Dec. 12, 1939. W. C. MeWHIRTER ET AL 2,183,164
RAILWAY SWITCH OPERATING APPARATUS

Filed June 17, 1937 9 Sheets-Sheet 1

125
Ior. mﬁ/Hb.
‘ Wi Ha | 14€
[s]e] Q000 Il’:l {n ! .
nii
M o 27
13 i '
. y ~ it
[+ i 0000 ! :l
49 T ohRa| T zziLiwit
' i} 5] Ht
12
Ld
.2177‘6--P u
L a,
(1227
1. 2
._:‘A )
{ [} ’ H
pb 2981 v
2b g AIf ail|liad!!
2I8 ! pr
o 2
B0 el Il B
1 2l 1P Es
2 |
Y g 4
__‘?/._.J ° i ;! o
- : | s\ 1A
70 —
= 7
¥4
Q)
54 >
50’
L INVENTORS
Willvam C.MCWkirter

pgyand bgduinG.Little.

THEIR  ATTORNEY




2,183,164

w. C. McWHIRTER ET AL
RAILWAY SWITCH OPERATING APPARATUS

Dec. 12, 1939.

Filed June 17,

9 Sheets—Sheet 2

1937

INVENTORS

William C. MC WaLrter and

inG.Litlle .

BY £

THEIR ATTORNEY




2,183,164

wW. C. McWHIRTER ET AL
RAILWAY SWITCH OPERATING APPARATUS

Dec. 12, 1939.

9 Sheets—Sheet 3

Filed June 17, 1937

18I .| | &

L]

86285 | 0 ARE
Dol
85 D 028

INVENTORS

 William C.MeWhirler and
By £

n G.Little.

THEIR ATTORNEY



Dec. 12, 1939. W. C. McWHIRTER ET AL 2,183,164

RAILWAY SWITCH OPERATING APPARATUS -

Filed June 17, 1937 9 Sheets-Sheet 4
b Vad
a T} 2
15— 1412 57
all ]‘?b b L y
50y 3204 124
N A L 26
[T
T2 a2t
Fig.5. 77 T
9 ] /]
a
]5-7-#-"12
Y i JLEds o
.15/—\‘1/1? ull
¥ s ||| 2 5| 7° w

. B3 TVH12%
Fig.6. i
26452635
2055 2065 4‘ 2678 2006 4 20%
30 2665 i 207
3021 | b 265578 b A
R Azt
) 194
305 — Z;lg —~4 &: / 0 40 b
°\ =g N 230
1 e, 272 251193 o257 4z =)
’ il SNE AT 2B T L
Q@ 225 T g g ATt ik ettt i A \J
: . 6 __L i_d P!
309 306 ]909 / Y @: 21
Npl A h ==
b i . Z,
{VAVE % 7 195 H® 2154
s (o b 216b] 2167 7 75
- //\\\§ i : i
l » 1)
- _ BN O AR NI Pj
I I 4 ¢
. INVENTORS
Fig.23. Wiltiam C. MCWhirter and

BY £d G-Ll.lléle.

THEIR ATTORNEY




Dec. 12, 1939. W. C. McCWHIRTER ET AL 2,183,164

RAILWAY SWITCH OPERATING APPARATUS

Filed June 17, 1937 9 Sheets-Sheet 5

V7774

. l 107

5~ 0 O 00
O\ s3
275
5 206 eF 22
o 64, 61
pr Al B
B 62- 4
29%ag
279, :
292441 ' 2 e
o ol
2298 \O 3
(s el
0 27'9C2930‘234
26. 22
17 23
19 2155
5 (it 112 9l
120% 2
120 2 110
12g 11?5251?052 2902 95 L @)
12121 ; 123 100 —
20€
L3 46
30 24 5
L : 34 |go 1 32 4
LSSy { ' T T
% 35 55 5l
1’{7 — o INVENTORS
. Willilamn C . MClDkirter and
ﬁ?g. 8 . gy £ G.Little.

THEIR ATTORNEY:




Dec. 12, 1939. W. C.-McCWHIRTER ET AL 2,183,164
RAILWAY SWITCH OPERATING APPARATUS

Filed June 17, 1937 9 Sheets-Sheet 6

Fig. 16. | ?

p e
A Y] 156 1635 = oW
7 %‘/Il’;;;/lul," /ﬂ”” 5 82 IZ‘?MQ }7'?1;4- N7/ 4 ]Zg
o (o I 172 fYf 7 =062 171C
SO\ | T o= i
— - é%‘("'v,,, '(l:])ig 276 Q) ,__ <
>, & al I3 N-= - it SRS
: N \‘ﬂ IRNS ”» <.
b TP | (A W (L rer 2\ AN
' { 20 i 1767) 5 i
f = ./\19/,?///2 R \\‘\\\{\ﬂi - ‘\ [/ ’:’
| =\ i NN N2 775N
‘ I\??\:\"\ ------------ R Ty I/ \ B o \
) n 1] N 74 N Al7a
; & 77 / 167
Rl ==~ LI67
) 7
152 % irs 128

154, 149 154
- o Q0704
/ IR 27
10" : =<0
i 167
: i ¥ 142 :
d1—+H "
%’ 185 S 1 u @
— 3 82
147t ol 64
e
40 i g 1671
£ 23| 67
7 G723
H6 1710

el

r Figis.

224 5
274 217 ; ga

CVINR-245: 221 220 z2

T e ' i 51

./////\‘\?\\Q o 22z INVENTORS
27! William C. MeQbivteor and

F{gﬁ]. - m

THEIR ATTORNEY




Dec. 12, 1939. W. C. McWHIRTER ETAL . 2,183,164

RAILWAY SWITCH OPERATING APPARATUS

Filed June 17, 1937 © Sheets-Sheet 7
192
(T1) @ 290
ZERN\20D 2|
: L 1T - 10
2006 \——2199¢ J
: I lll/. | (O@)
e — —
°c o] ozl O
l=flz62= | —2079

) |

' . @@ 706"
£1g.20. Ze M .3 ©
%10)

o
t\)\
3]
(®)
S

"Jo o] oizvoll  ©O@

2055 [[=fig6a 2, W ——- 2076

1990 o I w&b | ©G
—

] gxg] 2 [@X/;

;; %
M@

e (O (0)
1909 308 193 497

| INVENTORS
D H Qillic C. MW hirier

syanadpgainG.Litile.

THEIR ATTORNEY




Dec. 12, 1939. W. C. MCWHIRTER ET AL 2,183,164

RAILWAY SWITCH OPERATING APPARATUS

Filed June 17, 1937 9 Sheets~-Sheet 8
190
290° f——ﬂ

9056 L

2141 244 3'4 A

257$ I (238275 2570

225 { i@“@ Z -

T—T——r 7 et 258 2l '1’,“;
2I3—w s 122 ] 2457|294 555 1>

\ O‘, 227 2361 L0 (
19028~ 202 P

B L 228 20( YrF 154
211! 2351
225+

I

I

790°

X

x\\\\/‘" 7

N ; N
N 7 \\\\“; >,\>,\,,;,,§

N A1)

\\§
N7, PPN

\ IIltI/IIIIIII

2 54a
\ RS 111/11(1/1111 \ \ 2NN . . I
\ ¥ / \lll-\\\\ AR
v' \\\\U}/ 27AY \\\ e

=N

©  INVENTOR
W Welltam C MEUhirterard

BY Zdwid G.Little

THEIR ATTORNEY




Dec. 12, 1939. W. C. McCWHIRTER ET AL 2,183,164
RAILWAY SWITCH OPERATING APPARATUS
Filed June 17, 1937 9 Sheets—Sheet 9

2 0

&>
o\\0

f’ZgZﬁ 220

3221

3204 %

254 , Gt
529,555,525 554

SONIARY 21 CAURANRRANNY

\\\. H

O IE—_-|-\)))))))) ))))))));

1% ’////l
(LY T IIIIII|I|IIIImI %
T lllllllllllllllllll n mmum / %
"" /,,,,,,,,,,,, Iy/ ///,,,,,,,/

\\\\ SISO \4. -\ ,\\\\\\\\\\\\

\\
i, Q\%\\

NS 720

i

Mlu.
B

YIS LY

/7

SN\ 7777

l%;l
@éz»

- I

%
> Ny
$‘

NP

: §/ /] /§\§
Fig.29. 55 L] T
T4 =S
N340 NE B )
% SN RY /
310 ///M/ 3202\ UJ

N
N

&
N

339 <
N
y T N INVENTORS
Fig.30 \ ll}dlcam C.o7CUerder
G N245 py Bdwin G.Little.

THEIR ATTORNEY




5

10

15

25

30

40

55

Patented Dec. 12, 1939

UNITED STATES

2,183,164

s BTV BRI

QFFICE

2,183,164
RAILWAY SWITCII OPERATING APPARATUS

William C, McWhirter and REdwin G.
agsignors

Wilkinsburg, Pa.,

Litile,

to The Tnion

Switeh & Signal Company, Swissvzale, Pa., a
corporatisn of Pennsylvania

Application June 17, 1937, Serial MNo. 148,706

2% Claims.

Our invention relates to railway switch oper-
ating 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 cccupy
their proper positions relative to the stock rails
in either extreme position of the switch.

Anacther object of our invention is the provision
of a novel and improved latching mechanism
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 2 train trailing the switch,
when the switch points are lIccked in either ex-
treme position, these contacts will be positively
held open by the latching device until the latch-
ing device is manually operated tc 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 & braking con-
dition, electromagnetic means for releasing the
brake when the motor becomes energized, and
means for at times manually releasing the brake,

Other objects and characteristic features of
our invention will appear as the description pro-
ceeds.

