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Application filed August 15, 1931. Serial No. 557,335. 

My invention relates to railway switch 
operating apparatus, and has for an object 
the provision of novel and improved means 
for permitting manual operation of a power 
operated switch. 

I will describe two forms of apparatus en 
bodying my invention, and will then point 
out the novel features thereof in claims. 

In the accompanying drawings, Fig. 1 is 
a top plan view of a railway switch provided 
with one form of switch operating appa 
ratus embodying my invention, certain of the 
parts being removed or omitted from the 
drawings for the sake of clearness. Fig. 2 
is a side view of the apparatus shown in Fig. 
1 with certain of the parts broken away or 
removed to better illustrate the construction 
thereof. Fig. 3 is a top plan view of that 
portion of the apparatus illustrated in Figs. 
1 and 2 which is enclosed in the auxiliary 
housing 2, the cover of this housing being 
removed and certain parts being broken away 
to more clearly illustrate the construction of 
the apparatus. Fig. 4 is a vertical sectional 
of Fig. 3. Fig. 5 is a detail view illustrat 
ing the worm wheel 9 forming a part of the 
apparatus shown in Figs. 3 and 4. Fig. 6 
is a bottom view of the sleeve 28 forming 
part of the clutch mechanism M for at times 
connecting the shaft 6 with the worm wheel 
9 of the apparatus shown in Figs. 3 and 4. 
Fig. 7 is a bottom view of the bevel gear 17 
forming part of the apparatus shown in 
Figs. 3 and 4. Fig. 8 is a top view of the 
sleeve 27 forming a part of the clutch mech 
anism M for at times connecting the shaft 6 
with the bevel gear 17 of the apparatus shown 
in Figs. 3 and 4. Fig. 9 is a detail view of 
the cams 47 and 48 and associated cam fol 
lower 46 forming part of the apparatus 
shown in Figs. 3 and 4. Fig. 10 is a view of 
the cam 47 and cam follower 46 looking in 
the direction of the arrow a in Fig. 9. Fig. 

° 11 is a sectional view of a locking stand form 
ing part of the apparatus illustrated in Figs, 
1 and 2. Fig. 12 is a top plan view showing 
a modified form of a portion of the appara 
tus illustrated in Figs. 3 and 4, and also 
embodying my invention, certain of the parts 

being broken away or removed to more clear 
ly illustrate the construction thereof. Fig. 
13 is a detailed view of the cam 47 and cam 
follower 46 forming part of the apparatus 
illustrated in Fig. 12. Fig. 14 is a top view 
of the sleeve 27 forming a part of the clutch 
mechanism M for at times connecting the 
shaft 6 with the bevel gear 17 of the ap 
paratus shown in Fig. 12. 
Similar reference characters refer to sim 

ilar parts in each of the several views. 
Referring first to Fig. 1, the reference 

character S designates a railway switch 
which is operated by switch actuating mech 
anism A. embodying my invention. For the 
sake of clearness and convenience, the switch 
mechanism. A has been shown separated from 
the Switch S, and has been drawn to a larger 
scale than the switch S. The switch S is of 
the ordinary and well-known construction, 
and comprises the usual stock rails R. R. and 
movable Switch points 10-10, the switch 
points being connected for simultaneous 
movement by a front rod 11 and a head rod 12. 
The switch actuating mechanism A, in the 

form here shown, consists of a main housing 
1 and an auxiliary or transmission housing 
2, which latter housing is secured to the top 
of the main housing between two compart 
ments 1 and 1 formed at the opposite ends 
of the main housing, as best seen in Fig. 2. 
The compartments 18 and 1 of the main 
housing, and the transmission housing 2, are 
each provided with removable covers by 
means of which convenient access to the in 
terior of the respective housings may be had. 

Located in the main housing 1 below the 
transmission housing 2 is a transversely mov 
able operating rod O which projects through 
the sides of the main housing, and is operative 
ly connected with the head rod 12 of the 
switch S. A lock rod L, which extends into 
the compartment 1b of the main housing 1 
through suitable openings in the side walls 
of the compartment 1b, is operatively con 
nected with the front rod 11 of the switch S. 
the connection between the lock rod and the 
front rod being such that movement of the 
switch points 10-10 in either direction will cause corresponding longitudinal movement 
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of the 
with a pin 58 carrying a roller 59. The oppo 

2 

of the lock rod. Slidably mounted within 
the casing 1 above the operating rod O, and 
intersecting the operating rod at right angles, 
is a slide bar N which cooperates with the 
lock rod L to lock the switch in either extreme 
position, as is well understood in the art and 
as will be described somewhat more fully 
hereinafter. 

Referring now also to Figs. 3 and 4, the 
transmission housing 2 is formed with a bear 
ing 3 in the bottom thereof, and with a bearing 
4 supported by a bracket 5 which is secured 
to one side Wall of the housing 2 and to a par 
tition 28 formed in the housing 2. A verti 
cally extending shaft 6 is journalled in the 
bearings 3 and 4, and the lower end thereof 
extends into the housing 1 and through a 
slot 53 (see Fig. 1) formed in a cam 54 on 
the slide bar N, and is provided with a hori 

2. Zontally disposed crank 5.5. The crank 5.5 is 
of substantially rectangular formation, and is 
rigidly connected to the shaft 6 at its medial 
portion, its upper side being formed with pro 
jections 56 and 57 arranged on opposite sides 

shaft while its underside is provided 
site ends of the crank and the projections 56 
and 57 cooperate with the slide bar N, and 
the roller 59 cooperates with the operating 
rod O, to actuate and lock the Switch S in a 
manner which is described in detail in United 
States Letters Patent, No. 1293,290, granted 
to William Zabel on Feb. 4, 1919, for railway 
traffic controlling apparatus. In the said pat 
cent, the parts which correspond to the parts 
thus far described in the present application 
are designated by the same reference charac 
ters as the corresponding parts in the present 
application are designated by. Inasmuch as 
the manner in which the crank 5.5 and the 
projections 56 and 57 cooperate with the slide 
bar N, and in which the roller 59 cooperates 
with the operating rod O, is described in de 
tail in the patent referred to, it is believed 
that for purposes of the present disclosure, it 
is sufficient to say that when the shaft 6 is 
rotated in a clockwise direction from the po 
sition shown through an angle of approxi 
mately 220°, the resulant movement of the 
crank 5.5 first moves the slide bar N toward 
the left, a predetermined distance, which 
movement releases the lock rod L to permit 
movement of the switch S. The unlocking 
movement for the switch having been com 
pleted, the crank next moves the operating 
rod, and consequently the Switch, to its re 
verse position, whereupon the slide bar N is 
again moved in the same direction to again 
engage the lock rod, and thereby lock the 
switch in its reversed position. When the 
switch is in its reverse position, and the shaft 
6 is rotated in a counter-clockwise direction, 
the resultant movement of the crank 5.5 first 
moves the slide bar N toward the right a suf 
ficient distance to unlock the switch, after 
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which it actuates the operating rod O to re 
store the switch to its normal position in 
which it is illustrated in the drawings. When 
the switch has been restored to its normal po 
sition, the crank then imparts an additional 
movement toward the right to the slide bar, 
thus locking the Switch in its normal position. 
A worm wheel 9 is mounted for rotation co 

