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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 ma-
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 problem encountered
in switch yards and similar places where fre-
quent switch movements are made is to prevent
damage to the track switeh and/cr its associated
switeh maechine in case the frack switch is in-
advertently trailed when in the wrong position
for such trailing movement.

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 machine, and by use
of separate throw rods for the respective switch
points to provide means governed by the char-
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 machine to operate through a pre-
determined complete cycle and pole change the
switch machine motor to condition the machine
for operation in the opnosite direction.

Another object of the present invention is to
provide an improved switch locking and point
detector contact mechanism wherein yieldable
locking dogs are employsd to permit the switch
machine to compblete its operating cycle, even
though the track switch lock rods may be oub
of alignment. so that they cannot be locked.

The novel features of this disclosure involv-
ing - a railway switch roperating and locking
mechanism have been claimed herein; whereas,
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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, purpcses 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 & plan view of a switeh layout show-
ing a single frack 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 certaln
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 elutch
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 ag 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~
tion line 99 of Fig. 7.

With reference to Fig. 1, ‘a switch layout is
illustrated as one embodiment of the present
invention wherein conventional long switeh tiss
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 & 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 {6 and {i 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 from
the switch points. Slide plates 13 are provided
beneath the stock rails {4 and {5 and the mov-
able switch points 6 and {7 respectively in the
usual manner.

The switch machine SM of Fig. 1 is secured to
numbers 0, 1 and 2 ties respectively by suitable
bolts or lag screws 18, 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.
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 machine
SM. Under such conditions, both sides of the
switch machine SM are secured to the number
1 tie.

Connection of the switch machine SM of Fig. 1
to the respective switch points is accomplished
by the respective throw rods {9 and 20, the throw
rod 19 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 21
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 shown)
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 24a of the mounting bracket 24 to
a, suitable boss 27 on the rear end of the case C.
The front mounting bracket 23 ig bifurcated in
its portion extending to the case C so as to allow
clearance for the respective crank arms of a
throw erank 28 which has a structure and miode
of operation to be hereinafter considered. The
bifurcated portions 23e¢ and 23b of the mounting
bracket 23 are suitably secured to hosses 31 on
the case C by the bolts 32. It is to be understood
that other forms of supporting brackets may he
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 32 is suitably sup-
ported in the switeh 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 €
at the point 35, and another of which is formed
at the point 36 in a bearing supporting bracket
37 which is suitably secured substantially at the
center of the case C to the bottom cf the case
by. the bolts 38. Although specifically. these

If desired
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bearings are illustrated as being formed in the
castings, it is to be understood that bkrass 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 25
and between the bifurcating portions 234 ang 23b
of the mounting bracket 23. This crank 23 has
formed thereon the respective crank arms 33 and
49 which are displaced substantially 80° irom
each other as illustrated in Fig. 3. It is to these
crank arms that the throw rods {9 and 2i for the
respective switch points 18 and IT are secured.
The rods 19 and 28 are connected to the respec-
tive switeh points 18 and 17 by suitable hinge
switeh clip fittings 8, and they are connected he-
tween the jaws of the respective crank arms 39
and 49 by the pins 41 and cotter pins 42 (see Figs.
2 and 3). A threaded portion of the ends of the
rods i§ and 23§ permits a fine adjustment of the
closure of the switch points {§ 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 43 the reduction
spur gears 44, 43, and 48, the gear 48 in turn bemg
effective to drive a ring gear 47 of the variable
torque clutch. The gear 84 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 cther
end by the bearing support 37 at the poini 58.
Similarly the gear 46 turns about a pivot shaft
which is journaled at the point B{ in the front
end of the case C and at the point 2 in the kear-
ing support 37. The intermediate gear 45 cou-
pling the gears 44 and 46 is pivoted on the throw
shaft 33, but is not secured thereto, the gear 45
having front and back end bearing points 53 and
54 respectively.