We shall describe two forms of apparatus em-
bodying our invention, and shall then point out
the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a top
plan view showing a freg layout A operated by
a switch machine M embodying our invention.
Fig. 2 is g top plan view on an enlarged scale of
the switch machine M shown in Fig. 1, the covers
of the machine being removed to better illus-
trate the construction and arrangement of the
operating mechanism, Fig. 3 is a longitudinal
sectional view showing a portion of the operating
and locking mechanism of the switch machine
iliustrated in Fig. 2. ¥ig. 4 is an enlarged vertical
longitudinal sectional view of a portion of the
switch machine shown in Fig. 2. Pigs. 5 and 6
are detail views showing the operating and lock-
ing mechanisin iilustrated in Fig, 3 in different

(€L 246—242)

operating positions. Fig. 7 is a plan view on an
eniarged scale of a portion of the operating mech-
nism of the switch machine shown in Figs. 1,
2, and 3, the cover for the mechanism being re-
moved and certain of the parts being broken
away 10 more clearly illustrate the construction
thereof. Fig, 8 is a sectional view taken on the
line VIII—VIII of Fig. 7. Fig. 9 is a vertical
sectional view of the clutch mechanism C form-
ing part of the switch machine illustrated in the
preceding views. Fig. 10 is a sectional view taken
substantially on the line X—X of Fig. 9. Fig. 11
is a bottom view of the gear wheel 98 forming
part of the mechanism shown in Figs. 7 and 8.
Fig. 12 is a top view of the clutch member 185
forming part of the mechanism shown in Figs. 4,
7, and 8. Fig. 13 is a bottom view of the clutch
member (685 shown in Figs. 4, 7, and 8. Fig. 14
is a top view of the gear wheel 45 shown in Figs.
4,7, and 8. Pig. 15 is an end view of the hand-
throw and shifter lever mechanism as it appears
when viewed from the bottom in Fig. 7. Fig. 16
is a fragmentary vertical sectional view of the
motor B and associated brake mechanism form-
ing part of the switch machine shown in Figs. 2
and 4. Fig, 17 is a sectional view taken on the
line XVII—XVII of Fig. 16. Fig. 18 is a top plan
view with cover removed, 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. 18. Fig. 20 is a top plan view show=«
ing, on an enlarged scale, a portion of the circuit
controller G forming part of the switch machine
M illustrated in Figs. 1 and 2. Fig. 21 is a top
plan view showing some of the details of con-
struction of the circuit controller G forming part
of the switch machine M. Fig. 22 is a top plan
view with the contacts removed, of the circuit
controlier shown in Figs. 2, 20, and 21. Fig. 23
is an enlarged longitudinal sectional view of the
circuit controller G shown in Fig. 2 with certain
of the parts removed to better illustrate the con-
struction of the remaining parts. Fig. 24 is an
enlarged transverse vertical sectional view of
the circuit conirolier shown in Fig. 2. Fig, 25
is an enlarged end view of a portion of the circuit
controller shown in Pig. 2 as it appears when
viewed from the left in Pig. 2. Hig. 26 is a top
plan view showing a modified form of switch
machine embodying my invention. Fig. 27 is a
vertical secticnal view of the switch machine
shown in IFig, 26, Fig. 28 is a detail vertical sec-
tional view of latch mechanism forming part of
the modified form of switch machine illustrated
in Figs. 26 and 27. Fig. 29 is a detail horizontal
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sectional view of a portion of the latch mecha-
nism forming a part of the modified form of
switeh machine illustrated in Figs. 26 and 27.
Fig. 30 is a detail view showing other latch mecha-
nisms forming part of the modified form of switch
machine illusirated in Figs. 26 and 27. Fig. 31
is a detail view showing cn an enlarged scale the
detector rod H2 and associated connecting rod
2i%e 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 ¥ig. 1, the reference charac-
ter A designates a movable point frog, and the
reference character M designates a switch ma-
chine embodying cur invention for operating the
frog A.

The frog A is of standard construction, and
comprises the usual stock rails RR between which
are movably mounted two pairs of switch points
Pa Pa gnd Ph P, respectively, such pairs being
dispcsed in opposed relation and having their
consronting ends connected by front rods (2 and
ib, respectively. The switch points P2 P2 are
also connected together by the usual head rod
22, and the switch points PP PP are similarly
connected together by the usual head rod 2P.
The head rod 22, in turn, is connected through
the usual switch basket 32 with one end of a
throw rod &, the other end of which is pivotally
connected to one arm 5 of & bell crank lever 5.
The kell crank lever § is pivotally supported in
the trackway at 8, and the other arm 5P thereof
is connected, by means of a connecting link 7,
with the corresponding arm &b of a similar bell
crank lever 8 which is pivotally supported in the
trackway at 8. 'The remaining arm 82 of bell
crank lever 8 is connected, by means of a con-
necting rod 10 and a screw jaw {82 with a throw
rod 1§, which throw rod, in turn, is connected
with the head rod 2° by means of a switch basket
2b, The fthrow rod (I extends under one switch
point PP and the one stock rail R, and is con-
nected at its free end with the longitudinally
movable operating rod O of the switch machine
M. It will be apparent, therefore, irom an ex-
amination of the drawing that when the oper-
abing rod O is actuated by the switch machine,
the switch points Pr P2 and P* PP will be simul-
taneously reversed.

The upper ends of the front rods {2 and P ex~
tend underneath the stock rail R and are oper-
atively connected with two lock rods L# and L¥
which. project into the switch machine M. These
lock rods are of standard construction, and each
comprises two longitudinally adjustable bars 2
and 18 arranged side by side. Tach bar (2 is
provided in its opposite edges with a short notch
122 and a long notech (2P and each bar {38 is
similarly provided in its opposite edges with a
short noteh {32 and a long notch 132, 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 bar is disposed directly opposite the short
notch 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 {4 consisting of two separate
box-like castings 4§42 and (4P secured to a base
plate 18¢. The casting {42 is closed at its upper
end by = removable cover 149, and the casting 4P
is closed a2t its upper end by removable covers i4e
and (4f (see Fig. 1). 'The base plate {4c is se-
cured to two adjacent ties at the outer side of
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the rail {, and formed partly in the base plate
and partly in the castings 142 and (4 are suit-
able guideways which slidably receive the oper-
ating rod O and the two lock rods Le and LP.
Slidably mounted in the base plate f4¢ directly
below the operating rod O and the two lock rods
i2 and LP, and intersecting the operating rod O
and the two lock rods L# and LP 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 18, 17, and {8, the two outer
ones of which {6 and I8 are in the form of rec-
tangular blocks, and the middle one of which
17 is in the form of a T-shaped block having its
upper surface formed with rack teeth for a pur-
pose whick will appear hereinafter. The lock-
ing dogs i6, 17, and 18 are adapted to selectively
enter certain ones of the aligned notches in the
hars 12 and 13 to lock the switch points of the
movable frog A in their extreme positions in a
manner which will be described in detail here-
inafter.

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 29, the upper end of which is journaled
in a ball bearing 21 (see Figs. 4 and 8) disposed
in a hearing recess 22 formed in a bearing plate
28, and the lower end of which is journaled in
a ball bearing 24 disposed in a bearing recess 25
formed in the boitorn wall of the casting 142,
The bearing plate 23 is secured by means of bolts
28 to lugs 27 formed on the side walls of the
casting #42, 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 21 and a shoulder 282 which is formed
at the lower end of the reduced portion of the
shaft 28 is a thrust washer 28, the function of
which will become apparent as the description
proceeds. The bearing 21 rests at its underside
on & shoulder formed at the bottom of the bear-
ing recess 22, and screwed onto the shaft above
the bearing is a nut 29. It will be seen, there-
fore, that the shaft 28 is suspended from the
vearing plate by means of the bearing and the
nut 28. The shaft 26 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 38 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
31 which carries two rollers 32 and 33, and at
the other end with a depending pin 34 which car~
ries a roller 38. The roller 32 cooperates with
g slot 35 which extends longitudinally of a cross
arm 27 formed integrally with the operating rod
0O, while the two rollers 383 and 35 cooperate re-
spectively with cppositely disposed arcuate slots
38 and 88 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 362 and
368b 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
2384 and 38¢ 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 36f. The
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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
382 and 392, and with curved offset portions 38
and 39°. The opposite ends of the slots 38 and
39 terminate at their outer sides in straight par-
allel portions 38¢ and 39¢c.

The operation, as a whole, of the portion of
the switch machine thus far described is as fol-
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 16, 17, and I8
and the lock rods L# and LP occupy the rela-
tive positions in which they are shown in Fig. 3.
That is to say, the locking dog 18 is within the
lower pair of notches in the lock rod L, and
the locking dog {7 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 them
away from their normal positions, such for ex-
ample, as a thrust due to an improper trailing
move will be resisted by the degs 16 and {7, and
it follows, therefore, that the switch points are
securely locked in their normal positions by the
dogs 16 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 30 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 16 from the notches
122 and (3P in the lock rod L2, the locking dog 1
being simultaneously withdrawn from the
notches 13 and 122 in the lock rod LP, thus un-
locking the switch points P2 P2 and P* P, Dur-
ing this movement of the crank the roller 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 369 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 30, the slide

- bar N is moved to unlock the switch points, but

the cperating 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 36® 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
har. 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 oufer side walls 28¢
and 38¢ 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 L# and Ib
from the relative positions in which they are

3

shown in Fig. 3 to the relative positions in which
they are shown in Fig. 6, so that the notches 12
and {32 in the lock rod Lz are then in align-
ment with the locking dog {7, and the notches
120 and 32 in the lock rod LP are in alignment
with the locking dog {8. Upon further continued
rotation of the crank 39, roller 35 moves into
engagement with the straight portion 392 of the
slot 39 in the motion plate 48, and imparts a
second movement to the slide bar N in the same
direction as the first movement, this latter move-
ment being sufiicient to cause the locking dog {1
to enter the notches #2¢ and 132 in the lock rod
L2, and the dog 1€ to enter the notches 120 and
132 in the lock rod LP, as shown in Fig. 6, thus
locking the switch points in their reverse posi-
tions. It should be pointed out that the parts
are so proportioned that a sufficient amount of
idle travel of the shaft 20 will take place be~
tween the time the roller 32 moves out of engage-
ment with the straight side wall portion 38&b of
the slot 88 and the time the rcller 35 moves into
engagement with the straight portion 392 of the
slot 89 in the motion plate 48 to insure that if the
locking dogs {7 and {8 are prevented from en-
tering the respective notches in the lock rods L2
and L» for any reason, due for example, to the
lock rods being misadjusted or becoming dam-
aged, the switch movement will not become
stalled until after the switch peints 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 45. It should
also be pointed cut that when the swiich points
are locked in their reverse positions, any thrust
tending tc open the points is then taken by the
locking dogs {7 and 12, thus insuring an effec-
tive locking of the switch points under these con-
ditions. If 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
switeh 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
normal positions after they have been reversed,
a5 above described, the shaft 20 is rotated in a
counterclockwise direction to rotate the crank

