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UNITED STATES 

2003,382 

PATENT OFFICE 
2,003,382 

RALWAYSWITCH OPERATING APPARATUS 
William C. McWhirter, Wilkinsburg, Pa., assignor 

to The Union Switch 3, Signal. Company, , 
Swissvale, Pa., a corporation of Pennsylvania, 

Original application March 23, 1932, Serial No. 
600,691, now Patent No. 972,663, dated Sep 
tember 4, 1934. Divided and this application 
April 3, 1934, Serial No. 718,764 

10 Claims. 

My invention relates to railway switch oper 
atting apparatus. 
One feature of my invention is the provision of 

novel and improved means for locking the mov 
able points of a railway switch in either extreme 
position of the Switch. 
Another feature of my invention is the pro 

Vision of novel and improved mechanism for de 
tecting any failure of the switch points to occupy 
their proper positions relative to the stock rails 
in either extreme position of the switch. 
The present application is a division of my co 

pending application Serial No. 600,601, filed 
March 23, 1932, now Patent Number 1972,663, is 
Slled Sept. 4, 1934, for Railway switch operating 
apparatus. 

I Will describe One form of apparatus embody 
ing iny 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 frog layout A operated by a 
switch machine Membodying one form of Switch 
locking and point detecting apparatus embody 
ing my invention. Fig. 2 is a left-hand side view 
of a portion of the SWitch machine M shown in 
Fig. 1, drawn on a somewhat larger scale, and 
having Sone of the parts broken away or removed 
to better illustrate the construction thereof. Fig. 
3 is a top plan view of a portion of the apparatus 
shown in Fig. 2. Fig. 4 is a diagrammatic view 
of a portion of the apparatus shown in Figs. 2 and 
3. FigS. 5 and 6 are sectional views taken on the 
lines W-V and WI-VI, respectively, of Fig. 4. 
Fig. 7 is a view similar to Fig. 4, but showing the 
parts in a different position. Figs. 8 and 9 are 
sectional views taken. On the lines WTII-VIII and 
IX-X, respectively, of Fig. 7. Fig. 10 is a sec 
tional view taken on the line X-X of Fig. 2. Fig. 
11 is a top plan view showing on an enlarged scale 
a portion of the circuit controller forming part of 
the point detector mechanism of the switchma 
chine M illustrated in Figs. 1 and 2. Fig. 12 is a 
view of the cam 3ia forming part of the circuit 
Controller shown in Figs. 2, 10 and 11, as it 
appears when viewed from the left in Fig. 11. 
Fig. 13 is a view of the can 37b forming part of 
the circuit controller shown in FigS. 2, 3.0 and 11, 
as it appears when Viewed from the right in 
Fig. 1. 

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

Referring first to Fig. i., I have here shown a 
movable point frog layout A operated by a switch 
machine M into which may invention has been 
incorporated. The frog layout A is of standard 

(C. 246-240) 
construction, and comprises the uSual stock rails 
R, R between which are movably mounted tWO 
pairs of switch points Pa, Pa. and Pb, Fb, respec 
tively, such pairs being disposed in opposed rela 
tion and having their confronting ends connect 
ed by front rods a and b, respectively. The 
switch points Pa, Pa. are also connected together 
by the usual head rod 28, and the switch points 
P, P are similarly connected together by the 
usual head rod 2b. The head rod 28, in turn, is 
connected through the usual lost motion connec 
tion 38 with one end of a throw rod 4, the other 
end of which is pivotally connected to one arm 
5 of a bell crank lever 5. The bell crank lever 
5 is pivotally supported in the trackway at 6, and 
the other arm.5b thereof is connected, by means 
of a connecting link 7, with the corresponding 
arm 8b of a sinilar bell crank lever 8 which is 
pivotally supported in the trackway at 9. The re 
maining arm 38 of the bell crank lever 8 is con 
nected, by means of a connecting rod G and 
screw jaw 68, with a throw rod which, in turn, 
is connected with the head rod 28 by means of a 
lost notion connection 3b similar to the lost mo 
tion connection 3. The throw rod extends 
underineath one stock rail.R and One SWitch point 
Pb, and is connected at its free end with the lon 
gitudinally movable operating rod O of the 
SWitch machinel?. It will be apparent, therefore, 
from an inspection of the drawings that, When 
the operating rod O is actuated by the switch 
machine, the switch points P8, Pa. and Pb, Pb will 
be simultaneously reversed. - 
Operatively connected with the front rods 

and b are two lock rods f. and Lb, respective 
ly, which project into the Switch nachine M, 
and each of which comprises two bars f2 ar 
ranged side by side, as best seen in Fig. 2. The 
bars 2 have notches 3 in their lower edges 
(see FigS. 5, 6, 8 and 9) constructed and ar 
ranged in accordance with my present invention 
as will be described presently, and each lock 
rod is provided with a suitable device f4 of stand 
ard construction for adjusting the bars 2 longi 
tudinally relative to each other according to the 
degree of noverent of the track SWitch. Each 
of the bars 2 has a long notch 3 and a short 
notch 3 spaced a short distance apart, as clear 
ly shown in Figs. 5, 6, 8 and 9, the long-notch 
of the one bar being arranged opposite the short 
notch of the other contiguous bar. It will be 
noted that, as here shown, the adjacent sides 
3a of the two notches 3 in each bar 2 are 

perpendicular to the longitudinal axis of the bar 
while the remaining side 3b of each notch 3 
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2 
in each bar is beveled at an angle of approxi 
mately 45° with the longitudinal axis of the 
bar. It should be distinctly understood, how 
ever, that this particular shape of notches is 
not essential to my invention, the only essen 
tial requirement being that the short notches 
in the two bars shall have different shapes, and 
that the long notches be of such size and shape 
that a dog of the same configuration as the 
short notches can enter the long notches with 
Sufficient clearance to permit the desired ad 
justment between the bars 