The clutch organization as shown in Pigs. 2
and 4 comprises in general a cylindrical drum §8
freely rotative about the shaft 33 and driven by
the ring gear 47 which is cut on the outer eir-
cumference of the drum 68, or which may he a
separate ring gear pressed or otherwise fitted
onto the drum 68 according to the requirements
of practice; a cylindrical clutch shoe 81 having
frictional engagement with the inner cylindrical
surface 62. of the drum 68; two cranks 72 and 74
pivoted to rotate freely on the shaft 23 within
the shoe 61 and biased away from each other by
a spring 15 as a means for governing the appli-
cation of pressure of the shoe against the inner
cylindrical surface 62 of the drum 68; a circular
bearing plate €4; an end plate 65 keyed to the
shaft 33; and a spring bizsed coupling yoke 6§ for
normally coupling the end plate 8% ang the hear-
ing plate 64 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 §§ has a lower hearing
67 which is freely rotative on the throw shaft
33. The upper edge of the drum 68 as viewed in
Fig. 4 is stepped to a smaller outsiGe diameter for
broviding a shoulder 68 for support of the pole
changer ring spaced from the end plate §5 which
bears against the upper edge 68 of the drum &8,

The clutch shoe 8! is preferably of resiliznt
sheet metal with an outer friction lining as a suit-
able friction surface for bearing against the in-
ner cylindrical surface 62 of the drum 6§. The
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shoe 61 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 cluteh are correspondingly
constructed.  Suitably secured to the open ends
of the clutch shoe 61, and extending elevation-
ally as viewed in Fig, 4, are respective normal
and reverse clutch output driving detents 10 and
1 which extend upwardly within an annular
slot 72 in the bearing plate 64.

The cluteh shoe 81 is fitted within the drum
88, and it is expanded against the inner surface
82 of the drum 69 by action of cranks 73 and
14 which are biased apart by a compression: spring
75. The cranks 13 and 14 are freely pivoted on
the shaft 33, and their crank arms 76 and 17
have respective shoulders 78 and 79 formed at
their ends to engage the outer edges 80 and 8!
of the detents 71 and 78 so as to normally ex-
pand the clutch shoe &1 in accordance with the
compression of the spring 79 which is suitably
disposed between the respective inner faces of
the crank arms 76 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 70 and 71 of the clutch shoe 61
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 81.

With reference to Fig. 2, the circular end plate
€5 has its hub 82 keyed to the throw shaft 33
by the key 83, and the extension of the hub 82
of the end plate 65 downwardly as illustrated in
g, 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
60 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 871 define
the respective ends of the stroke of the switch
machine, 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
82, location pins 88 are secured to the ring 84
and extend downwardly therefrom as viewed in
Fig. 4 so0 as to engage holes 89 in the shoulder
63 of the drum 69. The pole changer ring ig 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 88 (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 91 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 83 carrying roll-
ers 84 and 25 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
86-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 deenergizes the switch machine mo-
tor M in & manner to be more apparent as the -
description progresses. = A suitable toggle spring
86 connects a fixed point 87 with a toggle arm
88 extending beyond a pivot point 98 of the tog-
gle structure and thus maintains the toggle struc-
ture, and the contacts 81 and 82 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 85 is
used as a cam 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 65¢a
in the outer edge of the end plate 65 receives
the roller when the track switeh 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 §5 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
188 normally engaging the end plate 65 and the
bearing plate 84 by extending through register-
ing holes 181 and 182 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 §4 causes rotation of the
throw shaft 83. The connecting yoke 66 is biased
in its engaging position by g spring 163 as
shown in Fig. 2 which is maintained under com-
bression between the case C and the yoke 68,
such spring being maintained in longitudinal
alignment by bosses (88 and {85 in the case and
the yoke respectively. Because of the connect-
ing yoke 88 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 68
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 imachine from  the throw shaft 23
50 a8 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 {8 and 20 are formed
with a substantially 90° heok near the point of
connection of the reds to the respective crank

“arms 39 and £0. It is by this arrangement thas

the switch points when closed are locked against
the possibility of their being opened by vibration,
or by the application of & 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 29 is .so hooked about. the throw
shaft 33 that if a line were drawn from the center
of the connecting pin 4f (connecting the. rod
£19) to the switch point 1§ 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

Tt:is therefore desirable that the left-hand end.

of the switch rod {3 be curved substantially as
ig shown in. Fig: 3 sc that with the switch ma-

chine SM: in ifs normal position as shown; the

switch rod 49 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. consider the mode of operation. of the.