axially with the shaft 6, and is formed with a 
hub 9 for seating engagement with a suit 
able step bearing 8 provided at the upper por 
tion of the bearing 3. This gear is driven by 
a worm 7 fixed to a jackshaft 13 which is jour 
nalled in bearings 14, one of which is located 
in the wall of the casing 2 and the other of 
which is located in the partition 2. The 
jackshaft 13 is operatively connected with 
power driving means such as an electric motor 
15, through suitable reduction gearing indi 
cated in the drawings by the dash lines 16. 
A bevel gear 17 is also mounted for rota 

tion coaxially with the shaft 6 and is pro 
vided in its upper face with an annular re 
ceSS 17 which cooperates with a thrust bear 
ing 18 formed on the lower side of the bracket 
5 to prevent vertical and axial displacement 
of the bevel gear. Vertical and axial dis 
placement of the bevel gear 17 is also pre 
yented by a bushing 19 which is interposed 
between the bevel gear and the reduced tipper 
end 20 of the shaft, 6, and which cooperates 
at One end with a circular shoulder 21 formed 
integral with the bevel gear, and at the other 
end, with a shoulder 22 formed at the bottom 
of the reduced upper end 20 of the shaft, 6. 
The bevel gear 17 meshes with a second bevel 
gear 23 which is fixed to a horizontal shaft 
24 mounted in a boss 25 in the wall of the 
housing 2. This shaft projects through the 
wall of the housing 2 and carries at its outer 
end a hand lever 26 which is at times used 
for manual operation of the switch, as will 
be described hereinafter. 
Means are provided for selectively con 

necting the worm wheel 9 or the bevel gear 
17 with the switch actuating shaft 6, so that 
the switch may be operated either by the 
electric motor 15 or by the hand ever 26. 
As here shown, these means comprise a clutch 
mechanism M consisting of two sleeves 27 
and 28 which are mounted on the shaft 6 for 
vertical sliding movement, but which are 
constrained to rotate with the shaft by means 
of integral internal splines 30 which co 
operate with corresponding splines 
formed on the shaft, as best seen in Figs. 4, 
6 and 8. The confronting ends of the sleeves 
27 and 28 are formed with annular recesses 
318 and 31, respectively, and with circum 
ferential flanges 32 and 32. A clutch coilar 
33 comprising two cylindrical members 33 
and 33 screwed together, surrounds the 
sleeves 27 and 28 at the flanges 32 and 32 
with slight clearance, and is provided at its 
upper end with an inwardly extending cir 
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cular shoulder 33 which overlies the cir 
cular flange 32°, and at its lower end, with 
a similar inwardly extending circular shoul 
der 33d which underlies the circular flange 
32. The sleeves are constantly urged apart 
by a coil spring 34, the upper and lower ends 
of which are located in recesses 31 and 31, 
respectively. 
As best seen in Fig. 8, the upper end of 

10 the sleeve 27 is provided with evenly spaced 
teeth 35, 35, 35° and 35. As here shown, 
the angular length of each tooth is approx 
imately 60°, while the angular space between 
each two adjacent teeth is approximately 30. 
It will be noted, however, that the radial 

20 

2 5 

length of the tooth 35 is less than the radial 
length of the remaining teeth 35', 35° and 
35, a portion of this tooth adjacent the shaft 
6 being cut away. The lower face of the 
bevel gear 17 is likewise provided with even 
ly spaced teeth 36, 36.36° and 36°, as shown 
in Fig. 7. Each of these latter teeth, as 
here shown, has an angular length of ap 

is: N) 

proximately 28°, while the space between 
each two adjacent, teeth is approximately 
62°. The lower face of the bevel gear 1 is 
further provided with a curved web 36 which 
connects the teeth 36 and 36 at their inner 
ends. The radial length of the web 36 is 
such that it will fit between the inner end of 
the tooth 35 and the shaft 6 when and Only 
when the space between the teeth 36 and 36" 
is directly opposite the tooth 35 on the sleeve 
27. It follows that the teeth 35 on the sleeve 

is 27 will nesh with the teeth 36 on the bevel 
gear 17 when and only when the Space be 
tween the teeth 368 and 36 on the bevel gear 
17 is opposite the tooth 35 on the sleeve 2. 

() 

5.5 

C: 

(.. 

; bevel gear 17 are not essen 

and the parts are so proportioned that this 
relation will exist when and only when the 
hand lever and the switch occupy correspond 
ing relative positions. Of course, the described arrangement and 
dimensions of the teeth on the sleeve 2 and 

tiai, as any other 
arrangement and proportioning of parts can 
be employed which will permit nating of the 
gear and sleeve when and only when the hand lever and the switch occupy correspoinding 
relative positions. . 
The lower end of the sleev 

formed with teeth 37. These tee 
spaced about the end of the sleeve, as best 
in Fig. 6, and are arranged to cooperate with 
similar teeth 38 formed on the upper face of 
the worm wheel 9, as shown in Fig. 5. 

It follows from the foregoing that wh: 
the clutch mechanism M is in one longitudi 

e 28 is also 
th are evenly 

Se3: 
Y. 

lower face of the sleeve 28 connect the worm 
wheel 9 with the shaft 6, whereas, when ti 
clutch mechanism is in another longit: 
position on the shaft, the teeth on the upper 
end of the sleeve 27 connect the bevel gear 17 
with the shaft 6. 

a cam swell 48°. 