30 in this direction. 'The subsequent movements :

of the operating rod and slide bar above de-
scribed are maintained 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 20, and is formed with a hub 48
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 {42 at the leff-hand end of
the casting. The train of gears in the form here
shown comprises a pinion 47 which is formed
integrally with a vertical shaft 48, and which
drives the spur gear 45. The vertical shaft 28
is journaled at its lower end in a bearing sleeve
49 mounted in a bearing opening 58 formed in
the bottom wall of the casting {42, and at its
upper end in a bearing sleeve 51 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 (4=, The shaft 48 is driven by a
spur gear 94 which is splined to the shaft 48
above the pinion 47, 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 51 mounted
in a bearing opening 58 formed in the bottom
wall of the casting 142, 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 68 which is driven by
a pinion 61 keyed to a third vertical shaft 62 by
megns of a feather key 622 (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 motor B.

The vertical shaft 62 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 $3, in turn, is provided
with a depending portion which projects into a
ball bearing 6% that is disposed in a bearing re-
cess 87 formed in the bottom wall of the casting
142, whereby the bevel gear is rotatably mounted
in the bottom of the casting {42. The upper end
of the shaft $2 is threaded to receive a vertically
adjustable bearing sleeve 88, and mounted on
this bearing sleeve is a ball bearing 89 which fits
loosely within a bearing opening 76 formed in
the bearing plate 53. Secured to the bearing
plate 53 above the bearing €9 is a plate 11 which
serves to retain grease in the bearing 9. The
upper end of the bearing sleeve 88 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 f{riction clutch C comprises a circular
housing 7% which surrounds the shaft 82 in con-
centric relation thereto between the bevel gear
63 and a clutch plate 16 that is formed integrally
with the hub of the pinion §f, and which is se~
cured at its lower end to the bevel gear 63 to
rotate therewith by means of cap screws T1.
The hub of the pinion 6! extends downwardly
beyond the clutch plate 78, 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
19, a driving plate 18, a clutch facing 79, a clutch
plate 88, a clutch facing 79, a driving plate 81, a
clutch facing 79, and a cluich plate 82. The
driving plates 78 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 15, but are constrained to rotate in re-
sponse to rotation of the clutch housing by
means of diametrically opposite protruding ears
8i2 and 8! which project with some clearance
into vertically disposed channels or offset por-
tions 152 formed in the opposite sides of the
housing (see Figs: 9 and 10). The clutch plates
80 and 22 are provided with square openings (see
Fig. 10) which receive the square portion of the
hub of the pinion 6f 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 79
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 61
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 19 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 842
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 622 which
is formed on the shaft 62, and is provided at its
upper end with an inwardly extending annular
flange 84* which overlies and cooperates with
the shoulder 622 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 84F is engaging the shoulder 623, the
spring will act through the clutch plates and
driving plates to bias the pinion 61 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 §3 may be varied to thereby vary the force

required to slip the clutch, and hence vary the g

[y

torque which can be transmitted from the bevel
gear to the pinion 61 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 98 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. Vertical displacement of
the bevel gear 90 in the opposite direction is
prevented by a bushing 91 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 91, respec-
tively, provided in a bearing support 98. The
bearing support 98 is bolted to the side of the
casting 142 by means of machine bolts 98, and
extends partway into the casting through a suit-
able opening 100. Secured to the outer end of
the sleeve 93 is a hand lever {01 by means of
which the sleeve 93, and hence the hevel gear
80 may at times be rotated between two extreme
positions.

The spur gear 45 and the bevel gear 80 are
adapted to be selectively connected with the
shaft 20 by means of a clutch member 105 which
is mounted on the shaft 20 for vertical sliding
movement, but which is constrained to rotate
with the shaft by means of integral splines i85
(see Fig. 13) which cooperate with correspond-
ing splines 206°¢ formed on the shaft 20.

As best seen in Fig. 12, the upper end of the
clutch member 185 is provided with a plurality
of teeth, two of which {082 and 108® in the par-
ticular embodiment illustrated are 62° in length
and are spaced 53° apart, and the remaining one
of which (08¢ is 47° in length and is spaced 68°
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from each of the teeth 1962 and 106b. 'The lower
end of the bevel gear 80 is likewise provided with
a plurality of teeth, two of which 1872 and {07
(see Fig. 11) are 65° in length and are spaced
50° apart, and the remaining one of which (§7¢
is 50° in length and is spaced 65° from the other
two teeth #0872 and {%7b. It follows that the
teeth 138 on the clutch member {85 will fit be-
tween the teeth {87 on the hevel gear 99 when
and only when the space between the teeth {882
and (06> is opposite the tooth {87 on the bevel
gear. The parts are so proportioned that this
relation will exist when and only when the hand
lever {81 and the frog occupy corresponding ex-
treme positicns.

Of course, the described dimensions of the
teeth on the clutch member {85 and the bevel
gear 80 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 i18{ and the frog
A occupy the proper relative positions.

The lower end of the clutch member 185 is
also formed with teeth 103 (see Fig. 13). These
teeth are evenly spaced about the end of the
clutch member, and are arranged to cooperate
with similar teeth 188 formed on the upper end
of the spur gear 45, as shown in Fig. 14.

It follows from the foregoing, that when the
clutch member {65 is in one longitudinal posi-
tion on the shaft 28, the teeth on the lower end
of the clutch member i85 will connect the spur
gear 45 with the shaft 28, 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 member (05 will connect the
bevel gear 90 with the shaft 28. The clutch
member 105 is moved longitudinally on the shaft
20 in order to effect the desired connection be-
tween the spur gear 45 and the bevel gear 90
by means of shifting mechanism comprising a
shifter yoke (i® which surrounds the clutch
member, and which is provided on opposite sides
of the clutch member with a pair of rollers 1§
that extend into and cooperate with an annular
groove 1850 formed in the clutch meraber inter-
mediate its ends. The shifter yoke {18 is pivotal-
1y attached at one end by means of a pin {12 to
a floating fulecrum block i3, and the floating
fulerum bleck, in tuyn, is pivotally attached by
means of a pin {14 to an eye bolt ii15. The eye
bolt 115 extends with considerable clearance
through an opening 1§ provided in a supporting
casting 117, and is provided on its outer end with
a compressed coil spring 148, a spring seat 148,
and a castellated nut {28. The spring {8 bears
at its outer end against the spring seat 118 and
at its inner end against the inner end of a recess
{17c formed in the casting 1{71, and serves to
constantly bias the eye boli, and hence the ful-
crum block {13 toward the left, as viewed in
Fig. 8, to a position in which rounded bearing
surfaces 1132 and {130 formed on the bottom
and top of the fulcrum block engage rounded
seats 1172 and 117" provided on the casting i{7.
It will be apparent that the force with which
the fuicrum block is held intc engagement with
the rounded seats 1172 and {{7°will depend upon
the compression of the spring {18, and that the
compression of the spring 118 may be varied by
screwing the castelisted nut 12§ to different po-
sitions on the eye bolt {15, The nut {Z8 may be
locked in ifs adjusted position by means of a
cotter key 1202 in the usual and well-known man-
ner. The casting 117 extends into the casting

5

142 through a suitable opening {2i provided in
the side wall of the casting 142, and is securad to
the casting {42 by means of suitable bolts §22.
The right-hand enhd of the shifter yoke 118, as
viewed in Fig. 8, is formed with an eclongated
slot #18c, and cooperating with this slot is a
rounded pin {23 which is formed on the inner
end of a shaft 124 in eccentric relation with re-
spect to the axis of the shaft. The shaft 124
extends through, and is rotatably mounted in,
the sleeve 93, and is provided at its ocuter end
withx a selector lever i28 by means of which the
shaft (24 may at times be oscillated.

The operation of the shifting mechanism is as
follows: Normally, the selector laver {25 occu-
pies the extreme positicn in which it is shown
in the drawings, which is the position for motor
cpzration, 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 (i8¢ in the
shifter yoke §#, and the parts are so propor-
ticned that if the teeth i98 on the lower end
of the clutch member {88 are then in position to
enter the recesses between the teeth 198 on the
spur gear 45, the yoke {18 will b2 rotated dewn-
wardly about the pivot pin (12 as a fixed pivot
to its lowermost position, and will act through
the rollers §f{ to move the cluteh member {85
downwardly to, and hold it in, its lowermost po-
sition in which the ieeth 108 on the clutch mem-
ber mesh with the teeth {88 on the spur gear.
Ii, however, the teeth on the lower end of the
clutch member do not align with the recesses be-
tween the teeth {8% on the spur gear 45 when
the pin 128 on the shaft £24 occupies its lower-
most position, so that the clutch member {85 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 123
with the bottom of the slot §i8c will cause the
shifter yoke to rotate in a clockwise direction,
as viewed in Fig. 8, about the roilers {1} as fixed
pivots, and this rotation, in turn, will cause the
fulerum block 118 {0 rotate in a counterclock-
wise direction about the surface i1i3b as 5 ful-
crum, and will thus cause the spring {i$ to be-
come compressed beyend its initial compres-
sion. It will be seen, therefore, that under the
conditions last assumed, the spring {18 will act
through the fulerum block {i3 and shifter yoke
to bias the clutch member {85 to its lowermost
position, with the resuit that as soon as the spur
gear &5 is rotated by the motor B to the position
in which the teeth {08 con the ciutch member
align with the recesses between the feeth i8S on
the spur gear 4%, the parts will imumediately snap
to the positions in which they are shown in Fig.
8. When the parts occupy these positions, the
spur gear 45 is operatlively connected with the
switch actuating shaft 28 s 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 frcom: the switeh actuating shaft
20, with the result that the hand lever 181 is
disconnected from the frog. In order to discon-
nect the motor from, and connect the hand lever

