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2 Clains. 

Our invention relates to railway switch oper 
atting apparatus. 
One object of our invention is the provision of 

an efficient and improved mechanism for operat 
ing and locking a railway switch, to meet the re 
quirements of heavier track equipment and roll 
ing Stock. 
Another object of our invention is the provision 

of a novel and improved circuit, controller for de 
tecting any failure of the switch points to occupy 
their proper positions relative to the stock rails 
in either extreme position of the SWitch. 
Another object of our invention is the provision 

of a novel and improved latching nechanism 
which may be incorporated into the circuit con 
troller when desired, and which when utilized, 
provides means whereby, if the indication con 
tacts of the circuit controller are improperly 
forced open, as by a train trailing the SWitch, 
When the Switch points are locked in either ex 
trene position, these contacts will be positively 
held open by the latching device until the atch 
ing device is manually operated to release the 
Contacts. 
Another object of our invention is the provision 

of novel and improved means for permitting man 
ual Operation of a power operated Switch. 
Another object of our invention is the provi 

Sion, in connection with a switch operating motor, 
of a novel and improved brake including means 
for normally biasing the brake to a braking con 
dition, electromagnetic means for releasing the 
brake when the notor becomes energized, and 
means for at times manually releasing the brake, 
Other objectS 2nd characteristic features of 

our invention will appear as the description pro 
ceeds. 
We shall describe two forms of apparatus en 

bodying Our invention, and shall then point out 
the novel features thereof in clains. 
In the accompanying dra Wings, Fig. 1 is a top 

pian view showing a frog layout A operated by 
a SWitch machine If elabodying our invention. 
Fig. 2 is a top plan VieW on an enlarged Scale of 
the Switch machine M shown in Fig. 1, the covers 
of the machine being renoved to better illus 
trate the construction and arrangerinent of the 
operating mechanism. Fig. 3 is a longitudinal 
sectional view showing a portion of the operating 
and locking nechanism of the SWitch machine 
illustrated in Fig. 2. Fig. 4 is an enlarged vertical 
longitudinal Sectional view of a portion of the 
Switch machine shown in Fig. 2. Figs. 5 and 6 
are detail VieWS ShoWing the operating and lock 
ing mechanisin illustrated in Fig. 3 in different 

(C. 246-242) 
Operating positions, iig. 7 is a pian view on an 
enia.rged Scale Of a portion of the Operating mech 
nisian of the switch inachine shown in Figs. 1, 
2, and 3, the cover for the nechanism being re 
noved and certain of the parts being broken 
a Way to more clearly illustrate the construction 
thereof. Fig. 8 is a sectional View taken on the 
Eine Wii-VIII of Fig. 7. Fig. 9 is a vertical 
Sectional view Of the clutch inechanism C form 
ing part of the Switch nachine illustrated in the 
preceding VieWS. Fig. 0 is a sectional View taken 
Substantially on the line X-X of Fig. 9. Fig. 11 
is a botton view of the gear wheel 98 forming 
part of the nechanisin shown in Figs. 7 and 8. 
Fig. i2 is a top view of the clutch member 5 
forming part of the nechanism shown in Figs. 4, 
7, and 8. Fig. 3 is a, bottom view of the clutch 
member 5 shown in FigS. 4, 7, and 8. Fig. 14 
is a top view of the gear Wheel 5 shown in Figs. 
4, 7, and 8. Fig. 5 is an end View of the hand 
throw and shifter lever mechanism as it appears 
When viewed fron the bottom in Fig. 7. Fig. 16 
is a fragmentary vertical Sectional view of the 
notor B aid associated brake mechanism form 
ing part of the SWitch machine shown in FigS. 2 
and 4. Fig. it is a sectional view taken on the 
line XVI-XVII of Fig. 16. Fig. 18 is a top plan 
view With cover renoved, of the brake mecha 
nism shown in Fig. 16. Fig. 19 is a detail view 
showing the brush assembly for the motor illus 
trated in Fig. 16. Fig. 20 is a top plan view show 
ing, on an enlarged scale, a portion of the circuit 
controllier Giforning part of the SWitch Inachine 
IV illustrated in Figs. 1 and 2. Fig. 21 is a top 
plan view showing some of the details of con 
Struction of the circuit, contioiler G forming part 
Of the Switch machine A. Fig. 22 is a top plain 
view With the contacts removed, of the circuit 
controller shown in Figs. 2, 20, and 2i. Fig. 23 
is an enlarged longitudinal sectional View of the 
circuit, controller G Shown in Fig. 2 with certain 
of the parts renoved to getter illustrate the con 
struction of the remaining partS. Fig. 24 is an 
enlarged transversa vertical sectional view of 
the circuit, controllier shown in Fig. 2. Fig. 25 
is an enlarged end View of a portion of the circuit 
controller shown in Fig. 2 as it appears When 
viewed from the left in Fig. 2. Fig. 26 is a top 
plan view showing a modified form of switch 
machine eabodying iny invention. Fig. 27 is a 
verticai Sectional view of the SWitch machine 
ShoW in Fig. 26. Fig. 28 is a detail Vertical Sec 
tional view of latch mechanism forming part of 
the nodified form of SWitch machine illustrated 
in Figs. 26 and 27. Fig. 29 is a, detail horizontal 
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2 
Sectional View of a portion of the latch mecha 
nisin forning a part of the modified form of 
SWitch Yachine illustrated in FigS. 26 and 27. 
Fig. 3G is a detail view showing other latch mecha 
nisins for:nig part of the modified form of SWitch 
inachine illustrated in FigS. 26 and 27. Fig. 31. 
is a detail view ShoWing on an enlarged Scale the 
detector rod H2 and associated connecting irod 
2 a forming part of the SWitch Operating ap 
paratus illustrated in Fig. 1. 

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

Referring first to Fig. , the reference chara,c- 
ter. A designates a movable point frog, and the 
reference character MI designates a SWitch na 
chine embodying our invention for operating the 
frog A. 
The frog A is of standard construction, and 

comprises the usual stock rails RR between Which 
are novably mounted two pairs of Switch points 
a ra and Pb Pb, respectively, such pairs being 

disposed in opposed relation and having their 
confronting ends connected by front rods a and 
ab, respectively. The Switch points Pa. P are 
also connected together by the usual head rod 
28, and the Switch points Pb Pb are similarly 
connected together by the usual head rod 2. 
The head rod 22, in turn, is connected through 
the usual Switch basket 38 with One end of a 
throw rod S, the other end of which is pivotally 
connected to one arm 58 of a bell crank lever 5. 
The bell crank lever 5 is pivotally Supported in 
the track Way at 6, and the other arm b thereof 
is connected, by means of a connecting link , 
With the corresponding arm 3 of a similar bell 
crank lever 8 which is pivotally supported in the 
track Way at 9. The remaining arn 8 of bell 
crank ever 3 is connected, by means of a COn 
necting rod 3 and a screw jaw a With a throw 
rod , which throw rod, in turn, is connected 
With the head rod 2b by means of a SWitch basket 
3b. The throw rod extends under one Switch 
point Pb and the one stock rail R., and is con 
nected at its free end with the longitudinally 
movable operating rod O of the Switch raachine 
M. It will be apparent, therefore, from an ex 
aimination of the drawing that When the Oper 
atting rod C is actuated by the Switch machine, 
the SWitch points Pa Pa, and Pb Pb will be simul 
taneously reversed. 
The upper ends of the front rods a and b ex 

tend underneath the stock rail R and are Oper 
atively connected with two lock rods Li and L. 
which project into the switch inachine M. These 
lock rods are of Standard construction, and each. 
comprises two longitudinally adjustable bars 2 
and 3 arranged side by side. Each bar 2 is 
provided in its opposite edges with a short notch 
(2a, and a long notch 2b and each bar 3 is 
Similarly provided in its opposite edges With a 
short notch 38 and a long notch 3b. The tWO 
notches in each bar are Spaced apart a distance 
Which is Substantially equal to the SWitch Stroke, 
and the bars are so adjusted that the long notch 
in each oar is disposed directly opposite the Short 
notci in the other contiguous bar. 

Referring now to FigS. 2, 3, and 4, the SWitch 
machine, in the form here illustrated, comprises 
a suitable casing consisting of tWO Separate 
box-like castings fa and 4 Secured to a base 
plate ge. The casting 48 is closed at its upper 
end by a renovable cover Aid, and the casting it 
is closed at its upper end by renovable covers 4 
and Agf (see Fig. 1). The base plate 4 is Se 
cured to two adjacent ties at the Outer Side of 

2,183,164. 
the rail , and formed partly in the base plate 
and partly in the castings 4a and 4 are suit 
able guideways which slidably receive the Oper 
atting rod O and the two lock rods L and L. 
Slidably mounted in the base plate 40 directly 
below the operating rod O and the two lock rods 
La, and Ib, and intersecting the operating rod O 
and the two lock rods La and Lb at right angles, is 
a slide bar N. Attached to or formed integral 
with, the upper side of this slide bar near its 
right-hand end, as viewed in Fig. 3, are three 
spaced locking dogs 6, 5, and 8, the two Outer 
ones of which 6 and 8 are in the form of reC 
tangular blocks, and the middle one of Which 
A is in the form of a T-shaped block having its 
upper surface formed with rack teeth for a pur 
pose which will appear hereinafter. The lock 
ing dogs 3, S, and 8 are adapted to selectively 
enter certain ones of the aligned notches in the 
oars 2 and 3 to lock the switch points of the 
movable frog A in their extreme positions in a 
manner which will be described in detail here 
in after. 
For the purpose of actuating the operating rod 

O and the slide bar N to effect their respective 
operating and locking functions in the intended 
manner, we provide an operating mechanism 
comprising a vertically disposed SWitch actuat 
ing shaft 2, the upper end of which is journaled 
in a ball bearing 28 (see Figs. 4 and 8) disposed 
in a hearing recess 22 formed in a bearing plate 
23, and the lower end of which is journaled in 
a bail oearing 24 disposed in a bearing recess 25 
formed in the botton wall of the casting 4. 
The bearing plate 23 is secured by means of bolts 
28 to lugs 2 formed on the side Walls of the 
casting 48. The portion of the shaft which is 
journaled in the bearing 2 is reduced in diam 
eter, and interposed between the lower side of 
the bearing 2 and a shoulder 268 which is formed 
at the lower end of the reduced portion of the 
shaft 2 is a thrust, Washer 28, the function of 
which will become apparent as the description 
proceeds. The bearing 2 rests at its underside 
on a shoulder formed at the bottom of the bear 
ing recess 22, and Screwed onto the shaft above 
the bearing is a nut E3. It will be seen, there 
fore, that the shaft 2 is suspended from the 
bearing plate by means of the bearing and the 
nut 29. The shaft 2 is disposed with its axis lo 
cated at one side of the point of interSection of 
the Operating rod O and the slide bar N, and is 
provided at its lower end with a, crank 30 which 
is formed integrally with the shaft. This crank 
extends in opposite directions from the Shaft, 
and is provided at one end With a depending pin 
S which carries two rollers 32 and 33, and at 
the other end with a depending pin 34 which car 
Iries a roller 35. The roller 32 cooperates with 
a, slot 33 which extendis longitudinally of a croSS 
arm 3 formed integrally With the operating rod 
O, while the two rollers 33 and 35 cooperate re 
Spectively with oppositeiy disposed arcuate slots 
38 and 33 formed in a motion plate 40 which is 
Secured to the upper Side of the slide bar N ad 
jacent its left-hand end. The slot 36 is pro 
vided with straight side Wall portions 368 and 
36b Which extend from its medial portions to 
its right-hand end where these straight side Wall 
portions merge into a curved end portion 36°, 
and With outwardly curved side Wall portions 
36 d and 36e which describe an arc, and Which ex 
tend from the medial portion of the slot to its 
left-hand end where these curved side Wall por 
tions merge into a curved end portion 36. The 
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2,183,164 3 
confronting ends of each of the two arcuate 
Slots 38 and 39 in the motion plate 40 are formed 
With relatively short straight parallel portions 
38a and 39a, and with curved offset portions 38b 
and 39. The opposite ends of the slots 38 and 
39 terminate at their outer sides in straight par 
allel portions 380 and 39c. 
The Operation, as a Whole, of the portion of 

the Switch machine thus far described is as foll 
lows: When the operating rod O and the slide 
bar N are in their normal positions in which they 
are shown in Fig. 3, and the Switch points are in 
their corresponding positions in which they are 
ShoWn in Fig. 1, the locking dogs 6, , and f8 
and the lock rods La and Lb occupy the rela 
tive positions in which they are shown in Fig. 3. 
That is to Say, the locking dog 6 is within the 
lower pair of notches in the lock rod La, and 
the locking dog is within the upper pair of 
notches in the lock rod Lb. It will be readily 
understood that under these conditions, any 
thrust on the Switch points tending to move then 
away from their normal positions, such for ex 
ample, as a thrust due to an improper trailing 
move will be resisted by the dogs f6 and , and 
it follows, therefore, that the Switch points are 
Securely locked in their normal positions by the 
dogs 6 and 7. 
When it is desired to reverse the Switch points, 

the shaft 20 is rotated in a clockwise direction 
to rotate the crank 30 in the same direction. 
This rotation of the crank 3 causes the roller 
33 to engage the arcuate slot 38 at the Offset 
portion 38b, whereby the slide bar N is moved 
toward the right, as viewed in Fig. 3 far enough 
to withdraw the locking dog 6 from the notches 
f2a and f3b in the lock rod La, the locking dog 7 
being simultaneously withdrawn from the 
notches 3b and 2a in the lock rod Ib, thus un 
locking the switch points Pa Pa and Pb Pb. Dur 
ing this movement of the crank the rollier 32 
Whose initial position Was at the left-hand end of 
the slot 36 is moved to the medial portion of the 
Slot, or at the junction of the curved and Straight 
Walls thereof, but due to the curvature of the 
upper curved wall 36d this movement of the roller 
does not cause the operating rod O to be moved. 
It will be seen, therefore, that during the first 
part of the movement of the Crank 3, the slide 
bar N is moved to unlock the Switch points, but 
the operating rod O, and hence the switch points, 
remain stationary. However, in the continued 
movement of the crank 30, the roller 32 engages 
the straight side wall portion 36b of the slot 36 
in the operating rod O and imparts Sufficient 
movement to the operating rod in the general 
direction in which the Operating rod is being 
moved to completely reverse the Switch points. 
During the greater part of this portion of the 
movement of the crank, the roller 33 engages 
the slot 38 in the motion plate 40 within the 
curved parallel sides thereof, so that the crank 
then serves as a locking means for the slide bar 
N to prevent longitudinal movement of the Slide 
bar. When the SWitch points have been moved 
to their midstroke positions, movement of the 
slide bar N is prevented by engagement of the 
rollers 33 and 35 with the outer side walls 330 
and 39C of the two slots 38 and 39 to hold the 
slide bar N in its intermediate position in which 
all of the locking dogs are out of engagement 
with the associated lock rods, as shown in Fig. 
5. The movement of the Switch points to their 
reverse positions moves the lock rods La and Lib 
from the relative positions in which they are 