Referring now particularly to Figs 2 and 3, 
the switch machine M, in the form illustrated, 
comprises a suitable casing 5 provided with 
guides to receive the operating rod O and the 
lock rods La and Lb. Slidably mounted within 
the casing 5 directly above the operating rod 
O and directly below the lock rods La and Lib, 
and intersecting the operating rod O and the 
lock rods La and Lb at right angles, is a slide 
bar N. As here shown, the slide bar N is made 
in two Sections Secured together by means of 
screws 9, but it will be readily understood that 
this bar may, if desired, be constructed of a 
single piece of material suitably machined. 
Attached to, or formed integral with the upper 
side of the slide bar N near its right-hand end, 
as viewed in Figs. 2 and 3 are three spaced lock 
ing dogs 6, 7 and 8, the middle one of which, 
T, is somewhat longer than the two outer dogs 
6 and 8. The locking dogs f6, 7 and 8 are 
adapted to selectively enter certain ones of the 
notches f3 in the lock rods I to lock the Switch 
points in their extreme positions in a manner 
which will be described hereinafter, and each 

I dog is constructed to have a shape which 
matches the shape of the notch which Such dog 
is adapted to enter. 
inclusive, each dog is formed With a vertical side 

As best seen in Figs 49, 

designated by the same reference character as 
the associated dog with the exponent a, and with 
a beveled side, designated by the Same reference 
character as the associated dog with the expo 
nent b, the beveled side Tb of the middle dog 

being located at the opposite side of the 
Slide bar N from the beveled sides 6b and 8b 
of the other dogs 6 and 8, respectively. The 
dogs f6, and 8 are so arranged that When 
the dogs are Within the cooperating notches 3 
in the lock rods L., their vertical sides will co 
Operate With the adjacent Sides of the notches 
to Securely hold the proper Ones of the Switch 
points against the adjacent Stock rail for either 
the normal or the reverse position of the Switch 
in the Same Well-known manner as in all Sim 
ilar Switch locking devices. The tapered sides 
of the dogs are provided for the purpose of pre 
venting the dogs from entering an improper one 
of the notches, as will be explained more fully 
hereinafter. The upper side of the middle dog 
T is formed with rack teeth 29 which operate. 
an indication circuit controller C (See Fig. 2) 
as will be described hereinafter. 

The slide bar N and the operating rod O may 
be actuated by any suitable form of operating 
mechanism. As here shown, this mechanism is 
Similar in all respects to that ShoWin and de 
Scribed in Letters Patent of the United States 
No. 1,293,290 granted to William Zabel on Febru 
ary 4, 1919 for Railway traffic controlling appa 
ratus, and all parts of this mechanism herein re 
ferred to are designated by the same reference 
characters as the corresponding parts are des 
ignated by in the said Zabel patent. Referring 

2,003,382 
particularly to Figs. 2 and 3, this operating mech 
anism comprises a vertical shaft 3 which pro 
jects into the casing 5 from a transmission 
housing 3 which is secured to the upper side of 
the casing. The axis of the shaft; 3) is disposed 
at one side of the point of intersection of the 
operating rod O and slide bar N, while its lower 
end extends through a slot 53 formed in a cam 
54 on the bar N and is provided with a horizon 
tally disposed crank 5.5. The crank 5.5 is of sub 
stantially rectangular formation, and is rigidly 
connected to the shaft 30 at its inedial portion, 
its upper side being formed with projections 58 
and 5 arranged on opposite sides of the shaft 
While its lower side is provided with a pin 58 
carrying a roller 59, such pin being disposed at 
one side of the projection 5. The cam 54 is rel 
atively thick and wide with respect to the main 
part of the slide bar N, as Will be apparent fronn 
an inspection of the drawings. The under side of 
the cam 54 is formed with spaced recesses 64 and 
648, adjacent one side edge thereof to receive the 
projections 56 and 5 when the crank is rotated, 
while the opposite ends of the can are provided 
with flanges 65 and 65a. The confronting sides 
of the flanges 65 and 65a are curved inwardly at 
their medial portion to receive the curved ends 
of the crank 5.5 while the opposite ends of the 
flanges are made flat to engage the sides of the 
Craink as Will be more fully described herein- : 
after. The operating rod O is formed with a 
CrOSS arm 66 having a longitudinally extending 
groove 67 formed in the upper side thereof in 
Which Works the roller 59 of the crank 5.5. One 
end of the groove 8 is open while the side walls 
of the groove are arranged parallel to each other 
froin the open end to its medial portion where 
upon they curve outwardly to describe an arc, as 
shown in Fig. 3. 
The operation, as a whole, of the apparatus 

