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UNITED STATES PATENT OFFICE 
2,659,812 

SWITCH INACHINE 

Ned C. L. Brown, Scottsville, N. Y., assignor to 
General Railway Signal Company, Rochester, 

Application December 24, 1949, Serial No. 134,969 
(C. 246-240) 13 Cains. 

1. 
This invention relates to Switch machines for 

railroads, and it more particularly pertains to 
improvements in electric Switch machines and 
their connections to associated track SWitches. 
One of the problems encountered in railway 

practice involving the use of power Switch ina 
chines for the operation of track Switches is to 
lock facing switch points against the possibility 
of their being operated by extraneous means 
such, for example, as by vibration due to the 
passage of trains. Another problenn encountered 
in Switch yards and similar places where fre 
quent Switch movements are inade is to prevent 
damage to the track switch and/or its associated 
Switch machine in case the track SWitch is in 
advertently trailed when in the wrong position 
for Such trailing novenent. 
An object of the present invention is to provide 

an improved means for connecting a Switch ma 
chine to a track Switch whereby an attempt to 
spread a closed switch point by vibration or 
other forces applied to such switch point is re 
Sisted by a toggle like locking connection of the 
Switch point to the SWitch machine. 
Another object of the present invention is to 

lock the closed point of a track SWitch through 
a novel means of connection of the respective 
switch points to the Switch nachine, and by use 
of separate throw rods for the respective Switch 
points to provide means governed by the chair 
acter of the connection of the Switch to the 
switch machine for unlocking the closed point 
in response to the approach of a train trailing 
the track SWitch. When Such SWitch is in the 
wrong position for such train movement, and 
thereby prevent damage to the track switch 
and/or switch machine. 
Another object of the present invention is to 

provide an improved operating mechanism for 
a Switch machine. Wherein a variable torque fric 
tion clutch permits slippage in case of an obstruc 
tion of the Switch points in mid-stroke to allow 
parts of the rachine to operate through a pre 
determined complete cycle and pole change the 
SWitch machine notor to condition the machine 
for operation in the opposite direction. 
Another object of the present invention is to 

provide an improved Switch locking and point 
detector contact mechanism wherein yieldable 
locking dogs are employed to permit the Switch 
machine to complete itS Operating cycle, even 
though the track switch lock rods may be out 
of alignment, so that they cannot be locked. 
The novel features of this disclosure involv 

ing a railway SWitch operating and locking 
mechanism have been claimed herein; whereas, 
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2 
the novel features of the switch locking mech 
anism per se disclosed herein have been claimed 
in my divisional application Ser. No. 373,473, 
filed August 11, 1953. 

Other objects, purposes and characteristic 
features of the present invention will be in part 
obvious from the accompanying drawings, and 
in part pointed out as the description progresses. 
In describing the invention in detail, reference 

is made to the accompanying drawings in which 
Similar reference characters are used to desig 
nate corresponding parts throughout the several 
Views, and in which: 

Fig. 1 is a plan View of a switch layout show 
ing a single track Switch and switch machine 
Organization according to one embodiment of 
the present invention; 

Fig. 2 is a plan view of the switch machine 
of Fig. 1 with its cover removed and certain 
parts shown in cross section; 

Fig. 3 is an elevational sectional view of the 
Switch machine as viewed along the line 3-3 
of Fig. 2; 

Fig. 4 is an expanded view in perspective of 
parts of the switch machine involving clutch 
and circuit controlling apparatus; 

Fig. 5 is a plan view of a switch layout show 
ing a modified form of single track switch ma 
Chine organization; 

Fig. 6 is a plan view of a circuit controller 
and locking mechanism employed in the switch 
machine as shown in Fig. 5; 

Fig. 7 is an elevational view shown partially 
in croSS Section of the switch point detector and 
locking mechanism of the switch machine as 
shown in the switch layout of Fig. 5; 

Fig. 8 is an elevational view of the point 
detector and locking mechanism as taken along 
the Section line 8-8 of Fig. 7; and, 

Fig. 9 is a plan view of the point detector 
and locking mechanism as taken along the sec 
tionline 9-9 of Fig. 7. 
With reference to Fig. 1, a switch layout is 

illustrated as one embodiment of the present 
invention wherein conventional long switch ties 
numbers 0 and 2 are provided for the mounting 
of the Switch machine SM at its ends, and a 
shorter intermediate tie number 1 is employed 
as a Support for the right-hand side of the 
Switch machine SM as viewed in Fig. 1. The 
ties are held in proper spaced relationship by 
the tie straps to and which are suitably se 
Cured near the ends of the ties as by the lag 
Screws 2. Tie plates are preferably provided 
On the top of the switch ties extending through 
out their entire lengths as a means for accurately 
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maintaining the gauge of the rails at the track 
switch, and as a means for helping to maintain 
the switch machine SM a fixed distance fron 
the switch points. Slide plates 3 are provided 
beneath the stock rails 4 and 5 and the nov 
able switch points is and a respectively in the 
usual mainner. 
The switch machine SM of Fig. 1 is secured to 

numbers 0, 1 and 2 ties respectively by Suitable 
bolts or lag screws 8, it being Secured to the 
number 0 tie at its rear end as viewed in Fig. 1, 
to the number 2 tie at its front end, and to the 
number 1 tie at its right-hand side. If desired 
in practice, the number 2 tie can be a long and 
deeper tie with a portion hollowed out for clear 
ance of the lower portion of the Switch. Inachine 
SM. Under such conditions, both sides of the 
switch machine SM are secured to the number 
1 tie. 
Connection of the switch machine SMI of Fig. 1 

to the respective Switch points is accomplished 
by the respective throw rods S and 2), the throW 
rod 9 being effective to connect the near point 
6 of the track SWitch to the SWitch machine SM, 

and the throw rod 28 being effective to connect 
the far point 7 of the track switch to the switch 
machine SM. 
With reference to Figs. 1, 2 and 3, the major 

portion of the switch machine Operating mecha 
nism is housed in a suitable case C, preferably 
of cast iron, which is provided with a cover 2 
having a suitable channel about the periphery 
of its edge for receiving cording 22 or other suit 
able packing material for insuring a tight fit of 
the cover to the case C. The cover is securely 
held in position by suitable hasps (not shCWn) 
and locked in accordance with the requirements 
of practice. 
The front and back ends of the case C as viewed 