shown in Fig. 3 to the relative positions in which 
they are shown in Fig. 6, so that the notches 2b 
and 38 in the lock rod La are then in align 
ment With the locking dog 7, and the notches 
:2b and 3a in the lock rod b are in alignment 
With the locking dog 8. Upon further continued 
rotation of the crank 30, roller 35 moves into 
engagement with the straight portion 398 of the 
slot 39 in the motion plate A0, and imparts a 
Second movement to the slide bar N in the same 
direction as the first movement, this latter move 
Enent being Suficient to cause the locking dog 
to enter the inotches 2b and 3a in the lock rod 
... and the dog 8 to enter the notches 2b and 
3 in the lock rod Lib, as shown in Fig. 6, thus 

locking the SWitch points in their reverse posi 
tions. It should be pointed out that the parts 
aire SO proportioned that a sufficient annount of 
idle travel of the shaft 2 will take place be 
tWeen the tine the roller 32 noves out of engage 
ment, with the straight side Wall portion 36b of 
the slot 35 and the time the roller 35 moves into 
engagement With the Straight portion 398 of the 
Slot 39 in the motion piate 4 to insure that if the 
locking dogs and 8 are prevented from en 
tering the respective notches in the lock rods La 
&nd I for any reason, due for example, to the 
lock rods being misadjusted or becoming dam 
aged, the SWitch movement will not become 
Stallied until after the Switch points have reached 
their full reverse positions and are held in these 
positions by the coaction between the roller 35 
and the slot, 39 in the motion plate A. It should 
also be pointed out that when the switch points 
are locked in their reverse positions, any thrust 
tending to open the points is then taken by the 
locking dogs and 3, thus insuring an effec 
tive locking of the SWitch points under these con 
ditions. It Will be noted from the foregoing that 
the movement of the operating rod which re 
Verses the Switch points is Subsequent to the ini 
tial movement of the slide bar which unlocks the 
SWitch points, but in advance of the final move 
ment of the slide bar which locks the switch 
points in their reverse positions. 
In Order to restore the Switch points to their 

in Original positions after they have been reversed, 
as abOWe described, the shaft 2 is rotated in a 
Collinterclockwise direction to rotate the crank 
30 in this direction. The Subsequent movements : 
Of the operating rod and slide bar above de 
Scribed are Emaintained under these conditions, 
but the directions of the movements are reversed. 
A main spur gear 45 (see Figs. 4, 7, and 8) is 

mounted for rotation coaxially with the switch 
actuating shaft 29, and is formed With a hub. 46 
which extends into the bearing recess 25 and 
cooperates with the upper side of the ball bearing 
24 to prevent longitudinal displacement of the 
Spur gear in response to a downward thrust 
Which is at times exerted on this gear in a man 
ner which will appear hereinafter. The gear 45 
is driven, through the medium of a train of gears 
and a friction clutch C, by a motor B which is 
bolted to the casting 4a at the left-hand end of 
the casting. The train of gears in the form here 
ShOW Comprises a pinion F which is formed 
integrally with a vertical shaft 68, and which 
drives the spur gear 5. The vertical shaft. 48 
is journaled at its lower end in a bearing sleeve 
49 mounted in a bearing opening 5 formed in 
the botton wall of the casting Aa, and at its 
Upper end in a bearing sleeve 5 mounted in a 
bearing Opening 52 formed in a bearing plate 53 
which is bolted to suitable supports provided on 
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the casting 4a. The shaft 48 is driven by a 
Spur gear 54 which is splined to the shaft 48 
above the pinion 4, and which meshes with an 
other spur gear 55 splined to a second vertical 
shaft 56. This latter vertical shaft is journaled 
at its lower end in a bearing sleeve 57 mounted 
in a bearing opening 58 formed in the bottom 
Wall of the casting 4a, and at its upper end in a 
bearing sleeve 59 mounted in a bearing opening 
60 formed in the bearing plate 53, and has se 
cured thereto a spur gear 60 which is driven by 
a pinion 6 keyed to a third vertical shaft 62 by 
means of a feather key 62a (see Fig. 9). The 
reduction gearing also comprises a bevel gear 63 
Which meshes with a bevel pinion 64 keyed to the 
armature shaft 65 of the notor B. 
The Vertical Shaft 32 Supports the friction 

clutch C, and is rotatably mounted at its lower end 
Within the hub of the bevel gear 63 (see Fig. 9). 
The hub of the bevel gear 63, in turn, is provided 
With a depending portion which projects into a 
ball bearing 68 that is disposed in a bearing re 
ceSS 67 formed in the bottom Wall of the casting 
f4, whereby the bevel gear is rotatably mounted 
in the bottom of the casting 4a. The upper end 
of the shaft 62 is threaded to receive a vertically 
adjustable bearing sleeve 68, and mounted on 
this bearing sleeve is a ball bearing 59 which fits 
loosely Within a bearing opening 0 formed in 
the bearing plate 53. Secured to the bearing 
plate 53 above the bearing 69 is a plate 7 which 
Serves to retain grease in the bearing 69. The 
upper end of the bearing sleeve 68 is provided 
With a polygonal flange to enable this sleeve to 
be gripped by a wrench or other suitable tool to 
facilitate adjusting this sleeve. 
The friction clutch C comprises a circular 

housing 5 which surrounds the shaft 62 in con 
Centric relation thereto between the bevel gear 
63 and a clutch plate 6 that is formed integrally 
with the hub of the pinion 6, and which is se 
cured at its lower end to the bevel gear 63 to 
rotate thereWith by means of cap screWS 77. 
The hub of the pinion 6 extends downwardly 
beyond the clutch plate E6, and the portion of 
the hub which is disposed below the clutch plate 
is formed with a square outer surface. Sur 
rounding this square portion of the hub in Su 
perposed concentric relation are a clutch facing 
T9, a driving plate i8, a clutch facing 79, a clutch 
plate 83, a clutch facing i9, a driving plate 8, a 
clutch facing 9, and a clutch plate 82. The 
driving plates 8 and 8 are free to both rotate 
and move vertically with respect to the Square 
portion of the hub of the pinion 6, and are also 
free to move vertically with respect to the clutch 
housing 75, but are constrained to rotate in re 
sponse to rotation of the clutch housing by 
means of diametrically opposite protruding ears 
8a and 8 b which project with some clearance 
into vertically disposed channels Or Offset por 
tions 75a formed in the opposite sides of the 
housing (see Figs. 9 and 10). The clutch plates 
80 and 32 are provided With Square openings (See 
Fig. 10) which receive the square portion of the 
hub of the pinion 6 in Such manner that these 
clutch plates are free to move vertically with 
respect to the clutch housing and the hub of the 
pinion, but are constrained to rotate in response 
to rotation of the pinion. The clutch facingS 9 
are free to both rotate and move Vertically With 
respect to the pinion 6, and are also free to 
rotate with respect to the associated clutch and 
driving plates, whereby the wear is distributed 
over both sides of each facing. It will be seen, 
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therefore, that relative rotation of the pinion 6 
and bevel gear 63 will cause corresponding rela 
tive rotation of the driving plates and clutch 
plates. The driving plates and clutch plates are 
urged to the relative positions in which the 
clutch facings 79 frictionally engage the clutch 
plates by means of a compressed coil Spring 83 
which bears at one end against the underside of 
the clutch plate 82, and at the other end against 
an outwardly extending annular flange 84 
formed on the lower end of a Spring seat 84. 
The spring seat 84 surrounds With Some clear 
ance an upwardly extending portion of the hub 
of the gear 63 and an annular shoulder 628 which 
is formed on the shaft 62, and is provided at its 
upper end with an inwardly extending annular 
flange 84b Which overlies and cooperates with 
the shoulder 628 to limit the lower position with 
respect to the shaft 62 to which the Spring Seat 
is free to move due to the compression of Spring 
83. The parts are so proportioned that when 
the flange 84b is engaging the shoulder 62, the 
spring will act through the clutch plates and 
driving plates to bias the pinion 6 to an upper 
position in which the upper end of its hub en 
gages the underside of the bearing sleeve 68, and 
it will be seen, therefore, that by adjusting the 
position of the bearing sleeve the tension of the 
spring 83 may be varied to thereby vary the force 
required to slip the clutch, and hence vary the : 
torque which can be transmitted from the bevel 
gear to the pinion 6 through the clutch. The 
operation of the clutch as a whole will be read 
ily understood from the foregoing description 
and from an inspection of the drawing Without : 
further detailed description. 
A bevel gear 90 is also mounted for rotation 

coaxially with the shaft 20, and is provided on its 
upper face with a boss which cooperates With the 
previously referred to thrust washer 28 to pre 
vent vertical displacement of the bevel gear in 
an upward direction. Wertical displacement of 
the bevel gear 90 in the opposite direction is 
prevented by a bushing 9 which cooperates at 
its upper end with the underside of the bevel 
gear and at its lower end with a shoulder 20 
(see Fig. 4) formed on the shaft 20. The bevel 
gear 90 meshes with a segmental gear 92 Splined 
to the end of a horizontally extending sleeve 93 
(see Fig. 8) which sleeve is rotatably mounted 
in a ball bearing 94, and in a needle bushing 95 
disposed in bearing recesses 96 and 97, respec 
tively, provided in a bearing support 98. The 
bearing support 98 is bolted to the Side of the 
casting 48 by means of machine bolts 99, and 
extends partway into the casting through a Suit 
able opening OO. Secured to the outer end of 
the sleeve 93 is a hand lever of by means of 
which the sleeve 93, and hence the bevel gear 
90 may at times be rotated between two extreme 
positions. 
The spur gear 45 and the bevel gear SO are 

adapted to be selectively connected with the 
shaft 20 by means of a clutch member 05 which 
is mounted on the shaft 20 for Weltical sliding 
movement, but which is constrained to rotate 
with the shaft by means of integral Splines 0.5a. 
(see Fig. 13) which cooperate With correspond 
ing Splines 200 formed on the shaft 20. 
As best seen in Fig. 12, the upper end of the 

clutch member 5 is provided with a plurality 
of teeth, two of which 06a and 06b in the par 
ticular embodiment illustrated are 62° in length 
and are Spaced 53° apart, and the remaining one 
of which 06 is 47° in length and is spaced 68° 
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The OWer 
end of the bevel gear 9) is likewise provided with 
a plurality of teeth, two of which 3a, and Ob 
(See Fig. 11) are 65 in length and are spaced 
50° apart, and the remaining one of Which Te 
is 50° in length and is spaced 65 from the other 
two teeth i.a. and b. It follows that the 
teeth 6 on the clutch member 35 Will fit be 
tween the teeth 5 on the bevel gear 90 when 
and Only when the Space oetween the teeth a 
and f is opposite the tooth tie on the bevel 
gear. The parts are so proportioned that this 
relation Will exist When and only when the hand 
lever fi and the frog occupy corresponding ex 
trerine positions. 
Of course, the described dimensions of the 

teeth. On the clutch inenber 35 and the bevel 
gear 90 are not essential, as any other propor 
tioning of parts can be employed which will per 
mit mating of the gear and clutch member when 
and Only When the hand lever is and the frog 
A occupy the proper relative positions. 
The lower end of the clutch member 5 is 

also formed with teeth 08 (see Fig. 3). These 
teeth are evenly Spaced about the end of the 
clutch member, and are arranged to cooperate 
with similar teeth f39 formed on the upper end 
of the spur gear 45, as shown in Fig. 4. 