thus far described is as follows: When the oper 
atting rod O and the slide bar N are in their normal 
positions in which positions they are shown in 
FigS. 2 and 3, and the switch points are in their 
corresponding positions in which they are showi. 
in Fig. 1, the locking dogs 6, 7 and 3, and the 
lock rods La and Lb occupy the relative positions 
in which they are shown in Figs, 2, 3, 4, 5 and 6. 
That is to say, the locking dog f6 is Within the 
right-hand pair of notches 3 in the lock rod 
Ib, as viewed in Fig. 4, and the locking dog 
is within the left-hand pair of notches 3 in the 
lock rod La, as viewed in Fig. 4. It Will be readily 
understood that under these conditions, any 
thrust on the Switch points tending to move then 
away from their normal positions, Such for ex 
ample as a thrust due to an inniproper trailing 
move, will be resisted by the straight side a 
or a of the dog f6 or , as the case may be, and 
it follows, therefore, that the switch points are 
Securely locked in their normal positions by the 
dogs 6 and . 
When it is desired to reverse the switch points, 

the Shaft 33 is rotated in a clockwise direction 
to rotate the crank 5.5 in the same direction. 
This rotation of the crank causes the pin 57 to 
engage the left-hand wall of the recess 64, 
Whereby the slide bar N is moved to the left as 
Viewed in Figs. 2 and 3, or upwardly as viewed in 
Fig. 4, far enough to withdraw the dog 6 from 
the notches 3 which it previously occupied in 
the lock rod Lib; the dog being simultaneously 
withdrawn from the notches 3 which it previously 
occupied in the lock rod La, thus unlocking the 
switch points Pa, Pa and Pb, Pb. During this 
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2,003,382 
movement of the crank, the roller 59 whose in 
itial position was at the closed end of the groove 
8 is moved to the medial portion of the groove 
or at the intersection of the curved and straight 
walls thereof, but due to the shape of the groove 
this movement of the roller does not cause the 

t Will be Sea;, 
therefore, that during the first part of the nove 
ment of the crank the Slide bar is noved to un 
lock the switch points, but the operating rod O, 
aid hence the Switch points, remain at rest. 
However, in the continued movement of the 
crank, the roller 59 engages the upper Straight 
side of the groove 6 and imparts sufficient nove 
ment to the operating rod O in the general di 
rection in which the crank is moved to completely 
reverse the switch points. During the greater 
part of this portion of the movement of the crank, 
the curved ends thereof engage the curved SideS 
of the flanges 65 and 658, so that the crank then 
serves as a locking means for the slide bar N to 
prevent longitudinal movements thereof. The 
movement of the switch points to their reverse 
positions noves the lock rods ... and Ib from the 
relative positions in which they are showin in Fig. 
4 to the relative positions in which they are 
shown in Fig. 7, so that the left-hand pair of 
notches 3 in the lock rod Lb is then in aiigin 
ment with the locking dog i and the right 
hand pair of notches in the lock rod. is in , 
alignment with the locking dog 8. Upon further 
continued movement of the crank 5.5, pin 56 
enter's recess 643 and imparts a second novement 
to the slide bar in the same direction as the first 
innoyement, this latter movement being Sufficient 
to cause the locking dog, it to enter the left 
hand pair of notches 3 in the lock rod Ib and 
the dog 8 to enter the right-hand pair of 
notches 3 in the lock rod La, as ShoWn in FigS. 
7, 8 and 9, thus locking the switch points in their 
reverse positions. It should be pointed out that 
when the switch points are locked in their re 
verse positions any thrust tending to open the 
points is then taken by the straight side 8 or 
8a of the dog 7 or 8, as the case may be, thus 

insuring an effective locking of the pointS under 
these conditions. It Will be rioted from the fore 
going that the movement of the operating rod 
which reverses the Switch points is Subsequent 
to the initial movement of the slide bar which 
unlocks the switch points but is in advance of 
the final movement which locks the SWitch points 
in their reverse positions. 

In order to restore the Switch points to their 
normal positions after they have been reversed 
as above described, the shaft 30 is rotated in a 
counter-clockwise direction to rotate the crank 
55 in this direction. The Subsequent noverents 
of the operating rod and slide bar above de 
scribed are maintained under these conditions 
but the directions of the movements are reversed. 
The means for rotating the shaft, 3 forms no 

part of my present invention and is therefore 
not shown in the drawings. 

It should be pointed out that while the dog 
can enter the left-hand pair of notches 3 in the 
lock rod Lib, it cannot, due to its shape, enter the 
other pair of notches in this bar. it will be seen, 
therefore, that if the lock rod Lb should becoine 
broken or disconnected from the Switch points 
Pb, Pb for any reason when the switch points 
are in the relative positions in which they are 
shown in Fig. 4, and the SWitch machine is Sub 
sequently operated to reverse the Switch points, 
the switch points would move to their reverse po 

rovement. 