in Fig. 1 have Secured thereto Suitable mounting 
brackets 23 and 24 respectively which in turn are 
secured to the respective switch ties Nos. 2 and 0. 
The bracket 24 is illustrative as being Secured to 
the case C by the bolts 25 which secure an up 
right portion 26a of the mounting bracket 23 to 
a suitable boss 27 on the rear end of the case C. 
The front mounting bracket 23 is bifurcated in 
its portion extending to the case C so as to allow 
clearance for the respective crank arms of a 
throw crank 28 which has a structure and niode 
of operation to be hereinafter considered. The 
bifurcated portions 23a and 23b of the mounting 
bracket 23 are suitably secured to bosses 34 on 
the case C by the bolts 32. It is to be understood 
that other forms of supporting brackets may be 
employed, and that other means, such as welding 
can be employed for securing the mounting 
brackets to the case C in accordance with the 
requirements of practice. 
A hollow throw shaft 33 (see Fig. 2) extends 

longitudinally through the Switch machine sub 
Stantially parallel to the stock rails. The shaft 
33 is driven by the motor M through suitable re 
duction gearing and a variable torque clutch in 
a manner to be hereinafter more specifically de 
Scribed. The throw shaft. 33 is suitably sup 
ported in the Switch machine by three. bearings, 
One of which is formed in the front portion of 
the mounting bracket 23 at the point 34, another 
of Which is formed in the front end of the case C 
at the point 35, and another of which is formed 
at the point 36 in a bearing supporting bracket 
3. Which is suitably secured substantially at the 
Center of the case C to the bottom of the case 
by the bolts 38. Although specifically... these 
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4. 
bearings are illustrated as being formed in the 
castings, it is to be understood that braSS or 
bronze bushings may be employed, or ball or roller 
bearings in accordance with the requirements 
Of practice. 
The crank 28 is keyed to the throw shaft 33 in 

a position between the shaft bearings 34 and 35 
and between the bifurcating portions 23d, and 23b 
of the mounting bracket 23. This crank 23 has 
formed thereon the respective crank arms 33 and 
48 which are displaced substantially 90° from 
each other as illustrated in Fig. 3. It is to these 
crank arms that the throw rods 9 and 2 for the 
respective Switch points 6 and li are Secured. 
The rods 9 and 2. are connected to the respec 
tive switch points 6 and by suitable hinge 
Switch clip fittings 9, and they are connected e 
tween the jaws of the respective crank arms 39 
and 4f by the pins 4 and cotter pins 32 (see FigS. 
2 and 3). A threaded portion of the ends of the 
rods f9 and 28 permits a fine adjustment of the 
closure of the Switch pointS 6 and 1. 
The drive motor M. (see Fig. 2) is Suitably Se 

cured within the case C at the right hand side 
of the case, and Such motor M, when energized by 
a suitable circuit organization. Such as is ShoWn 
in Fig. 4, drives with its pinion 33 the reduction 
spur gears 25, A5, and 46, the gear 46 in turn being 
effective to drive a ring gear 47 of the variable 
torque clutch. The gear 64 is pivoted on a shaft 
48 which is journaled at one end in the boss 49 
in the front end of the case C and at the other 
end by the bearing support 37 at the point, 50. 
Similarly the gear 6 turns about a pivot shaft 
Which is journaled at the point 5 in the front 
end of the case C and at the point 52 in the bear 
ing support 3. The intermediate gear 45 coul 
pling the gears 44 and 46 is pivoted on the throw 
shaft 33, but is not secured thereto, the gear $5 
having front and back end bearing points 53 and 
54 respectively. 
The clutch Organization as shown in Figs. 2 

and 4 comprises in general a cylindrical drum G3 
freely rotative about the shaft 33 and driven by 
the ring gear 47 which is cut on the outer cir 
cumference of the drum Si, or which may be a 
Separate, ring gear. pressed or otherwise fitted 
onto the drum 6 according to the requirements 
of practice; a cylindrical clutch shoe 6 having 
frictional engagement with the inner cylindrical 
Surface 62 of the drum 60; two cranks 3 and 43 
pivoted to rotate freely on the shaft 33 within 
the shoe 6 and biased away from each other by 
a Spring 75 as a means for governing the appli 
cation of pressure of the shoe against the inner 
cylindrical surface 62 of the drum 60; a circular 
bearing plate 64; an end plate 65 keyed to the 
shaft 33; and a Spring biased coupling yoke G6 for 
normally coupling the end plate 85 and the bear 
ing plate 54 as a means for normally driving the 
throw Shaft 33 in accordance with the output of 
the clutch. 
To consider the structure of the respective 

parts of the clutch more Specifically, with refer 
ence to Fig. 2, the drum 65 has a lower bearing 
6 Which is freely rotative on the throw shaft 
33. The upper edge of the drum 66 as viewed in 
Fig. 4 is stepped to a smaller outside diameter for 
providing a shoulder 63 for support of the pole 
changer ring Spaced from the end plate 65 which 
bears against the upper edge 69 of the diura ge. 
The clutch shoe S is preferably of resilient 

Sheet metal With an outer friction lining as a suit 
able friction Surface for bearing against the in 
her cylindrical Surface 62 of the drum 66. The 
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shoe 6 has its left-hand side open for approxi 
mately 30, although the extent of the open por 
tion is not at all critical, provided the other co 
operating parts of the clutch are correspondingly 
constructed. Suitably secured to the open ends 
of the clutch shoe 6, and extending elevation 
ally as viewed in Fig. 4, are respective normal 
and reverse clutch output driving detents 70 and 
i which extend upwardly within an annular 
slot 2 in the bearing plate 64. 
The clutch shoe 6 is fitted Within the drum. 

6, and it is expanded against the inner Surface 
62 of the drum 60 by action of cranks 73 and 
4 which are biased apart by a compression Spring 
5. The cranks 73 and 7 are freely pivoted on 

the shaft, 33, and their crank arms 6 and 77 
have respective shoulders 78, and 79 formed at 
their ends to engage the outer edges 80 and 8 
of the detents and 78 so as to normally ex 
pand the clutch shoe 6 in accordance with the 
compression of the spring 75 which is suitably 
disposed between the respective inner faces of 
the crank arms 6 and 77. The bearing plate 64 
fits within the upper edge of the drum 60 as 
viewed in Fig. 4, and thus serves as a bearing 
for the upper end of the drum 60. In this posi 
tion, the detents and of the clutch shoe 6 
extend upwardly through the annular slot 72 
in the bearing plate 64 and thus cause rotation 
of the plate 64 relative to the rotation of the 
clutch shoe 6. 
With reference to Fig. 2, the circular end plate 

65 has its hub 82 keyed to the throw shaft 33 
cy the key 83, and the extension of the hub 82 
Of the end plate 65 downwardly as illustrated in 
Fig. 2 provides a pivot for the bearing plate 64, 
although it will be readily apparent that the 
bearing plate 64 can be pivoted directly on the 
throW Shaft, 33 if desired. 
A pole changer ring 84 (see Fig. 4) is provided 