‘with, the frog, the selector lever {25 is rotated

through an angle of approximately 210° from the

position shown, thereby rotating the pin  i23 |

through a corresponding angle. This rotation of
the pin 123 causes the shifter yoke to rotate in
a counterclockwise direction, as viewed in Fig. 8,
and hence causes the clutch member {85 to move
upwardly on the shaft 20. When the clutch
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member 138 is moved upwardly under these con-
ditions, if the position of the switch and the
hand lever 18! then correspond, so that the
teeth 105 con the clutch member align with the
spaces between the teeth (87 on the bevel gear
90, the shifter yoke 118 will rotate about the pin
{12 as a fixed pivet, 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 98 will then be connected with the shaft
208, so that the switch may 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 hand
lever do not correspond when the selector lever
{25 is rotated to the hand-throw positicn, so
that the teeth 187 on the hevel gear 98 are oppo-
site the teeth 106 on the clutch member, as soon
as the clutch member has been moved upwardly
a comparatively short distance, the flat ends of
the teeth {08 on the clutch member will engage
the flat ends of the teeth (87 on the bevel gear
and will thus prevent further upward movement
of the cluich member, with the result that the
balance of the movement of the selector lever to
the hand-throw pogition will cause the shifter
yoke {18 to rotate in a counterclockwise direc~
tion about the axis of the rollers (11, and will
thus cause the fulecrum block {18 to rotate about
the rounded surface #1032, thereby causing the
spring {18 to become compressed heyond its
initial compression. It will be apparent, there-
fore, that under these conditions, the hand-throw
lever {8f will not bhecome 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
118 will complete the upward movement of the
clutch member, thereby causing the teeth on the
clutch member to mesh with the teeth on the
bevel gear 58, and hence permitting manual 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 lever 1285 is restored to its normal position
in which it is shown in the drawing. The oper-
ation of the apvaratus under these conditions is
just the reverse of that described hereinbefore,
and will be readily undersicod from an inspec-
tion of the drawings without describing it in de-
tail.

1t will be apparent, therefore, from the fore-
going that with apparatus embodying our in-
vention, the selector lever {25 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-
ating 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 o disagresment 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 efiected.

Associated with the hand-throw lever 18! and
the selector lever (2% is a mechanism D includ-
ing means for locking the levers against move-
ment by unauthorized persons and means for in-
terlocking the levers 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
deseribed and claimed in Letiers Patent of the
United States No. 1,887,376, granted to G. V. Jef-
ferson and E. G. Little, 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 {17 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 cperating characteristics. As
here shown, this motor is a direct current motor
and comprises the usual armature 130 and field
coils §31 disposed in an enciosing casing 132, one
end of which is provided with a removable cover
{33 through which convienient access to the com-
mutator and brushes, as well as to a magnetic
brake E which is disposed in one end of the cas-
ing 182 may be had. The shaft 65 which car-
ries the armature 1886 is mounted in ball bear-
ings, in the usual manner, and one end thereof
projects through the one end wall of the casing
{32 and carries the previously referred to bevel
pinion 64. The motor B projects partway into
the casting #42 through an opening {34 in the
end of the casting in such manner that the
commutator and brushes are disposed wholly
within the casting {42, and the motor is secured
to the end wall of the casting {42 by means of
tap bolts 35, some of which pass through clear-
ance holes in the end wall and are screwed into
tanped holes provided in a flange 136 formed
on the casing 132 at or near its medial portion,
and the remainder of which bolts pass through
clearance holes provided in the flange 136 and
are screwed into tapped holes provided in the
end wall of the casting. A U-bolt 137 is secured
to the top of the casing 132 outside of the casting
{82 and this U-bolt serves as a convenient means
for securing one end of the cover 149 in place
and also as a means for lifting the motor when
assembiing 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 mechanism.

The motor brushes 148 are disposed in brush
holders i41 which are secured by means of screws
{42 to an arcuste insuleting plate 143. The in-
sulating plate 142, in turn, is secured by means
of tap bolts {44 to a mounting strap [£5. The
mounting strap is provided with ears {48 con-
taining arcuate slots {47, and is attached to a
supporting bracket §49 by means of screws (50
which pass through the arcuate slots 147 and are
screwed intc tapped heles provided in the bracket
149, The arcuate slots 147 are so disposed that
when the screws {58 are loosened, the strap 145,
insulating plate 143 and brush holders as a unit
may be rotated through a limited angle to en-
able the brushes to ke shifted to the proper posi-
tions to vprovide sparkless commutation. The
upper end of the strap {48 is formed with a lug
{51 provided with a hole {52 and after the
brushes have been adjusted to the proper posi-
tions and the screws {58 have been tightened, a
hole is drilled in the bracket {49 in alignment
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with the hole 152, and 2 dowel pin 153 is driven
into the two aligned holes to prevent the brushes
from shifting in the event that the screws 150
subsequently become loosened. The supporting
bracket 149 is secured to the opposite sides of
the casing 142 of motor M by means of tap bolts
154, 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, troubie has been ex-
perienced in certain exposed locations under ad-
verse weather conditions due to accumulations
of frost on the motor commutator. With the mo-
tor constructed and arranged in the manner just
described, due to the relatively large amount of
air space which is provided within the casing 132
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 previcusly referred to magnetic brake E
comprises a brake disk 157 secured to a die cast-
ing 158 which is mounted for longitudinal slid-
ing movement on the armature shaft 65, but
which is constrained to rotate with the armature
shaft by means of a feather key 159. One side of
the brake disk 157 cooperates with a brake lining
160 secured to a stationary brake shoe 161, and
the other side of this brake disk cooperates with
a brake lining 162 secured to a movable brake
shoe 163. The stationary brake shoe 161 is
formed with an externally screw threaded hub
164, which hub is adjustably screwed into the in-
ner end of the bearing opening (65 in the end
wall of the motor casing 132. After the station-
ary brake shoe has once been adjusted to the
desired position, it is subsequently maintained
in this position by means of a locking screw 166
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 67 provided in the outer face of the
stationary brake shoe 18! in a position to receive
the screw. The movable brake shoe 183 is pro-
vided with a hub {68 which is slidably mounted
on a tubular support 169 formed on the bracket
149 in concentric relation to the shaft 65. Sur-
rounding the hub 168 and the tubular support
169 between the movable brake shoe and the sup-
port is a compressed ccil spring 110 which con-
stantly biases the movable brake shoe and the
brake disk 157 toward the statiocnary brake shoe
to braking positions in which the two brake lin-
ings 160 and 162 frictionally engage the brake
disk 157. It will be apparent that when the brake
linings are engaging the brake disk, rotation of
the motor armature will be resisted.

The magnetic brake E also comprises an oper-
ating yoke 17t which is pivotally suported ad-
jacent its upper end on a rod I72 mounted in
spaced lugs 113 provided on the bracket 149, and
the arms [T12 and 1T1* of which extend down-
wardly past the opposite sides of the movable
brake shoe 163 and are operatively connected in-
termediate their ends with the brake shoe by
means of recesses 1Tic which are formed in the
arms {Ti2 and (71b, and which cooperate with
diametrically opposite laterally projecting lugs
115 provided on the brake shoe at its outer edge.
Secured to the lower ends of the arms 1712 and
{TiP are armatures (7€ and [T1, respectively,
which cooperate with magnets F! and 2 located
in the bottom of the motor casing. As will be

7

seen from an inspection of Fig. 17, the maghets
F1 and F? are of the ironclad type, and each
comprises a suitable cup-shaped shell 178 formed
integral with the motor casing, a central core
member 1719 secured at one end to the shell, and
a winding 189 which surrounds the associated
core member within the associated shell.