3 

The clutch mechanism M is moved longi 
tudinally on the shaft 6 in order to effect the 
desired driving connection between the bevel 
gear 17 and the shaft, or between the worn 
wheel 9 and the shaft, by means of shifting 70 
mechanism embodying my present invention, 
which mechanism will now describe. This 
mechanism, in the form here shown, com 
prises a shifter yoke 39 provided af, one end 
with two curved arms 398 and 39, as best seen 
in Fig. 3. The yoke 39 is fastened to a 
squared horizontally extending main rock 
shaft 40 which is journalled in bushed bear 
ing's 42 and 43 formed in Suitable lugs, cast 
integral with, or otherwise fastened to, the 
side wall of the housing 2, and the curved 
arms 398 and 39 of this yoke extend inward 
ly around the opposite sides of the collar 33 
to a position past the vertical axis of the col 
lar, and are each provided at their inner ends 
with a pair of spaced roilers 41 which engage 
the upper and lower edges of the collar 33 
at both sides of the collar. Also fixed to the 
rock shaft 40 is a crank 45 provided with a 
crank pin 45, and pivotally mounted on the 
crank pin 45° is a cam follower 46. As best 
seen in Fig. 9, the one end of the cam follower 
46 is provided with an upper finger 468 and 
with a lower finger 469. As shown in Figs. 
3, 4 and 10, the lower finger 46b is offset from 
the upper finger 46, that is to say, the lower 
finger is located in a different vertical plane 
from the upper finger. The upper finger 46 
cooperates with a cam Swell 47 formed on a 
cam 47, and the lower finger 46 cooperates 
with another cam swell 47 which is also 
formed on the can 47. It will be noted that 
the two cam swells 47 and 47 are integral, 
and have the sane radial length, but that, 
the angular length of the swell 47b is shorter 
than the angular length of the swell 47. The 
cam 47 is mounted on the shaft 24, and so 
will be rotated whenever the hand lever 26 is 
operated. The opposite end of the can fol 
lower 46 from that which is provided with 
the fingers 468 and 46 is formed with two ver 
tically spaced fingers 46 and 46. These fin 
gers are located in the same vertical plane 
and cooperate with a cam 48 provided with 

The cam 48 is mounted on 
an auxiliary rock shaft 49 which is iour 
nalled at one end in the end of the rock shaft 
40 as shown in Fig. 3, and at the other end, 
in a boss 50 in the wall of the housing 2. The 
shaft, 49 extends through the housing 2, and 
is provided at its outer end with suitable op 
erating means, here shown as a foot pedal 51. 
Also attached to the auxiliary rock shaft 49 
is an arm 52, the free end of which is secured 
to the upper end of a compression spring 68, 
as shown in Fig. 2. The lower end of the 
compression spring 68 rests on the bottom of 
the housing 2, the spring being so designed 
that the rock shaft 49 is biased to the posi 
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tion in which it is illustrated in the drawings, 26 will therefore be held in the recess 71a which position will term its “normal’ posi. 
tion. 
The reference character 69 designates a 

circuit controller which may be operated in 
accordance with the position of the clutch 
mechanism M in any suitable manner. As 
here shown, the circuit controller 69 is op 
erated by means of a push rod (1 fastened to 
the lower end of a vertical arm 70 which is 
mounted on the main rock shaft 40. This 
circuit controller may be employed to control 
the supply of current to the electric motor 15. 
Cooperating with the hand lever 26 on 

opposite sides of the shaft, 24 as shown in 
Figs. 1 and 2, are two lock saids A and 
A'. These lock stands are exactly alike, and 
a description of one will therefore suffice for 

stand A', for ex ample, this lock stand, in the for in here 
shown, comprises a jaw 71 formed on a suit 
able base which is adapted to be mounted 
On, and Secured to, a railway tie as shown, 
or to any other convenient foundation or 
Support. The upper part of the jaw 71 is 
provided with a recess 71 adapted to re 
ceive the lever 26 as best Saen in Fig.11. The 
jaw 71 also has formed therein a horizontal 
slot 71 which extends through the iaw at 
right angles to the plane in which iever 26 
rotates. Mointed to oscillate within the slot 
71 on a pin 72 carried by the jaw (1, and 
biased by its r in , ei to the position y it: 
shown, is a locking member 73 comprising 
two horizontaily extending aims 73 and 73 
connected together at one end by an integral 
vertically extending web 73°. The tipper arm 
3° of the locking member 73 normally pro 

jects into the path of movement of the lever 
26 into and out of the recess 718, and is spaced 
from the lower a 'm 73 a sufficient, distance 
so that the ever 26 may fit between the arms 
as shown. Furtherinore, the outer or free 
end of the upper aim 73 is provided with an 
eye (3 through which a padlock or other 
suitable locking device may be passed when it 
is desired to prevent, the removal of the lever 
from the lock stand. The lock stand also 
comprises a foot controlled detent 74 which 
is pivotally mounted to oscillate within the 
slot 'til hellow the locking member 3 on a 
pin 75 carried by the jaw 71, and which is so 
arranged that when the detent is depressed, 
the locking member will be moved to a posi 
tion in which its tipper arm 73 is out of 
the 5th of movea: it of the ever 26. 
The operation of the lock stand is as fol 

lows: When the parts occupy the positions 
in which they are illustrated in the drawings, 
that is, with the hand ever 26 resting on the 
lower arm 73 of the locking member 73 and 
with the eye '73 of the upper aim 73 ex 
posed, if a locking device such as a padlock 
is placed in the eye 3, rotation of the locking 
member 73° will be prevented, and the lever 

of the jaw 71 by the arm 73. When the eye 
3 in the arm 73 of the locking member 73 

is unoccupied by a locking device under the 
above conditions, however, the locking mem 
ber is free to rotate, and due to the shape of 
the lower face of the arm 73 of the locking 
member 73, and to the location of the point 
at which the locking member is pivoted, if 
the lever 26 is then moved upwardly in the 
recess 71", the lever, upon striking the upper 
arm (3 will automatically move the lock 
ing member 73 to a position in which the arm 
73 is out of the path of movement of the 
lever. When the lever has passed the arm 
73, the locking member will return to the 
position shown, under the influence of grav 
ity provided that the detent 74 is released. 
If, after the lever 26 has been removed from 
the locking stand, the lever is again inserted 
in the recess 71, the movement of the lever 
will be arrested as soon as the lever engage 
the upper side of the upper arm 73, unless 
the detent, 74 is first operated to move the 
locking member to the position in which the 
arm 73 is out of the path of movement of 
the lever. If, however, the detent 74 is op 
erated to move the aim 73 out of the path 
of movement of the lever, the lever may be 
restored to the position shown. The 
of the locking stand may be proportioned 
in any suitable manner, but, as here shown, 
they are so proportioned, that when the lever 
is resting on the upper surface of the upper 
arm 739 of the locking member 73, the lever 
will be approximately in a horizontal posi 
tion, but that, when the lever is resting on 
the upper surface of the lower arm 73 of 
the locking member 73, as shown in Fig. 11, 
the lever will be some distance below, for 
example, 15° below, the horizontal, as shown 
in Fig. 2. It will be noted that the weight 
of the end of the lever 26 aids in holding the 
movable parts of the locking stand in the 
positions in which they are shown in Fig. 2. 
The operation of the apparatus thus far 