It follows from the foregoing, that when the 
clutch member 05 is in one longitudinal posi 
tion. On the shaft 2, the teeth. On the lower end 
of the clutch member 35 will connect the spur 
gear 45 with the shaft 2), whereas, when the 
clutch member 05 is in another longitudinal po 
Sition on the shaft 20, the teeth on the upper 
end of the clutch nember 5 will connect the 
bevel gear 90 with the Shaft 2. he clutch 
member 05 is moved longitudinally on the shaft 
20 in Order to effect the desired connection be 
tWeen the Spui gear i5 and the bevel gear 90 
by means of shifting mechanism comprising a 
shifter yoke which surrounds the clutch 
member, and Which is provided on opposite sides 
of the clutch member with a pair of rollers 
that eXtend into and Cooperate with an annular 
groove C5b formed in the clutch member inter 
mediate its ends. The shifter yoke is pivotal 
ly attached at one end by neans of a pin f2 to 
a floating fulcrum block 3, and the floating 
fulcrun block, in tui'in, is pivotally attached by 
means of a pin A to an eye bolt 5. The eye 
bolt 5 extends With COinSiderable clearance 
through an opening f is provided in a Supporting 
casting , and is provided on its Outer end. With 
a compressed coil Spring 3, a Spring seat 9, 
and a castellated nut 2. The Spring 8 bears 
at its outer end against the Spring seat 9 and 
at its inner end against the inner end of a recess 
lic formed in the casting f, and serves to 

constantly bias the eye bolt, and hence the full 
crum block 3 toward the left, as viewed in 
Fig. 8, to a position in which rounded bearing 
surfaces 3a and 3 formed on the bottom 
and top of the fulcrum block engage rounded 
seats (a and 7b provided on the casting . 
It Will be apparent that the force with which 
the fulcrum block is held into engagement, with 
the rounded seats 7a and b will depend upon 
the compression of the Spring 8, and that the 
compression of the spring 8 may be varied by 
screwing the castellated nut 25 to different po 
sitions on the eye bolt 3. The nut 2 may be 
locked in its adjusted position by means of a 
cotter key 20 in the usual and well-known man 
ner. The casting extends into the casting 

5. 
4a through a suitable opening 2 provided in 
the side Wall of the casting fia, and is Secured to 
the casting a by means of Suitable bolts 22. 
The right-hand end of the shifter yoke , as 
viewed in Fig. 8, is formined with an elongated 
Slot , and cooperating with this slot is a 
rounded pin 23 Which is formed on the inner 
end of a shaft, 24 in eccentric relation with re 
Sect to the axis of the shaft. The shaft 24 
eXtends through, and is rotatably acuinted in, 
the sleeve 93, and is provided at its outer end 
Wiii, a Selector lever 25 by means of which the 
Shaft 2 may at tirnes be oscillated. 
The operation of the shifting mechanism is as 

foLioWS: Norihaily, the Selector lever 25 Occa 
pies the extreie position in which it is shown 
in the drawings, which is the position for motor 
CO3ration, and Under these conditions, the pin 
:23 is at the lowest point in its path of move 
ment. When the pin occupies this position, it 
engages the underside of the Slot ic in the 
Shifte: yoke it, and the parts are so propor 
tioned that if the teeth i98 on the lower end 
of the clutch member 5 are then in position to 
enter the recesses between the teeth 3 on the 
Spur gear 45, the yoke will be rotated down. 
Wardly about the pivot pin 2 as a fixed pivot 
to its lowermost position, and Will act through 
the rollers to move the citch member 3 
do WiiWardly to, and hold it in, its lowermost po 
Sition in Which the teeth G8 or the ciutch Inern 
ber mesh With the teeth 3 Cin the spur gear. 
f, however, the teeth on the lower end of the 
clutch member do not align with the recesses ce 
tWeen the teeth is on the Spur gear 35 When 
the pin 23 on the shaft 26 occupies its lower 
i i20St position, So that the clutch Eneinber 35 is 
prevented from moving to its lowermost position 
by engagement of the two sets of teeth at their 
Confronting ends, the engagement of the pin 23 
With the botton of the slot is 30 will cause the 
shifter yoke to rotate in a clockwise direction, 
a.S Viewed in Fig. 8, about the roilers as ixed 
pivots, and this rotation, in turn, will cause the 
fulcrum block 3 to rotate in a counterclock 
Wise direction about the Surface 3b as a full 
Crum, and Will thus cause the Spring 8 to be 
COne COInpreSSed beyond its initial compres 
Sion. It Will be seen, therefore, that under the 
Conditions last aSSumed, the spring 8 will act 
through the fulcrun block 3 and shifter yoke 
to bias the clutch member 5 to its towermost 
position, with the result that as soon as the spur 
gear 5 is rotated by the notor B to the position 
in Which the teeth 3 on the citch ember 
align. With the recesses between the teetin 9 on 
the Spur gear é5, the parts will ii imediately Snap 
to the positions in which they are shown in Fig. 
8. When the parts Occupy these positions, the 
Spur gear 45 is operatively connected With the 
Switch actuating Shaft 2: So that the apparatus is 
then in condition for operation of the frog by 
the motor B. At such times, the bevel gear 90 
is disconnected for the SWitch actuating shaft, 
20, With the resiit that the hand ever is 
disconnected from the frog. In order to discon 
nect the Inotor fron, 2nd connect the haid lever 
With, the frog, the selector ever 35 is rotated 
through an angle of approximately 20° from the 
position shown, thereby rotating the pin 23 
through a corresponding angle. This rotation of 
the pin 23 causes the shifter yoke to rotate in 
a counterclockwise direction, as viewed in Fig. 8, 
and hence causes the clutch member 5 to move 
UpWardly On the Shaft 20. When the clutch 
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6 
member 3 is moved upwardly under these con 
ditions, if the position of the Switch and the 
hand lever then correspond, So that the 
teeth 96 Cin the clutch Yen her align with the 
spaces between the teeth On the bevel gear 
90, the shifter yoke i A3 Will rotate about the pin 
2 as a fixed pivot, and will thus move the 

clutch member 85 to its upper extreme position 
in which the teeth on the clutch member and 
the teeth on the bevel gear mesh. The bevel 
gear 3D Will then be connected With the Shaft 
2, so that the Switch Inay be operated between 
its tWo extreme positions by SWinging the hand 
lever between its two extreme positions. If, how 
ever, the position of the Switch and the had 
lever do not correspond When the Selector level 
25 is rotated to the hand-throw position, so 
that the teeth 2 on the bevel gear 9 are oppo 
Site the teeth 66 On the clutch member, as soon 
as the clutch Inernber has been moved upwardly 
a comparatively short distance, the flat ends of 
the teeth 88 on the clutch inenber Will engage 
the flat ends of the teeth on the bevel gear 
and Will thus prevent further upward in ovement 
of the clutch lenber, With the result that the 
balance of the movement of the selector lever to 
the hand-throw position will cause the shifter 
yoke to rotate in a counterclockwise direc 
tion about the axis of the rollers , and Will 
thus cause the fulcrum block. A 3 to rotate about 
the rounded surface 38, thereby causing the 
Spring 8 to become compressed beyond its 
initial compression. It will be apparent, there 
fore, that under these conditions, the hand-throw 
lever Will not become connected with the 
SWitch until the hand lever is moved to the posi 
tion corresponding to the position of the Switch, 
at which time the energy stored in the Spring 

8 Will complete the upward novement of the 
clutch member, thereby causing the teeth on the 
clutch member to mesh. With the teeth. On the 
bevel gear 3, and hence permitting manuai op 
eration of the Switch in the manner previously 
described. 
When it is desired to restore the apparatus to 

condition for operation by the motor, the Selec 
tOr ever 25 is restored to its normal position 
in which it is shown in the diaWing. The Oper 
ation of the apparatus under these conditions is 
just the reverse of that described hereinbefore, 
and Will be readily understood from an in Spec 
tion of the drawings without describing it in de 
tail. 

It will be apparent, therefore, from the fore 
going that with apparatus embodying Our in 
vention, the selector lever 23 may be thrown to 
its operating position for either hand or motor 
operation of the frog regardless of whether there 
is an agreement or disagreement between the po 
sition of the frog and the position of the Oper 
atting mechanism. It will also be apparent that 
if the hand lever is thrown to the operating posi 
tion for either hand or motor operation of the 
frog when a disagreennent between the position 
of the frog and the position of the operating 
mechanism exists, then when the position of the 
operating mechanism is brought into agreement 
With that of the frog, the desired connection be 
"tween the frog and the operating mechanism. Will 
be automatically effected. 

Associated with the hand-throw lever and 
the selector lever 25 is a rilechanisin D includ 
ing means for locking the levers against move 
ment by unauthorized persons a Ynd means for in 
terlocking the level's in Such manner that the 
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hand-throw lever cannot be operated unless the 
Selector lever occupies the hand-throW position. 
This mechanism forms no part of our present in 
vention, and may, for example, be similar to that 
described and claired in letters Patent of the 
United States No. 1,887,376, granted to G. W. Jef 
ferson and E. G. Tittie, on November 8, 1932, for 
Railway Switch operating apparatus. Inasmuch 
as the mechanism D forms no part of our pres 
ent invention, it is deemed unnecessary to de 
scribe it in detail herein. 

It should be pointed out that the parts are so 
constructed that the bearing support 98 and the 
Supporting casting can be reversed to enable 
the SWitch machine to be assembled for either a 
right-hand or a left-hand installation. 
The motor B may be of any Suitable type, and 

may have any desired construction which will 
provide the proper operating characteristics. As 
here shown, this motor is a direct current motor 
and comprises the usual armature 39 and field 
coils 33 disposed in an enclosing casing 32, one 
end of which is provided With a removable cover 
33 through Which convienient access to the con 

In Utator and brushes, as Well as to a magnetic 
brake E. Which is disposed in one end of the cas 
ing 33 may be had. The shaft 65 which car 
ries the arnature 36 is mounted in ball bear 
ings, in the USua manner, and One end thereof 
projectS through the One end Wall of the casing 
E32 and carries the previously referred to bevel 
pinion 64. The motor B projects partWay into 
the casting ifia through an opening 34 in the 
end of the casting in such manner that the 
commutator and brushes are disposed wholly 
within the casting ia, and the motor is secured 
to the end Wall of the casting 4a, by means of 
tap bolts 35, some of which pass through clear 
ance holes in the end Wall and are Screwed into 
tapped holes provided in a flange f36 formed 
on the casing 32 at or near its medial portion, 
and the remainder of which bolts pass through 
clearance holes provided in the flange 36 and 
are screwed into tapped holes provided in the 
end wall of the casting. A U-bolt 37 is secured 
to the top of the casing 32 outside of the casting 
Elia, and this U-bolt serves as a convenient means 
for securing One end of the cover 4d in place 
and also as a means for lifting the motor when 
assenbling it to or disassembling it from, the 
SWitch machine, as Well as a means for lifting 
One end of the SWitch movement as a Whole When 
the motor has been assembled to the remainder 
Of the nechanism. 
The motor brushes if are disposed in brush 

holders it which are secured by means of Screws 
if 2 to an arcuate insulating plate 53. The in 
sulating plate A3, in turn, is Secured by means 
of tap bolts fig to a mounting strap A5. The 
nouilting strap is provided With ears 4 con 
taining arcuate slots 4, and is attached to a 
Supporting bracket S 49 by means of screws 50 
which pass through the arcuate slots 4; and are 
Screwed into tapped holes provided in the bracket 
A 29. The arcuate slots 4A are so disposed that 
When the screws 58 are loosened, the strap f 45, 
insulating plate 43 and brush holders as a unit 
may be rotated through a limited ange to en 
able the brushes to be shifted to the proper posi 
tions to provide Sparkless commutaticn. The 
upper end of the strap 45 is formed with a lug 
5 pi'ovided with a hole A52 and after the 

brushes have been adjusted to the proper posi 
tions and the screws 50 have been tightened, a 
hole is drilled in the bracket 49 in alignment 
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2,188,164 
with the hole 52, and a dowel pin 53 is driven 
into the two aligned holes to prevent the brushes 
from shifting in the event that the ScreWS 50 
Subsequently become loosened. The supporting 
bracket f 49 is secured to the opposite sides of 
the casing 42 of motor M by means of tap bolts 
54, as shown in Figs. 17 and 18. 
It should be particularly pointed out that with 

electric Switch machines as they have heretofore 
generally been constructed, trouble has been ex 
perienced in certain exposed locations under ad 
Verse Weather conditions due to accumulations 
Of frost on the notor commutator. With the no 
tOr constructed and arranged in the manner just 
described, due to the relatively large amount of 
air space which is provided within the casing 32 
at the COmmutator end of the motor, and to the 
fact that the commutator is enclosed both within 
the motor casing and also within the gear box 
Casting 4a, the tendency for frost to collect on 
the motor commutator has been practically elim 
inated. 
The previously referred to magnetic brake E 

COmprises a brake disk 57 secured to a die cast 
ing 58 which is mounted for longitudinal slid 
ing movement on the armature shaft 65, but 
which is constrained to rotate with the arnature 
Shaft by means of a feather key 59. One side of 
the brake disk 5 cooperates with a brake lining 

50 secured to a stationary brake shoe 6, and 
the other side of this brake disk cooperates with 
a brake lining 62 secured to a movable brake 
shoe 63. The stationary brake shoe 6? is 
formed with an externally screw threaded hub 
64, which hub is adjustably screwed into the in 

ner end of the bearing opening f 65 in the end 
Wall of the motor casing 32. After the station 
alry brake shoe has once been adjusted to the 
desired position, it is Subsequently maintained 
in this position by means of a locking screw 66 
which is screwed through a threaded hole formed 
in the end Wall of the motor casing, and which 
projects at its inner end into one of a plurality 
Of holes 6 provided in the outer face of the 
stationary brake shoe S in a position to receive 
the screw. The movable brake shoe 63 is pro 
vided with a hub 68 which is slidably mounted 
on a tubular Support 69 formed on the bracket 
49 in concentric relation to the shaft, 65. Sur 
rounding the hub 68 and the tubular support 
69 between the movable brake shoe and the Sup 

port is a compressed coil spring 70 which con 
Stantly biases the movable brake shoe and the 
brake disk fs toward the stationary brake shoe 
to braking positions in which the two brake in 
ingS 60 and 62 frictionally engage the brake 
disk S7. It will be apparent that when the brake 
linings are engaging the brake disk, rotation of 
the notor arnature will be resisted. 
The magnetic brake E also comprises an oper 

atting yoke f which is pivotally Suported ad 
jacent its upper end on a rod 72 mounted in 
spaced lugs 73 provided on the bracket 49, and 
the arms if a. and b of which extend down 
Wardly past the opposite sides of the movable 
brake shoe f$3 and are operatively connected in 
termediate their ends with the brake shoe by 
means of recesses 7c which are formed in the 
arms 7a and Tb, and which cooperate with 
diametrically opposite laterally projecting lugs 
75 provided on the brake shoe at its outer edge. 