Of a diameter to fit into the Step of the drum. 
69 against the shoulder 68. The outer edge of 
the pole changer ring 84 (see Fig. 4) is recessed 
for a portion comparable to the number of de 
grees of rotation of the throw shaft 33, which 
is assumed for this embodiment of the present 
invention to be approximately 120°. Thus the 
respective ends 85 and 86 of the recess 87 define 
the respective ends of the stroke of the switch 
in achine, the end 85 being associated with the 
normal position of the Switch machine accord 
ing to this embodiment of the present invention 
and the opposite end 86 being associated with 
the reversed position. As a means for rotatively 
coupling the pole changer ring 84 to the drum 
69, location pins 88 are secured to the ring 84 
and extend downwardly therefrom as viewed in 
Fig. 4. So as to engage holes 89 in the shoulder 
68 of the drum 69. The pole changer ring is suit 
ably biased against the shoulder 68 so as to 
maintain its pins 88 in engagement in their as 
Sociated registration holes 89 by a suitable 
Crimped spring washer 90 (see Fig.2) which is 
maintained under compression between the up 
per surface of the pole changer ring 84 and the 
lower surface of the end plate 65. 
Although it is to be understood that various 

forms of contact actuated mechanisms can be 
employed in the circuit controller, the pole 
changer contacts 9 and 92 are illustrated in Fig. 
4 of this embodiment of the present invention as 
being actuated by a toggle rocker arm which 
Comprises a U-shaped structure 93 carrying roll 
erS 94 and 95 at the respective ends of the struc 
ture which are actuated by the recess ends 85 
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6 
and 86 respective of ring 84. The rollers 94 and 
95 are actuated by the respective normal and 
reverse ends 85 and 86 of the recess 87, and the 
actuation of the toggle under either of these 
conditions deemergizes the switch machine mo 
tor M in a manner to be more apparent as the 
description progresses. A suitable toggle spring 
96 connects a fixed point 97 with a toggle arm 
98 extending beyond a pivot point 99 of the tog 
gle structure and thus maintains the toggle struc 
ture, and the contacts 9, and 93 which are in 
dicated as being actuated thereby, in their last 
actuated positions throughout the mid-stroke 
Operation of the driving mechanism of the 
SWitch machine. The circuits governed by the 
pole changer contacts will be hereinafter con 
sidered along with a description of the mode of 
Operation of the machine. 
The periphery of the circular end plate 65 is 

used as a can Surface for actuation of a roller 
of a circuit roller operating arm which is illus 
trated in Fig. 4 diagrammatically as actuating 
circuit controller contacts which are closed only 
in the respective full normal and full reverse po 
Sitions of the track switch. These contacts are 
generally used in signal control circuits for gov 
erning the signals either directly, or indirectly 
through the selecting of line circuits in accordance 
With the requirements of practice. The recess 65a. 
in the Outer edge of the end plate 65 receives 
the roller when the track switch is in its normal 
position as illustrated in Fig. 1. When the track 
SWitch is operated to its reversed position, the 
roller rides on to the detent 65b in the outer edge 
of the end plate 65 and thus actuates the associ 
ated contact to its left end position to close one 
Or more circuits for governing signals over the 
track switch in its reversed position. 
The yoke 66 has downwardly extending pins 
30 normally engaging the end plate 65 and the 

bearing plate 64 by extending through register 
ing holes of and fe2 in these respective plates. 
It is therefore provided that rotation of the bear 
ing plate 64 as provided by the output of the 
clutch is applied to the end plate 65 which is 
keyed to the throw shaft 33, and thus rotation 
of the bearing plate 64 causes rotation of the 
throw shaft 33. The connecting yoke 66 is biased 
in its engaging position by a spring 63 as 
shown in Fig. 2 which is maintained under corn 
pression between the case C and the yoke 66, 
Such Spring being maintained in longitudinal 
alignment by bosses (28 and fe5 in the case and 
the yoke respectively. Because of the connect 
ing yoke 66 extending across the end of the 
throw shaft 33 as is illustrated in Fig. 2, by use 
of a hollow shaft 33 as shown, it is possible to 
disengage the yoke 66 from the bearing plate 64 
by applying end thrust to a shaft inserted with 
in the hollow throw shaft 33 as a means for dis 
engaging the power operation mechanism of 
the Switch machine from the throw shaft 33 
So as to permit actuation of the throw shaft 
manually by Suitable manually operable means 
Which may be provided in accordance with the 
requirements of practice. 
With reference to Fig. 3 it will be noted that 

the respective throw rods 9 and 20 are formed 
With a Substantially 90° hook near the point of 
connection of the rods to the respective crank 
arms 39 and 40. It is by this arrangement that 
the Switch points when closed are locked against 
the possibility of their being opened by vibration, 
or by the application of a force tending to sep 
arate the Switch points from their closed posi. 
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tions. 
switch in their normal positions as illustrated 
in Fig. 1, the throW rod 9 which is connected to 
the crank arm 39 is so hooked about the throw 
shaft 33 that if a line were drawn from the center 
of the connecting pin 3 (connecting the rod 
9) to the switch point 6 it would fall above the 

center of the throw shaft 33 and thus provide 
that any tension applied to actuate the throW 
rod 9 to the right would merely draw the.hooked 
end of the rod 3 more tightly around the hub. 
of the crank 28, 

It is therefore desirable that the left-hand end 
of the switch rod 9 be curved substantially as 
is shown in Fig. 3 SC. that With the SWitch nar, 
chine. SM in its normal position as shown, the 
switch rod 9 is wrapped tightly about the lower 
portion of the periphery. of the crank. 28 to Se 
curely lock the normal switch point 6 in its 
closed position. 
To coinsider the mode of operation of the 

switch machine organization, it will be assumed 
that the control switch SML (see Fig. 4), is ac 
tuated to its right-hand position for causing 
the track. Siyitch to be operated to its reverse 
position. By this actuation a circuit is closed 
for the energization of the switch machine motor 
M extending from the positive terminal of the 
battery G6. and including safety contact selec 
tions indicated by the letter X, contact (7 of 
the switch SML in its right-hand position, con 
tact 92 of the pole changer circuit controller in 
its lower position, armature A of the motor M, 
contact 9 of the pole changer circuit controller. 
in its lower position, and the series field wind 
ing 68 of the motor M to the negative terminal 
of the battery. G6. In accordance with the en 
ergization of the motor M with the polarity as 
described, the motor M actuates its armature 
and pinion 43 (see Fig. 2) in a counter-clockwise 
direction which drives the gear. 54 clockwise, the 
gear 45 counter-clockwise, the gear 46 clockwise 
and the gear 47 of the clutch counter-clockwise, 
as viewed from the throw rod connection end of 
the throw shaft 33 according to Fig. 2. The ac 
tuation of the drum 60 of the clutch in a counter 
clockwise direction actuates the detent (see. 
Fig. 4) against the upper end of the annular slot 
72 in the bearing plate 63 and through, this en 
gage inent of the detent with the bearing plate 
66 drives the throw shaft 33 in a counter-clock 
wise direction. With reference to Fig. 3, the ro 
tation of the shaft 33 in a counter-clockwise. di 
rection is effective to unhook the throw rod 9 
from the back of the throw shaft 33 and to ac 
tuate the throw rod 28 to its right-hand position. 