described, as a whole, is as follows: As shown 
in the drawings, the hand lever 26 is at the 
end of its stroke in a clockwise direction, and 
the foot pedal 51 is in its upper or normal 
position. Under these conditions, the cam 
follower 46 and the cams 47 and 48 occupy 
the relative positions in which they are shown 
in Fig. 9. That is to say, the finger 46 is rid 
ing on the swell 48 of the cam 48, while the 
finger 46 is out of engagement with the swell 
48; and the finger 46 is riding on the swell 
47 of the cam 47, while the finger 46 is out 
of engagement with the swell 47. As a re 
sult, under the above conditions, the cam fol 
lower 46 is rotated to its lowermost position 
in a clockwise direction, so that the crank 45, 
and hence the shifter yoke 39, are held in their 
lowermost positions. When the shifter yoke 
39 occupies its lowermost position, the upper 
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rollers 41 engage the upper edge of collar 33 
and exert a downward force on this collar 
which is transmitted through the shoulder 
33°, flange 32, and coil spring 34 to the lower 
sleeve 28, thereby hoiding this sleeve in the 
position in which the teeth 37 on the sleeve 
mesh with the teeth 38 on the worm wheel 9. 
The worn wheel 9 is therefore operatively 
connected with the switch actuating shaft 6, 
so that the apparatus is in condition for op 
eration of the Switch by the electric motor 
15. At such times, the bevel gear 17 is capa 
ble of rotating freely with respect to the shaft 
6, so that this gear is disconnected from the 
shaft, with the result that the hand lever is 
disconnected from the switch. 

will now assume that with the switch in 
its normal position, and with the parts of the 
switch mechanism A in the positions just de 
scribed, it is desired to reverse the switch by 
means of the hand lever 26. To do this, the 
operator first moves the hand lever from the 
full line position shown in Fig. 1 through a 
ufficient angle to withdraw the lever from 
lever, which movement I will term a “pre 
liminary movement”, rotates the cam 47 in a 
counter-clockwise direction as viewed in Fig. 
9, from the position shown in this figure to a 
position in which the finger 46 of the cam 
follower 46 is out of engagement with the 
swell 47 of cam 47 and the finger 468 is rid 
ing on the swell 47. As a result, the cam 
ki. 46 is rotated upwardly about the 

i cann 48 as a fulcrum, thus raising the crank 
pin 45, and hence rotating the crank 45 up 
wardly. This upward rotation of the crank 
4:5, in turn, is transmitted to the collar 33 of 
the clutch mechanism M by means of the rock 
shaft 40 and shifter yoke 39, the parts being 
so proportioned that, as a result of this rota 
tion, the collar is moved to its uppermost 
position. During this movement of the col 

to its uppermost position, its lower 
shoulder 33 engages the flange 32 on the 
sleeve 28, thereby positively moving this 
sieeve upwardly to the position in which the 
teeth 37 on the sleeve are disengaged from 
the teeth on the worn wheel 9, so that the 
worn wheel is then free to rotate with re 
spect to the shaft, 6. Furthermore, during 
the movement of the collar 33 to its upper 
most position, the sleeve 2 is moved into 
engagement with the bevel gear 17 by virtue 
of the force transmitted through the spring 
34, and since the position of the hand lever 
and the position of the switch correspond 
under these conditions, the teeth on the sleeve 
and the teeth on the bevel gear will mesh. 
The bevel gear will then be connected with 
the switch. The rotation of the rockshaft 40 
during the upward movement of the clutch 
mechanism permits the spring 69 to open 
the circuit controller 69, thereby disconnect 
ing the motor from its source of current, and 

his movement of the 

5 

so preventing operation of the worm wheel 9 
as long as the hand lever is connected with 
the switch. The hand lever now being con 
nected with the switch, the operator next 
moves the hand lever through an angle of 
approximately 180° to the position in which 
it engages the arm 73° of the locking mem 
ber 3 of the lock stand A°. This movement 
of the lever, which movement I will term a 
“main” movement, rotates the shaft 6, and 
hence the crank 5.5 on the lower end of the 
shaft. 6, in a clockwise direction as viewed in 
Fig. 1, from the extreme positions shown 
in this figure to the opposite extreme posi 
tions. As previously pointed out, when 
the crank 5.5 is rotated from the extreme po 
sition shown, to its opposite extreme posi 
tion, the first part of this movement unlocks 
the Switch, the next part reverses it, and the 
final part of the movement locks the switch 
in its reverse position. 

If, after the switch has been reversed by 
the hand lever in the manner just described, 
it is desired to restore the switch to its normal 
position by the hand lever, this may be done 
by merely operating the hand lever to the 
position in which it engages the arm 73 of 
the locking member 73 of the lock stand A'. 
This movement of the lever will first unlock 
the switch, will then operate it from its re 
verse position to its normal position, and will 
finally lock it in its normal position. 
When it is desired to disconnect the hand 

lever from the switch, the lever is first oper 
ated either to the position in which it engages 
the arm 73 of the locking member 73 of the 
lock stand A', or to the position in which it 
engages the arm 73 of the locking member 73 
of the lock stand A', and the foot pedal 51 is 
then depressed. When the foot pedal 51 is de 
pressed, the resultant rotation of the cam 
48 causes the cam follower 46 to pivot about 
the cam 4 as a fulcrum in a manner which 
will be apparent from an inspection of Fig. 
9, thereby rotating the crank 45 downwardly, 
and hence moving the collar 33 of the clutch 
mechanism M downwardly in a manner which 
will be apparent from an inspection of the 
drawings. The downward movement of the 
collar 33 disengages the sleeve 27 from the 
bevel gear 17, thereby disengaging the lever 
26 from the shaft. 6, so that the lever is now 
free to rotate. The lever is next raised slight 
ly, and the detent 74 of the adjacent lock 
stand A' or A* is then depressed to move the 
arm 73° of the locking member 73 of such. 
lock stand out of the path of movement of 
the lever, after which the lever is inserted 
into the adjacent lock stand. During the in 
sertion of the lever into the lock stand, the 
resultant rotation of the cam 47 lowers the 
right-hand end of cam follower 46 to its nor 
mal position. Furthermore, as soon as the 
foot pedal 51 is released, spring 68 restores 
the shaft 49 to its normal position, thus calls 
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ing the cam follower 46 to pivot about 
pin 45 of the crank 45, so that the cam fol 
lower 46 is then restored to its normal or 
horizontal position in which it is illustrated in Fig. 9. 