3 
sitions in the manner previously described, but 
the lock rod L would fail to move, and as a re 
Sult, when the slide bar N has moved to the posi 
tion in which the dog would norinally start 
to enter the left-hand pair of notches in the lock. 
rod Lib to lock the Switch points in their reverse 
positions, this dog Would engage the lock rod ad 
jacent the right-hand pair of notches, which 
would prevent the slide bar from completing its 

When this happens, an indication of 
the improper operation of the slide bar would be 
given by the usual indication circuits controlled 
by the circuit controller C referred to hereinbe 
fore, and it follows, therefore, that the improper 
operation of the apparatus under the above Con 
ditions would be detected. Furthermore, if the 
lock rod Lib should become broken or disconnected 
from the Switch points when the Switch points 
are in the positions shown in Fig. 7, so that this 
lock rod failed to move When the SWitch points 
are subsequently reversed by the Switch machine, 
the dog S, due to its shape, could not enter the 
left-hand pair of notches in this lock rod, and 
the slide bar would therefore be prevented foil 
moving to the extreme position corresponding to 
the position which the switch points then occupy, 
thus causing the broken rod to again be detected 
oy the circuit controller. In a similar manner, 
if the lock rod La should become broken or dis 
connected from the switch points when the 
Switch points occupy the positions in Which they 
are shown in either Fig. 7 or Fig. 4, and the 
switch machine was subsequently operated to re 
verse the switch points, the dog 7 or 8, as the 
case may be, would prevent the slide bar from & 
moving to the extreme position corresponding to 
the new position of the points, thus causing the 
improper operation to be detected under these 
conditions. 

Referring now again to Fig. 2, the circuit con 
troller C referred to hereinbefore is mounted in 
the left-hand end of the Switch machine above 
the lock rods La and Lb and the slide bar N, and 
as best seen in Figs. 10 and 11, comprises a Suit 
able supporting framework 22 provided with 
aligned bearings 22a and 22 in which a horizon 
tal can shaft 23 is journailed. The can shaft 
23, which is of rectangular cross Section except 
for a rounded portion at each end which fitS into 
the associated bearing, is adapted to be rotated Or 
oscillated in response to the longitudinai move 
ments of the slide bar N, and for this purpose, 
the shaft has fixed thereto a gear wheel 24 which 
meshes with an intermediate idler gear 25 driven 
by the rack teeth 23 in the upper face of the lock 
ing dog 7 of the slide bar N. The idler gear 
25 is pivoted on a pin 26 mounted in a suitable 
casting 27 which is fastened to the bottom of the 
casing 5 of the switch machine M. The cast 
ing 27 in addition to supporting the pin 26 also 
serves to prevent vertical displacement of the 
side bar N. Mounted on the cam shaft 23 on 
opposite sides of the gear wheel 24 are a plurality 
of driving collars of insulating material each des 
ignated by the reference character 28 with a Suit 
able distinguishing exponent. Each driving col 
lar 28, is provided with a square hole which has 
a sliding fit on the can shaft 23, and as clearly 
shown in Fig. 10, each driving Collar comprises 
a comparatively narrow web and a peripheral 
fange extending in each direction. A portion of 
the peripheral fange of each driving collar is ta 
pered, and the tapered portion is provided with 
serrations, or teeth (not shown) around its en 
tire circumference. Each driving collar 28 car 
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4. 2,008,882 
ries a contact segment of electroconductive mate 
rial designated by the reference character 29 with 
the same distinguishing exponent as the associ 
ated driving collar. Each contact segment 29 is 
in the form of a ring, the bore of which is ta 
pered to fit the tapered portion of the periphery 
of the associated insulating driving collar. The 
bore of each contact segment is also provided With 
serrations or teeth (not shown) which match the 
teeth on the periphery of the insulating driving 
collars. Each contact segment 29 cooperates at 
its periphery with two contact fingers designated 
by the reference characters 32 and 33, respec 
tively, with the same distinguishing exponent as 
the reference character for the associated cam. 
For example, the contact segment 29, cooperates 
with the contact fingers 328 and 33a to at times 
close a contact, 328-398-33a. The periphery of 
each conta,3t Segnant may have any desired 
length and due to the nating teeth on the driv 
ing collar and the Segiment, may be turned to 
any desired position relative to the cam shaft 23. 
As here shown, the parts are SO proportioned, and 
the contact segments are of such length and are 
so arranged, that the contacts 328-298-33 and 
32b-29b-33b Will be closed at all tinnes except 
when the slide bar N is in the extreme position 
in which it locks the Switch points in the posi 
tions in which they are shown in Fig. 1, and that 
the contacts 320-280-330 and 32d-23d-33d will 
be closed at all times except when slide bar N 
is in the extreme position in which it locks the 
switch points in the position reverse to that in 
which they are shown in Fig. i. The contacts 
32a-29a-33a, 32b-29b-33b, 320-290-330 and 
32d 29d-33d may be used in a well known main 
ner to control the circuits for a motor which op 
erates the shaft 30 previously described, or for 
any otheir desired purpose. 
As best seen in Fig. 10, the gear wheel 24 which 

drives the camshaft 23 is formed with oppositely 
disposed hubs 34a and 34b and mounted on the 
camshaft 23 between the hub 348 and the driving 
collar 28b is a washer 35a, and a bushing 36. A 
washer 35b, similar to the washer 35a, and a bush 
ing 36b similar to the bushing 368, are likewise 
mounted on the camshaft 23 between the hub 34 
and the driving collar 28b. The hubs 348, and 34b 
carry two cams 37a and 37b, respectively, which 
are connected to the hubs to rotate therewith by 
suitable means which I will describe presently. 
The cam 37a is provided in its periphery with 
an arcuate notch 458 (see Fig. 12), and is adapt 
ed, when rotated, to actuate a pair of contact 
fingers T3a which are connected together for 
sinnultaneous movement by an insulating bridge 
4a. The cam 37 b is likewise provided in its pe 
riphery With an arcuate notch 45b (see Fig. 13), 
and is adapted, when rotated, to actuate a pair 
of contact fingers 73b which are connected to 
gether for simultaneous movement by an insulat 
ing bridge 74b. The insulating bridges 74a and 
T4b are provided with rollers. 5a and 75b, respec 
tively, which coact with the corresponding cams 
Sa and 3 Tb and serve as an actuating medium for 
the contact fingers when the associated cans are 
rotated. The fingers 73a and 73b, when the 
notches 43a and 45b in the canns 3a and 37 b are 
opposite the rollers 758 and 75b, at times assume 
an inclined position in Which they engage lower 
stationary contact fingers 6a, 76a and 76b, TSb, 
as will be described more fully hereinafter, but 
When the notches 45a and 45b are not opposite the 
rollers 75a and 75b these fingers are lifted to 
cause the inner finger of each pair to engage an 