switch machine opganization, it will be assumed
that the control switch SML (see. Fig. 4). is ac-
tuated to its right-hand position for causing
the tragk switch tp he operated to ibs reverse
position. By this actuaticn a circuit is closed

for the energization of the switch machine motor

M e‘;r,endmxr from the nosrtwe termmal of the
battery E% and mcludmg safetj contact se1°~—
tions. 1nd1mted by the let er X, contact !ﬁ'l of
the sthch SML in 1ts rlght hand position, con-
tact 92 of the pole changer cv‘cult contr oller in
its lower pos1t10n armature A of the mctor M,

contact 81 of the pole. ‘changer cir cult conmoller»

in its lower posmon and the ser1es field wmd-
ing 1068 of the motor M to the nefratwe telmmal
of the battery. 186. In accordance mth the. en-
ergization of the motor M with the po1a11ty as
described, the motor M actuates its. armature
and pinion 43 (see Fig. 2) in a counter- -clockwise
direction which drives the gear 44 clockwise, the
gear 45 counter-clockwise, the gear 48 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 §8.of the clutch in.a countel-\
(see.

clockwise. direction actuates the. denent Th
Pig. 4) against the upper end of the annular slot
12 in the bearing plage 64 and. thrcuﬁh this en-
gagement of the detent 1§ with the bearm<r plate
84 drives the throw shafi 33 in a counter-clock-
wise direction. With reference to Fig. 3, the ro-

tation of the shaft 33 in a. counter—cloci wise. di-.

rection is eifective 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.
to st,art the closing of the switch point {7 against.

the stock rail (5.

_rhe counter~clockwise rotation of the. shaft,

3 contmues until the pole. changer toggle 93. is
aated by the 1oller 35 (see Fig, 4) strkag
rle end 86,0{ the recess in.the pole changer ring

84, at which time the toggle 53 is actuated to its.
left-hand actuated position and thus the.cireuit,

just described for the motor armature A and the
motor field F are opened at contacts 81 and 82
of the pole changing circuit controller, Thus

the motor M is deenergized at the end. of the.

stroke and the shifting of the pole changer con-

tacts 9! and 92 to their upper positions condi-.
tions a circuit for the motor M so. that upon.

subsequent actustion 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 macnrne to ifs normal. position,
“The stroke of operatmn 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 41
(see. Fig. 3). connecting the throw rod 20 to the
crank-arm. 49:to a position whereby it is slightly

- above a line that.could be drawn from the center
.of that pin. to. the switch point 17 with the rod 28

hooked: tlghtly under the portion 23b of the
bracket 23 as the normal rod 19 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 17 against the stock
rail {§- because. any- force exerted to urge the
switch point- 1T-away-from such stock rail is ap-
plied. to urge:the rod 20-to- be more tightly hooked
under- the: portmn 238b of the bracket 23.

It is: preferable that the switch rods be ad-
Justed 50, that the sw1tch points. are actuated.
tlghtly agamst the1r respective stock rails just
prior to the rotatlon ‘of the cranks to which they
are . connected to, their full locking positions.
With the sw1tch point closed prior to the com-
pletxon of rotatlon of the shafi 83 to its fully
locked posu:lon, the switch rod connecting the
closed: -point is sprung sllghuy in a manner readi-

. 1y absorbed by, the hook portion of the rod so that

when operatlon of the.switch machine has been
completed to the point where the motor M is
deenerglzed the. particular switeh point that is
closed isur ged in that closed position by a spring
tensmn that is. st01 ed Wlthln the associated switeh
rod.

With. reference. to. Fig. 4, assuming that it is
desired to actuate the track switch from its re-
verse- %0 its; normal, pcsmon the. control switch
Su/’ L is. actuated to its. left-hand position and
theleby estabhshes a, cncun; for the motor M
extending fror;; the, pQ,slUYe terminal of the hat-
tery 188, and. including safety circuit contact
selections as indicated by the Iletter X, contact
187 of the control switch. SML in ifs left-hand
po;ltlon contact 91 of the. pole changer circuit
controller 1n,1ts_ upper, position, armature A of
the motor. M, contact 92. of the pole changer
switch, controller in its upper position, and the
ﬁexd Wmdmg I08 of the mot or M to the neganve