Secured to the lower ends of the arms lifa and 
b are armatures 76 and 77, respectively, 

which cooperate with magnets F1 and F2 located 
in the bottom of the motor casing. As will be 

7 
seen from an inspection of Fig. 17, the magnets 
Fi and F2 are of the ironclad type, and each 
comprises a suitable cup-shaped shell 78 formed 
integral With the motor casing, a central core 
member 79 secured at one end to the shell, and 
a winding 80 which surrounds the associated 
Core member Within the associated Shell. 
A tension Spring 8 is hooked at one end onto 

a lug 82 provided on the one end Wall of the 
motor casing 30, and the other end of this spring 
is Secured to a bolt 83 which extends with clear 
ance through a hole 7 d provided in a channel 
shaped offset portion fife formed on the upper 
end of the operating yoke f. An adjusting 
nut 85 is screwed onto the outer end of the 
boit 83, and formed on the inner end of this 
nut is a wedge-shaped surface 86 which co 
Operates With a notch if provided in the ad 
jacent face of the offset portion, whereby when 
the nut 85 has been rotated to any position in 
Which the Wedge-shaped surface i86 aligns with 
the notch, the tension of the Spring 8 will act 
to hold the Wedge-shaped surface in the notch, 
and Will thus prevent the nut from becoming un 
SCrewed and destroying the adjustment. The 
Spring 8 exerts a force on the operating yoke 

which rotates the yoke in a clockwise direc 
tion, as viewed in Fig. 16, about the rod 2 to the 
position in which the recesses c on the arms 
Alfa and 7 b receive the lugs 5 on the movable 
brake shoe 63, and it will be seen, therefore, 
that the Spring fl serves to take up any clear 
ance surrounding pin 72 in such a way that the 
air gap between the armatures 7 and and 
the associated magnets F1 and F2 is held to the 
minimum. It will further be seen that due to the 
connection between the yoke if and the movable 
brake shoe 63, the force due to the spring 18 
Opposes the force Which is exerted on the movable 
brake shoe by the Spring 9, and it follows, there 
fore, that by adjusting the nut 85 to different 
pOSitions, the resultant force which is exerted 
On the movable brake disk 57, and hence the 
braking force exerted by the brake, may be quick 
ly and conveniently varied to any desired value 
Within the limits of the apparatus. 
The windings 80 of the two magnets F1 and 

F are adapted to be connected in series in the 
Operating circuit for the motor M in such man 
ner that the motor current will flow in these 
WindingS, and it Will be apparent that whenever 
the motor is deenergized, the spring 70 will 
actuate the brake to its braking position, and 
Will thus cause the brake to oppose rotation of 
the notor armature. When, however, the motor 
becomes energized, the magnets F1 and F2 will 
attract the armatures 6 and 77, and Will thus 
rotate the operating yoke f f in a clockwise 
direction as viewed in Fig. 16. This rotation will 
act through the recesses 7 c and lugs 15 to 
slide the movable brake shoe 63 toward the left, 
in opposition to the bias of the spring , to a 
position in which the pressure of the brake lin 
ings against the brake disk 5 is removed, 
thereby releasing the brake, and hence permit 
ting the motor armature to rotate without oppo 
Sition from the brake. 

It will be readily understood that when the 
arnatures 6 and are moved to their at 
tracted positions, the reluctances of the fux 
paths for the fluxes set up by the energized 
Windings will be considerably reduced due to the 
decreased air gaps between the airinatures and 
the magnets, and that, as a result, the current 
required to hold the armatures 6 and 7 in 
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their attracted positions will be considerably less 
than that required to in Ove then to their at 
tracted positions. It is desirable that the mag 
netS should not become energized at current 
Values below that flowing in the motor circuit 
under Starting conditions, in order to prevent 
improper operation of the switch machine due 
to Stray currents which might be supplied to 
the motor, and it follows that by properly adjust 
ing the air gaps which exist between the arma 
tures and the magnets when the armatures 
OCCupy their deemergized positions, the chara,c- 
teristics of the brake may be so adjusted that 
it will be necessary for a current to flow in the 
WindingS 8 corresponding to the current which 
flows in the motor under normal starting con 
ditions in Order to release the brake, but that 
the brake will be maintained in its released posi 
tion by a reduced current which is equal to the 
normal Operating current for the motor. The 
neceSSary adjustments to accomplish this desired 
result may be made by unscrewing the locking 
Screw 66 and rotating the stationary brake shoe 
6 in one direction or the other. This rotation 

Will move the stationary shoe in an axial direc 
tion toward or away from the frame 49, which 
movement, in turn, Will cause a corresponding 
movement of the nowable brake shoe 63, thereby 
causing the operating yoke to rotate to a new 
pOSition in Which the arnatures 7 and it are 
closer to, or farther away from, the magnets, as 
the case may be. After the necessary adjust 
ment has been made, the stationary brake shoe 
may again be locked against rotation by means 
Of the locking Screw 86. 
One advantage of a magnetic brake embodying 

Our invention is that due to the fact that it 
moves to itS braking position as Soon as the 
motor becomes deenergized, it tends to reduce 
the Shock upon the switch operating mechanism 
as it comes to rest following a reversal of the 
SWitch. 
Another advantage of a magnetic brake en 

bodying our invention is that it is effective to 
prevent Creepage of the mechanism due to track 
Vibrations. When the notor is deenergized, which 
inSures that the Switch Operating mechanism 
Will not become unlocked due to Creepage in the 
event of a power failure. 
A further advantage of a brake embodying our 

invention is that adjustments which may be nec 
essary due to Wear of the brake linings, and to 
adapt the brake to different Operating conditions 
may be quickly and conveniently made. 

Resiliently Supported in the right-hand end 
of the casting 4b of the SWitch machine is an 
inner casing 39 which is adapted to house an 
electromagnetic control device for controlling 
the Switch machine. This control device forins 
no part of Our present invention, and may, for 
example, comprise a polar relay of Well-known 
construction. Ina Smuch as this controi device 
forms no part of our present invention, it is 
deemed to be unnecessary to describe it in detail 
herein. 
Mounted in the right-hand end of the cast 

ing 4b above the lock rods L. and Lb and the 
Slide bar N is a circuit controllel' G which also 
embodies Our invention. As best seen in Figs. 
20 to 25, this circuit controller comprises a 
suitable Supporting franneWork 9 provided with 
end members 3 and 9 b, and having ad 
justably mounted in its sides aligned bearings 
19? and 92 in which a horizontal camshaft 93 
is journaled. The camshaft 93, which is of 
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rectangular cross section except for a rounded 
portion at each end which fits into the associated 
bearing, is adapted to be rotated or oscillated in 
response to the longitudinal movements of the 
side bar N, and for this purpose the shaft 93 
has fixed thereto a gear Wheel 94 which meshes 
With an intermediate idler gear 95 driven by 
the rack teeth provided on the upper face of 
the locking dog of the slide bar N. The idler 
gear 95 is journaled on a pin 96 (see Figs. 23 
and 24) mounted in a depending portion 97 of 
the frame 90. Mounted on the camshaft 93 
on opposite sides of the gear wheel. 94 are a 
plurality of driving collars of insulating mate 
rial, each designated by the reference charac 
ter 38 with a suitable distinguishing exponent. 
Each driving collar 98 is provided with a square 
hole which has a sliding fit on the camshaft 93, 
and as clearly shown in Fig. 24, each driving 
collar comprises a comparatively narrow web and 
peripheral flange extending in each direction 
from the outer edge of the web. A portion of 
the peripheral fange of each driving collar is 
tapered, and the tapered portion is provided 
With Serrations or teeth (not shown) around its 
entire circumference. Each driving collar f 98 
carries a contact segment of electroconductive 
material designated by the reference character 
A99 with the same distinguishing exponent as 
the exponent for the reference character of the 
associated collar. Each contact segment 99 is 
in the form of the segment of a ring, the bore 
of which is tapered to fit the tapered portion of 
the periphery of the associated driving collar. 
The bore of each driving collar is also provided 
With Serrations or teeth (not shown) which 
match the teeth. On the periphery of the insulated 
driving collars. Each contact segment 99 co 
operates at its periphery with two contact fin 
gers designated by the reference characters 200 
and 20 , respectively, with the same distinguish 
ing exponent as the reference character for the 
associated contact segment. For example, the 
contact segment 99a cooperates with the con 
tact fingers 2008 and 28 to at times close a 
contact 2008-99a-2 (a. The periphery of 
each contact segment may have any desired 
length, and due to the mating teeth on the driv 
ing collars, the segment may be turned to any 
desired position relative to the camshaft, 93. 
As here shown, the parts are so proportioned 
and the contact Segments are of Such length and 
are so disposed on the shaft 93 that the con 
tacts 2008-1998-20 a and 200b-99b-20 lb will 
be closed at all tinnes except when the slide bar 
N is in the extreme position in which it locks 
the SWitch points in their normal positions in 
which they are shown in Fig. 1, and that the 
contacts 2000-990-20 C and 203d 99d 2 Od 
will be closed at all times except when the slide 
bar N is in the extreme position in which it 
locks the switch points in the positions reverse 
to that in which they are shown in Fig. 1. The 
contacts 2GOa-992-2013, 200b-99b-20 b, 
2030-1990-20 ic, and 200d.-99d-28 d may be 
used in a Well-knoWn manner to control the cir 
cuits for the motor M, or for any other desired 
purpose. 
The circuit controller also comprises a pair of 

contact fingers 205a which are connected to 
gether for simultaneous movement by an insu 
lating bridge 26, and a pair of contact fingers 
205b which are connected together for simul 
taneous movement by an insulating bridge 206b. 
The fingers. 2058 and 205b are biased by their 
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own resiliency to lower positions in which they 
engage aSSOciated lower stationary contact mem 
bers 202a and 207b to close a pair of contacts 
205a-29a and a pair of contacts 205b-207b, 
but are adapted to be at times moved upwardly, 
by means of a point detector mechanism which 
we will now describe, to upper positions in which 
they engage an upper stationary contact men 
ber 209 to thereby close a contact 205a-209-205b. 
The point detector mechanisin is controlled 

jointly by the slide bar N and by a pair of de 
tector rods Ha and Hb which are slidably 
mounted in the casting 4b of the Switch na 
Chine for noVement in directions parallel to the 
Operating rod O, and in the for here shown 
comprises a detector plate 2 and a driving 
plate 2 2. The detector plate 2 i is slidably 
nounted on inachined Surfaces 98c (see Fig. 21) 
formed on the end members 908 and 90b of 
the frame 90, for movement at right angles to 
the camshaft 93 in parallel spaced relation 
thereto, and is guided laterally by means of two 
rollers 23 which are mounted on depending pins 
Secured to the detector plate, and which ride in 
guideways 900 formed in the end members 908 
and 1988, Wertical displacement of the detector 
plate is prevented by a pair of hold-down pieces 
24, which hold-down pieces are fastened to 
bosses formed on the end members 908 and 90b 
adjacent the opposite corners of the detector 
plate, and which project over the upper Surface 
of the detector plate with Some clearance. 
Mounted on the underside of the detector plate 
are four rollers, two of which 258 and 2 68. 
cooperate with the point detector rod Ha (see 
Fig. 21), and the remaining two of which 25b 
and 2Sb cooperate With the point detector rod 
Hb. The detector rods Ha and Hb are adjusta 
bly connected by means of connecting rods 
2a and 2 b (see Fig. 1) and point lugs 2.8a. 
and 28b with the front rods a and b, re 
spectively, and it will be apparent, therefore, 
that any movement of the Switch points will 
cause corresponding longitudinal movement of 
the detector rods. Each of the detector rods is 
provided at the end which is connected to the 
asSociated connecting rod With a reduced por 
tion 220 (see Figs. 21 and 31), and adjustably 
mounted on this reduced portion is a sleeve 22 
which forms, with the portion of the detector 
rod. Which is not reduced, an annular receSS 
222. The parts are SO adjusted that the recess 
222 in the detector rod Ha will align with the 
roller 25a, and the recess 222 in the detector 
rod Hb will align with the roller 26b, when and 
only when the Switch points occupy their nor 
mal positions in which they are shown in Fig. 1; 
and that, the recess 222 in the detector rod Ha 
will align with the roller 2 68, and the recess 
222 in the detector rod Hb Will align with the 
roller 25b When and only When the SWitch 
points occupy the extreme position opposite to 
that in which they are shown in Fig. 1. It is 
obvious that when the recesses 222 in the de 
tector rods Ha and Hb align with the rollers 258 
and 25b, the detector plate 2 is free to move 
to the left to a normal position in Which the rol 
lers 25a and 26b enter the associated recesses, 
in which position the detector plate is shown in 
the drawings, and that When the recesses 222 
in the detector rods Ha and Hb align with the 
rollers 268 and 25b, the detector plate 2 f is 
then free to move toward the right to a reverse 
extreme position in which the rollers 2f 6 and 
2 5b enter the associated recesses. The parts 

9 
are so proportioned that when either one of the 
recesses is out of alignment with both of the 
associated rollers, these rollers will cooperate 
With the associated detector rod to force the de 
tectO:" plate to, and hold it in, a position ap 
proximately midway between its two extreme 
positions. 

In order to allow for slight, Variations which are 
likely to occur between the position of the Switch 
points and the position of the switch machine, 
due, for example, to the shifting of the ties, with 
out interfering with the free operation of the 
point detector rods, and at the Sarine time permit 
a limited annount of movement between the con 
Inecting iods and the detector rods to prevent, 
binding of the detector rods in their guideways 
due to the necessary movement of the connecting 
rods caused by the movement of the SWitch 
points between their two extreme positions, we 
prefer to Secure each of the detector rods to the 
aSSociated connecting rods in the manner shown 
in connection with the detector rod Ha and con 
necting rod 2f a shown in Fig. 31. Referring to 
Fig. 3, as here shown, an upturned portion 21 
of connecting rod 28 is provided with an eye 
22 which loosely receives a screw threaded por 
tion 2 S1 of the connecting rod Ha with some 
Clearance. One Side of the eye 22 is formed 
with a hexagonal recess 2 E3 having a concave 
inner surface, and the other side of the eye 272 
is provided with a convex Surface 274 which is 
parallel to the concave inner Surface of the eye. 
A nut 2231 is screwed onto the threaded portion 
2.91 of the connecting rod Ha. On the side adja 
cent the recess 23, and this nut fits loosely into 
the recess 2:3 and is provided at its inner end 
With a convex surface having the Sane radius of 
curvature as the contiguous concave Surface of 
the eye. Mounted on the Screw threaded por 
tion of the rod on the other side of the eye 2 it is 
a nut 2241 provided on the side adjacent to the 
eye with a concave surface having the Same 
radius of curvature as the contiglous CorveX Sur 
face of the eye. The nuts 2231 and 2251 are so 
adjusted that relative longitudinal novement of 
the connecting rod and detector rod is prevented, 
but that, a limited amount of angular movement 
of these two rods is permitted, and the nutS are 
then locked in place by a jann nut 233 which is 
screwed onto the threaded portion 2 9 of the 
detector rod and which engages the Outer face 
of the nut 2241. 
The driving piate 2:2 is slidably mounted in 