A tension spring {81 is hooked at one end onto
a lug 182 provided on the one end wall of the
motor casing 130, and the other end of this spring
is secured to a bolt 183 which extends with clear-
ance through a hole {714 provided in a channel-
shaped offset portion 17ie formed on the upper
end cof the operafing yoke 17Ti. An adjusting
nut 185 is screwed onto the outer end of the
bolt 183, and formed on the inner end of this
nut is a wedge-shaped surface (86 which co-
operates with a notch {74f provided in the ad-
jacent face of the offset portion, whereby when
the nut 185 has been rotated to any position in
which the wedge-shaped surface {86 aligns with
the notch, the tension of the spring {81 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 181 exerts a force on the operating yoke
171 which rotates the yoke in a clockwise direc-
tion, as viewed in Fig. 16, about the rod 172 to the
position in which the recesses I7fc on the arms
{712 and (7P receive the lugs 175 on the movable
brake shoe (63, and it will be seen, therefore,
that the spring 181 serves to take up any clear-
ance surrounding pin {12 in such a way that the
air gap between the armatures {76 and §717 and
the associated magnets F! and F2 is held to the
minimum. It will further be seen that due to the
connection between the yoke {71 and the movable
brake shoe 163, the force due to the spring {18
opposes the force which is exerted on the movable
brake shoe by the spring {78, and it follows, there~
fore, that by adjusting the nut {85 to different
positicns, 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 180 of the two magnefs P! 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 170 will
actuate the brake to its braking position, and
will thus cause the brake to oppose rotation of
the motor armature. When, however, the motor
becomes energized, the magnets F! and F2 will
attract the armatures 176 and {77, and wili thus
rotate the operating yoke ITi in a clockwise
direction as viewed in Fig. 16. This rotation will
act through the recesses !7Ti{¢ and Iugs {75 to
slide the movable brake shoe 1683 toward the left,
in opposition to the bias of the spring (70, to a
position in which the pressure of the brake lin-
ings against the brake disk {57 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
armatures 176 and {7171 are moved to their at-
tracted positions, the reluctances of the flux
paths for the fluxes set up by the energized
windings will be considerably reduced due to the
decreased air gaps between the armatures and
the magnets, and that, as a result, the current
required to hold the armatures 176 and {77 in
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their attracted positions will be congsiderably less
than that required to move them to their at-
tracted positions. It is desirable that the mag-
nhets 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 deenergized positions, the charac-
teristics of the brake may be so adjusted that
it will be necessary for a current to flow in the
windings {88 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
nermal 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
161 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 movable brake shoe {83, thereby
causing the operating yoke {71 to rotate to a new
position in which the armatures {78 and {77 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 hy 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 scon as the
motor becomes desnergized, 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 em-
bodying our invention is that it is effective to
prevent creepage of the mechanism due to track
vibrations when the motor 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 cur
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 (4P of the switch machine is an
inner casing {89 which is adapted to house an
electromagnetic control device for controlling
the switch machine. This control device forms
no part of our present invention, and may, for
example, comprise a polar relay of well-known
construction. Inasmuch as this control 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 14 above the lock rods I# and IP and the
slide bar N is a circuit controller G which also
embodies our invention. As best seen in Figs.
20 to 25, this circuit controller comprises a
suitable supporting framework 198 provided with
end members 1882 and {88°, and having ad-
justably mounted in ifs sides aligned bearings
{81 and i82 in which a horizontal camshaft 193
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
slide bar N, and for this purpose the shaft 193
has fixed thereto a gear wheel 198 which meshes
with an intermediate idler gear (95 driven by
the rack teeth provided on the upper face of
the locking dog {7 of the slide bar N. The idler
gear (9% is journaled on a pin 1986 (see PFigs. 23
and 24) mounted in a depending portion 197 of
the frame 190, Mounted on the camshaft 193
on opposite sides of the gear wheel 194 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 198 is provided with a square
hole which has a sliding fit on the camshaft 193,
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 flange of each driving collar is
tapered, and the tapered portion is provided
with serrations or teeth (not shown) around its
entire circumfefrence. HEach driving collar 198
carries a contact segment of electroconductive
material designated by the reference character
159 with the same distinguishing exponent as
the exponent for the reference character of the
associated collar. REach contact segment 199 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 199 co-
operates at its periphery with two contact fin-
gers designated by the reference characters 208
and 201, respectively, with the same distinguish-
ing exponent as the reference character for the
associated contact segment. For example, the
contact segment #9%2 cooperates with the con-
tact fingers 2002 and 28f2 to at times close a
contact 2002-—{992—20f2, 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 193 that the con-
tacts 2002—1992—2012 and 200°—{99»—201> will
be closed at all times except when the slide bar
N is in the exfreme position in which it locks
the switch points in their normal positions in
which they are shown in Fig. 1, and that the
contacts 200c—199c—284c and 200d—_§99d__20(d
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  2082—(992—281a,  200P—[99>—201P,
208c—199c—20ic, and 2009—(99¢—20{d¢ may bhe
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 2052 which are connected to-
gether for simultaneous movement by an insu-
lating bridge 2962, and a pair of contact fingers
205* which are connected together for simul-
taneous movement by an insulating bridge 206P.
The fingers 2052 and 285Y are hiased by their
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own resiliency to lower positions in which they
engage associated lower stationary contact mem-
bers 2072 and 207° to close a pair of contfacts
2052—2972 and a pair of contacts 205°>-—207P,
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 mem-
ber 2095 to thereby close a contact 2052—209-—205b.

The point detector mechanism is controlled
jointly by the slide bar N and by a palr of de-
tector rods H* and H* which are slidably
mounted in the casting {4* of the switch ma-
chine for movement in directions parallel to the
operating rod O, and in the form here shown
comprises & detector plate 2l and a driving
plate 2i2. The detector plate 211 is slidably
mounted on machined surfaces {§8° (see Fig. 21)
formed on the end members 1902 and 190° of
the frame {80, for movement at right angles to
the camshaft 193 in parallel spaced relation
thereto, and is guided laterally by means of two
rollers 213 which are mounted on depending pins
secured to the detector plate, and which ride in
guideways 190¢ formed in the end members 1902
and 188% Vertical displacement of the detector
plate is prevented by a pair of hold-down pieces
214, which hold-down pieces are fastened to
bosses formed on the end members 1902 and 198
adjacent the opposite corners of the detector
nlate, and which project over the upper surface
of the detector plate with some clearance.
Mounted on the underside of the defector plate
are four rollers, two of which 2152 and 2162
cooperate with the point detector rod H2 (see
g, 21), and the remaining two of which 215
and 2{5% cooperate with the point detector rod
b, The detector rods H? and HP are adjusta-
bly connected by means of connecting rods
2172 and 2i7® (see Fig. 1) and point lugs 2183
and 2i8» with the front rods i® and Ik, 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 221
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 H* will align with the
roller 2152, and the recess 222 in the detector
rod HP will align with the roller 2{6°, when and
only when the switch points cccupy their nor-
mal positions in which they are shown in Fig. 1;
and that, the recess 222 in the detector rod Ha2
will align with the roller 2i82, and the recess
222 in the detector rod HP will align with the
roller 215° when and only when the switch
points occupy the extreme position opposite to
that in which they are shown in Fig. 1. It is
obvicus that when the recesses 222 in the de-
tector rods H2 and HP align with the rollers 2152
and 218° the detector plate 211 is free to move
to the left to a normal position in which the rol-
lers 2152 and 216k 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 H* and HP align with the
rollers 2162 and 215°, the detector plate 2i! ig
then free to move toward the right to a reverse
extreme position in which the rollers 2162 and
2150 enter the associated recesses. The parts
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are 50 proportioned that when either one of the
recesses is out of alignment with both of the
associated rollers, these rocllers will cooperate
with the associated detector rod to force the de-
tector 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-
cut interfering with the free opervation of the
point detector rods, and at the same time permit
a limited amount of movement between the con-
necting rods and the detector rods to prevent
binding of the defector rods in their guideways
due to the necessary movement of the connecting
rods caused by the movement of the switch
peints 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 H2 and con-
necting rod 2172 shown in Fig. 31. Referring to
Fig. 31, as here shown, an upturned portion 247!
of connecting rod 2172 is provided with an eye
2§72 which loosely receives a screw threaded por-
tion 216" of the connecting rod H?2 with some
clearance. One side of the eye 2172 is formed
with a hexagonal recess 2§73 having a concave
inner surface, and the other side of the eye 2172
is provided with a convex surface 2{7¢ which is
parallel to the concave inner surface of the eye.
A nut 223! is screwed onto the threaded portion
218! of the connecting rod H? on the side adja-
cent the recess 2173, and this nut fits loosely into
the recess 2133 and is provided at its inner end
with a convex surface having the same 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 2i72 is
a nut 224! provided on the side adjacent to the
eve with a concave surface having the same
radius of curvature as the contiguous convex sur-
face of the eye. 'The nuts 228! and 224! are so
adjusted that relative longitudinal movement of
the connecting rod and detector rod is prevented,
but that, a limited amount of angular moverent
of these two rods is permitted, and the nuts are
then locked in place by a jam nut 288! which is
serewed onto the threaded portion 218! of the
detector rod and which engages the outer face
of the nut 2241,

The driving plate 212 is slidably mounted in
guideways 225 provided on the detector plate 211
on oppcsite sides of a rectangular opening 22§
formed therein, and is arranged to be moved be-
tween an intermediate and two extireme positions
in response to the movement of the slide bar N
between its intermediate and two extreme posi-
ticns, by means of two cams 227 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 238 secured to uprights
23t formed on the driving plate. A driving arm
232 (see Fig. 22) is pivotally attached at one end
to the detector plate 21! by means of an up-
standing pin 283, and is provided intermediate its
ends with a rectangular slot 234 which slidably
receives a cross-head block 235 pivoied on an up-
standing pin 236 secured toc the driving plate.
The free end of the driving arm 232 carries a
roller 2322 which cosperates with a radial notch
2872 provided in an overating arm 237. The op-
erating arm 237 is pivoted at one end on a pin
238 secured to the detector plate 211, and is op-
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eratively connected at the other end with a ten-
sion spring 239 which is stretched between the
arm and a projecting lug 248 formed on the de-
tector plate. The tensionn of the spring 23¢ is
such that under normal operating conditions the
rolier 282> will remain in the notch 2374, and it
will be apparent that as long as the roller re-
mains in this novch the detector plate will move
in response to, and in unison with, the driving
plate 212, but that, if the roller 2322 is forced out
of the notch 2372 in the arm 23%, 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 plate 211,
and is biased by means of a coil spring 243 to a
latching position in which a notch 2422 in the
arm receives a latch lug 237¢ formed on the op-
erating arm 37 provided the operating arm is
then moved cutwardly to the position which it
occupies when the roller 2322 is forced out of the
notch 2372 in the arm 237. The spring 243 abuts
at one end against an upstanding lug 242 formed
on the short arm of the latch dog 242, and at the
other end against an upstanding lug 2442 formed
on & latch arm 244. The latch arm 244 is piv-
otally mounted at one end on the pin 238 under-
neath the operating arm 237, and is constantly
biased by means of the compressed spring 243 to
a latching position in which a noteh 2§4b formed
in its outer side is adapted to receive a latch catch
245 secured to the frame 198, The tension spring
239 is somewhat stronger than the compression
spring 243 and provided cn the operating arm
237 is a vertically offset laterally projecting por-
tion 23Tc which cooperates with the lug 2442 at
its outer side to prevent the latch arm from mov-
ing to its latching position except when the roller
2322 is forced out of the notch 2372 in the op-
erating arm 23%. 'The parts are so proportioned
that the notch 244* will align with the latch catch
245 when and only when the detector plate 2i1
occupies its intermediate position.