In order to connect the hand lever with the 
switch when the switch occupies its reverse 
position, and the hand lever occupies the 
dotted position shown in Fig. 2, the hand 
lever is raised through a sufficient angle to 
remove the ever from the lock stand A. 
The operation of the mechanism during this 
“preliminary’ moveinent of the lever is sim 
ilar to that previously described when the 
lever was withdrawn from the lock stand 
A, and will be readily understood from an 
inspection of the drawings without describ 
ing it in detail. 

If it is desired to connect the hand lever 
with the switch when the switch and the ever 
do not occupy corresponding relative posi 
tions, this may be done by moving the hand 
lever to the position which corresponds to 
the position of the switch. Under these con 
ditions, the preliminary movement of the 
lever, that is to say, the movement of the e 
ver necessary to remove it from the lock stand 
A1 or A2, raises the collar 33 of he clutch 
mechanism M to its uppermost position in the 
manner previously described, but since the 
position of the switch and the position of the 
lever do not correspond, the tooth 35 on the 
sleeve 27 is not opposite the space between 
the teeth 36 and 36 on the bevel gear 17, 
and as a result, as soon as the collar has 
moved upwardly a short distance the flat ends 
of the teeth on the upper end of the sleeve 
27 move into engagement with the flat ends of 
the teeth 36 on the bevel gear 17, so that, dur 
ing the remainder of the upward movement 
of the collar, spring 34 becomes compressed. 
Spring 34 then remains compressed until the 
lever is moved through the portion of its 
main movement which is necessary to bring 
the position of the lever into agreement with 
the position of the switch. When this is done, 
the energy stored in the spring 34 completes 
the upward movement of the sleeve 27, there 
by causing the teeth on the sleeve to mesh with 
the teeth on the bevel gear, and hence per 
mitting manual operation of the switch in 
the manner previously described. 
A switch actuating mechanism construct 

ed in the manner previously described is 
adapted for use where it is necessary to be 
able to operate the locking mechanism for the 
switch by the hand lever in such manner that 
the switch can be completely locked in either 
extreme position while the Switch is connected 
with the hand lever. Under some conditions 
of operation, however, it is unnecessary that 
the switch should become completely locked 
after the switch has been reversed by the 
hand lever, and when this is the case, the foot 
pedal 51 and associated parts can be eliminat. 
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he ed by modifying the apparatus in the manner 
illustrated in Figs. 12, 13 and 14. 

Referring now to Fig. 12, the main rock 
shaft, which is here designated 40, has been 
lengthened, and is journalled at its left-hand 
end in the bearing 50. As best seen in Fig. 
13, a cam follower 46 is pivotally mounted 
at one end on the shaft 40, and is provided 
at the other end with arms 46 and 46 
which cooperate with the cam 47 in the main 
ner previously described. The cam follower 
46 is also provided intermediate its ends 
with a suitable hole which receives the crank 
pin 45°. The upper sleeve of the clutch mech 
anism M, which in the form shown in Figs. 12 
and 14 is designated 27, is similar to the 
sleeve 27 previously described except that the 
evenly spaced teeth 76°, 76°, 76° and 76 
formed on the upper end of the sleeve 27 
have shorter angular lengths than the teeth 
36, 36, 36° and 36, respectively, which are 
formed on the upper end of the sleeve 27. 
For example, for purposes of illustration, 
will assume that the teeth 76 each have an an 
gular length of approximately 32°, making 
the space between each two adjacent teeth ap 
proximately 58. It will be apparent, there 
fore, that when the hand lever is connected 
with the switch there will be approximately 
30 lost motion when the direction of move 
ment of the hand lever is reversed. It should 
be distinctly understood, however, that in ac 
tual practice the amount of lost motion that 
must be provided will be determined by the 
proportioning of the parts of the mecha 
nism as a whole. The remainder of the ap 
paratus shown in Fig. 12 is similar to that 
shown in Figs. 3 and 4 with the exception 
that the gear ratio of the gears 23 and 17 has 
been decreased somewhat. 

In explaining the operation of the switch 
actuating mechanism as a whole when modi 
fied as shown in Figs. 12, 13 and 14, will 
first assume that the lever 26 is moved from 
one or the other of its extreme positions 
through a sufficient angle to remove it from 
the associated lock stand A1 or A. Jnder 
these conditions, the resultant rotation of the 
cam 47 causes the cam follower 46 to lift, the 
crank 45 through a sufficient angle so that 
the collar 33 of the clutch mechanism M is 
moved to its uppermost position. When the 
clutch collar 33 is moved to its uppermost 
position, the motor 15 becomes disconnected 
from the switchin the manner previously. described, and if the switch then occupies 
a position which corresponds to the position 
of the ever, the teeth on the bevel gear 17 
and the teeth on the sleeve 278 will mesh, so 
that the hand lever will be connected with 
the Switch. If, however, the switch does not 
Occupy a position which corresponds to the 
position of the lever when the collar 33 is 
moved to its uppermost position, the teeth 
on the collar will not mesh with the teeth on 
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the bevel gear, and in order to cause the teeth 
on the collar to mesh with the teeth on the 
bevel gear, it is necessary to move the lever 
through a sufficient part of its main thove 
ment to bring the position of the lever into 
agreement, with the position of the switch. 

wii next assume that after the ever has 
been connected with the switch in the man 
iner just described, the lever is moved from 
the position in which it engages the upper 
surface of the arm 73 of the locking mem 
ber 73 of the lock stand A' or A* through an 
angle of approximately 180° to the position 
in which it engages the upper surface of 
the airin 73 of the locking member 73 of the 
other lock stand. The parts are so propor 
tioned that if the switch is locked in either 
extreme position when this movement of the 
lever takes place, approximately the first 30° 
of this movement will operate the locking 
mechanism to unlock the switch, while the 
remainder of this movement will reverse the 
switch but will not completely lock it in its 
reverse position. If, however, the switch is 
not locked in an extireme position when this 
movement, takes place, as will be the case 
if the switch had previously been reversed 
by the lever in the manner just described, or 
if the ever had become connected with the 
switch when the switch occupied an inter 
mediate position, then, due to the construc 
tion of the sleeve 2 previously described, 
the first 30° of this movement, will be lost, 
motion, while the balance of the movement 

is will rotate the shaft 6 thi'ough a sitficient an 
gle to reverse the Switch but not to lock it 
in its reverse position. 