the. energrzatron of the, motor M by this last de-
scribed circuit is of the opposite polarity for the
armature A and the same polarity for the feld
108 ‘as compared to energization by the cireuit
formerly described for energization of the motor
M- in_accordance with the designation of a re-
versed: posmon f01 tne tracn switch.. It is thus.
provided- that in response to the.actuation of the
control SML to 1ts left hand position, the motor
M- is enelglzed with a polauty to turn its arma-
ture and pinion 43-in a clockwise direction and
thus eﬁect the clockw1se rotatron of the throw
shaft 33 through tne gear 1edact10n and the
cluteh. organization. This operation continues
until-the toggle roller 94 (see Fig. 4) hits the re-
cess end 85 and actuates the contacts 91 and 82
to- thelr lower posrtlon to open the normal op-
exatmg circuit which has been described.

To cons1der the mode of operation when the
track-switch is split by a trailing train movement,
it will be assumed-that the tra ck switeh is locked
in-its-normal position as llllbtlauEd in Fig. 1, and
it will- be further assumed that a train proceeds
from the vtu(r_nouyt track to pass through the track
switch. When the train progresses.to a point of
narrow gage Whele the wheels of the train ap-
ply pressure against, the switch point 17, the
reverse throw rod 20. which is connected to this
sw1tch point is actuated to the right and thus
acts- through the crank arm 40 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 rotation of the throw shaft 33 the nor-
mally closed switch point 18 is unlocked from its
hocked 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
switeh., It will be readily apparent that by both
switeh points being unlocked, the wheels of the
train can crowd the switch points to g position
to render. free passage of the frain between the
switch point {8 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 i85,
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
83 is rotated in its counter-clockwise direction
by tension applied to the throw rod 28 the end
plate 65 is rotated in a counter-clockwise direc-
tion as viewed from the throw rod end of the
shaft 23, and because of such plate being coupled
by the yoke 85 to the bearing plate 62, the bear-
ing plate 84 is also rotated in the same direction.
The rotation of the plate 64 applies pressure to
the engagement of the ends of the slot 72 with
the detent 7! of the brake shoe 61 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 47 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 233 as
compared to the slippage of the brake shoe §f so
that the brake shoe 61 clips more freely within
the drum 62 under conditions where a more
abrupt shock is applied to the throw shaft as by
g 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 §5, the end plate 65 be-
ing substantially in the reverse position and the
pole changer ring 84 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 {{0
(see Fig. 4) in its right-hand position because
of the roller {4{ being forced out of the recess
85c 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 63 to a posi-
tion to actuate the roller {i{ by the detent 65b
and thus close the circuits for controlling a sig-
nal 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 movement 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 s 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
switech control lever SML (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 17 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 8i and 92 are actuated to pole change the
motor M and thus condition the motor for oper-

-ation fo 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,
50 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 29 under the portion 23 of the
bracket 23. When the rotation of the throw
shaft 38 is suddenly stopped in this manner,
additional pressure is momentarily applied
through the plate 64, to the detent 71 (see Fig. 4)
that is connected to the shoe §! of the clutch and
the compression spring 15 that is disposed be-
tween the cranks 18 and 74 is compressed. thus
removing a part of the expanding force that is
normally applied to the clutch shoe 61 so as to

_bermit 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 regu-
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 81 against the inside surface of the
drum 64.

To consider the mode of operation of the ma-
chine in case the switch points are obstructed
s0 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 SMI. 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 toits 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 cluteh slippage on the
" yestoration stroke so as to actuate “the pole
_changer ring 84 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
" Jock 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 asshown.in Fig. 5 where-
in a front rod 120 is illustrated -as connecting
the points 16 and 1T of the track switch, and-a
switeh -rod 12§ is provided for connecting the
~ switch points 16 and (7 together having a suit-
able connector basket 122 at its center -point
for connecting the single throw rod 123. The
throw Tod 123 in turn is connecteéd to the crank
~grm’ 39 of “the switch machine. The connecter
“pasket 122 “includes adjustable means whereby
there may be free travel of the throw rod 23
to compensate for the difference in ‘the stroke of
“the switeh machine from the throw of the par-
~tieular track switch with which the switch ma-
chine is associated.
For the power switeh layout as shown in Fig. 5,
- ‘the switch machine is modified ‘from the ma-
‘¢hine 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-
-nism DM -acts upon a Jlock -rod 124 connecting
‘the ‘mechanism with the front rod 129 as shown
-in Fig.5 to lock the track switeh in its full nor-
‘mal and full ‘reverse operated positions, and a
-detector rod 125 is provided for connecting the
detector mechanism of the switch machine with
the switeh point 18, this rod 25 being secured
to the switch point 16 by a suitable Tug of the