guideways 225 provided on the detector plate 2 
on opposite sides of a rectangular opening 225 
formed therein, and is arranged to be moved be 
tween an intermediate and two extreme positions 
in response to the movement of the slide bar N 
between its interimediate and two extreme posi 
tions, by means of two cans 22a and 228 which 
are mounted on the cam-shaft 93 on Opposite 
sides of the gear wheel 94, and which cooperate 
with two rollers 229 and 23 Secured to uprights 
23i formed on the driving plate. A driving arm 
232 (see Fig. 22) is pivotally attached at One end 
to the detector plate 2 by means of an up 
standing pin 233, and is provided intermediate its 
ends with a rectangular slot 235 which slidably 
receives a cross-head block 235 pivoted on an up 
standing pin 236 Secured to the driving plate. 
The free end of the driving arm 232 carries a 
roller 23.2a which cooperates With a radia notch 
237 a provided in an operating aim 237. The op 
erating arm 23 is pivoted at One end on a pin 
238 secured to the detector plate 2: , and is op 
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1 O 
eratively connected at the other end with a ten 
Sion Spring 239 which is stretched between the 
arm and a projecting lug 283 formed on the de 
tector piate. The tension of the spring 239 is 
Such that Linder normal operating conditions the 
roller 232 will remain in the notch 237a, and it 
Will be apparent that as long as the roller re 
mains in this notch the detector plate will move 
in response to, and in unison with, the driving 
plate 2S2, but that, if the roller 232a is forced out 
of the notch 23a in the arm 232, the detector 
plate can then move independently of the driving 
plate, or vice versa. 
An L-shaped latch dog 242 is pivotally attached 

intermediate its ends to the detector piate 2: , 
and is biased by means of a coil spring 243 to a 
latching position in which a notch 23.2a in the 
ara receives a latch lug 23 Fe formed on the op 
erating arm 232 provided the operating arm is 
then moved Cutwardly to the position which it 
Occupies when the roller 2328 is forced out of the 
notch 23, in the arm 237. The spring 243 abuts 
at One end against an upstanding lug 24.2b formed 
On the short arm of the latch dog 242, and at the 
Other end against an upstanding lug 2448 formed 
On 8, latch arrn 246. The latch arm 244 is piv 
Otally mounted at one end on the pin 238 under 
neath the Operating arn 237, and is constantly 
biased by means of the compressed spring 243 to 
a latching position in which a notch 256 b formed 
in its Outer side is adapted to receive a latch catch 
245 secured to the frame 98. The tension spring 
239 is Somewhat stronger than the compression 
Spring 23 and provided on the operating arm 
23 is a vertically offset laterally projecting por 
tion 23 which cooperates with the lug 244a at 
itS Outer Side to prevent the latch arm from mov 
ing to its latching position except when the roller 
232 is forced out of the notch 23a in the op 
erating arm 23. The parts are so proportioned 
that the notch 268 will align with the latch catch 
245 when and only when the detector plate 2f 
occupies its intermediate position. 
AS Willi appear hereinafter, it is desirable to be 

able to at times prevent the latch dog from mov 
ing to its latching position, and for this pur 
pose the latch dog is provided with a hole 242d 
Which, When the latch dog is rotated in a counter 
clockwise direction through a slight angle from 
the position shown to a position in which the lug 
23ie is clear of the side of the latch dog 242, aligns 
With a tapped hole 248 provided in the detector 
plate. The hole 246 is adapted to receive a screw 
28, and it will be apparent that when the screw 
247 is in place in the two aligned holes, the latch 
dog 232 will be held in a fixed position in which 
it is out of engagement with the latch lug 23ie on 
the operating arm 23. In order that the screw 
24 will always be available, the detector plate is 
provided With a Second Screw threaded hole 248 
(see Fig. 21) in which the screw 24 is normally 
kept, and the latch dog 8.32 is provided With an 
arcuate slot 22e which, when the Screw 24 is in 
the hole 248, receives the head of the screw with 
Sufficient clearance to permit, the normal in 
tended movement of the latch dog. 
The upper side of the detector plate 2 f is 

provided on opposite sides of the driving plate 
2 f2 with rack teeth 2 a. and 2 b, respectively, 
which mesh With gear Segnents 25 a. and 256b 
formed on can members 25 a. and 25b. The can 
members 25 a. and 25 b are journaled on bushings 
252a and 25.2b which are mounted on the camshaft, 
93 on opposite sides of the cam members 22 and 

228, and are maintained in the proper longitu 

2,183,164. 
dinal positions to engage the rack teeth by means 
of aninular flanges 2538 and 253b for:yed on the 
bushings, and Washers 254a and 25 lb which are 
interposed between the bushings and the adja. 
cent driving collars 88b and 980. The can 
member 25 is provided, in addition to the gear 
Segment 250 with an upwardly extending can 
segment 255 which is adapted to cooperate with 
a roller 256 carried by the insulating bridge 266b, 
and the cam member 25ia is likewise provided, 
in addition to the gear segment 2568, with an 
upWardly extending can segment 255a, which is 
adapted to Cooperate With the roller 25 Sa carried 
by the insulating bridge 2888. The upper portion 
of the cam segments 2558 and 255b, as here shown, 
are curved, and are slightly more than twice as 
Wide as the rollers 258a, and 256b. Formed in the 
upper Surface of the can Segrinent 255b adjacent 
the opposite ends therein in laterally spaced rela 
tion are two recesses or notches 25 and 585 
(See FigS. 22 and 23) Of Such length and size that 
When either One of these notches is in alignment 
With the roller 256b, the contact finger's 25b Will 
be free to move, due to their bias, to their lower 
most positions. The roller 256 is loosely mount 
ed on a laterally extending pin 259b which is slid 
ably mounted at its opposite ends in vertical slots 
266 formed in depending lugs 26 b provided on 
a roller Support 262 b, and the roller support. 262b, 
in turn, is secured to the insulating bridge 26 
by means of a tap bolt 263b (Fig. 23). The tap 
bolt 263 extends downwardly through an elon 
gated vertical slot 264b (Fig. 20) formed in the 
bridge 286b, and is screwed at its lower end in a 
tapped hole 265 provided in the roller support. 
Formed on the upper side of the roller support 
262b are serrations 266b which cooperate with ser 
rations 267b formed on the underside of the bridge 
233b in such manner that by loosening the bolt 
233b the roller supports may be shifted longitu 
dinally relative to the fingers 285 through a lin 
ited distance to take care of manufacturing varia 
tions in the aSSembled parts, and to obtain the 
proper timing of the contacts. The pin 259b is of 
sufficient length, and the parts are so proportioned 
that When the pin is at the lower end of the slots 
2$3b, the roller 256b can be slid longitudinally 
along the pin from a position in Which it Will 
enter the notch 258b in the can segment 255b 
When this can Segment is rotated to One extreme 
position, to a position in which it will enter the 
notch 25.7b in the can segment 255 when the can 
segment is rotated to its other extrenne position. 
When, however, the pin is in the upper ends of the 
slots 260b, the roller 256b is held in the proper 
position to cooperate With the one notch or the 
other, as the case may be, by a vertically dis 
posed wall 268b (Fig. 24) which is provided on 
the roller support for this purpose. The upper 
end of the wall 258 extends into a groove 2G9b 
formed in the underSide of the insulating Support, 
2.96b and acts as a guide to position the rolle Sup 
port laterally with respect to the insulating bridge. 
The parts are further so proportioned that when 
the roller 256b is out of both of the notches 2 Eib 
and 258b, the fingers 25 will be lifted by engage 
ment of the roller with the upper surface of the 
cam segment 255 to their upper positions. The 
can segment 255 is similar in construction to the 
cam segment 255, and the parts of this calin seg 
ment are designated by the Same reference chal 
acters as the corresponding parts of the can seg 
ment 255, but with the exponent C added thereto 
in place of the exponent b. The means for Se 
curing the roller 2568 to the insulating bridge 253b 
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2,183,164 
is likewise similar to the means for Securing the 
roller 256b to the bridge 266b, and the parts of 
these two means are designated by the Sai Ye ref 
erence characters with Suitable distinguishing eX 
pOrientS. 

the operation as a whole of the portion of the 
circuit controller thus far described is as follows: 
As shown in the drawings, the SWitch points oc 
cupy their full noimal positions and are locked 
in these positions by the slide par N, and under 
these conditions, the camshaft 93 is rotated in 
a counterclockwise direction, as Viewed in Fig. 23, 
to what we shai term its normal eXtreme posi 
tion, so that the notor conti?ol contactS 23 
39C 2 ic and 25d 33d-23d aire closed, and 

the motor control contacts 25-issa-2 is and 
2b-93b-2, b are open. Furthermore, under 
these conditions, the driving plate 2 i is noved to 
its left-hand or normal extreme position by the 
can 22 and rollier 229, and since the notches 222 
and the point detector rods Ha and H are then 
in alignment. With the rollers 2 5 and 23, SO 
that the detector plate 2 i is free to move to its 
left-hand extreme position, the detector plate is 
moved to its left-hand or norinal eXtreme positio: 
through the medium of the driving airin 232 aid 
the operating arm 237. When the detector plate 
23 occupies its normal extreme position, the C&In 
merbers 252a and 252b are rotated in a clock'Wise 
direction to their normal extreme positions, and 
the roilers 256a and 256b are disposed in Such posi 
tions on the associated pins 259a and 259 that, 
under these conditions, the contacts 25-28 
are open and the contacts 23-2 are closed 
We will now assume that with the parts in the 

positions just described, the Switch. Inachine is 
operated to move the Switch points fron their 
normal positions to their reverse positions. Dur 
ing the first or unlocking part of the resultant 
movement of the slide bar N, no motion of the 
switch points takes place for the reasons pointed 
out hereinbefore, but during this movement, the 
camshaft 93 is rotated in a clockwise direction 
to its intermediate position, and this movement 
causes the contacts 2888-1998-2 G8, and 20 
99b-29 b to become closed. This noVeneit also 

causes the driving plate 2 f2 to nove to its inter 
mediate position due to the coaction between the 
can 28 and the rollier 238, and this latter nove 
ment, in turn, moves the detector plate 2 to 
its intermediate position, thereby calising the Cain 
members 25a and 25 b to rotate to their inter 
mediate positions. The rotation of the Carin 
members 25 a. and 25 b to their intern ediate 
positions causes both rollers 255 and 256b to 
ride on the high portions of the can members, 
thus causing the contacts 28th and 297 to be 
come opened and contact 25-29-25 to 
become closed. The novernent of the detector 
piate 2 to its intermediate position also moves 
the rolliers 25a and 2.6b out of the recesses 322 
in the point detector rods Ha and H and it Will be 
apparent, therefore, that during the novernent 
of the Switch points to their reverSe positions, all 
of the rollers 2 sa, 2 3b, 298, and 2 Sb are clear 
of the point detector rods so that the resultant 
movement of the point detector rods Will not 
cause any novenient of the detector plate. After 
the Switch points have reached their full reverse 
positions, the finai or lockiing novement of the 
slide bar N which then takes place Will rotate the 
camshaft 33 in a clockwise direction, as Viewed 
in Fig. 23, from its internediate to its reverse 
extreme position, thereby Opeiling contacts 
2000-1990-2c and 200-99d-20 d. This ro 

1 
tation of the camshaft 93 will also act through 
the can 228 and the roller 230 to move the driv 
ing plate 22 to its reverse extreme position, and 
since the notches 222 in the point detector rods 
will then be in alignment with the rollers 268 
and 25b, so that the detector plate is free to 
nove to its reverse extreme position, the nove 
ment of the driving plate 2 i2 will act through 
the driving arm 232 and the Operating arm 23 
to move the detector plate to its reverse extreme 
position in which the rollers 268 and 2 b are 
disposed within the aligned notches 222. The 
movement of the detector plate Will rotate the 
can members 25ia and 25 Ab in a counterclockwise 
direction, as viewed in Fig. 23, from their inter 
mediate to their reverse extreme positions, and 
When the cam member 25 a reaches its reverse 
extreme position, the roller 2559, Will enter the 
notch 258a, and will thus allow the contact fingers 
2.3a to drop to their lowermost positions, thereby 
opening contact 25-29-205 and closing con 
tactS 25a-2a. It should be noted that inas 
much as the driving and detector plates move in 
unison in the manner just described during re 
versal of the Switch points by the Switch machine, 
all parts of the latch mechanism will renain in 
the relative positions shown under these condi 
tions, and the latch mechanism does not, tiere 
fore, have any effect On the operation Of the cir 
cuit controller Under these conditions. 

If, after the Switch points have been noved to 
their reverse extreme positions, the SWitch na-. 
chine is subsequently operated to restore the 
Switch points to their normal positions, the opera 
tion of the circuit controller Will be exactly the 
reverse of that just described, and it is believed, 
therefore, that this operation Will be apparent 
from the foregoing and from an inspection of 
the drawing without further detailed description. 
We will now assume that with the parts in the 

positions in Which they are shown in the drawing, 
the detector rod Ha is moved upwardly, due, for 
example, to a train trailing the SWitch. This 
movement will force the roller 25a. Out of the 
recess 222 in the detector irod, thereby forcing the 
detector plate 2 toward the right, as viewed in 
Fig. 2, to its intermediate position, and since the 
driving plate 2.2 is now held Stationary by the 
cam 22 and the roller 229, the driving arm 232 
Will be rotated in a counterclockwise direction, as 
viewed in Fig. 22, about the pin 233 an amount 
which is approximately twice the distance that 
the detector plate is moved. This rotation will 
force the roller 23.2a. Out Of the notch 3a in 
the operating arm 23 and onto the curved side 
of this arm adjacent the notch, thereby causing 
the operating arm to rotate in a counterclockwise 
direction, as viewed in Fig. 22, about the pin 
238, and hence causing the spring 239 to become 
stretched beyond its initial tension. The operat 
ing arm 23 on each side of the notch 23, a has a 
curved surface having a radius whose cente is the 
pin 233, so that when the roller 233 engages 
this surface, the force due to the Spring 33 does 
not tend to drive the detector plate 2 longi 
tudinally. The counterclockwise rotation of the 
operating arm 23 under these conditions moves 
the lug 23e upwardly, as viewed in Fig. 22, to a 
position in which it aligns. With the notch 228 in 
the latch dog 242, whereupon the latch dog ro 
tates in a clockwise direction, as Viewed in Fig. 
22, due to the bias of the Spiring 333, to its latch 
ing position in Which the notch 283 receives the 
lug 237e, thereby causing the operating arm to 
be Subsequently retained in its displaced position. 
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12 
The movement of the operating arm 237 also 
permits the spring 243 to drive the latch arm 244 
to the position in which the latch catch 245 enters 
the notch 24.4b. The innoveinent of the detector 
plate 2 to its intermediate position further 
causes the cam members 23a and 25 Ab to rotate 
to their intermediate positions, thereby causing 
the contacts 205b-20 lb to become opened. 