in order to disconnect the lever from the 
switch after the level has been connected with 
the switch, the lever is rotated nearly to the 
position in which it engages the upper Sur 
face of the aim 73 of the locking member 73 
of one of the lock stands A" or A', and the 
detent 74 of the adjacent lock stand is then 
operated to move the arm 73° of the locking 
member out of the path of movement of the 
lever, after which the lever is inserted into the 
lock stand. it should be pointed out that 
this movement of the lever into the adjacent 
jock stand under these conditions, which 
imovement, will term a “final' movement, is 
perinited because the switch is not complete 
ly locked. During this final movement of 
the lever into the lock stand, the cam 47 is 
rotated to a position which causes the can 
follower 46 to return to its lowermost posi 
tion thus moving the clutch collar 33 to 
its lowei'nost position, and hence disen 
gaging the sleeve 27 from the bevel gear 17, 
so that the lever is now disconnected from 
the switch. When the collar 33 is moved 
to its lowermost position, the teeth 37 on the 
sleeve 28 will mesh with the teeth 38 on the 
worm wheel 9 to connect the motor with the 
switch in the manner previously described. 
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The parts will then be restored to the condi 
tion in which they are illustrated in the 
drawings. 
One function of the lock stands A and A 

is to prevent the lever from dropping to its 
lowermost position due to its own weight 
to disconnect the lever from the switch in 
the manner previously described before it is 
desired to have the lever become disconnected 
from the switch. It should be understood, 
however, that the lock stands A" and A' are 
not essential to my invention, and may be re 
placed by any other suitable device or de 
vices which will perform the same functions. 
One advantage of the modified form of 

Switch actuating mechanism just described 
is that it utilizes a preliminary movement, 
of the hand lever to disconnect the motor 
from, and connect the lever with, the switch, 
a main movement of the lever to revelse the 
Switch, and a final movement of the lever for 
Subsequently disconnecting the lever from 
the switch. 
Although I have herein shown and de 

scribed only two foilins of railway switch 
operating appai’atus embodying my inven 
tion, it is understood that various changes 
and Yaodifications may be made therein with 
in the scope of the appended claims without 
departing from the spirit and scope of my 
invention. 
Having thus described my invention, what 

I claim is: 1. Railway Switch operating appa'ats 
comprising a switch actuating member, two 
movable elements, means for selectively con 
necting one of said elements or the other with 
said member, a manually operable lever 
movable around only one axis as a center for 
operating one of said elements, other means 
for operating the other element, and means 
responsive to a preliminary movement of 
said lever around said axis for actuating said 
connecting Ineans. 2. Railway switch operating apparatus 
comprising a Switch actuating shaft, a nant 
ally operable lever movable in a single plane, 
and means responsive to a preliminary move 
ment of said lever in said plane for connect 
ing said lever with said shaft to permit opera 
tion of said shaft by a continued movement 
of said lever. 3. Railway Switch operating apparatus 
comprising a switch actuating member, a 
manually operable lever, means l'esponsiv 
to a preliminary movement of said lever for 
connecting said lever with said switch act 
ating member to permit operation of said 
switch actuating member by said lever, a foot 
operated member, and means controlled by 
said foot operated member for disconnect 
ing said lever from said switch actuating 
member. 4. Railway switch operating apparatus 
comprising a switch actuating member, a 
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motor normally connected with said member, 
a manually operable lever movable around 
only One axis as a center, means 'esponsive 
to a preliminary movement of said lever 
around said axis for disconnecting said motor 
from said switch actuating member and for 
connecting said lever with said switch actu 
ating member, and means responsive to 
further movement of said lever around said 
axis for operating said switch actuating 
member. 

5. Railway switch operating apparatus 
comprising a Switch actuating member, a 
motor normally connected with said switch 
actuating member, a manually operable 
lever, means responsive to a preliminary 
movement of said lever for disconnecting 
said motor from said switch actuating mem 
ber and for connecting said lever with said 
switch actuating member to permit operation 
of said switch actuating member by a main 
movement of said lever, a foot operated inen 
ber, and means controlled by said foot oper 
ated member for disconnecting said lever 
from said switch actuating member. 

6. Railway switch operating apparatus 
comprising a Switch acuating member, a no 
tor normally connected with said inelnber, a 
manually operable lever mevable around only 
one axis as a center, means responsive to a 
preliminary movement of said level around 
said axis for disconnecting said notor from 
said Switch actuating nember and for con 
necting said lever with said switch actuating 
member to permit operation of said Switch 
actuating member by a main movement of 
said lever, and lineans responsive to a final 
movement of said lever around said axis for 
disconnecting said lever from said shaft and 
for connecting said motor with said shaft. 

7. Railway switch operating apparatus 
comprising a switch actuating member, two 
movable elements, means for selectively con 
necting one of said elements or the other with 
said member, a manually operable ever mov 
able around only one as a center for op 
erating one of said elements, an electric motoi 
for operating the other element, and nears 
responsive to a preliminary novelinent of said 
lever around said axis for actuating said coin 
necting means and for interiupting the Sup 
ply of current to said motor. 

8. Railway Switch operating apparatus 
comprising a Switch actuating member, two 
movable elements, means for selectively con 
necting one of Said elements or the other with 
said member, a mainually operable lever mov 
able around only one axis as a center for oper 
ating one of said elements, other ineans for 
operating the other element, and means re 
sponsive to a preliminary movement of said 
lever around said axis for actuating said coin 
necting means to disconnect said other ele 
ment from Said member and to connect said 
one element With said member. 
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9. Railway switch operating apparatus 
comprising a switch actuating member, two 
movable elements, means for selectively con 
necting one of said elements or the other with 
Said member, a manually operable lever mov 
able around only one axis as a center for oper 
ating One of Said elements, a motor for operat 
ing the other element, and means responsive 
to a preliminary movement of said lever 
around said axis for actuating said connect ing means. 

10. Railway Switch operating apparatus 
comprising a switch actuating member, two 
movable elements, means for Selectively con 
necting one of said elements or the other with 
said member, a notor for operating one of 
said elements, a manually operable lever mov 
able between two extreme positions, means 
controlled by said lever for operating the 
other element, and means responsive to a pre 
liminary movement of said lever from either 
extiene position for actuating said connect 
ing means to disconnect said one element from 
Said Switch actuating member and to connect, 
Said other element, with said member. 

11. Railway switch Operating apparatus 
comprising a Switch actuating member, an 
electric motor, a manually operable lever 
movable between two extreme positions, 
means for connecting said motor with said 
member when said lever occupies either ex 
treine position, and means for disconnecting 
said motor from said member and for con 
necting said lever with said member in re 
Sponse to a preliminary movement of said 
lever from either extreme position. 

12. Railway Switch operating apparatus 
comprising a Switch actuating member, an 
electric motor, a manually operable lever 
movable between two extreme positions, 
ineans for connecting said motor with said 
member when said lever occupies either ex 
treme position, means for disconnecting said 
motor from Said member and for connecting 
said lever with Said member upon a pre 
liminary movement of said lever from either 
extreme position, and other means for dis 
Connecting Said lever from said member and 
for connecting said motor with said member. 