type normally employed in practice for this pur- 5

- pose.
With reference to Fig. 6, the ‘lock and point
- detector ‘mechanism DM is illustrated -as com-
prising a case C! which is secured to the end of
‘the switch machine case C by the bolts 126, the
case C! being provided with a base flange 121
‘having holes 128 for securing of the:case Ct {o
-the number 0 tie, and thus providing an end sup-
port for the switch machine SM with which the
1ock and’ detector mechanism DM is-associated.
"The case ‘Gt has lengitudinal channels formed
therein along each-side and near the bottom of
“the case for the passage of respective normal and
reverse lock plungers 129 and 130 ' respectively
‘which are actuated longitudinally by the car
 surface of the end plate 85 of the switch ma-
chine which has been described as being driven
in .accordance with the rotation -of the throw

.shaft.
mach of ‘the lock plungers (29 and 130 has
formed on the sides thereof lugs (31 (see Fig. D
.spaced for receiving a rounded end #32a of a
_erarik 132 which is pivoted by the pin 133 mid-
way-between the normal -and reverse lock plung-

ers 128 and 138. The two cranks 132 are biased
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-rotatably opposite to each dther by a compres-

gion spring 136 which is disposed between lugs
1320 of the respective cranks 132 and suitably
secured by a bolt 135 extending through these

‘Tugs 1320 and.axially through the center of the

spring 134. By this arrangement it is provided

‘that each lock plunger 129 and {38 in twrn is

positively driven outwardly from the cam end
plate 85 by the rotation of the end plate §5 for

-unlocking the associated track switch from its

respective normal and reverse locked positions,
‘but the locking of the switch is accomplished by
the movement of a lock plunger inwardly toward
the cam of the end plate 65 as driven through the

eranks 132 and through the compression spring

134, 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 124, or the asscciated track
switch, the lock plungsr may be sufficiently out
of alignment so that it may not be driven to
its full locking position. To facilitate smooth
cperation of the lock plungers in accordance
with the rotation of the cam of the end plate
55, suitable rollers 13% are provided at the lower
ends -of the plungers 129 and 133 as viewed in
Figs. 6 and 9 which bear against the cam of the
end plate 5 and follow its contour as the switch

‘machine is operated.

“"The condition of the lock plungars 123 and 138,
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
129 has its locking dog as formed in the under-
side thereof as viewed in Fig. 9, actuated to 2
locking position within the normal locking notzh
137 (see Fig. 9) which is provided within a short
-adiustment rod 138 which is longitudinally ad-
justable with resgect to the lock rod {124 accord-
ing to the usual practice in lock rod adjustment
by the adjustment nuts 138 which are used in

~gecuring the adjustment rod 28 fo the lock rod

{24. When the track switch is in its full normal
position as shown, the reverse lock plunger {30
bears -against the highest portion 8¢ of the cam
of the end plate 68, and is thus in a position
where its locking dog {42 (see Fig. 8) has been
withdrawn from the lock rod {24 and in a posi-
tion urging the normal lock plunger {29 through
the coupling of the cranks {32 and corrpression
spring 134, against the lowest portion 884 of the
cam of the end plate 85. The locking dog 140 as
shown in Fig. 8 as being welded to the lower side
of the reverse lock plunger {39, but it is to be
understood it could be otherwise secured, or it
could be formed as integral with the plunger {38.
The lock plungers i29 and (30 are maintained
in their respective longitudinal channels by the
top plates 141 which are secured to the case
C1 by the screws 142,