the stock rail 3. 
to start the closing of the Switch point against 

The counter-clockwise rotation of the shaft 
33 continues until the pole. chainger toggle 33 is 
actuated by the roller 35 (see Fig. 4) striking 
the ed 86 of the recess in...thepple changer ring 
84, at which time the toggle 93 is actuated to its 
left-hand actuated position and thus the circuit. 
just described for the motor armature A and the 
motor field F are opened at contacts 3i and 92 
of the pole changing circuit controller. Thus 
the motor IM is deemergized at the end of the 
stroke and the shifting of the pole changer corn 
tacts 9 and 92 to their upper positions condi 
tions a circuit for the motor M. So... that upon. 
subsequent actuation of the switch control lever 
SML to its left-hand position, energy can be. 
applied to the motor M of a polarity to restore 
the switch machine to its normal position, 
The stroke of operation of the track switch in 

With the switch machine and the track. 
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8 
its operation from its normal to its reverse posi 
tion is: assumed to be. Such as to actuate pin 4 
(see, Fig. 3), connecting the throw rod 20 to the 
crank arm 40 to a position whereby it is slightly 
above a line that could be drawn from the center 
of that pinto the switch point with the rod 29 
hooked tightly, under the portion 23b of the 
blacket 23 as the normal rod f 9 is hooked around 
the crank 28 with the switch machine in its nor 
mal position. Thus a hook lock is provided for 
locking the Switch point against the stock 
rail. 5 because any force exerted to urge the 
Switch point is away from such stock rail is ap 
plied to urgethe, rod 20 to be more tightly hooked 
under the portion 23b of the bracket 23. 

It is: preferable that the switch rods be ad 
justed So... that the switch points are actuated 
tightly against their respective stock rails just 
prior to the rotation of the cranks to which they 
are... connected to their full locking positions. 
With the switch point closed prior to the com 
pletion of rotation of the shaft 33 to its fully 
locked position, the switch rod connecting the 
closed point is Sprung slightly in a manner readi 
ly absorbed by the hook portion of the rod so that 
when operation of the switch machine has been 
completed to, the point where the motor M is 
deenergized, the particular switch point that is 
closed is urged in that closed position by a spring 
tion that is stored Within the associated switch 
'OC. 
With reference to Fig. 4, assuming that it is 

desired to actuate the track switch from its re 
Velse, to itS, norraal position, the control switch 
SML is actuated to its left-hand position and 
thereby establishes, a circuit for the motor M. 
extending from the positive terminal of the bat 
tery, 66, and including safety circuit contact 
Selections as indicated by the letter. X, contact 
61 of the control switch SML in its left-hand 

position, contact. 91 of the pole changer circuit 
controller in its upper position, arnature A of 
the notor, M, contact 92 of the pole changer 
SWitch controller in its upper position, and the 
field Winding. G8 of the motor M to the negative 
terminal of the battery fo6. It will be noted that 
the energization of the motor M by this last de 
Scribed circuit is of the opposite polarity for the 
anature. A and the same polarity for the field 
08 as compared to energization by the circuit 
formerly described for energization of the motor 
M. in accordance with the designation of a re 
Versed position for the track switch. It is thus 
provided that in response to the actuation of the 
control SME, to its left-hand position, the motor 
M. is energized with a polarity to turn its arma 
ture and pinion 43 in a clockwise direction and 
thus effect the clockwise rotation of the throw 
shaft 33 through the gear reduction and the 
clutch Organization. This operation continues 
until the toggle roller 94 (see Fig. 4) hits the re 
cess end 85 and actuates the contacts 9 and 92 
to their lower position to open the normal Op 
eating circuit which has been described. 
To consider the mode of operation when the 

track-switch is split by a trailing train In ovement, 
it Will be assumed that the track switch is locked 
in its normal position as illustrated in Fig. 1, and 
it. Will be further assumed that a train proceeds 
from the turnout track to pass through the track 
SWitch. When the train progresses to a point of 
narrow gage where the wheels of the train ap 
ply pressure against the Switch point 7, the 
reverse throw rod 29, which is connected to this 
SWitch point is actuated to the right and thus 
acts through the crank arm &o which connects 
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the switch rod 20 to the throw shaft 33 to rotate 
the throw shaft in a counter-clockwise direction 
as viewed in Fig. 3. 
This rotation continues as the train progreSSes 

through the switch, and because of the counter 
clockwise retation of the throw shaft 33 the nor 
mally closed switch point f6 is unlocked from its 
hooked position around the hub of the crank 28, 
and thus this switch point can also be crowded 
open as the train progresses through the track 
switch. It will be readily apparent that by both 
switch points being unlocked, the wheels of the 
train can crowd the switch points to a position 
to render free passage of the train between the 
switch point 6 and the stock rail 4, and the 
switch point 7 will be crowded to a position 
where it will be closed against the stock rail 5, 
corresponding to the full reverse position of the 
track Switch. It will thus be seen that the track 
switch can be trailed without damage to the 
track switch or to the Switch machine SM. 
To consider the operation of the SWitch ma 

chine under the above described trailing condi 
tion it will be apparent that as the throw shaft 
33 is rotated in its counter-clockwise direction 
by tension applied to the throw rod 2 the end 
plate 65 is rotated in a counter-clockwise direc 
tion as viewed from the throW rod end of the 
shaft 33, and because of such plate being coupled 
by the yoke 66 to the bearing plate 64, the bear 
ing plate 66 is also rotated in the same direction. 
The rotation of the plate 64 applies pressure to 
the engagement of the ends of the slot 2 with 
the detent of the brake shoe 6. So as to slip 
the clutch as the ratio of the reduction gearing 
of the switch machine is such as to Substantially 
lock the clutch ring gear 4 against being driven 
by the throw shaft 33. The nature of the clutch 
is such as to allow a freer slippage in response 
to a sudden shock so that if the throw shaft is 
quickly rotated, the spring 75 is compressed dur 
ing the acceleration of the throw shaft 33 as 
compared to the slippage of the brake shoe 6. So 
that the brake shoe 64 clips more freely within 
the drum 62 under conditions where a more 
abrupt shock is applied to the throw shaft as by 
a train trailing the switch at a relatively high 
speed. 