As will appear hereinafter, it is desirable to be
akle to at times prevent the latch dog from mov-
ing to ifs laiching position, and for this pur-
pose the latch dog is provided with a hole 2424
which, when the latch dog is rotated in g counter-
clockwise direction through a slight angle from
the position shown to a position in which the lug
287%e is clear of the side of the latch dog 242, aligns
with a tapped hole 248 provided in the detector
plate. The hole 248 is adapted to receive a screw
247, and it will be apparent that when the screw
247 is in place in the two aligned holes, the latch
dog 242 will ke held in a fixed position in which
it is out of engagement with the latch lug 237° on
the operating arm 237. In order that the screw
247 will always be available, the detector plate is
provided with a sccond screw threaded hole 248
(see Fig. 21) in which the screw 247 is normally
kept, and the latch dog 242 is provided with an
arcuate slot 242¢ which, when the screw 247 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 211 is
provided on opposite sides of the driving plate
212 with rack teeth 2112 and 2{{b, respectively,
which mesh with gear segments 2582 and 258b
formed on cam members 2512 and 25{*. The cam

-members 2312 and 25iP are journaled on bushings

2522 gnd 252° which are mounted on the camshaft
163 on opposite sides of the cam members 227 and
228, and are maintained in the proper longitu-
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dinal positions to engage the rack teeth by means
of annular flanges 2532 and 2530 formed on the
bushings, and washers 2542 and 284b which are
interposed between the bushings and the adja-
cent driving collars {98 and [88c. The cam
member 25(% is provided, in addition to the gear
segment 258» with an upwardly extending cam
segment 255 which is adapted to cooperate with
a roller 256P carried by the insulating bridge 2667,
and the cam member 25i2 is likewise provided,
in addition to the gear segment 28§*, with an
upwardly extending cam segment 25%2 which is
adapted to cooperate with the roller 2562 carried
by the insulating bridge 2862, The upper portion
of the cam segments 2852 and 258P, as here shown,
are curved, and are slightly more than twice as
wide as the rollers 2582 and 258, Formed in the
upper surface of the cam segment 255 adjacent
the opposite ends therein in laterally spaced rela-
tion are two recesses or notches 257 and 258P
(see Figs. 22 and 23) of such length and size that
when either one of these noiches is in alignment
with the roller 256°, the contact fingers 255> will
be free to move, due to their bias, to their lower-
most positions. The roller 258b is loosely mount-
ed on a laterally extending pin 258 which is slid~
ably mounted at its opposite ends in vertical slots
266° formed in depending lugs 28f* provided on
a roller support 262P, and the rollier support 262b,
in turn, is secured fo the insulating bridge 208§
by means of a tap bolt 263b (Fig. 23). The tap
bolt 263 extends downwardly through an elon-
gated vertical slot 264P (Fig. 20) formed in the
bridge 208%, and is screwed at its lower end in a
tapped hole 285 provided in the roller support.
Formed on the upper side of ths roller suppors
2620 are serrations 286P which cooperate with ser-
rations 267 formed on the underside of the bridge
285% in such manner that by loosening the bolt
233> the roller supports may be shifted longitu-
dinally relative to the fingers 2085 through a lim-
ited distance to take care of manufacturing varia-
tions in the assembled parts, and to obtain the
proper timing of the contacts. The pin 259" is of
sufficient length, and the parts are so proportioned
that when the pin is at the lower end of the slots
2805, the roller 256° can be slid longitudinally
along the pin from a position in which it will
enter the notch 258 in the cam segment 258p
when this cam segment is rotated to one extreme
position, to a position in which it will enter the
noteh 2571P in the cam segment 255 when the cam
segment is rotated to its other extreme position.
When, however, the pin is in the upper ends of the
slots 260>, the roller 256 is held in the proper
position tc cooperate with the cne notch or the
other, as the case may be, by a vertically dis-
posed wall 268> (Fig. 24) which is provided on
the roller support for this purpose. The upper
end of the wall 268 extends into a groove 26§
formed in the underside of the insulating support
266* and acts as a guide to position the rolier sup-
port laterally with respect to the insulating bridge.
The parts are further so proportioned that when
the roller 258 is out of both of the notches #5i»
and 258b, the fingers 285 will be lifted by engage-
ment of the roller with the upper surface of the
cam segment 285”7 to their upper positions. The
cam segment 255P is similar in construction to the
cam segment 2652, and the parts of this cam seg-
ment are designated by the same reference char-
acters as the corresponding parts of the cam seg-
ment 258° but with the exponent ¢ added thereto
in place of the exponent b. The means for se-
curing the roller 256= to the insulating bridge 253b
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is likewise similar to the means for securing the
roller 25§8° to the bridge 268, and the parts of
these two means are designated by the same ref-
srence characters with suitable distinguishing ex-
pornents.

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 normal positions and are locked
in these positions by the slide bar N, and under
these conditions, the camshaft 183 is rotated in
a counterclockwise direction, as viewed in Fig. 28,
to what we shall term its normal extreme posi-
tion, so that the motor control contacts 25fc—
186c—201i°c and 2869—15%9-—28id are closed, and
the moter control contacts 28§2—ifdga—28i> and
280b—198—241P are open. Furthermore, under
these conditions, the driving plate 21§ is moved to
its lefi-hand or norimal extreme position by the
cam 227 and rolier 223, and since the notches 222
and the point detector rods I* and H* are then
in alignment with the rollers 2152 and 218%, so
that the detector plate 21 is free tc move to its
left-hand extreme position, the detector plate is
moved to its left-hand or norimal extreme position
through the medium of the driving arm 232 and
the operating arm 237. When the detector plate
241 occupies its normal extreme positicn, the cam
members 2522 and 2520 are rotated in a clockwise
direction tc their normal extreme positions, and
the roilers 2552 and 256 are disposed in such posi-
tions on the associated pins 2592 and 2580 that,
under these conditions, the contacts 2052—2087¢
are open and the contacts 235>—281" are closed

We will now assume that with the parts in the
positions just described, the switch machine is
operated to mcve the switch points from 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 ths reasons pointed
out hereinbefore, but during this movement, the
camshaft 183 is rotated in a clockwise direction
to its intermediate position, and this movement
causes the contacts 2082—1992—28{» and 200P—
1995—28{> to become closed. This movement alsc
causes the driving plate 242 to move to its inter-
mediate positicn dus to the coaction between the
cam 228 and the rolier 238, and this latter move-
ment, in turn, moves the detector plaie 2i{ to
its intermediate position, thereby causing the cam
members 25{2 and 25{P to rotate to their inter-
mediate positicns. The rotation of the cam
members 2512 and 25 to their infermediate
positions causes both rollers 255 and 256 to
ride on the high portions of tixe cam members,
thus causing the contacts 288> and 287P to be-
come opened and contact 2852—268—255° t{o
become closed. Thne movement of the detector
plate 21} to its intermediate position alsc moves
the roilers 215> and 216" out of the recesses 222
in the point detecter rods 2 and H? and it will be
apparent, therefore, that during the movement
of the switch points to their reverse positicns, all
of the rollers 2152, 213, 2162, and 2§8P are clear
of the point defsctor rods so that the resultant
movement of the point detector rods will not
cause any movement of the detector plate. After
the switch points have reached their full reverse
positions, the final or locking movement of the
slide bar N which then takes place will rotate the
camshaft 133 in a clockwise direction, as viewed
in Fig. 23, from its intermediate tc its reverse
extreme position, thereby opening contacts
200c—1950-—22ic ang 2509—199d—2981{4. This ro-
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tation of the camshaft (93 will also act through
the cam 228 and the roller 220 to move the driv-
ing plate 212 to its reverse extreme position, and
since the notches 222 in the point detector rods
will then be in alignment with the rollers 2i6a
and 215, so that the detector plate is free to
move to its reverse extreme position, the meve-
ment of the driving plate 2i2 wiil act through
the driving arm 23% and the operating arm 237
to move the detector plate to its reverse extreme
position in which the rollers 2162 and 215> are
disposed within the aligned notches 222. ‘The
movement of the detector plate will rotate the
cam members 25i2 and 25! in a counterclockwise
direction, as viewed in ¥ig. 23, from their inter-
mediate to their reverse extreme positions, and
when the cam member 25{2 reaches its reverse
extreme position, the roller 255 wiil enter the
notch 2582, and will thus allow the contact fingers
2052 to drop to their lowermost positions, thereby
cpening contact 2052—209-—205" and closing con-
tacts 2052—2072. 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 remain in
the relative positions shown under these condi-
tions, and the latch mechanism does not, thers-
fore, have any effect on the operation of the cir-
cuit controller under these conditions.

If, after the switch points have been moved to
their reverse extreme positions, the switch ma-
chine is subsequently operated fo restore the
switeh points to their normal positions, the opera-
tion of the circuit controller will he exactly the
reverse of that just described, and it is believed,
therefore, that this operation will be apnarent
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 H? is moved upwardly, due, for
example, to a train trailing the switch. This
movement will force the roller 2{52 cut of the
recess 222 in the detector rod, thereby forcing the
detector plate 211 tcward the right, as viewed in
Fig. 21, to its intermediate position, and since the
driving plate 212 is now held stationary by the
cam 227 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 2322 out of the notch 2372 in
the operating arm 237 and onto the curved side
of this arm adjacent the nctch, thereby causing
the operating arm to rotate in a counterclockwise
direction, as viewed in Fig. 22, about the pin
228, and hence causing the spring 239 to hecome
stretched beyond its initial tension. The operat-
ing arm 237 on each side of the notch 2872 has a
curved surface having a radius whose center is the
pin 233, so that when the roller 2322 engages
this surface, the force due to the spring 232 does
not tend to drive the detector plate 2i{ longi-
tudinally. The counterclockwise rotation of the
operating arm 237 under these conditions moves
the Iug 237¢ upwardly, as viewed in Fig. 22, to a
position in which it aligns with the notch 2422 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 spring 248, to its latch-~
ing position in which the notch 2822 receives the
lug 237¢, thereby causing the operating arm to
be subsequently retained in its dispiaced position.
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The movement of the operating arm 237 also
permits the spring 243 to drive the latch arm 2464
to the position in which the latch catch 245 enters
the notch 244b. The movement of the detector
plate 21§ to its intermediate position further
causes the cam members 2512 and 251(? to rotate
to their intermediate positions, thereby causing
the contacts 205*—207" 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 242 and 2442 by means of the
thumb and fingers. This squeezing action will
rotate the latch dog 242 in a counterclockwise
direction, as viewed in Fig. 22, to an unlatching
position in which the lug 237¢ is clear of the
notch 2422, and will also move the side of the
latch arm 244 into engagement with the roller
2322, and will rotate the latch arm to the posi-
tion in which the notch 244v is cleay of the latch
catch 2645, 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 2320 tg its normal position in which it
aligns with the notch 2372 by causing the de-
tector plate 211 to move longitudinally. When
the roller 2322 reaches the position in which it
aligns with the notch 2372 in the operating arm
221, the spring 239 will move the operating arm
to a position in which the roller 282* enters the
notch 2372, after which the spring will then be-
come effective to hold the plates 2if1 and 212
in their normal relative positions until the next
trailing move occurs.