To consider the mode of operation of the lock~
ing mechanism that has been dseribed, 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 hag been described, the switch machine
is illustrated as being in its normal locked posi~
tion, and in this position the normal lock plunger
128 is retained in a position kearitig 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 137 of the adjustment rod 138 which

is -associated with the lock rod 124. The lock |
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plunger 129 is biased against the end plate 65 by
the compression spring {34 acting through the
respective cranks 132 which have been actuated
about their pivot point 133 by the longitudinal
operation of the reverse lock plunger 138, When
the switch machine is in its normal position, the
lock plunger {30 does not engage the lock rod 124
or the adjustment rod 138 in Jocking engagement
because of the clearance slot 143 in the lower side
of the lock plunger {130 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 130 as required for the throw
portion of the operating stroke so that this por-
tion of the stroke is completed before the lock~
"ing dog {48 of the lock plunger 130 starts to en-
gage g locking notch in the lock rod 124,

Assuming power to be applied to the switch
machine for operation to its reverse position, the
roller {236 of the normal lock plunger 129 rides
" along the inclined surface §5e of the cam of the
end plate 85 and thus the lock plunger 129 is
actuated out of engaging position with the nor-
mal locking notch 137 of the adjustment rod
i38. The lock plunger {29 is clear of locking en-
gagement with the adjustment rod 138 when the
roller 38 has been actuated to the top of the in-
clined portion 65e of the cam of the end plate
63, and gas the operation of the switch machine

progresses from that point there is no further 3

movement of the lock plungers 129 and 130 for
the throw portion of the switch as the lock rod
124 is being actuated to the right and as the
track switch moves from its normal to its reverse
position.

Although the use of the compression spring 134 -

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 138, it is
preferably provided that for the unlocking por-
tion of the stroke, the lock plunger 138 ke per-
mitted to ride downwardly on-an inclined surface
657 which is the reverse of the inclined surface
§5e which actuates the normal plunger 129. Thus
after the track switch has been unlocked under
the above described conditions, the lock plungers
{29 and 138 are both held in disengaging posi-
tions, the lock plunger {29 bearing against the

portion 65¢ of the cam of the end plate 65, and |,

the lock plunger {38 bearing against the surface
65n (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 6% of the cam of the
end plate 85, and the reverse lock plunger {38 is
thus driven through the compression of spring
132 toward the end plate 85, and it follows a
reverse inclined surface 6§87 (see Fig. 4). Thus as
the reverse locking portion of the cycle of opera~
tion of the switch machine is completed, the
lock plunger {29 is actuated to its fullest extend-~
ed position and bears against the cam surface
85¢ of the cam of the end plate 5. At this time,
the reverse lock plunger (80 has actuated its
locking dog 148 within notch (44 of the lock rod
124 so as to lock the points of the associated track
switch in their full reverse positions. The lock
plunger 189 at this time bears against the low-
est portion 85d of the cam of the end plate €5.
It will be noted that if, for some reason, the lock-
ing notch 144 of the lock red 124 were not in
© proper alignment for the locking dog 149 to enter
“‘the nofch (44, the operation of the switch ma-
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chine would be completed, and the lock plunger
129 would be actuated to its fully extended posi-
tion, and the spring {38 would be further com-
pressed because of the failure of the lock plung-
er 130 to complete its cycle of operation. Thus
the operation of the track switch would be com-
pleted, but the point detector contacts would be
held 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 128 and (38 for the
cperation of the switch machine from its normal
position to its reverse position, it is to be under-
stood that the reverse of this mode of opera-
tion is accomplished when the switch machine is
operated from its reverse to its normal position.

According to the embodiment of the invention
illustrated in Fig. 8, a conventional detector rod
125 is provided for actuation of a detector contact
mechanism, rather than having the detector con-
tact mechanism 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 Pigs. 2 and 4 as

- being actuated by the end plate §8 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 145 of insulating material are op-
positely disposed within case C! and suitably se-
cured to the case by the serews 148, These blocks
i45 have secured thereto oppositely disposed con-
tact springs 147 which have associated therewith
respective terminal posts (848 for the connection
of wires of signal control circuits, and the like.

Disposed beneath the left hand contact block
as viewed in Fig. 7, is g bracket 149 pivoted by the
pin 158, and biased downwardly about this pivot
point £52 by a compression spring (8!, This
bracket {48 carries a cradle 152 which is pivoted

- by a pin 153 extending through the left hand end

of the bracket 142 as viewed in Fig. 7 so as to
locate the cradie {52 substantially at the center
of the case C%, and dispcsed between the .oppo-
sitely disposed contact springs 147, The cradle

- 152 has a block 162 of insulated material secured
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at the top thereof, and this block 54 of insulat-
ing material carries respective contact strips 155
which are adapted to selectively close respective
electrical circuits between adjoining pairs of con-
tact springs {47 which are secured to the station-
ary contact blocks 145. Thus one of ‘these con-
tact strips {585, as illustrated in Fig. 7, is arranged
to engage adjoining contact springs {47 either at
the left or at the right thersof as the cradle 152
is actuated counter clockwise and clockwise re-
spectively about the pivot point {53.