It will be noted that because of the slippage of 
the clutch throughout the entire stroke of the 
track switch as above described the pole 
changer ring 84 has become out of correspond 
ence With the end plate 65, the end plate 65 be 
ing substantially in the reverse position and the 
pole changer ring 34 being maintained Substan 
tially in its normal position. The rotation of the 
end plate 65 under Such conditions opens the cir 
cuits for signals closed through the contact ) 
(see Fig. 4) in its right-hand position because 
of the roller being forced out of the recess 
650 in the end plate. In all probability the forc 
ing of the switch points to their reverse positions 
by passage of the train is not sufficient to com 
plete the rotation of the end plate 65 to a posi 
tion to actuate the role by the detent 65b. 
and thus close the circuits for controlling a sig 
inal governing traffic over the track switch in its 
reverse position. Under such conditions, if the 
operator of the power switch is remote from the 
track switch so as to not have been aware of 
the improper rovement over the switch by a 
train, he will become aWare that Something is 
wrong when he can no longer clear a certain 
signal over a particular position of the switch. 
The normal procedure is to then inform a main 
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tainer that something is . Wrong and that the 
Switch should be inspected. 
To restore the ring 84 to a position in corre 

spondence with the end plate 65, the operator 
of the track switch need only to actuate the 
switch control lever SMT (see Fig. 4) to its re 
Verse operating position (right-hand position). SO 
as to cause the driving of the pole changer ring 
84 to the full reverse position of the switch ma 
chine and thereby drive the switch point T to its 
fully locked position and to actuate the end plate 
65 to its full reverse position so as to permit the 
closing of a signal control circuit through the 
Switch circuit controller. After this completion 
of operation has been accomplished, the switch 
machine is conditioned for operation back to its 
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normal position. When operation to its normal po 
sition is called for because the pole changer con 
tacts 9 and 92 are actuated to pole change the 
motor M and thus condition the motor for oper 
ation to its normal position when lever SMIL is 
actuated to its left-hand position in accordance 
with the usual mode of operation of the SWitch 
machine. 

It Will be noted that While driving the SWitch 
machine to its reverse position under the above 
aSSumed conditions, the Switch points are already 
assumed to be nearly in their reverse positions, 
So there is little operation of the switch points 
aS compared to full stroke operation of the 
SWitch machine SM. It is thus provided that the 
Switch machine initially completes the operation 
of the switch points to their reverse positions, and 
When the points reach these positions, the throw 
shaft 33 is stopped in its rotation by the hooking 
of the switch rod 2 under the portion 23b of the 
bracket 23. When the rotation of the throw 
shaft 33 is suddenly stopped in this manner, 
additional pressure is momentarily applied 
through the plate 64, to the detent (see Fig. 4) 
that is connected to the shoe 6 of the clutch and 
the compression Spring 75 that is disposed be 
tween the cranks 3 and 4 is compressed, thus 
removing a part of the expanding force that is 
normally applied to the clutch shoe 6 so as to 
permit the clutch to momentarily slip freer and 
to therefore Soften the shock on the switch ma 
Chine mechanism of the abrupt stopping of the 
rotation of the throw shaft 33. . 
By requiring the drive of the SWitch machine 

through the clutch to be through the spring 75, 
it is provided that the driving torque of the clutch 
is maintained substantially constant as regul 
lated by the compression of the spring 75. When 
a higher torque tends to be developed by the 
clutch as the Speed increases the spring 75 is fur 
ther compressed and thus decreases the pressure 
of the shoe 6 against the inside surface of the 
drum 6. 
To consider the mode of operation of the ma 

chine in case the Switch points are obstructed 
So that full operation of the track switch cannot 
be accomplished, it will be apparent from the 
above description, that slippage of the clutch 
takes place similar to that which has been de 
scribed, and that such slippage continues until 
the pole changer ring 84 has been driven to its 
full Operated position to pole change the motor 

70 

75 

M and thus condition it for restoration of the 
SWitch machine to its former position when such 
position is designated by restoration of the 
Switch control lever SML. In other words, in 
case an obstruction is encountered in the switch 
points, the clutch slips until full operation is 
accomplished to pole change the motor M, and 
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the actuation of the lever SML back to its former 
position will cause the switch points to be re 

...stored. Because of there being only a partial 
stroke of restoration of the switch pointS. under 
such conditions there is clutch slippage on the 
restoration stroke so as to actuate the pole 
changer ring 34 to its fully restored position and 

- thus pole change the motor M. It will be there 
fore seen that under any condition where only 
a partial stroke is accomplished, a full stroke 
operation of the switch machine is accomplished 
by slippage of the clutch in order to condition 
the switch machine for reversal by the rotation 

- of the pole changer ring 84. 
"There are conditions such as where high Speed 

train movements are to be made through a track 
switch where it is more desirable to positively 
lock both switch points and tie them together 
rigidly with a front rod, than to provide for trial 
ability of the track switch without damage. 
To meet these requirements, the power SWitch 

layout may be provided as shown in Fig. 5 where 
in a front rod 20 is illustrated as connecting 
the points 6 and 7 of the track switch, and a 
switch rod 2 is provided for connecting the 
switch points 6 and together having a Suit 

O 

able connector basket 22 at its center point - 
for connecting the single throw rod 23. The 
throw rod 23 in turn is connected to the crank 
rarm 39 of the switch machine. The connecter 
basket, 22 includes adjustable means whereby 
there may be free travel of the throw rod 23 
to compensate for the difference in the stroke of 
the switch machine from the throw of the par 
ticular track switch with which the Switch ma 
chine is associated. 

For the power switch layout as shown in Fig. 5, 
- the SWitch machine is modified from the na 
chine as it has been described by the Substitu 
tion of a lock and detector mechanism DM for 

- the supporting bracket 24 of Fig. 1. This mecha 
snism DM acts upon a lock rod 24 connecting 
the mechanism with the front rod 2 as shown 
in Fig. 5 to lock the track switchin its full nor 
imal and full reverse operated positions, and a 
detector rod 25 is provided for connecting the 
detector mechanism of the switch machine with 
the switch point 6, this rod 25 being Secured 
to the switch point 6 by a suitable lug of the 
type normally employed in practice for this pur 
pOSe. 
With reference to Fig. 6, the lock and point 

detector mechanism. DMI is illustrated as Con 
prising a case C1 which is secured to the end of 
the switch machine case C by the bolts 26, the 
case C1 being provided with a base flange 2 
having holes 28 for securing of the case C to 
the number 0 tie, and thus providing an end Sup 
port for the switch machine SM with which the 
lock and detector mechanism DM is associated. 
The case C1 has longitudinal channels formed 
therein along each side, and near the bottom of 
the case for the passage of respective normal and 
reverse lock plungers 29 and 30 respectively 
which are actuated longitudinally by the Carl 
surface of the end plate 65 of the Switch Ina 
chine which has been described as being driven 
in accordance with the rotation of the throw 
shaft. 