If the detector rod HP had been displaced
downwardly instead of the detector rod H? 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 21l toward the
right under these conditions would have been due
to the coaction between the roller 216* 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
switeh machine from one extreme position to its
other extreme position, and when this is the case,
the latch dog 242 will be rendered inoperative
by removing the screw 247 from the hole 248 and
placing it in the aligned holes 242¢ and 246. As-
suming that the screw has been placed in the
aligned holes 242¢ and 248, and that the latch
mechanism has been operated due, for example,
to a train trailing the switch, the detector plate
211 will be held in its intermediate position by the
roller 2{6® until the driving plate 212 is moved to
its intermediate position by operation of the
switch machine, at which time the roller 2322
will drop into the notch 2372 in the operating
arm 237, whereupon the force of the spring 239
acting through the operating arm 237 and the
lug 2442 will rotate the latch arm to the position
in which the notch 244 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
211, 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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215 and 216 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 instaliations
to always have the normal indicaticn circuits,
which circuits are usually controiled by the con-
tacts 20522072 and 288>—287° of the circuit
controller, completed over onhe particular contact.
In order to permit this to be done, it is necessary
to be able to readily reverse the operaticn cf the
contacts 2052—2072 and 208>—2§7°>. With ap-
paratus embodying our invention, this can be
done by merely lifting the fingers 288* and 205P
far enough to permit the pins 2582 and 253 which
support the rollers 2562 and 256 to drop to the
bottom of the slots 2602 and 2§0% in the roller
supports 2522 ang 262, and then sliding the roll-
ers 2562 and 256® along the pins 25982 and 255
from the one end of these pins toc the other end
of these pins and then releasing the fingers.
This change in the positicn of the rollers will
cause these rollers to cocperate with the other
notches in the cam members 2512 and 251%, 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 (Ti¢ provided on the
depending arm (719 of the clutch operating yoke
{7f{ in such manner that by moving the rod 275
inwardly the yoke {71 can be rotated in a clock-
wise direction, as viewed in Fig. 16, in opposition
to the bias of the spring {78, to the same posi-
tion to which this yoke is moved when the elec-
tromagnets F!' and F? become energized. The
outer end of the push rod 215 is pivotally at-
tached to one arm of a bell crank lever 27§ 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 278 (Fig.
7). The connecting rod 278 extends through a
slot 214> (see Fig. 4) formed in a curved arm 275
(Fig. 1) provided on a vertical crank 278, and is
yvieldably connected with the arm 27§ by means
of nuts 288 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 279 is journaied at its upper and lower
ends, respectively, in suitable bearings formed in
the bearing plate 8 and in the bottom wall of
the casting t42, and is biased in a counterclock-
wise direction, as viewed in Fig. 7, by means of a
tension spring 28i which is stretched between an
arm 279¢ provided on the crank 279 and a pin
282 secured to the bearing plate 85. A third crank
arm 2754 is formed on the crank 272 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 Iongi-
tudinally of the switch machine (see Figs. 2 and
3) at one side thereof from a point adjacent the
arm 2789 to a point adjacent the left-hand end
of the circuit controller C, and is operatively con-
nected intermediate its ends with a transversely
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extending rockshaft 286 by means of a laterally
extending arm 287 which is secured at one end
tc 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 {o the upper end of the connecting rod
288, and is secured at its other end to the rock-
shaft 288. The rockshait 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 arm 288 (Figs. 7 and 15) provided with a cam
foliower 2282 which cooperates with a cam 284.
The cam 23! 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 264, The jackshaft 284 is
journaled in a bearing 285 secured to the hub of
the segmental gear 228, and is provided at the
end opposite tc the pinion 298 with a similar pin-
ion 287 which meshes with a gear wheel 288
formed on the inner end of the shaft 124.

The parts are so proportioned that the spring
28 will act to bias the camn follower 2882 into en-
gagement with the cam 28!, and that when the
selector lever occupies its motor operating posi-
tion, the cam follower will then engage the cam
at 2 low portion 28i{2. The parts are further so
proporticned that when the cam follower is en-
gaging the cam at the low porticn 28{s, the push
rod 275 will be moved outwardly far enough to
permit the varts of the magnetic brake to occupy
their normal braking position.

In operation, when the selsctor lever (28 is
rotated away from the position shown, the hand-
throw lever will ke locked in the pesition shown
due to the previously referred to interlocking
mechanism, and as a result the rotation cf the
selector lever will act through the shaft $24, gear
wheel 288, pinion 297, shaft 264, pinion 283, and
gear 292 to cause the cam 231 to rotate in unison
with the selector lever, and as soon as the cam
has been rotated threugh a relatively small
angle, the high portion of the cam will move into
engagement with the cam follower 2992 This
will cause the cam follower, and hence the cam
arm, to rotate in a clockwise direction, as viewed
in Fig. 15, which rotation, in turn, will act
through the rockehaft 228, the arm 288, the con-
necting rod 298, the arm 287, the rockshait £8%,
the arm 284, the Iink 283, the crank 279, the
connecting red 278, the bell crank lever 27§, and
the push rod 28 o velease the brake. The
brake will then be held in its released position
until the selector lever is subsequently restored
to the position shown.

YWhen the selector lever 125 oceupies its hand-
throw operating position and the hand-throw
lever 121 is ocperated, the gear wheel 298 will
remain staticnary, and under these conditions,
the pinions 297 and 298 will ride idly around the
gear wheels 292 and 232 without causing any
rotation of the cam 28i. It will be zeen, there-
fore, that operation of the hand lever {2f will
not have any effect upon the brake releasing
mechanism.

It shonid be vointed out that the rockshafi
% is so arranged that in the event the switch
machine is assembied with the hand-throw and
selector levers on the oposite side of the switch
machine to that in which they are shown in the
drawing. the cam arm 289 can be removed from

he upper end of the rockshaft, as viewed in
Fig. 7, and placed on the lower end, where:ipon
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it will then be in the proper position to cooperate
with the cam 29! in its new position.

One advantage of providing means for releas-
ing the brake aufomatically when the selector
lever {25 is rotated away from the positicn shewn
is that it permits free movement of the gear
train prior to any movement cf the clutchh mem-
ber 108, thereby relieving any tension which
might exist between the teeth on the clutch
member and the teeth on the spur gear 45 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 ifs upper
position in response to the movement cof the
selector lever.

The switch machinery further comprises auxil-
iary contact mechanism for interrupting the mo-
tor circuit whenever the hand lever is moved
away from the motor operating position tc 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 circuiis
for indicating at a remote point that the switch
movement is in condition for manual opesration.
As here shown, this auxiliary contact mechanism
comprises a plurality of forked contact fingers
301, 2302, 203, 304, and 365 secured to an insu-
lating rockshaft 306 journaled at its end on
trunnion screws 307 mounted in suitable lugs
§90e provided on the frame {80. The finger 304
cooperates with two confact members formed
integral with terminal posts 3%z 28{b, secured
to one of the insulating members 308 comprising
part of the previously described circuit controller
to form a contact 38{>2—3081—38{P and the fin-
gers 382, 283, and 304 similarly cooperate with
contact members formed integral with the ter-
minal posts 382a 302, 3032 383b, 3542 2jEb, fo
close contacts 3022—302—2020, 3032--382—383>,
and 3082394394k, The finger 385 cooperates
with two contact members formed integral with
the terminal posts 384° and a terminal post 2332
to form a contact 384bP—305—3882. The rock-
shaft 308 is connected by means of an arm 3068
(see Fig. 2), a link 318, and apn arm 2i1 (see Fig.
3) with the previously described rockshaft 283
in such manner that the rockshaft 306 will be
rotated to the normal position shown when the
cam follower 2982 is engaging the cam 234 at the
low portion 2912, but that, when the cam fol-
lower 2902 is engaging the cam 281 at the high
portion, the rockshaft will then be rotated in a
clockwise direction, as viewed in Fig. 23 from 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

3nfa_361—361b 3022—382—302b, 3032—303-——302b,
and 3042—3084—2384b will he closed and the con-
tact 304b—305—3052 will be open, whereas, when
the rockshaft is rotated to its other extreme po-
sition, the contact 394p—3985P—305 will then be
closed and the remaining contacts will be open.
Tt follows, therefore, that when the selector lever
occupies its motor operating position, the con-
tacts 20123013010, 302302302, 3032—
363—2303b, 3423043040 will be closed and the
contact 394b—305—20%2 will be open, but that,
as soon as the selecter lever is moved away from
the motor operating position, the contact 384bh—
205-—3052 will become closed and the remaining
contacts wiil hecome open.

In some installations of switch machines it is
not necessary to cperate the switch machine
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manually except in cases of emergency, or for
purposes of test and adjustment, and when this
is the case, the gear mechanism described here-
inhefore may be replaced by the simplified form

- of gear mechanism shown in Figs. 26 and 27.