13. Railway Switch operating apparatus 
comprising a switch actuating shaft, a plu 
rality of gear wheels mounted for rotation 
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coaxially with said shaft, a clutch mechanism for selectively connecting said gear wheels 
With Said shaft, an electric motor for rotat 
ing One of Said gear wheels, means including 
a manually operable lever movable around 
Only one axis as a center for rotating another 
One of Said gear wheels, and means respon 
sive to a preliminary movement of said le 
ver around said axis for actuating said 
clutch mechanism. - 

14. Railway switch operating apparatus 
comprising a Switch actuating shaft, a plu 
rality of gear wheels mounted for rotation 
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coaxially with said shaft, a clutch mechanism 
for selectively connecting said gear wheels 
with said shaft, an electric motor for rotat 
ing one of said gear wheels, means including 
a mantially operable lever movable around 
only one axis as a center for rotating another 
one of said gear wheels, and means respon 
sive to a preliminary movement of said lever 
around said axis for actuating said clutch 
mechanism to disconnect said one gear wheel 
from said shaft and to connect the other gear 
wheel with the shaft. 15. Railway switch operating apparatus 
comprising a switch actuating member, two 
movable elements, a clutch mechanism for se 
lectively connecting one element or the other 
with said member, a manually operable lever 
movable around only one axis as a center for 
operating one of said elements, other means 
for operating the other element, and means 
responsive to a preliminary movement of 
said lever around said axis for operating said 
clutch mechanism. 16. Railway switch operating apparatus 
comprising a switch actuating shaft, a plu 
rality of gear wheels mounted for rotation 
coaxially with said shaft, clutch mechanism 
for selectively connecting said gear wheels 
with said shaft, a manually operable lever 
movable between two extreme positions, 
means responsive to a preliminary movement 
of said lever from either extreme position for 
operating said clutch mechanism to discon 
nect one gear wheel from said shaft and to 
connect another gear wheel with said shaft, a 
motor for operating said one gear wheel, and 
means controlled by said lever for operating 
said other gear wheel. 17. Railway switch operating apparatus 
comprising a switch actuating shaft, a plu 
rality of gear wheels mounted for rotation 
coaxially with said shaft, clutch mechanism 
for selectively connecting said gear wheels 
with said shaft, a manually operable lever 
movable between two extreme positions, 
means responsive to a preliminary movement 
of said lever from either extreme position for 
operating said clutch mechanism to discon 
nect one gear wheel from said shaft and to 
connect another gear wheel with said shaft, 
a motor for operating said one gear wheel, 
and means controlled by said lever and in cluding said other gear wheel for operating 
said shaft. 18. Railway switch operating apparatus 
comprising a Switch actuating shaft mov 
able between two extreme positions, a plu 
rality of gear wheels mounted for rotation co 
axially with said shaft, clutch mechanism 
for selectively connecting said gear wheels 
with said shaft, a manually operable lever 
movable between two extreme positions, 
means responsive to a preliminary movement 
of said lever from either extreme position 
for operating said clutch mechanism to dis 
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connect one gear wheel from said shaft and 
to connect another gear wheel with said shaft, 
a motor for operating said one gear wheel, 
and means responsive to a main movement 
of said ever and including said other gear 
wheel for operatig said shaft from One ex 
treme position to the other. 19. Railway switch operating apparatus 
comprising a switch actuating shaft movable 
between two extreme positions, a plurality 
of gear wineeis mounted for rotation coaxial 
ly with said shaft, clutch mechanism for se iectively connecting said gear wheels with 
said shaft, a naillafly operable lever movable 
between two extreme positions, means re 
sponsive to a preliminary movement of said 
lever from either extreme position for op 
erating said clutch mechanism to discon 
nect one gear wheel from said shaft and to 
connect another gear wheel with said shaft, 
a motor for operating said one gear wheel, 
means responsive to a main movement of 
said lever and including said other gear 
wheel for operating said shaft from one ex 
treme position to the other, and means for 
operating said clutch mechanism to discon 
nect said other gear wheel from said shaft 
and for connecting said one gear wheel with 
said shaft. 20. Railway switch operating apparatus 
comprising a switch actuating shaft, a plu 
rality of gear wheels mounted for rotation 
coaxially with said shaft, clutch mechanism 
for selectively connecting said gear wheels 
with said shaft, a manually operable lever 
movable between two extreme positions, 
Imeans responsive to a preliminary movement 
of said lever from either extreme position 
for operating said clutch mechanism to dis 
connect one gear wheel from said shaft and 
to connect, another gear wheel with said shaft, 
a motor for at times operating said one gear 
wheel, means controlled by said lever for 
at other times operating the other gear wheel, 
a manually operable member, and means con 
trolled by said manually operable member 
for operating said clutch mechanism to dis 
connect said other gear wheel from said shaft 
and for connecting said one gear wheel with 
said shaft. 

21. In combination, a railway switch mov 
able between two extreme positions, a switch 
actuating shaft, rotatable between two ex 
treme positions, locking mechanism effective 
when said switch and said shaft occupy cor 
responding extreme positions for locking said 
switch in the extreme position which it then 
occupies; means effective when said switch 
actuating shaft is rotated from either ex 
treme position to the other extreme position 
to first operate said locking mechanism to un 
lock said switch, to next reverse said Switch, and finally to again operate said locking 
mechanism to lock said switch in its reversed 
position; two gear wheels mounted for ro 
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tation coaxially with said shaft, clutch mech 
anism for selectively connecting said gear 
wheels with said shaft, a manually operable 
lever movable between two extreme positions, 
means responsive to a preliminary movement 
of said lever from either extreme position 
for actuating said clutch mechanism to dis 
connect. One gear wheel from said shaft and 
for at times connecting the other gear wheel 
with the shaft, means controlled by said le 
ver and effective when said other gear wheel 
is connected with said shaft for rotating said 
shaft from either extreme position to the 
other extreme position, and other means ef 
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fective when said one gear wheel is connect 
ed with said shaft for rotating said shaft 
from either extreme position to the other eXtreme position 

22. In combination, a railway switch mov 
able between two extreme positions, a switch 
actuating shaft rotatable between two ex 
treme positions, locking mechanism effective 
when said switch and said shaft occupy cor 
responding extreme positions for locking said 
switch in the extreme position which it then 
Occupies; means effective when said switch 
actuating shaft is rotated from either ex 
treme position to the other extreme position 
to first operate said locking mechanism to 
unlock said switch, to next reverse said 
SWitch, and finally to again operate said lock 
ing mechanism to lock said switch in its re 
versed position; two gear wheels mounted for 
rotation coaxially with said shaft, mecha 
nism for selectively connecting said gear 
wheels with said shaft, a manually operable 
lever movable between two extreme positions, 
means responsive to a preliminary move 
ment of Said lever from either extreme posi 
tion for actuating said clutch mechanism to 
disconnect one gear wheel from said shaft 
and for at times connecting the other gear 
wheel with the shaft, means controlled by said 
lever and effective when said other gear wheel 
is connected with said shaft for rotating said 
shaft from either extreme position to the 
other extreme position, other means effective 
When said one gear wheel is connected with 
said shaft for rotating said shaft from either 
extreme position to the other extreme posi 
tion, a foot pedal, and means controlled by 
said foot pedal for actuating said clutch 
nechanism to disconnect said other gear 
wheel from said shaft and to connect said 
One gear wheel with said shaft. 