upper stationary contact 77. The cams 37 and 
37 b are so arranged, and the notches 45a and 45 
are of such length that all of the contact fingers 
73 Will be lifted when the slide bar N is in transit, 
but that, one pair of fingers will normally be per 
mitted to assume their lower positions. When the 
slide bar N is at one extreme end of its movement, 
and the other pair of fingers will normally be 
permitted to assume their lower positions when 
the side bar N is at the other extreme end of its 
movement, as will be described more fully herein 
after. 
The means referred to hereinbefore for Opera 

tively connecting the cams 3a and 37 b with the 
associated hubs 348 and 34b comprises, in the 
form here shown, a feather key 38 on each cam 
(see Figs. 12 and 13) which is adapted to fit into 
either one or the other of two angularly Spaced 
longitudinally extending keyways 40 and 4 
formed in the periphery of the associated hub. 
The spacing between the keyways 40 and 4 in 
each hub is such, and the parts are SO propor 
tioned, that when the feather key 38 on a cam is 
Within the keyway 49 in the associated hub, the 
notch 45 in such cam will align with the roller 75 
callied by the associated contact fingers 73 When 
and only when the slide bar N is at the extreme 
€ild of its movement corresponding to the posi 
tions of the Switch points shown in Fig. 1, and 
that, when the feather key on a cam is in the key 
Way AA, the notch 5 in Such can Will align with 
the roiler 5 carried by the associated contact 
fingers 3, when and only when the slide bar N 
is at the extreme end of its movement corre 
sponding to the extreme position of the switch 
points opposite to that in which they are shown in 
Fig. 1. 

In order to enable the Switch machine to be 
used in either a right-hand or a left-hand in 
Stallation, it is desirable to be able to change the 
position of a can 3 relative to the associated 
hub from that in which the feather key 38 there 
on fitS in one keyway to that in which the feather 
key fits into the other keyway with a minimum 
amount of effort, and for this purpose, each hub ; 
34 is provided with an annular groove 42 which 
is somewhat wider than the length of the keys 
38, and which communicates with the inner ends 
of the grooves 4) and 4 in the hub. With this 
arrangement, it will be seen that when it is de 
Sired to change a cam from the relative position 
On the aSSOciated hub in which the key 38 there 
On engages the One keyway to the position in 
which it engages the other keyway, it is only 
necessary to slide the cann inwardly on the hub, 
Until the can is in alignment with the annular 
groove 42, rotate the can until the key is in align 
ment with the desired keyway, and then move the 
cam outwardly on the hub to the position in which 
the key is within the desired keyway. The cams 
37 are held in the positions in which the asso 
ciated key 36 is within one or the other of the 
keyways 4 or 4 by means of coil springs 44 one 
of which surrounds each hub 34 between the gear 
Wheel 24 and the associated cam. As here illus 
trated, the cam 3 occupies the relative position 
On the hub 34 in which the key 38 thereon is 
within the keyway 48 in this hub, while the cam 
3b occupies the relative position on the hub 34b 
in which the key 38 thereon is within the keyway 
4 on this hub. It will be seen, therefore, that 
With this arrangement, in so far as the control of 
the contact fingers 3 by cams 3 a. and 3b is 
concerned, the contact fingers 38 will be held in 
the positions in which the contact 73a-77 is 
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closed, and the contact 73-76 are open, except 
when the slide bar N occupies the extreme posi 
tion corresponding to the position of the Switch 
points shown in Fig. 1, and that the Contact 
fingers 73b Will be held in the positions in which 
the contact 73b-77 is closed and the contacts 
73b-76b are open, except when the slide bar N 
occupies the extreme position corresponding to 
the extreme position of the switch points oppo 
Site to that in Which they are shown in Fig. i. 
The contactfingers T3a and 73b are further con 