After the parts have once been moved to their 
latching positions, they Will subsequently remain 
in these positions until the latch mechanism is 
operated to restore these parts to their normal 
positions. This may be done provided the switch 
points have not been damaged, or if they have 
been damaged provided they have been SubSe 
quently repaired, by applying a Squeezing action 
against the lugs 242b and 244 by means of the 
thumb and fingers. This squeezing action Will 
rotate the latch dog 262 in a counterclockwise 
direction, as viewed in Fig. 22, to an unlatching 
position in which the lug 23e is clear of the 
notch 2428, and will also move the side of the 
latch arm 244 into engagement with the rollei 
232a, and will rotate the latch arm to the posi 
tion in which the notch 26 b is clear of the latch 
catch 245. The side of the latch arm 244 adjacent 
the roller is so shaped that a reasonable pressure 
applied by the fingers to the latch arm will restore 
the roller 232b to its normal position in which it 
aligns with the notch 23, a by callSing the de 
tector plate 2 to move longitudinally. When 
the roller 2328 reaches the position in which it 
aligns with the notch 23 in the operating arm 
237, the spring 239 will move the operating arm 
to a position in which the roller 232 enters the 
notch 237a, after which the spring will then be 
come effective to hold the plates 2 and 22 
in their normal relative positions until the next 
trailing move occurS. 

If the detector rod Hb had been displaced 
downwardly instead of the detector rod Ha being 
displaced upwardly, under the conditions just de 
scribed, the operation would have been identical 
with that just described except for the fact that 
the motion of the detector plate 2 toward the 
right under these conditions would have been due 
to the coaction between the roller 26b and the 
recess 222 in the detector rod Hb. 
Under some conditions, it is desirable to be able 

to reset the latch mechanism by operating the 
switch machine from one extreme position to its 
other extreme position, and when this is the case, 
the atch dog 242 will be rendered inoperative 
by removing the screw 247 from the hole 248 and 
placing it in the aligned holes 242d and 246. AS 
suming that the screw has been placed in the 
aligned holes 242d and 246, and that the latch 
mechanism has been operated due, for example, 
to a train trailing the switch, the detector plate 
2 Will be held in its intermediate position by the 
roller 26b until the driving plate 22 is moved to 
its intermediate position by operation of the 
switch machine, at which time the roller 232 
will drop into the notch 237a in the operating 
arm 237, whereupon the force of the spring 239 
acting through the operating arm 237 and the 
lug 244a will rotate the latch arm to the position 
in which the notch 24.6 b is out of engagement 
With the latch catch 245. When this happens, 
the detector plate Will then be free to move in 
response to the movement of the driving plate 
2, providing the Switch points have not been 
damaged, or if they have been damaged and have 
been Subsequently repaired, so that the rollers 
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25 and 26 are then free to enter the proper 
recesses 222 in the detector rods. 

It is desirable in Order to avoid changes in 
Wiring for right-hand and left-hand installations 
to always have the normal indication circuits, 
Which circuits are usually controlled by the con 
tacts 205a-2a and 25b-2b of the circuit 
controller, completed over one particular contact. 
In Order to permit this to be done, it is necessary 
to be able to readily reverse the operation of the 
contacts 205a-27a and 205b.-28. Ab. With ap 
paratus embodying our invention, this can be 
done by merely lifting the fingers 2558 and 285h 
far enough to permit the pins 2598 and 259b which 
Support the rollers 256a and 256b to drop to the 
bottom of the slots 2608 and 28b in the roller 
Supports 262 and 262b, and then sliding the rol 
ers 256a and 256 b along the pins 259a and 259b 
from the one end of these pins to the other end 
of these pins and then releasing the fingers. 
This change in the position of the rollers Will 
cause these rollers to cooperate with the other 
notches in the can members 25ia and 25b, there 
by effecting the desired reversal in the operation 
of the contact fingers. It should be noted that 
this change does not affect the adjustment of 
the contactS So that no further adjustment of 
the contacts need be made after the change has 
been made. 
The Switch machine also comprises means for 

automatically releasing the magnetic brake E 
Whenever the selector lever 25 is moved away 
from the motor operating position. As here 
Shown, these means comprise a push rod 275 
(Fig. 18) which is slidably mounted in one end of 
the casing 32 of motor B, and which cooperates 
at its inner end with a boss life provided on the 
depending arm of the clutch operating yoke 

in Such manner that by moving the rod 225 
inwardly the yoke can be rotated in a clock 
Wise direction, as viewed in Fig. 16, in opposition 
to the bias of the spring 70, to the same posi 
tion to which this yoke is moved when the elec 
tromagnets F and F2 become energized. The 
Outer end of the push rod 275 is pivotally at 
tached to one arm of a bell crank lever 276 which 
is pivotally secured to the motor casing, and the 
Other arm of the bell crank lever, 276 is pivotally 
attached to one end of a connecting rod 2: 8 (Fig. 
7). The connecting rod 278 extends through a 
Slot 279 (see Fig. 4) formed in a curved arm 2 Sb 
(Fig. 7) provided on a vertical crank 273, and is 
yieldably connected with the arm 2A9b by means 
Of nuts 28 which are screwed onto the connect 
ing rod 218 on One side of the arm, and a spring 
pressed pin 282 which is slidably mounted on the 
Connecting rod On the other side of the arm. The 
Crank 29 is journaied at its upper and lower 
ends, respectively, in suitable bearings formed in 
the bearing plate 53 and in the bottom wall of 
the casting 48, and is biased in a counterclock 
Wise direction, as viewed in Fig. 7, by means of a 
tension Spring 28 which is stretched between an 
arm 279 provided on the crank 229 and a pin 
282 secured to the bearing plate 53. A third crank 
alm 279 is formed on the crank 229 adjacent 
its lower end, and this latter crank is operatively 
connected by means of a link 283 with a vertically 
disposed crank arm. 284 secured to one end of a 
rockshaft 285. The rockshaft 285 extends longi 
tudinally of the switch machine (see Figs. 2 and 
3) at one side thereof from a point adjacent the 
arm 279 to a point adjacent the left-hand end 
of the circuit controller C, and is operatively con 
nected intermediate its ends with a transversely 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 



0. 

15 

20 

25 

30 

40 

50 

50 

2,183,164 
extending rockshaft 286 by means of a laterally 
extending arm 28 which is Secured at one end 
to the rockshaft 285, a vertical connecting rod 
288 which is pivotally connected at its lower end 
to the free end of the arm 287, and a horizontally 
extending arm 289 which is pivotally connected at 
One end to the upper eld of the connecting rod 
283, and is secured at its other end to the rock 
Shaft 285. The rockshaft is journaled in suit 
able lugs formed on the bearing plate 23, and is 
provided at the end opposite to the arm 289 with 
an airn 29 (Figs. and 15) provided with a cam 
follower 28, which cooperates With a cam 29 . 
The can 33 is journaled on the hub of the 
previously described segmental bevel gear 92 and 
has formed integral therewith a gear wheel 292 
which meshes with a pinion 293 mounted on one 
end of a jackshaft 294. The jackshaft 294 is 
journaled in a bearing 295 secured to the hub of 
the segmental gear 298, and is provided at the 
end opposite to the pinion 293 with a similar pin 
ion 28 which meshes with a gear wheel 298 
formed en the inner end of the shaft 24. 

the partS are so proportioned that the spring 
28; Will act to bias the caim follower 2838 into en 
gagement with the cam. 29, and that when the 
Selector lever occupies its motor operating posi 
tion, the cam follower will then engage the can 
at 2, low portion 23 a. The parts are further so 
proportioned that when the cam follower is e 
gaging the caim at the low portion as a, the push 
rod 25 will be moved outwardly far enough to 
permit the parts of the magnetic brake to occupy 
their normal braking position. 
In operation, when the selector lever 25 is 

rotated away froin the position shown, the hand 
throw lever will be locked in the position shown 
due to the previously referred to interlocking 
mechanism, and as a result the rotation of the 
selector lever will act through the shaft 24, gear 
wheel 298, pinion 29, shaft 294, pinion 293, and 
gear 292 to cause the cam 29 to rotate in unison 
With the Selector ever, and as Soon as th& Carn 
has been rotated through a relatively Small 
angle, the high portion of the can will move into 
engagement With the cam follower 29.3a. This 
will cause the cam follower, and hence the can 
arm, to rotate in a clockwise direction, as viewed 
in Fig. 15, which rotation, in turn, Will act 
through the rockshaft 236, the arm 289, the con 
necting rod 238, this arm 28, the rockshaft 285, 
the arm 234, the 1ink 283, the crank 29, the 
connecting rod 2 3, the bell crank lever 27, and 
the push rod 2: to release the brake. The 
brake will then be held in its released position 
until the selector lever is subsequently restored 
to the position shown. 
When the selector lever 25 occupies its hand 

throw operating position and the hand-throw 
lever 3 is operated, the gear wheel 298 will 
regain stationary, and Lynder these conditions, 
the pinions 23 and 293 will ride idly around the 
gear Wheels 393 and 232 without causing any 
rotation of the can 29 . It will be seein, there 
fore, that operation of the hand lever 5 will 
not have ary effect upon the brake releasing 
mechanisin, 

it should be pointed out that the rockshaft, 
2iS is so arranged that in the event the Switch 
in achine is assembled with the hand-throw and 
Selector levers on the Oposite side of the switch 
riachine to that in which they are showth in the 
d'awiiig, the can airn 29 can be removed from 
the upper end of the rockshaft, as viewed in 
Fig. , and placed on the lower end, Whelezigon. 
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it will then be in the proper position to cooperate 
With the can 29 in its new position. 
One advantage of providing means for releas 

ing the brake automatically when the selector 
lever 25 is rotated away from the position shown 
is that it permits free movement of the gear 
train prior to any movement of the clutch men 
ber f05, thereby relieving any tension which 
night exist between the teeth. On tha clutch 
member and the teeth on the Spur gear 35 caused 
by the force necessary to force the Switch points 
to their full extreme positions, and hence in 
Suring that the clutch member will be free to 
move readily from its lower position to its upper 
position in response to the movement of the 
Selector lever. 
The Switch machinery further comprises auxil 

iary contact mechanisin for interrupting the no 
tor circuit. Whenever the hand lever is noved 
a Way from the motor Operating position to insure 
that the motor cannot be operated in a manner to 
cause injury to a person who is attempting to 
operate the Switch machine by means of the 
hand lever, as well as for conditioning circuits 
for indicating at a remote point that the Switch 
movement is in condition for manual operation. 
As here shown, this auxiliary contact mechanisrin 
comprises a plurality of forked contact fingers 
30, 302, 333, 394, and 35 secured to an insu 
lating rockshaft 395 journaled at its end on 
trunnion Screws 30 mounted in Suitable lugs 
i 90e provided on the frame 90. The finger 3: 
cooperates with two contact members formed 
integral with terminal posts 3 a 39 b, secure 
to one of the insulating members 38 comprising 
part of the previously described circuit controller 
to form a contact, 3 a-3-3b and the fin 
gers 382, 393, and 304 similarly cooperate with 
contact members formed integral with the ter 
minal posts 392& 30.2b, 30.3a 3e3b, 384a 3:34b, to 
close contacts 382a-302-32b, 338-33-33b, 
and 3 2a-394-3)4b. The finger 35 cooperates 
with two contact members formed integral With 
the terminal posts 34b and a terminal post 3'58. 
to form a contact 34b-35-358. The rock 
shaft 306 is connected by means of an arm 33 
(see Fig. 2), a link 39, and an arm 3 (see Fig. 
3) with the previously described rockshaft 283 
in Such manner that the rockshaft 3.6 will be 
rotated to the normal position shown when the 
cam follower 29a is engaging the cam 29 at the 
low portion 29 a, but that, when the can foll 
lower 29 fa is engaging the can 29 at the high 
portion, the rockshaft will then be rotated in a 
clockwise direction, as viewed in Fig. 23 fron the 
position shown to a reverse position. The con 
tact fingers are so arranged that When the rock 
shaft occupies its normal position, the contacts 
3): a-3 -30 lb, 32a-332-32b, 3032-333-333b, 
and 34a-394-34b Will be closed and the con 
tact, 34b-35-3.5a will be open, whereas, when 
the rockshaft is rotated to its other extreme po 
sition, the contact 34b-385b-35 will then be 
closed and the remaining contacts Will be open. 
It follows, therefore, that when the selector lever 
occupies its motor operating position, the con 
tacts 30 a.30-32b, 32-32-322b, 33a 
303-303b, 3248-34-304b will be closed and the 
contact 3Ab-305-3058, Will be open, but that, 
as soon as the selector lever is moved away from 
the motor operating position, the contact 33b 
35-35a, will become closed and the remaining 
contacts Will becomine Open. 
In some installations of SWitch machines it is 

not necessary to operate the Switch machine 
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14 
manually except in cases of emergency, or for 
purposes of test and adjustment, and When this 
is the case, the gear mechanism described here 
in before may be replaced by the simplified form 
of gear mechanism shown in FigS. 26 and 27. 
This gear mechanism is enclosed in a casting 4 
Which can be bolted to the base plate it in place 
of tie casting ta, and differs from the previously 
described gear mechanism in that it does not 
include the hand-throw lever i, the SelectO 
lever 25, and associated parts for Selectively 
connecting the Switch actuating shaft With the 
hand ever or With the gear wheel 5. Further 
more, the gear wheel 45 instead of being loosely 
mounted on the switch actuating shaft 20 is 
splined to a switch actuating shaft 26, the upper 
end of which is considerably shorter than the 
upper end of the Switch actuating shaft 20. It 
will he seen, therefore, that when the SWitch ma 
chine is no dified in the manner just described, 
the motor B is constantly connected With th 
Switch actuating Shaft. 
With the gear mechanism constructed as ShoWin 

