for 
moving the switch between its normal and re 
verse positions, said lever being arranged to en 
gage said lock rod when said lever Occupies its 
normal position to lock the Switch in its normal 
position, a lever latch cooperating With said lever 
in such manner that said lever latch Will be 
moved by said lever to a first or a second position 
according as Said lever is noved to Or a Way from 
its normal position, a pivoted contact operating 
member movable between Open and closed posi 
tions, a contact controlled by Said contact oper 
ating member arranged to be open or closed ac 
cording as said contact Operating member oc 
cupies its open or closed position, a latching pro 
jection Secured to Said contact operating member 
and provided With a notch, a latch arm adapted 

11 
to enter said notch when said contact operating 
member occupies its closed position to latch said 
contact operating member in its closed position, 
said latch arm being biased to its latching posi 
tion, means effective when said latch arm is 
moved to its latching position for Securely retain 
ing it in its latching position until it is manually 
moved away from its latching position, and 
means controlled by said lever latch for prevent 
ing said latch arm from moving to its latching 
position except when said lever latch occupies its 
first position. 

19. In combination, a railway Switch, a manu 
ally operable lever movable between normal and 
reverse positions for moving said switch between 
its normal and reverse positions, means includ 
ing a lever latch for locking said lever in its 
normal extreme position, a contact, means con 
trolled by said lever latch for operating said con 
tact When Said lever is moved away from its nor 
mal position, other means controlled by the 
Switch points for at times operating said contact 
in response to movement of the switch points 
away from their normal positions, and means for 
latching said contact in its operated position if 
the switch points are moved away from their nor 
mal positions when the lever occupies its normal 
position. 

20. In combination, a railway Switch, a manu 
ally operable lever movable between normal and 
reverse positions for moving said switch between 
its normal and reverse positions, means includ 
ing a lever latch for locking said lever in its 
normal eXtreme position, a contact, means con 
trolled by said lever latch for operating said con 
tact when Said lever is moved away from its nor 
mal position, other means controlled by the 
Switch points for at times operating said con 
tact in response to movement of the switch points 
away from their normal positions, and means 
effective upon the movement of the switch points 
away from their normal positions while the lever 
occupies its normal position for latching said 
contact. 
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