trolled in accordance with the positions of the 
switch points by means of point detector mecha 
nism also embodying my invention, which mecha 
nism I Will now describe. This mechanisin in the 
form here shown, comprises two crossbars 63a. 
and 68b (see Figs. 2, 3 and 10) which are slidably 
mounted in the Supporting frameWork 22 di 
rectly below the sleeves 368 and 36b on the can 
shaft 23 and which extend at right angles to the 
can shaft 23 in parallel spaced relation. The 
Crossbar 68a, is biased toward the right as viewed 
in Fig. 3 by means of a spring T2a and is provided 
with two spaced rollers 70 and 7 a. In similar 
manner, the crossbar 68b is biased toward the left 
as viewed in Fig. 3 by means of a spring 72b, and 
is provided With two spaced rollers TOb and 
7 b. The rollers 70a and Cb cooperate with the 
opposite edges of a pair of detector bars 51 
and 502 which are slidably mounted in the main 
casing i5 of the switch machine for movements 
irl directions parallel to the operating rod O, and 
the rollers 18 and b likewise cooperate with the 
opposite edges of a pair of detector bai's 53 and 
54 which are slidably mounted in the casing 5 
in the manner Similar to the bars 51 and 502. 
The detector bars 501 and 502 form part of a de 
tector rod Db which, in the form here shown, 
comprises, in addition to the bars 501 and 592, a 
connecting rod 5, and Suitable means for Secur 
ing the bars to One end of the connecting rod in 
Such manner that longitudinal movements of the 
bars relative to each other and to the rod may be 
made for purposes of adjustment. The detector 
bars 503 and 504 likewise form part of a detector 
rod Da which is similar to the detector rod Db. 
The free end of the connecting rod 5 of the de 
tector rod Da is connected with the front rod a 
by means of a lug 52, while the free end of the 
connecting rod 5 of the detector rod Db is con 
nected with the front rod b by means of a lug 
52b. It will be apparent, therefore, that any 
movement of the Switch points will cause corre 
sponding longitudinal movements of the detector 
rods. Each detector bar 50 is provided in one 
edge with a long notch Si and in the opposite 
edge with a short notch 62 which is in vertical 
alignment with the long notch 6 in the other 
bar of the same connecting rod. The notches are 
so located and the parts are so proportioned that, 
with the detector bars properly adjusted, the short 
notch 62 in the bar 501 of the detector rod Db will 
align with the roller 70a on the crossbar 688, and 
the short notch 62 in the bar 503 of the detector 
rod Da will align with the roller 78 on the cross 
bar 683, when and only when the switch points 
occupy their normal positions in which they are 
shown in Fig. 1; and that, the short notch 62 
in the bar 502 of the detector rod Ob will align 
With the roller 70b in the crossbar 68b, and the 
short notch 62 in the detector bar 504 of the 
detector rod Da will align with the roller Tfb 
on the crossbar 68b, when and only when the 
switch points occupy the extreme position oppo 
site to that in which they are shown in Fig. 1. 

5 
It is obvious that when the short notches 62 in 
the bars 501 and 503 of the detector rods Db and 
Da align with the rollers a and if a on the cross 
bars 68a, the spring 72a will urge this crossbar 
to the position in which the rollers 708 and a 
enter the aligned notches, and that, whien the 
short notches in the bars 502 and 504 of the de 
tector rods Db and Da align with the rollers 7 Ob 
and if b on the crossbar 89b, the spring 72 will 
urge this crossbar. to the position in which these 
rollers will enter the aligned notches. The ex 
treme positions to which the crossbai's can be 
moved by the springs 723 and 7.2b in the event of 
the removal of the detector bars 50 from the 
switch machine are limited by suitable stops 78. 
The upper sides of the crossbars. 68a and 68b 

are provided with rack teeth 69a and 69b, respec 
tively, which mesh with gear segments 498 and 
49b formed on cam members 41a and 47b. T. 
cam members 41a and 4 b are journailed on the 
bushings 363 and 36b previously described, longi 
tudinal displacement of the cam members on the 
bushings being prevented by an annular flange 
formed on one end of each bushing, and by the 
washer 358 or 35b which abuts against the opposite 
end of the bushing. The can member 47 is 
provided, in addition to the gear segment 498 
with an upwardly extending cam segment 488, 
(see Fig. 10) which is adapted to cooperate with 
the roller 75a carried by the contact fingers 73a, 
and the cam member 47 b is likewise provided with 
a similar cam segment 485 which is adapted to 
cooperate with the roller 75b carried by the 
contact fingers 73b. The upper portions of the 
cam segments 48a and 48b as here shown are 
curved and are provided with notches 63a or 63b, 
respectively. The parts are so proportioned that 
the notch 63a will align with the rollers 750 when 
and only when the crossbar 688 is moved to the 
position in which the rollers 708 and 7 fathereon 
are within the short notches 62 in the detector 
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bars 501 and 503 of the detector rods Db and Ds, 
and that the notch 63b will align with the roller 
75b when and only when the crossbar 68b is 
moved to the position in which the rollers Tob 
and b thereon are within the short notches 62 
in the detector bars: 502 and 534 of the detector 
rods Db and Da. 
It will be seen, therefore, from the foregoing 

that when the switch points are in their full 
normal positions in which they are shown in Fig. 
1, and are locked in these positions by the side 
bar N, the notch 63 in the cam segment 48a 

50 

and the notch 45a in the cam 37 a will both be. 
opposite the roller 75 carried by the contact 
fingers 738, and under these conditions, the con 
tactfingers 73a will assume their lowermost posi 
tions in which the contact 733-77 is open and 
the contacts 73-76a are closed. Likewise, when 
the switch points are in their full reverse posi 
tions, and are locked in these positions by the 
slide bar N, the notch 63b in the cam segment 
48b and notch 45b in the cam 37b will both be in 
alignment with the roller 75b carried by the 
contact fingers 73b, and under these conditions, 

66 

the contact fingers 73b will assume their lower 
most positions in which the contact 73b-77 is 
open and the contacts 73b-6b are closed. 
When, however, the switch points are in their 
intermediate positions, the notch. 638 in the cam 
segment 48a and the notch 45a in the cam 31 & will be out of alignment with roller Ts, and the 
notch 63b in the cam segment: 48b and the 
notch 45b in the cam 37b will both be out of 
alignment with the roller 75, and under these 
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conditions, both sets of contactfingers 3 and 
73b will be held in their uppermost positions SO 
that the contacts 38-7 and 73b-2. Will both 
be closed While the contacts 38-68 and 7.3b-76b 
Will all be open. 