This gear mechanism is enclosed in a casting 14f
which can be bolted to the base plate {4¢ in place
of the casting {42, and differs from the previously
described gear mechanism in that it does not
include the hand-throw lever 18§, the selector
lever 123, and associated parts for selectively
connecting the switch actuating shaft with the
hand lever or with the gear wheel 45. Further-
more, the gear wheel 45 instead of being loosely
mounted on the switch actuating shaft 20 is
splined to a switch actuating shaft 2i6, the upper
end of which is comsiderably shorter than the
upper end of the switch actuating shaft 20. It
will be seen, therefore, that when the switch ma-
chine is modified in the manner just described.
the motor B is constantly connected with th
switch actuating shaft. :
VWith the gear mechanism constructed as shown
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
§2 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 cbvious reasons that the magnetic
brake B should be released, and for this purpose
we previde mechanism which we will now de-
sceribe. As here shown, this mechanism com-
prises a vertical shaft 317 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
te this shaft adjacent its lower end is a crank
318, the function of which will be made clear
presently, and rotatably mounted on this shaft
above the crank 3(8 is a sleeve 319 provided with
a laterally projecting arm 328, which arm is
operatively connected with the yoke I7{ of the
magnetic brake E in the same manner that the
arm 279 of the crank 279 shown in Figs. 4 and 7
is operatively connected with the yoke {7i. It
will be seen, therefore, that by rotating the sleeve
318 in the proper direction, the hrake E can be
released. The upper end of the sleeve 319 is pro-
vided with an integral cam follower 321, and this
cam follower projects toward and cooperates with
a cam 322 formed integrally with the lower end
cf 2 short shaft 328 (see Fig. 28). The short
shaft 323 is journaled intermediate its ends in a
bearing 324 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
hearing 3%24. The shaft 323 is rotatable between
= norrmal position in which the lower edge of the
guard vlate, as viewed in Fig. 26, engages a stop
pin 326 zecured 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 328 occupies its brake
releasing position. The parts are so proportioned
that when the shaft 823 occupies its normal posi-
tion and the brake occupies its brake applying
nogsition, a slight amount of clearance will exist
between the cam 8§22 and the cam follower 321,
but that, when the shaft 323 is rotated to its
brake releasing position, the cam 322 will engage
the cam follower 321, and will thus rotate the
sleeve 8!8 in a clockwise direction, as viewed in
Fig. 26, In a manner 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 2232 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 328. 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 3292 of the latching dog, and the latch-
ing dog is biased, by means of a spring 331 which
surrounds the long leg 3298% of the latching dog
between the plug 328 and a collar 332 secured
to the long leg 3282, to an upper or latching posi-
tion in which the short leg 329 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 3292 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 3292 of the latch dog will enter the hole
332 due to the bias of the spring 331, and will
thus cause the shaft 323 to automatically be-
come 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 3292 of the latch
dog, which will automatically be done if a cover
234 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 3292 of the latch
dog.

The crank 318 referred to hereinbefore is cop-
eratively connected with the sleeve 319 by means
of a lost motion connection comprising a depend-
ing arcuate lug 3192 formed on the lower end of
the sleeve, and cooperating with an upstanding
arcuate lug 3{82 formed on the hub of the crank
318. The crank 318 is also pivotally connected
with the link 283 described hereinbefore, whereby
the sleeve 318 is operatively connected with the
previously described auxiliary circuit controller.
The auxiliary circuit controller is biased to
its normal position in which the contacts
3012—301—30(>, 3022—302—302°, 3032—303—
383b, 3042—304—384> are closed and the contact
3052—305—305P 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 317. The parts
are so proportioned that when the shert shaft
323 is rotated to its brake releasing position, the
resultant rotation of the sleeve 31§ will act
through the medium of the lugs 3192 and 38
to actuate the circuit controlier from its normal
position to the position in which the contact
384p—305—3852 becomes closed and the remain-
ing contacts become open, but that, due to the
lost motion connection, the short shaft 323 and
asscciated 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

10

20

30

40

45

50

55

60

65

70

(£



10

15

20

S
(o1

[
<

60

[
[V

75

2,183,164

ocperated to its hand-operating position to per-
mit operation of the switch machine by the hand
crenk, te latch this circuit controller in its hand-
operating position until it is subsequently man-
uaily released, and when this is the case, the
crank 3t} is formed with an integral latch seg-
ment 2{la (see Fig. 30) which cooperates with
a latch 387. The latch 337 is supported in a
vertical position on a pin 338 which is mounted
in a pair of lugs 33% secured to the side of the
case, and is biased fto a latching position by
means of a spring 348. The parts are so pro-
portioned that when the short shaft 323 is ro-
tated to its latching position, the latch 337 will
move into engagement with the latch segment in
a2 manner o retain the latch segment in the posi-
tion which it occupies when the short shaft oc-
cupies its brake relezsing position, and it will be
seen, therefore, that when the auxiliary circuit
controller is once operated to the position in
which the contacts 3¢12—39{—38ib, 3922—3062—
3320, 36225033030, 3042304 -304P are open
and the contact 284b—255—3052 is closed the
cireuit eontroller will he retained in this posi-
tion until the latch 337 is manually operated, at
which time the spring 281 will act to return the
contacts of the auxiliary circuit contreller tc the
positions in which they are shown in the draw-
ings.

Although we have herein shown and described
only two forms of apparatus embodying cur in-
vention, it is undersiood that various changes
and incdifications may be made therein within
the scope of the appended claims without de-
parting from the spirit and scope of our inven-
tion.

Having
claim 1is:

i. In railway switch operating apparatus of
typo in which a slide bar is moved toc an in-
Loy te position prior to the movement of the
operating rod which reverses the switch peoints
to one or the other of two extreme posi-
sicng after the completion of the movement of
the operating rod depending upon the extreme
resition to which the switch points have been
moved, the combinaticn of two spaced locking
dngs secured directly to the upper side of said
clide bar and cne having an overhanging vor-
tion, and a lock rod sscured to the switch points
to move therewith and provided with fwo spaced
notches one located in the upper edge of the lock
rod and adapied to receive the overhanging por-
tion of said one dog when said slide bar is moved
to its cne extreme position and the other located
in the lower edge of the lock rod and adapied
to receive the other dog when said slide bar is
maved {o its oiher extreme pesition.

2. ITn combination, a moevahle point frog com-
prising two pairs of switch points movable simul-
teneously in opposite directions, means inciuding
sn opereting rod for reversing said switch points,
2 slide bar, means for moving said slide bar to
an intermediate position prior tc the movement
of said operating rod which reverses the switch
points and to cne or the other of two extreme
positions vpon the completion of the movement
of the operating rod depending upon the extreme
position to which the switch points have been
moved, three spaced locking dogs secured to the
upper side of said slide bar, the two outer dogs
being in the form of rectangular blocks and the
riddie dog heing T-shaped to provide oppositely
extending overhanging porticns, and two lock
rods one secured to each pair of switchi poinis

thus described our invention, what we
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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 %c its one extreme position
and in its upper edge with another notch which
is adapted to recelve the one overhanging por-
tion of said middle dog when zaid slide bar is
moved to ifs other extreme position, and the
other lock rod being provided in its lower edge
with 2 notch which is adapted to receive the
other outer dog when ihe slide kar is moved to
seid other extreme 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 moved to said one
extreme position.

3. A switeh cperating mechanism comprising
a switch cperating rod having a cam slot there-
in, a slide bar, a motion plate secured to said
slide bar and having two cam slots therein, a
crank, and three rollers secured to said crank
on the ssme side of said crank and each co-
operating with a different cne of said slots for
alternately and intermittently moving said bar
and said rod.

4. A switch operating mechanism comprising &
switch operating rod having a cam slot formed
therein, a slide bar initersecting 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 red 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 fto 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 motion
plate secured to said slide bar and having two
cam 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 meove 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 siof 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 cocperating
with the slot in said rod for moving 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 = 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 com-
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 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 sbove
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 movable between two exireme
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 two oppositely disposed arcuate slots
formed therein, a rotatable crank disposed akove
said slide bar, a first roller secured to said crank
and cooperating with the slot in said cperating
rod to move said operating rod between its two
exitreme 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 exireme position.

10. 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 rod 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 cocperating with the other arcuate
slot in said motion plate to move said slide bar
between its intermediate and ifs other extreme
position in response to movement of said crank
between an intermediate and its other extreme
position.

1i. 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 roiller se-
cured to said crank and cooperating with the one
slot in said motion 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 moving 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 com-
prising a rotatable switch actuating shaff, 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 feeth 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,
s 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 ful-
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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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 ful-
crum block while moving said clutch member,
and on encountering sufficient resistance for piv-
oting said yoke about said movable clutch mem-
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 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, 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, clufch mechanism for
selectively connecting said motor or said hand-
throw lever with said machine, a selector lever
for operating said clutch mechanism, a cam op-
eratively connected with said selector lever, and
means controlled 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 motor becomes energized, a
hand-throw lever, a clutch for selectively con-
necting said motor or said hand-throw lever with
said switch sctusting 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 becomes 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 ciutch 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 meshing
with said second and third gears respectively, and
means for operatively connecting said cam with
said magnetic brake in such manner that said
hrake 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 motor 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 switeh 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 cam 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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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-
ating 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 shafi 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 comhination, a switch actuating shaft, an
electric motor connected with said switch actu-
ating 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,
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,
ah electric motor connected with said switch ac-
tuating shaft and including a magnetic brake
which becoines 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
stuch position.

25. In combination, a switch machine includ-
ing a switch machine casing, a switch actuating
shaft journaled in said casing, an electric mo-
tor secured to said casing and connected with
said shaft and provided with a magnetic 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 pcsition, an opening in said
casing through which access to said second and
said suxiliary 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 ifs 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 motfor 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 cperable 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 motor 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. LITTLE.
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