Each of the lock plungers 29 and 30 has 
formed on the sides thereof lugs. 3 (see Fig. 9) 
spaced for receiving a rounded end 32d of a 
crank 32 which is pivoted by the pin 33 mid 
way between the normal and reverse lock plung 
ers 29 and 39. The two cranks 32 are biased 
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rotatably opposite to each other by a compres 
sion spring 34 which is disposed between lugs 
32b of the respective cranks 32 and suitably 

Secured by a bolt 35 extending through these 
lugs 32b and axially through the center of the 
Spring 34. By this arrangement it is provided 
that each lock plunger 29 and 3 in turn is 
positively driven outwardly from the cam end 
plate 65 by the rotation of the end plate 65 for 
...Unlocking the associated track Switch from its 
respective normal and reverse locked positions, 
but the locking of the Switch is accomplished by 
the noVement of a lock plunger inwardly toward 
the can of the end plate 65 as drivein through the 
Cranks 32 and through the compression Spring 
34, thus permitting the rotation of the cam of 
the end plate 65 to be completed for each Switch 
operation, even though, through faulty adjust 
ment of the lock rod 24, or the associated track 
Switch, the lock plunger may be sufficiently out 
of alignment So that it may not be driven to 

To facilitate Smooth 
operation of the lock plungers in accordance 
With the rotation of the can of the end plate 
85, Suitable rollers 33 are provided at the lower 
ends of the plungers 29 and 3) as viewed in 
FigS. 6 and 9 which bear against the can of the 
end plate 65 and follow its contour as the Switch 
machine is operated. 
The condition of the lock plungers 29 and 30, 

and detector contact mechanism, as illustrated 
in FigS. 6 to 9 inclusive, is that which would be 
assumed With the associated track Switch in its 
normal position in a track Switch layout as is 
shown in Fig. 5, thus the normal lock piunger 
2 has its locking dog as formed in the under 

side thereof as viewed in Fig. 9, actuated to a 
locking position within the normal locking notch 
S3 (see Fig. 9) which is provided within a short 
adjustinent rod 38 which is longitudinally ad 
justable with respect to the lock rod 2.É accord 
ing to the usual practice in lock rod adjustment 
by the adjustment nuts 39 which are used in 
Securing the adjustinent rod 38 to the lock rod 
24. When the track SWitch is in its full normal 

position as shown, the reverse lock plunger 39 
bears against the highest portion 65c of the can 
of the end plate 65, and is thus in a position 
Where its locking dog 4: (see Fig. 8) has been 
withdrawn from the lock rod 24 and in a posi 
tion urging the normal lock plunger 38 through 
the coupling of the cranks f33 and compression 
Spring 34, against the lowest portion 65d of the 
cam of the end plate 65. The locking dog 30 as 
shown in Fig. 8 as being welded to the lower side 
of the reverse lock plunger 3, but it is to be 
understood it could be otherwise secured, or it 
could be formed as integral with the plunger 33. 
The lock plungers 29 and 30 are maintained 
in their respective longitudinal channels by the 
top plates 4 which are secured to the case 
C1 by the screws 32. 
To consider the node of operation of the lock 

ing mechanism that has been discribed, a typical 
Operating condition will be assumed where the 
SWitch machine is driven to actuate its associated 
track Switch from its normal to its reverse posi 
tion. AS has been described, the switch machine 
is illustrated as being in its normal locked posi 
tion, and in this position the normal lock plunger 
(29 is retained in a position bearing against the 
end plate 65 at the lowest portion of the cam of 
the end plate so that the plunger 29 engages the 
locking notch 3 of the adjustment rod 38 which 
is a SSociated with the lock rod 24. The lock 
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plunger 29 is biased against the end plate 65 by 
the compression spring 34 acting through the 
respective cranks 32 which have been actuated 
about their pivot point 33 by the longitudinal 
operation of the reverse lock plunger 30. When 
the switch machine is in its normal position, the 
lock plunger 30 does not engage the lock rod 24 
or the adjustment rod 38 in locking engagement 
because of the clearance slot 3 in the lower Side 
of the lock plunger 30 as viewed in Fig. 8. It 
will be noted that this clearance slot is of Suf 
ficient length to permit the actuation of the re 
verse lock plunger 30 as required for the throw 
portion of the operating stroke so that this por 
tion of the stroke is competed before the lock 
ing dog is of the lock plunger 30 starts to en 
gage a locking notch in the lock rod 24. 
ASSunning power to be applied to the Switch 

machine for operation to its reverse position, the 
roller 36 of the normal lock plunger 29 rides 
along the inclined surface S5e of the cam of the 
end plate 65 and thus the lock plunger 29 is 
actuated out of engaging position with the nor 
mal locking notch 37 of the adjustment rod 
33. The lock plunger 29 is clear of locking en 
gagement with the adjustment rod f38 when the 
roller 36 has been actuated to the top of the in 
clined portion Se of the can of the end plate 
65, and as the operation of the switch machine 
progresses from that point there is no further 
movement of the lock plungers 29 and 30 for 
the throw portion of the switch as the lock rod 
24 is being actuated to the right and as the 

track Switch noves from its normal to its reverse 
position. 
Although the use of the compression spring 34 

for coupling the cranks 32 would permit the dis 
engaging of the lock plunger 29 from its locking 
position as has been described without relative 
opposing movement of the lock plunger 30, it is 
preferably provided that for the unlocking por 
tion of the stroke, the lock plunger 39 be per 
mitted to ride downwardly on an inclined Surface 
S5f which is the reverse of the inclined Surface 
G5e which actuates the normal plunger 29. Thus 
after the track Switch has been unlocked under 
the above described conditions, the lock plungers 
29 and 3' are both held in disengaging posi 

tions, the lock plunger 29 bearing against the 
portion 65g of the can of the end plate 65, and 
the lock plunger 30 bearing against the surface 
65h. (see Fig. 4) of this cam. 
Upon the completion of the throw portion of 

the operating, cycle under consideration, the 
roller 36 of the lock plunger 29 starts to ride 
up the inclined surface 65i of the cam of the 
end plate S5, and the reverse lock plunger 3 is 
thus driven through the compression of Spring 
{3? toward the end plate 65, and it follows a 
reverse inclined surface 65i (see Fig. 4). Thus as 
the reverse locking portion of the cycle of opera 
tion of the Switch machine is competed, the 
lock plunger 29 is actuated to its fullest extends 
ed position and bears against the can surface 
65c of the cam of the end plate 65. At this time, 
the reverse lock plunger 30 has actuated its 
locking dog is within notch 44 of the lock rod 
2 so as to lock the points of the associated track 
switch in their full reverse positions. The lock 
plunger 3 at this time bears against the low 
est portion 65d of the can of the end plate 65. 
It will be noted that if, for some reason, the lock 
ing notch 44 of the lock rod 24 were not in 
proper alignment for the locking dog 4 to enter 
the notch 4, the operation of the switch ma 
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chine would be completed, and the lock plunger 
29 Would be actuated to its fully extended posi 