It will also be seen from the foregoing that if, 
when the switch points are locked in either their 
normal or their reverse positions, a train trails 
through either pair of switch points and dis 
places such pair of switch points from their 
locked positions, the resultant movement of the 
point detector rod which is connected to the dis 
placed points will force the crossbar 68 whose 
roller 70 previously occupied a pair of notches 
in this detector rod out of Such notches, thus 
operating one set or the other of the contact 
fingers 73 depending upon which position the 
switch points are in when they are trailed and 
which pair of points is trailed. For example, I 
will assume that a train trails through the 
switch points Pa, Pa when the Switch points are 
locked in the positions in which they are shown 
in Fig. 1, thus forcibly moving these Switch 
points toward the left. This movement of the 
switch points Pa, Pa will move the detector rod 
Da downwardly as viewed in Fig. 3 thus forcing 
the roller a on the crossbar 688 out of the 
vertical aligned notches 69 and 6 in the left 
hand sides of the point detector bai's 53 of the 
detector rod Da. As a result, the can member 
47a which previously occupied the position in 
which the notch 638 in the can segment 488 WaS 
in alignment with the roller 75a will be rotated 
to a position in which the roller 759 is forced to 
ride up on the periphery of the cam segment 488, 
thus causing the contacts. 32-168, which were 
previously closed to become opened and the con 
tacts 73a-il which were previously open to be 
come closed. The operation of the contacts by 
the detector bars, if a train trails through the 
switch points Pa, Pa. when they are locked in 
their reverse positions, or the switch points P, 
Pb when these points are locked in either their 
normal or their reverse positions Will be readily 
understood from the foregoing and from an in 
spection of the drawing without further descrip 
tion. . 

It should be particularly pointed out that While 
I have here shown the point detector mechanisia 
as comprising two detector rods each consisting 
of two longitudinally adjustable detector bai's 
jointly connected by a single connecting rod to 
a pair of switch points, in actual practice it 
may at times be desirable to provide the mech 
anism with four detector rods each consisting of 
a different one of the detector bars 50, and Suit 
able means for separately connecting each point 
of the switch to a different one of the bars in 
stead of connecting a combined pair of detec 
tor bars to the front rod as above described. 
Inasmuch as it would unneceSSarily complicate 
the disclosure to show Such an arrangement here, 
it has been omitted from the drawings. 

It should also be pointed out that while I have 
illustrated my invention as applied to a mova 
ble point frog, it may equally well be utilized for. 
controlling a single switch. In this event, either 
the lock rod La and point detector rod D or 
the lock rod Lb and point detector rod D may 
be omitted. It is thought that the operation of 
the apparatus when used in connection. With a 
single switch will be readily understood from 
the foregoing without further description. 
Although I have herein shown and described 

only one form of railway switch operating ap 
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paratus embodying my invention, it is under 
stood that various 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 railway Switch operating apparatus of the 
type in Which a Slide bar is noved to an inter 
mediate position prior to the movement of the 
operating rod which reverses the switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to Which the Switch points have been moved, the 
combination of two Spaced locking dogs secured 
to the slide bar and located in the same horizon 
tall plane, and a lock rod connected to the Switch 

- pointS to move thereWith and provided with two 
Spaced notches adapted to Selectively receive said 
locking dogs to lock the Switch points in their 
tWO extreme positions. 

2. In railway SWitch operating apparatus of the 
type in which a side bar is moved to an inter 
imediate position prior to the movement of the 
operating rod which reverses the switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to which the Switch points have been moved, the 
combination of two differently shaped spaced 
locking dogs secured to the slide bar and located 
in the Sane horizontal plane, and a lock rod con 
nected to the Switch points to move thereWith 
and provided with two spaced notches adapted 
to selectively receive said two dogs to lock the 
Switch points in their two extreme positions. 

3. In railway SWitch Operating apparatus of the 
type in which a slide bar is noved to an inter 
mediate position prior to the movement of the 
operating rod which reverses the Switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to which the Switch points have been moved, the 
combination of two differently shaped spaced 
locking dogs Secured to the Slide bai' and located 
in the same horizontal plane, and a lock rod con 
nected to the SWitch points to move therewith and 
provided with two spaced notches having such 
shapes that each notch Will receive a different one 
of Said locking dogs only, the parts being so pro 
portioned that the One dog will enter the corre 
spondingly shaped notch when the switch points 
are moved to one extreme position and the slide 
bar is moved to the corresponding extreme posi 
tion and that the other dog Will enter the corre 
Spondingly shaped notch. When the Switch points 
are moved to the opposite extreme position and 
the slide bar is moved to the corresponding ex 
treme position. 

4. In railway SWitch operating apparatus of the 
type in which a slide bar is moved to an inter 
mediate position prior to the movement of the 
operating rod which reverses the switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to which the switch points have been moved, the 
combination of two spaced locking dogs secured 
to Said slide bar in the same horizontal plane and 
each having a different edge beveled to provide 
the dogs With different shapes, and a lock rod 
secured to the switch points to move therewith 

10 

20. 

25 

30 

35. 

40 

60. 

65: 

70 
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that the One notch will receive the One dog only 
and the other notch Will receive the other dog 
Only. 