The detector rod 125 has an associated adjust-
ment rod {54 provided for the purpose of ob-
taining adjustraent in a manner comparable to
that which has been described for the adjust-
ment of the normal and reverse locking notches
of the lock rod 124, the upper sides of the de-
tector and detector adjustment rods 125 ang i858
respectively being notched to govern the rocking
of the cradle {52 about its pivot point §53, the
cradie [52 being provided with rollers 156 and
187 which are biased against the upper surface
of the detector rod 125 and the detector adjust-
ment rod {54 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 cradie 152 is so
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“aptusted, as:is ‘the-usual practice in switch ma-
-ghines of this character, by the lock plungers 129
~and £30 that circuits through the respective ad-
joining pairs of contact springs 147 can be sald
0 .check the mechanism of the switch machine
in correspondence with the switch points. This'is
-accomplished by the rollers {58 (see Fig. ') at
the lower end of the cradle 152 which are actu-
ated by respective normal-and reverse dogs 159
and 169 which are suitably secured as by weld-
ing to the respective normal and reverse lock
plungers 128 and $30. These dogs 153 and (58
:are so disposed that the cradle 52 of the circuit
~'gontroiler is maintained on center, with all con-
tacts open during the throw portion of the switch
machine operating cycle, and is permitied to be
actusted to iis left or right contacting position
only provided that the respective lock plungers
428 and {30 and the detector rods (25 and {94
assume their respective full operated positions.
Tt will thus be seen according to Fig. 9 that the
eradle 152 is actuated to its normal contact.en-
gaging position, and upon the driving of the lock
plunger {29 to unlock the lock rod 124, the cradle
{52 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 (28 is actuated outwardly by the roller
186 riding along the inclined surface 65e of the

~endplatesd.
Having thus ‘Gescribed one specific embodi~
ment of the present invention, together with cer-
~iain 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 purrose of illustrating the
prineciples and mode of operation involved than
for indieating 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 lim-
“ited by the arpending claims.

What I claim is:

1. A track switeh 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 movable switech point, and the other throw
rod heing effective to connect the reverse crank
arm with the other switch point, and said throw
rods having their ends for attachment to said
crank arms formed asa hook and adapted to hock
around respective fixed points of said switch
machine when their associated switch points are
closed.

2. A -track switch layout comprising in com-
binaticn, a pair of movable switch points, a power
switch ‘machine having a throw sheft 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 erank, said hook being adepted
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: switch-machine heving .a throw shaft with
two angularly displaced-cranks rotatively secured

thereto, throw 1ods ‘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 z fixed point of said

“switch machine only when the associated switch

point.is closed, and said cranks being so dispcosed
on said throw shaft that a force urging the open-
ing of -an associated closed switch point if ap-
plied ¢t that switeh point urges the hook of the
.associated throw rod in a direction to mainfain

-its locked position. .
- -4, In a track switch layout, a pair of movable

switeh points, a power switch machine having
a throw shaft with two angularly displaced cranks
rotctively 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 lcyout, 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
switeh points, one of said throw rods having a
hook formed necr 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
cranik connected to a movable switch point thet
is open can be actuated by the crowding of that

switeh 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

damage to the track layout apparatus.

6. A switch mechine 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 normeclly 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 anguler
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 treck switch comprising, a motor 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 becr
against the inner surface of said drum, a plate
rotatively secured to said throw shaft, said plate
having an angular slot formed therein for re-

~r i
1S

ceiving said detents and thereby cousing said

throw shaft to be driven by said drum through
friction with sald friction band, .2 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 frietion band inside said drum, spring
biasing means for maintaining said friction band
in contact with said drum, s throw shaft extend-
ing through said drum clong 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 cam 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 agsinst 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, g 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 3

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 g 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 g 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 cam 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 g 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 cam 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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