tion, and the spring 34 would be further com 
pressed because of the failure of the lock plung 
er 30 to complete its cycle of operation. Thus 
the Operation of the track Switch would be com 
pleted, but the point detector contacts would be 
heid open as Will be more readily apparent as the 
description progresses. 
Having thus described specifically the mode of 

operation. With respect to the locking of the lock 
rod 24 by the lock plungers 29 and 3 for the 
operation of the Switch machine from its normal 
position to its reverse position, it is to be under 
stood that the reverse of this node of opera 
tion is accomplished when the Switch machine is 
Operated from its reverse to its normal position. 
According to the enbodiment of the invention 

itStrated in Fig. 5, a conventional detector rod 
25 is provided for actuation of a detector contact 
nechanism, rather than having the detector con 
tact nechanism actuated off of the end plate 65 
as has been illustrated in Figs. 2 and 4. Thus for 
the embodiment according to Fig. 5, the circuit 
Controller that is illustrated in FigS. 2 and 4 as 
being actuated by the end plate G5 is not required, 
and a detector mechanism as illustrated in Figs. 6 
to 9 inclusive is Substituted therefore. 
With reference to Fig. 6, two stationary con 

tact blocks 35 of insulating material are op 
positely disposed Within case Cl and suitably se 
cured to the case by the screws is . These blocks 
i45 have secured thereto oppositely disposed con 
tact Springs 4: which have associated therewith 
respective terminal posts 48 for the connection 
of Wires of Siginal control circuits, and the like. 

Disposed beneath the left hand contact block 
aS viewed in Fig. 7, is a bracket 49 pivoted by the 
pin 5, and biased downwardly about this pivot 
point 58 by a compression spring it. This 
bracket 49 carries a cradle 52 which is pivoted 
by a pin 53 extending through the left hand end 
of the bracket 49 as viewed in Fig. 7 so as to 
locate the cradle 52 substantially at the center 
of the case C, and disposed between the oppo 
Sitely disposed contact springs . The cradle 
52 has a block 82 of insulated material secured 
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at the top thereof, and this block 54 of insulat 
ing material carries respective contact strips 55 
Which are adapted to selectively close respective 
electrical circuits between adjoining pairs of con 
tact springs 47 which are secured to the station 
airy contact blocks 45. Thus one of these con 
tact Strips 55, as illustrated in Fig. 7, is arranged 
to engage adjoining contact springs is either at 
the left or at the right thereof as the cradle 52 
is actuated counter clockwise and clockwise re 
Spectively about the pivot point 53. 
The detector rod 25 has an associated adjust 

ment rod 54 provided for the purpose of ob 
taining adjustment in a manner comparable to 
that which has been described for the adjust 
inent of the normal and reverse locking notches 
of the lock rod 24, the upper sides of the de 
tector and detector adjustment rods f25 and 54 
respectively being notched to govern the rocking 
of the cradle 52 about its pivot point 53, the 
Cradle 52 being provided with rollers 56 and 
57 which are biased against the upper surface 

Of the detector rod 25 and the detector adjust 
Inent rod 5 so that they can enter the respective 
normal and reverse notches in the top of these 
rods. When the SWitch points assume their respec 
tive normal and reverse positions. 

It is provided that the detector cradle 52 is so 
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actuated, as is the usual peactice in switchina 
chines of this character, by the lock plungers 29 
and 30 that circuits through the respective ad 
joining pairs of contact springs 4 can be said 
to check the mechanism of the Switch machine 
in correspondence with the switch pointS. This is 
accomplished by the rollers f$8 (see Fig. 7) at 
the lower end of the cradle 52 which are actu 
ated by respective normal and reverse dogs f59 
and 63 which are suitably secured as by Weld 
ing to the respective normal and reverse lock 
plungers 29 and 38. These dogs 159 and 69 
are so disposed that the cradle 52 of the circuit 
controiler is maintained on center, with all con 
tacts open during the throw portion of the switch 
machine operating cycie, and is permitted to be 
actuated to its ieft, or right contacting position 
sonly provided that the respective lock plungers 
#29 and 3 and the detector rods 25 and 54 
assume their respective full operated positions. 
It will thus be seen according to Fig. 9 that the 
cladie 32 is actuated to its normal contact en 
'gaging position, and upon the driving of the lock 
plunger 29 to unlock the lock rod 24, the cradle 
i52 is driven to its center position and the Con 
tacts are opened in accordance with the move 
ment of the cradle engaging dog 59 as the lock 
plunger 29 is actuated outwardly by the roller 
:36 riding along the inclined surface 65e of the 

- end plate 5. 
Having thus described one specific embodi 

ment of the present invention, together with cer 
- itain modifications, as applied to the control of 
specific track switches, it is desired to be under 
stood that the form shown has been shown and 
described more for the purpose of illustrating the 
principles and mode of operation involved than 
ifor indicating the scope of the present invention, 
and it is to be further understood that various 
other modifications, adaptations and alterations 
may be applied to the Specific form shown Within 
the Scope of the present invention, except as lin 
ited by the appending claims. 
What claim is: 
1. A track SWitch layout comprising in combi 

nation, a pair of movable switch points, a power 
switch machine having a throw shaft, respective 
nornal and reverse crank arms rotatively secured 
on said throw shaft and displaced from each 
other by a Substantial angle, and a pair of throw 
rods connecting the respective crank arms and 
switch points, one of said throw rods being ef 
fective to connect said normal crank arm with 
One riovable Switch point, and the other throw 
rod being effective to connect the reverse crank 
arm with the other Switch point, and said throw 
rods having their ends for attachment to said 
crank arris formed as a hook and adapted to hock 
around respective fixed points of said switch 
inachine When their aSSociated switch points are 
closed. 

2. A-track Switch layout comprising in con 
bination, a pair of movable Switch points, a power 
Switch machine having a throw shaft with two 
angularly displaced Cranks rotatively secured 
thereto, throw rods connecting the respective 
cranks and switch points, each of said throw rods 
being formed as a hook near its end connected 
to its associated crank, Said hook being adapted 
to hook around a fixed point of said SWitch 
machine when the associated Switch point is closed 
and thereby lock the switch point in its closed 
position. 

3. A track SWitch layout comprising in Com 
bination, a pair of movable switch points, a 
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: power switchmachine having a throw shaft with 
two angularly displaced-cranks rotatively secured 
thereto, throw rods connecting the respective 
cranks and the Switch points, each of said throW 
rods being formed as a hook near its end Con 
'nected to its associated crank, Said hooks being 
adapted to hook around a fixed point of said 
switch machine only when the associated switch 
point is closed, and said cranks being so disposed 
on said throw shaft that a force urging the open 
ing of an associated closed SWitch point if ap 
plied at that switch point urges the hook of the 
associated throw rod in a direction to maintain 

- its locked position. 
- 4. In a track Switch layout, a pair of movable 
switch points, a power switch machine having 
a throw shaft with two angularly displaced cranks 
rotatively secured thereto, throw rods connect 
ing the respective cranks and the switch points, 
one of said throw rods having its end for attach 

- ment to its associated crank formed as a hook 
whereby that rod is hooked around the under 
side of said throw shaft when the associated 
switch point is closed to lock that Switch point 
in its closed position. 