in Figs. 26 and 27, when it is desired to operate 
the Switch machine by hand, a hand Crank, not 
shown, is placed onto the upper end of the shaft 
82 and this shaft is then rotated by means of 
the hand crank. When the SWitch machine is 
being operated by means of the hand crank, it is 
desirable for obvious reasons that the magnetic 
brake E should be released, and for this purpose 
We provide mechanism which We Will now de 
Scribe. As here shown, this mechanism Con 
prises a vertical shaft 327 which is journaled at 
its upper end in the bearing plate 53, and at its 
lower end in the base of the casting 4f. Secured 
to this shaft adjacent its lower end is a crank 
38, the function of which will be made clear 
presently, and rotatably mounted on this shaft 
above the crank 38 is a sleeve 39 provided With 
a laterally projecting arm 32, which arm is 
Operatively connected with the yoke 7 of the 
magnetic brake E in the same manner that the 
arm 273b of the crank 29 shown in Figs, 4 and 7 
is operatively connected with the yoke it. It 
Will be seen, therefore, that by rotating the sleeve 
388 in the proper direction, the brake E can be 
released. The upper end of the sleeve 39 is pro 
vided with an integral can follower 32, and this 
can follower projects toward and cooperates with 
a cam 322 formed integrally with the lower end 
of a short Shaft 323 (see Fig. 28). The short 
shaft S.23 is journaied intermediate its ends in a 
bearing 326 formed in the bearing plate 53, and 
has secured to its upper end a guard plate 325 
which serves to hold the shaft 323 in place in the 
bearing 32:3. The shaft 323 is rotatable between 
a horraal position in which the lower edge of the 
guard plate, as viewed in Fig. 26, engages a stop 
pin 328 Secured to the upper side of the bearing 
plate 53, and an upper or brake releasing posi 
tion, and the guard plate 325 is SO constructed 
that it will prevent the hand crank from being 
placed onto the shaft, 62 to rotate this shaft ex 
cept, when the short shaft 323 Occupies its brake 
releasing position. The parts are so proportioned 
that when the shaft 323 occupies its normal posi 
tion and the brake occupies its brake applying 
position, a slight anourt of clearance Will exist 
between the can 322 and the cam follower 32, 
but that, When the shaft 323 is rotated to its 
brake releasing position, the can 322 will engage 
the can follower 32, and will thus rotate the 
sleeve 343 in a clockwise direction, as viewed in 
Fig. 26, in a nanner to release the brake. To en 
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able the short shaft 323 to be readily rotated to 
its brake releasing position, the upper end of 
this shaft is made Square in Such manner that 
the hand crank which is used to rotate the shaft 
62 may be placed on the upper end of the shaft 
323. 
The shaft, 323 is hollow, and slidably mounted 

in a guide bearing 3238 formed in the upper end 
of the shaft and in a plug 328 which is ScreWed 
into the lower end of the shaft, is a J-shaped 
latching dog 329. The latching dog 329 is COn 
strained to rotate in response to rotation of the 
shaft 323 by means of a hole 330 which is formed 
in the cam 322 and which slidably receives the 
short leg 329) of the latching dog, and the latch 
ing dog is biased, by means of a Spring 33 which 
Surrounds the long leg 329b of the latching dog 
between the plug 328 and a collar 332 Secured 
to the long leg 3298, to an upper or latching posi 
tion in which the short leg 329b of the dog enters 
a hole 333 provided in the underside of the bear 
ing plate 53. The hole 333 is so positioned that 
it Will align with the short leg 3298 of the latch 
dog when and only when the short shaft 323 is 
rotated to its brake releasing position, and it 
will be seen, therefore, that when the shaft 323 
is rotated to its brake releasing position, the 
short leg 329a of the latch dog will enter the hole 
333 due to the bias of the Spring 33, and will 
thus cause the shaft, 323 to automatically be 
corne latched in its brake releasing position until 
the latch dog is operated to release the shaft. 
This may be done by pressing downwardly on 
the upper end of the long leg 329a of the latch 
dog, which will automatically be done if a cover 
33. Which must be removed in Order to obtain 
access to the shaft 62 is replaced, the downward 
motion of the latch dog in this latter event being 
caused by a boss 335 which is provided on the 
underside of the cover, and which cooperates with 
the upper end of the long leg 3298 of the latch 
dog. 
The crank 38 referred to hereinbefore is op 

eratively connected with the sleeve 39 by means 
of a lost notion connection conprising a depend 
ing arcuate lug 39a formed On the lower end of 
the sleeve, and cooperating With an upstanding 
arcuate lug 38a formed on the hub of the crank 
38. The crank 3;8 is also pivotally connected 
With the link 283 described hereinbefore, whereby 
the sleeve 39 is operatively connected with the 
previously described auxiliary circuit controller. 
The auxiliary circuit controller is biased to 
its normal position in which the contactS 
38-3-3b, 328-32-32b, 3038-33 
353b, 34a-364-34b are closed and the contact 
358-35-305b is open, by means of the previ 
Ously described spring 28 which in this instance 
is Secured to an arm. 336 which is Secured to the 
upper end of the vertical shaft 3. The parts 
are so proportioned that when the short shaft 
323 is rotated to its brake releasing position, the 
resultant rotation of the sleeve 39 will act 
through the medium of the lugs 398 and 38a. 
to actuate the circuit controller from its normal 
position to the position in which the contact, 
3éb-355-35 becomes closed and the remain 
ing contacts become open, but that, due to the 
lost motion connection, the short shaft 323 and 
aSSociated parts are free to return to their nor 
mal positions in Which the brake is released with 
Out restoring the contacts of the auxiliary circuit 
Controller to their normal positions. 
Under Some conditions of operation, it is de 

Sirable, When the auxiliary circuit controller is 
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2,183,164 
operated to its hand-operating position to per 
iiii operation of the switch machine by the hand 
Crank, to latch this circuit controller in its hand 
Operating position until it is subsequently man 
ually released, and when this is the case, the 
crank 3 is formed with an integral latch seg 
nent 3 a (see Fig. 30) which cooperates With 

a latch 33. The latch 33 is supported in a 
Wetical position on a pin 338 which is mounted 
in a pair of iugs 339 secured to the side of the 
C&Se, and is biased to a latching position by 
i.ears of a Spring 349. The parts are so pro 
portioned that when the short shaft 323 is ro 
tated to its latching position, the latch 33i will 
move into engagement with the latch segment in 
a nanner to retain the latch segment in the posi 
tion Wich it occupies when the short shaft oc 
cupies its brake releasing position, and it will be 
Seen, therefore, that when the auxiliary circuit 
Controller is once operated to the position in 
which the contacts 3G 48-39 -30 lb, 3022-302 
32b, 33a-393-33b, 348-34-394b are open 
and the contact 34b-35-3.5a is closed the 
circuit cointroller will be retained in this posi 
tion until the latch 33i is manually operated, at 
which time the spring 28 will act to return the 
contacts of the auxiliary circuit controller to the 
positions in which they are shown in the draw 
ingS. 

Although. We have he: ein shown and described 
only two forms of apparatus embodying cur in 
yention, it is understood that various changes 
and in Odifications may be made therein Within 
the Scope of the appended claims without de 
arting from the spirit and Scope of our inven 

tion. 
Having thus described or invention, what We 

claim is: 
i. in railway switch operating apparatus of 
typic in which a slide bar is noved to an in 

te position prior to the movement of the 
tirag rod which reverses the switch points 
to One or the other of two extreme posi 
after the coapletion of the movement of 

the operating rod depending upon the extireme 
2csition to which the Switch points have been 
noved, the combination of two spaced locking 
dogs secured directly to the upper side of said 
side bar and one having an overhanging por 
tion, and a lock rod secured to the Switch points 
to move thereWith and provided with two spaced 
notches one located in the upper edge of the lock 
rod aing adapted to receive the overhanging per 
tion of said one dog when Said slide bar is noved 
to its Cne extireme position and the other located 
in the lower edge of the lock rod and adapted 
to receive the other dog when said slide bar is 
la oved to its other extreme position. 

2. In combination, a movable point frog conia 
prising two pairs of switch points movable simul 
ianeously in opposite directions, means inciuging 
an operating rod for reversing said Switch points, 
a slide bar, means for moving said slide bar to 
an intermediate position prior to the movement 
of said operating rod which reverses the switch 
points and to one or the other of two extreme 
positions upon the completion of the novement 
of the operating rod depending Upon the eXtrerile 
position to which the switch points have been 
lowed, three spaced o?cking dogs Seclared to the 
upper side of said side bar, the two outer diggs 
being in the ferrn of rectangular blocks and the 
middle dog being T-shaped to provide oppositely 
extending overhanging portions, and WG lock 
rods one secured to each pair of Switch poil its 

15 
to move therewith, the one lock rod being pro 
vided in its lower edge with a notch which is 
adapted to receive the one outer dog when said 
slide bar is moved to its one ext:"eng position 
and in its upper edge with another notch which 
is adapted to receive the One overhanging por 
tion of Said middle dog when :aid side bar is 
moved to its other extreme position, and the 
other lock rod being provided in its lower edge 
with a notch which is adapted to receive the 
other outer dog when the slide bar is moved to 
said other extren: a position and in its upper edge 
with another notch which is adapted to receive 
the other overhanging portion of said middle 
dog when said slide bar is noved to said Oine 
extreme position. 

3. A Switch operating mechanism comprising 
a switch operating rod having a can slot there 
in, a slide bar, a motion plate secured to said 
slide bar and having two can slots therein, a 
crank, and three rollers secured to said crank 
on the same side of said crank and each co 
operating with a different one of said slots for 
alternately and intermittently moving Said bar 
and said rod. 

4. A Switch operating mechanism comprising a 
switch operating rod having a cam slot formed 
therein, a slide bar intersecting said operating 
rod at right angles below said slide bar, a mction 
plate Secured to said slide bar and having tWO 
cam slots formed therein, a crank disposed above 
said slide bar and said operating rod at one side 
of their point of intersection, and three rollers 
Secured to the underside of said crank and each 
cooperating with a different one of said slots for 
alternately and intermittently reciprocating said 
rod and Said bar. 

5. A Switch operating mechanism comprising 
a SWitch operating rod movable between two ex 
treme positions corresponding to the two extreme 
positions of a railway switch and having a slot, 
formed therein, a switch locking slide bar inter 
secting Said operating rod at right angles below 
said operating rod and movable between an in 
termediate and two extreme positions, a notion 
plate Secured to said slide bar and having two 
can slots therein, a crank, and means secured 
to the underside of said crank and cooperating 
with Said slots for moving said operating rod 
between its two extreme positions and said slide 
bar between its intermediate and its two extreme 
positions, said means being arranged to move said 
slide bar to its intermediate position prior to 
any movement of said operating rod and to one 
Or the other of its extreme positions upon the 
completion of the movement of the Operating 
rod depending upon the extreme position to 
Which the operating rod is moved. 

6. A switch operating mechanism comprising a 
Switch Operating rod having a cam sot formed 
therein, a slide bar interSecting said operating 
rod at right angles below said slide bar, a motion 
plate Secured to Said slide bar and having two 
cam slots formed therein, a crank disposed above 
Said slide bar and Said operating rod at one side 
of the point of intersection, a first roller secured 
to the underside of Said crank and cooperating 
with the slot in said rod for noving said rod be. 
tWeen two extreme positions, a second roller se 
cured to the underside of Said crank and co 
Operating With one of the slots in Said motion 
plate for moving Said bar between an inter 
mediate and one extreme position, and a third 
roller Secured to the underside of said crank and 
cooperating With the other slot in Said motion 
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plate for moving said bar between its inter 
mediate position and another eXtreme position. 

7. A. Switch operating mechanism comprising 
a switch operating rod having a cam Slot formed 
therein, a slide bar intersecting said operating 
rod at right angles below said slide bar, a motion 
plate secured to said slide bar and having tWO 
cam slots formed therein, a crank disposed above 
Said slide bar and Said Operating rod at one Side 
of the point of intersection, a first roller secured 
to the underside of Said crank and cooperating 
With the Slot in said rod for moving Said rod 
between two extreme positions, a second roller 
secured to the underside of said Crank and co 
operating with one of the slots in Said motion 
plate for moving said bar between an inter 
mediate and one extreme position, and a third 
roller Secured to the underside of Said crank and 
cooperating with the other slot in said motion 
plate for moving said bar between its inter 
mediate position and another extreme position, 
the parts being arranged to move Said slide bar 
to its intermediate position prior to any move 
ment of said operating rod and to one or the 
other of its extreme positions upon the con 
pletion of the movement of the operating rod 
depending upon the extreme position to which 
the operating rod is moved. 

8. A Switch operating mechanism comprising a 
SWitch Operating rod having a can slot formed 
therein, a slide bar intersecting said operating 
rod at right angles below said slide bar, a motion 
plate secured to said slide bar and having two 
cam slots formed therein, a crank disposed above 
said slide bar and said operating rod at one side 
of the point of intersection, a first roller Secured 
to the underside of said crank and cooperating 
With the slot in Said rod for moving said rod 
between two extreme positions, a second roller 
Secured to the underside of said crank directly 
below Said first roller and cooperating with one 
of the slots in said motion plate for moving said 
bar between an intermediate and one extreme 
position, and a third roller secured to the under 
Side of Said crank and cooperating with the other 
slot in said motion plate for moving said bar 
between its intermediate position and another 
extreme position. 

9. A switch operating mechanism comprising 
an operating rod nowable between two extreme 
positions and having a slot formed therein, a 
slide bar novable between an intermediate and 
two extreme positions and intersecting said op 
erating rod at right angles below said operating 
rod, a notion plate secured to said slide bar and 
having two oppositely disposed arcuate slots 
formed therein, a rotatable crank disposed above 
said slide bar, a first roller secured to said Crank 
and cooperating with the slot in Said operating 
rod to move said operating rod between its two 
extreme positions in response to rotation of Said 
crank between two extreme positions, a Second 
roller secured to said crank and cooperating with 
the one slot in said motion plate for moving Said 
slide bar between its intermediate and One ex 
treme position in response to movement of Said 
crank between an intermediate and its one ex 
treme position, and a third roller cooperating 
with the other slot in said motion plate for mov 
ing said slide bar between its intermediate and 
other extreme position in response to movement 
of said crank between an intermediate and its 
other extilene position. 