5. In railway SWitch Operating apparatus of the 
type in Which a slide bar is noved to an inter 
mediate position prior to the movement of the 
operating rod which reverses the Switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to which the Switch points have been noved, the 
combination Cf tWO Spaced locking dogs secured 
to said slide bar in the same horizontal plane 
and each having a different edge beveled to pro 
Wide the dogs With different shapes, and a lock 
rod Secured to the Switch points to move tiere 
with and provided with two spaced notches so 
shaped and so positioned that the one notch will 
receive the One dog if and only if the lock rod has 
been moved by the SWitch points to One extreme 
position corresponding to one extreme position 
of the points when the slide bar is moved toward 
one of its extreme positions and that the other 
notcin will receive the other dog if and Only if the 
lock rod has been noved by the Switch points 
to an opposite extreme position correspOrding to 
the opposite extreme position of the pointS When 
the slide bar is noved toward the other 
extreme positions. 

6. In combination, two pairs of movable Switch 
points, means including an operating rod for re 
Versing both pairs of Switch pointS sinultaneous 
ly, a side bar, means for moving said side bar 
to an internediate position prior to the nove 
ment of Said operating rod which reverses the 
Switch points and to One Cr the other of two 
extreme positions upon the COINapletion of the 
noverinent of the operating rod depending upon 
the extreme position to which the Switch points 
have been moved, three spaced iOcking dogs Se 
cured to said slide bar in the Sarine plaine, and 
two lock rods. One Secured to each pair of Switch 
points to move therewith, the Oine lock rod being 
provided. With two Spaced in Ctches adapted to re 
ceive a first or a Second One of Said dogs respec 
tively to lock the aSSociated pair of SWitch points 
in their two extreme positions and the other 
lock rod being provided with two spaced notches 
adapted to receive said second and a third one of 
said dogs respectively to lock the aSSociated pair 
of SWitch points in their two extreme positions. 

7. In combination, two pairs of aovable SWitch 
points, means including an operating rod for re 
versing both pairs of Switch points Simultaneous 
ly, a slide bar, means for moving said slide bar 
to an intermediate position prior to the nove 
ment of said operating rod which reverses the 
Switch points and to one or the other of two 
extreme positions upon the conpletion of the 
movement of the operating rod depending upon 
the extrenne position to Which the SWitch points 
have been noved, three Spaced lockiing dogS. Se 
cured to said slide bar in the same plane the two 
Outer dogs baing shaped differently from the mid 
de dog, and two lock rods one Secured to each 
switch point to move therewith, the one lock rod 
being provided with two Spaced notches adapted 
to selectively receive the Iniddle dog and the one 
Outer dog to lock the aSSociated pair of SWitch 
points in their two extreme positions and the 
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other lock rod being provided with two spaced 
notches adapted to selectively receive the middle 
dog and the Other Outer dog to lock the aSSO 
ciated pair of switch points in their two extreme 
positionS. 

8. In combination, two pairs of movable switch 
points, means including an Operating rod for re 
versing both pairs of Switch points simultaneous 
ly, a slide bar, means for moving said slide bar to 
an intermediate position prior to the movement 
of Said operating rod which reverses the Switch 
points and to one or the other of two extreme 
pCsitions upon the completion of the movement 
of the operating rod depending upon the extreme 
position to which the Switch points have been 
Iroved, thiree spaced locking dogs Secured to Said 
slide bar in the same plane and having their 
alternate edges beveled, and two lock rods One 
secured to each Switch point to move therewith, 
the one lock rod being provided with two spaced 
notches adapted to Selectively receive the middle 
dog and the one outer dog to lock the one pair 
of SWitch points in their two extreme positions 
and the other lock rod being provided with two 
spaced notches adapted to selectively receive the 
middle dog and the other outer dog to lock the 
other pair of Switch points in their two extreme 
positions. 

9. In railway SWitch operating apparatus of 
the type in which a slide bar is moved to an in 
termediate position prior to the movement of the 

and to one or the other of two extreme positions 
after the congletion of the noVenent of the Op 
erating rod depending upon the extreme position 
to which the switch points have been moved, the 
cornbination of a first can, means for operating 
Said first can in response to novement of Said 
slide bar, a detector rod connected with the switch 
points and provided with a notch, a second bar 
provided with a roller and biased to a position 
in which said roller will enter the notch in said 
detector rod in one position of the switch points, 
a second can Operatively connected with Said Sec 
ond bar, and indication contacts controlled jointly 
by Said tWO canS. 

10. In railway Switch Operating apparatus of 
the type in which a slide bar is moved to an in 
termediate position prior to the movement of the 
operating rod which reverses the Switch points 
and to one or the other of two extreme positions 
after the completion of the movement of the op 
erating rod depending upon the extreme position 
to which the Switch pointS have been moved, the 
combination of a rotatable can Shaft, a gear 
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wheel secured to said can shaft and operatively 
connected with said slide bar to rotate said shaft 
in response to movement of said slide bar, a first 
can operatively connected with said cam shaft, 
a detector rod connected with the switch points 
and provided with a notch, a second bar provided 
With a roller and biased to a position in Which 
said roller Will enter the notch in said detector 
rod when the Switch points occupy a predeter 
mined position, a second can rotatably mounted 
on said camshaft and operatively connected with 
said second bar, and a contact controlled by 
Said tWO CanS. 
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