5. In a track layout, the combination with a 
pair of movable switch points of a power switch 
machine having a throw shaft with two angularly 
displaced cranks rotatively secured thereto, throw 
-rods connecting the respective cranks and the 
switch points, one of said throw rods having a 
hook formed near its end for attachment to its 
associated crank whereby the associated switch 
point is locked by the hooking of that throw rod 
around a fixed point of said Switch machine when 
the associated Switch point is closed, whereby by 
the angular displacement of said Cranks, the 
crank connected to a movable switch point thet 
is open can be actuated by the crowding of that 
switch point during the trailing movement of a 
mobile unit to unhook the other throw rod from 
its locked position and thereby permitting a trail 
ing movement through the track switch without 

5 5 

60 

65 

70 

75 

damage to the track layout apparatus. 
6. A switch machine for the power operation 

of a track switch comprising in combination, a 
motor driven ring gear having a drum contained 
therein, a circular friction band within said drum 
having detents extending from open ends thereof, 
a throw shaft extending along the axis of Said 
drum, spring biasing means normally expanding 
said friction band to bear against the inner Sur 
face of said drum, and a plate rotatively secured 
to said throw shaft, said plate having an angular 
slot formed therein for receiving said detents, 
whereby said throw shaft is driven in one direction 
or the other by reason of One or the other of 
said detents being driven against one end or the 
other of Said slot in said plate. 

7. A switch machine for the power operation 
of a track Switch comprising, a notor driven 
drum, a circular friction band within said drum 
having transverse detents extending from re 
spective open ends thereof, a throw shaft extend 
ing through said drum along the thereof, 
spring biasing means normally expanding said 
ends of Said friction band to cause it to bear 
against the inner surface of said dria, a plate 
rotatively Secured to said throw shaft, said plate 
having an angular slot formed therein for re 

vr 
axi. 

ceiving said detents and thereby causing said 
throw shaft to be driven by said drum through 
friction with said friction band, a pole changing 
contactor, and a cam on said drum for actuating 
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Said contactor at respective normal and reverse 
operated positions. 

8. A SWitch machine for the power operation 
of a track switch comprising a motor driven drum, 
a circular friction band inside said drum, spring 
biasing means for maintaining said friction band 
in contact with said drum, a throw shaft extend 
ing through said drum along its axis, a plate 
rotatively connecting said friction band and said 
throw shaft, a detector contactor and a pole 
changing contactor, a cam rotatively driven by 
said drum for actuating said pole changing con 
tactor, and a can rotatively driven by said throw 
shaft for actuating said detector contactor. 

9. In a power Switch machine for operating the 
movable points of a track Switch, a clutch com 
prising a motor driven drum and a circular fric 
tion shoe bearing against the inner side of said 
drum, a throw shaft extending longitudinally 
along the axis of said drum and through the 
center thereof, a disc coupling said throw shaft 
and said friction shoe, a rotary cam plate Secured 
at one end of said throw shaft, a lock rod extend 
ing transversely through said Switch machine, and 
normal and reverse laterally spaced lock plungers 
traversing said lock rod and having their ends 
bearing against said cam plate so as to be actu 
ated thereby to selectively lock said lock rod in 
respective normal and reverse operated positions 
of the throw shaft. 

10. A track switch layout comprising in Com 
bination, a pair of movable switch points, a clutch 
having a motor driven drum and a circular fric 
tion shoe bearing against the inner Side of Said 
drum, a throw shaft extending along the axis 
of said drum and through the center thereof, 
means for coupling said throw shaft to Said fric 
tion shoe, respective normal and reverse Crank 
arms rotatively secured on said throw shaft and 
displaced from each other by a substantial angle, 
and a pair of throw rods connecting the respec 
tive crank arms and switch points, one of Said 
throw rods being effective to connect Said normal 
crank arm with one movable switch point, and 
the other throw rod being effective to connect the 
reverse crank arm with the other Switch point, 
and at least one of said throw rods having its 
end attachment to its aSSociated Crank arm 
formed as hook and adapted to hook around a 
fixed point when its associated Switch point is 
closed. 

11. A power switch machine for operating the 
movable points of a track Switch comprising in 
combination, a clutch having a motor driven 
drum and a circular friction shoe bearing against 
the inner side of said drum, a throw shaft extend 
ing along the axis of said drum and through the 
center thereof, means for coupling said throw 
shaft with said friction shoe, a rotary can plate 
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Secured at One end of said throw shaft, a lock 
rod extending transversely through said switch 
machine, normal and reverse lock plungers trav 
ersing said lock rod and having their ends bear 
ing against Said cam plate So as to be actuated 
thereby to selectively lock said lock rod in respec 
tive normal and reverse operated positions of the 
Switch machine, a detector rod extending trans 
versely through said switch machine, and a point 
detector contact mechanism having contacts 
closed only When Said lock plungers and said de 
tector rods are actuated to predetermined corre 
Sponding normal and reverse positions. 

12. A power switch machine for operating the 
movable points of a track switch comprising in 
'Combination, a clutch having a motor driven 
drum and a circular friction shoe bearing against 
the inner Side of said drum, a throw shaft extend 
ing along the axis of Said drum and through the 
center thereof, means for coupling said throw 
shaft and Said friction shoe, a rotary cam plate 
driven by Said throw shaft, a lock rod extending 
transversely through the switch machine, respec 
tive normal and reverse laterally spaced lock 
plungers traversing said lock rod and bearing 
against said cam plate, and reciprocating link 
age connecting Said lock plungers for actuating 
each lock plunger in one direction longitudinally 
to lock Said lock rod in response to the actuation 
of the other lock plunger longitudinally in the 
direction by said cam plate. 

13. A power switch machine for operating the 
movable points of a track SWitch comprising in 
Combination, a clutch having a motor driven 
drum and a circular friction shoe bearing against 
the inner Side of Said drum, a throw shaft extend 
ing longitudinally along the axis of said drum, 
means for coupling said throw shaft and said fric 
tion shoe, a rotary cam plate driven by said throw 
shaft, respective normal and reverse laterally 
spaced lock plungers bearing against said cam 
plate and traversing Said lock rod, and a spring 
biased linkage coupling Said lock plungers so that 
the driving of one lock plunger longitudinally by 
Said can drives the other lock plunger in the 
Opposite direction through said spring linkage to 
lock Said lock rod. 

NED C. L. BROWN. 
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