20. A Switch operating mechanism comprising 
an operating rod movable between two extreme 
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positions and having a slot formed therein, a 
slide bar movable between an intermediate and 
two extreme positions and intersecting said op 
erating rod at right angles below said Operating 
rod, a motion plate secured to said slide bar and 
having formed therein oppositely disposed arcu 
ate slots, a crank disposed above said slide bar 
and Said operating rod and having oppositely ex 
tending projections, means for rotating said crank 
between two extreme positions, two depending 
pins secured to said projections, a first roller 
mounted On one pin and cooperating with the 
Slot in Said operating i'od to move said rod be 
tween its two extreme positions in response to 
rotation of Said crank between two extreme po 
sitions, a Second roller mounted on said One pin 
below said first roller and cooperating With the 
one arcuate slot in said motion plate to move said 
slide bar between its intermediate and its One 
extreme position in response to movement of said 
crank between an intermediate and its One ex 
treme position, and a third roller mounted on the 
other pin and cooperating With the other arcuate 
slot in Said notion plate to move Said Slide bar 
between its intermediate and its other eXtreme 
position in response to movement of Said Crank 
between an intermediate and its other extreme 
position. 

li. A switch operating mechanism comprising 
an operating rod movable between two extreme 
positions and having a slot formed therein, a 
slide bar movable between an intermediate and 
two extreme positions and intersecting Said oper 
ating rod at right angles below Said operating rod, 
a motion plate secured to said slide bar and hav 
ing two oppositely disposed arcuate slots formed 
therein, a rotatable crank disposed above said 
slide bar, a first roller secured to Said crank and 
cooperating with the slot in said operating rod to 
move said operating rod between its two extreme 
positions in response to rotation of said Crank be 
tween two extreme positions, a second roller Se 
cured to said crank and cooperating With the one 
slot, in said notion plate for moving said slide bar 
between its intermediate and One extreme posi 
tion in response to movement of said crank be 
tween an intermediate and its one extreme posi 
tion, and a third roller cooperating with the other 
slot in said motion plate for noviing said slide 
bar between its intermediate and other extreme 
position in response to movement of Said crank 
between an intermediate and its other extreme 
position, said cam slots in said motion plate hav 
ing surfaces which coact with the associated roll 
ers to lock the slide bar while the Operating rod 
is being moved. 

12. Railway switch operating apparatus con 
prising a rotatable switch actuating shaft, a power 
operated and a manually operated gear wheel 
mounted for rotation coaxially With Said Shaft, 
a clutch member slidably mounted On Said shaft 
for movement between an extreme position in 
which teeth on said clutch member mesh. With 
teeth on one of said gear wheels to connect Such 
one gear wheel with said shaft and another ex 
treme position in which teeth on said clutch 
member mesh with teeth on the other gear wheel 
to connect such other gear wheel with said shaft, 
a floating fulcrum block, an eyebolt Secured to 
said block, a casting provided with an opening 
Which receives said eyebolt with clearance and 
With seats which cooperate With Seats on Said full 
crum block, a Spring on Said eyebolt engaging 
said casting at One end for biasing Said fulcrum 
block to the position in which it engages the seats 
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2,183,164 
on Said casting, whereby said fulcrum block is 
normally held in a fixed position but is free to 
move away from said fixed position in response 
to abnormal forces, and operating means for Said 
clutch member including a shifter yoke pivotally 
attached at one end to Said fulcrum block and 
provided intermediate its ends with rollers which 
project into an annular groove formed in said 
clutch member at opposite sides of said clutch 
member, whereby said shifter yoke is pivoted to 
said clutch member, and means for moving the 
other end of said shifter yoke for pivoting said 
yoke about its pivotal connection With Said full 
Crum block While moving said clutch member, 
and On encountering Sufficient resistance for piv 
oting said yoke about said movable clutch men 
ber while moving said fulcrum block, whereby to 
positively inter-engage the teeth on Said clutch 
member with the teeth on said gear Wheels if 
they be in registering position, and to bias them 
toward each. Other if they be out of registering 
position. 

13. In a switch machine, in combination, an 
electric motor provided with a magnetic brake 
which automatically releases when the motor be 
comes energized, a hand-throw lever, manually 
operable means for selectively connecting the mo 
tor or the hand-throw lever with the SWitch ma 
chine to permit operation of the machine by the 
motor or the hand-throw lever, and means actu 
ated by said manually operable means for releaS 
ing the brake during operation of the Switch ma 
chine by the hand lever. 

14. In a machine for operating railway traffic 
controlling devices, in combination, an electric 
motor provided with a magnetic brake which be 
comes released when the notor becomes ener 
gized, a hand-throw lever, clutch mechanism for 
selectively connecting said motor or Said hand 
throw lever with said machine, a selector lever for 
operating said clutch mechanism, and means Con 
trolled by said selector lever for releasing Said 
brake prior to operation of said clutch mecha 
nism to disconnect said motor from Said machine. 

15. In a machine for operating railway traffic 
controlling devices, in combination, an electric 
motor provided with a magnetic brake which be 
comes released when the motor becomes ener 
gized, a hand-throw lever, clutch mechanism for 
selectively connecting said motor or said hand 
throw lever with said machine, a Selector lever 
for operating said clutch mechanism, a can Op 
eratively connected with said selector lever, and 
means controllied by said cam for at times me 
chanically releasing said magnetic brake. 

16. In a switch machine, in combination, a 
switch actuating shaft, an electric motor includ 
ing a brake biased to a braking position and elec 
tromagnetic means effective for releasing Said 
brake when said notor becomes energized, a 
hand-throw lever, a clutch for Selectively con 
necting said motor or said hand-throw lever With 
said switch actuating shaft, a selector lever for 
actuating said clutch, a cam actuated by Said Se 
lector lever, and means controlled by Said cam for 
mechanically releasing said brake. 

17. In a switch machine, in combination, a 
switch actuating shaft, an electric motor includ 
ing a brake biased to a braking position and elec 
tromagnetic means effective for releasing Said 
brake when said motor becomes energized, a 
hand-throw lever, a clutch for Selectively Con 
necting said motor or said hand-throw lever With 
said switch actuating shaft, a selector lever for 
actuating said clutch, a cam actuated by said se 
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lector lever, a circuit controller, and means con 
trolled by said cam for mechanically releasing 
said brake and for actuating said circuit Con 
troller. 

18. In combination, a switch actuating Shaft, an 
electric motor including a magnetic brake Which 
becomes released when said motor becomines ener 
gized, a rotatable sleeve, a segment gear Secured 
to one end of said sleeve, a first lever Secured 
to the other end of said sleeve for rotating said 
sleeve to actuate said segment gear, a clutch 
for selectively connecting Said segment gear or 
said motor with said Switch actuating Shaft, a 
first shaft journaled in said sleeve and operatively 
connected at its inner end With Said clutch, Where 
by said clutch may be operated by rotation of 
said shaft, a second lever secured to said first 
shaft for rotating Said first shaft, a cam mounted 
on the hub of said segment gear for rotation co 
axially with said sleeve, a Second gear secured 
to said cam, a jackshaft journaled in a bearing 
Secured to the hub of said Segment gear, tWO 
pinions Secured to Said jackshaft and neshing 
with Said second and third gears respectively, and 
means for operatively connecting said cam with 
said magnetic brake in Such manner that said 
brake will become mechanically released When 
ever said Second lever is operated to disconnect 
said motor from said Switch actuating shaft. 

19. In combination, a SWitch actuating shaft, 
an electric motor including a magnetic brake 
Which becomes released When Said notor becomes 
energized, a rotatable sleeve, a segment gear se 
cured to one end of Said Sleeve, a first lever Se 
cured to the other end of Said sleeve for rotating 
said sleeve to actuate said segment gear, a clutch 
for selectively connecting said segment gear or 
Said motor with said switch actuating shaft, a 
first shaft journaled in Said sleeve and Operatively 
connected at its inner end With said clutch, 
whereby said clutch may be Operated by rotation 
of said shaft, a second lever Secured to Said 
first shaft for rotating said first shaft, a cam 
mounted on the hub of said segment gear for ro 
tation coaxially with said sleeve, a second gear 
Secured to said cam, a jackshaft journaled in a 
bearing secured to the hub of said Segment gear, 
two pinions Secured to said jackshaft and mesh 
ing with said Second and third gears respec 
tively, a circuit controller, and means controlled 
by said can for at times mechanically releasing 
said magnetic brake and for operating Said cir 
cuit controller. 

20. In a SWitch machine, in combination, an 
electric motor including a magnetic brake which 
becomes released when said motor becomes en 
ergized, a Switch actuating Shaft, a gear train 
connecting said motor With said SWitch actuating 
shaft having one gear Secured to a Second shaft 
which is adapted to receive a hand lever for man 
ually operating the Switch actuating shaft, an 
auxiliary shaft rockable between tWO extreme 
positions, means for mechanically releasing Said 
brake when said auxiliary shaft is rotated to 
one extreme position, and means Secured to said 
auxiliary shaft for preventing a hand crank from 
being placed on said Second shaft except when 
said auxiliary shaft is rotated to its one extreme 
position, said auxiliary shaft being biased to its 
other extreme position, 

21. In combination, a switch actuating shaft, 
an electric motor connected with said Switch ac 
tuating shaft and including a magnetic brake 
which becomes released when said motor becomes 
energized, a second shaft connected With Said 
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18 
Switch actuating shaft and adapted to receive a 
hand crank for manually operating said Switch 
actuating shaft, an auxiliary shaft Operatively 
connected with the magnetic brake for at times 
manually releasing the brake and movable be 
tWeen a brake applying and a brake releasing po 
Sition, and means for preventing a hand crank 
from being placed on said second shaft unless said 
auxiliary shaft occupies its brake releasing posi 
tion. 

22. In combination, a switch actuating shaft, an 
electric motor connected with said Switch actu 
atting shaft and including a magnetic brake which 
becomes released When said motor becomes en 
ergized, a second shaft connected with said switch 
actuating Shaft and adapted to receive a hand 
crank for manually operating said SWitch actu 
ating shaft, an auxiliary shaft operatively con 
nected with the magnetic brake for at times man 
ually releasing the brake and movable between a 
brake applying and a brake releasing position, 
latch mechanism effective when Said auxiliary 
shaft is rotated to its brake releasing position for 
latching it in such position until said latch mech 
anism is manually operated to release said auxil 
iary shaft, and means for preventing a hand crank 
from being placed on Said Second. Shaft unless 
Said auxiliary shaft occupies its brake releasing 
position. 

23. In combination, a switch actuating shaft, an 
electric motor connected with said switch actu 
ating shaft and including a magnetic birake which 
becomes released when said motor becomes en 
ergized, a Second shaft connected With said SWitch 
actuating shaft and adapted to receive a hand 
crank for manually operating said Switch actu 
ating shaft, an auxiliary shaft operatively con 
nected with the magnetic brake for at times man 
ually releasing the brake and movable between a 
brake applying and a brake releasing position, 
means for preventing a hand crank from being 
placed on said second shaft unless said auxiliary 
shaft occupies its brake releasing position, and a 
circuit controller operatively connected With said 
auxiliary shaft. 

24. In combination, a Switch actuating shaft, 
an electric motor connected with said Switch ac 
tuating shaft and including a magnetic brake 
which becomes released when said motor becomes 
energized, a second shaft connected With said 
SWitch actuating shaft and adapted to receive a 
hand crank for manually operating said Switch 
actuating shaft, an auxiliary shaft operatively 
connected with the magnetic brake for at times 
manually releasing the brake and movable be 
tween a brake applying and a brake releasing po 
sition, means for preventing a hand crank from 
being placed on said second shaft unless said 
auxiliary shaft occupies its brake releasing posi 
tion, a circuit controller having two positions 
and biased to one position and operatively con 
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nected with said auxiliary shaft by means includ 
ing a lost motion connection in such manner that 
said circuit controller will be operated to its other 
position in response to operation of said auxiliary 
shaft to its brake releasing position but that said 
auxiliary shaft is free to return to its brake ap 
plying position without moving said circuit con 
troller to its one position, and other latch mech 
anism effective whenever said circuit controller 
is moved to its other position for latching it in 
Such position. 

25. In combination, a SWitch machine includ 
ing a switch machine casing, a Switch actuating 
shaft journaled in said casing, an electric no 
tor secured to said casing and connected with 
said shaft and provided with a maginetic brake 
Which becomes released When the motor becomes 
energized, a second shaft in Said casing connected 
with said switch actuating shaft and adapted to 
receive a hand crank for manually operating said 
switch actuating shaft, an auxiliary shaft in said 
casing operatively connected With Said magnetic 
brake and movable from a normal position to 
a brake releasing position, an opening in said 
casing through which access to said second and 
said auxiliary shaft may be had, means in said 
casing for preventing a hand crank from being 
placed on said second shaft unless said auxiliary 
shaft occupies its brake releasing position, latch 
mechanism effective when said auxiliary shaft 
is rotated to its brake releasing position for re 
leasing said brake, and a cover for the opening 
in said casing provided with means for automati 
cally releasing said latch mechanism when said 
cover is placed over said opening. 

26. In a Switch machine, in combination, a 
SWitch actuating shaft, power means for actuating 
said shaft including an electric motor provided 
With a magnetic brake which releases When the 
motor becomes energized, other means for re 
leasing said brake, manually operable means for 
at times actuating said shaft, and means for pre 
venting said manually operable means from be 
coming operatively connected with said shaft un 
til after said other means is first operated to 
release said brake. 

27. In a switch machine, in combination, a 
SWitch actuating shaft, an electric notor for at 
times actuating said shaft, a manually operable 
member for at other times actuating said shaft, 
braking means for the motor biased to braking 
position, means for automatically releasing the 
braking means When the motor receives Operating 
pOWer, Separate manually Operable release means 
for the braking means, and means for preventing 
said manually operable member from becoming 
operatively connected with said shaft until after 
said braking means has first been released by 
said manually operable release means. 

WILLIAM. C. McWHIRTER, 
EDWIN G. LTTLE. 
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