23. In combination, a railway switch mov 
able between two extreme positions, a switch 
actuating shaft rotatable between two ex 
treme positions, locking mechanism effective 
when said Switch and said shaft occupy cor responding extreme positions for locking said 
switch in the extreme position which it then 
occupies; means effective when said switch 
actuating shaft is rotated from either ei 
reme position to the other extreme position 
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to first operate said locking mechanism to 
unlock said switch, to next reverse said 
switch, and finally to again operate said lock 
ing mechanism to lock said switch in its re 
versed position; two gear wheels mounted for 
rotation coaxially with said shaft, clutch 
mechanism for selectively connecting said 
gear wheels with said shaft, a manually oper 
able lever movable between two extreme posi 
tions, means responsive to a preliminary 
movement of said levei from either extreme 
position for actuating said clutch mechanisri 
to disconnect one gear wheel from said shaft 
and for at times connecting the other gear 
wheel with the shaft, means responsive 
to a main movement of said ever when 
said other gear wheel is connected with 
said shaft for rotating said shaft from one 
xtreme position toward the opposite extreme 
position through a sufficient angle to reverse 
said switch, but not to completely lock said 
switch in its reversed position, and means re 
sponsive to a final movement of said lever 
for actuating said clutch mechanism to dis 
connect said other gear wheel from said shaft 
and for connecting said one gear wheel with said shaft. 

24. In combination, a railway Switch mov 
able from a first position to a second posi 
tion, a switch actuating shaft rotatable from 
a first position to a second position, locking 
means effective when said switch occupies its 
first position and said shaft occupies its first 
position for locking said switch in its first 
position; means effective when said Switch 
actuating shaft is rotated from its first posi 
tion toward its second position to first actuate 
said locking mechanism to unlock said Switch, 
to next move said Switch to its Second posi 
tion, and finally to again actuate said lock 
ing mechanism to lock said switch in its sec 
ond position, two gear wheels, clutch mecha 
nism for selectively connecting said gear 
wheels with said shaft, means responsive to a 
preliminary movement of said lever for actu 
ating said clutch mechanism to disconnect one 
gear wheel from said shaft and to connect the 
other gear wheel with said shaft, means re 
sponsive to a main movement of said lever 
and including said other gear wheel for mov 
ing said shaft from said first position to said 
second position, and a motor for operating 
said one gear wheel. 

25. In combination, a railway switch mov 
able from a first position to a second position, 
a Switch actuating shaft rotatable from a 
first position to a second position, locking 
means effective when said switch occupies its 
first position and said shaft occupies its first 
position for locking said switch in its first 
position; means effective when said switch 
actuating shaft is rotated from its first posi 
tion toward its second position to first actu 
ate said locking mechanism to unlock said 
Switch, to next move said switch to its sec 
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wheel with said sive to a main movement of said lever 
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Ond position, and finally to again actuate 
Said locking mechanism to lock said switch 
in its Second position, two gear wheels, 
clutch mechanism for selectively connecting 
said gear wheels with said shaft, means 
responsive to a preliminary movement of 
Said lever for actuating said clutch mech 
anism to disconnect one gear wheel from 
Said shaft and to connect the other gear shaft, means respon 
and including said other gear wheel for mov 
ing said shaft from said first position to 
said Second position, a foot pedal, means 
controlled by Said foot pedal for actuating 
said clutch mechanism to disconnect said 
other gear wheel from said shaft and to con 
nect said one gear wheel with said shaft, and 
a motor for operating said one gear wheel. 

26. In combination, a railway switch mov 
able from a first position to a second posi 
tion, a Switch actuating shaft rotatable from 
a first position to a second position, locking 
means effective when said switch occupies 
its first position and said shaft occupies its 
first position for locking said switch in its 
first position; means effective when said 
switch actuating shaft is rotated from its 
first position toward its second position to 
first actuate Said locking mechanism to un 
lock Said switch, to next move said switch to 
its Second position, and finally to again actu 
ate said locking mechanism to lock said 
switch in its second position, two gear wheels, 

5 clutch mechanism for selectively connecting 
said gear wheels with said shaft, means re 
sponsive to a preliminary movement of said 
lever for actuating said clutch mechanism to 
disconnect one gear wheel from said shaft 
and to connect the other gear wheel with 
said shaft, means responsive to a main move 
ment of said lever and including said other 
gear wheel for moving said shaft from its 
first position toward its second position just 
far enough to move said switch to its second 
position, means responsive to a final move 
ment of said lever for actuating said clutch 
mechanism to disconnect said other gear 
wheel from said shaft and to connect said 
one gear wheel with said shaft, and a motor 
for operating said one gear wheel. 27. Railway switch operating apparatus 
comprising a Switch actuating shaft, two 
movable elements, clutch mechanism for se 
lectively connecting said elements with said 
shaft, power means for actuating one of said 
elements, a hand lever movable around only 
one axis as a center for actuating the other 
element, a can operated by said lever, and 
means controlled by said cam for shifting 
said clutch mechanism in response to a pre 
liminary movement of said lever around said 
axis in such manner that said one movable 
element is disconnected from said shaft and 
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said other movable element is connected with 
said shaft. 28. Railway switch operating apparatus 
comprising a switch actuating shaft, two 
gear wheels, clutch mechanism for selectively 
connecting said gear wheels with said switch 
actuating shaft, power means for actuating 
one of Said gear wheels, a manually operated 
shaft, means controlled by said manually 
operable shaft for actuating the other gear 
wheel, a main rock shaft, means controlled 
by said main rock shaft for operating said 
clutch mechanism, an auxiliary rock shaft, 
a manually operable member for operating 
Said auxiliary rock shaft, a first cam on said 
auxiliary rock shaft and a second cam on 
said manually operated shaft, a crank at 
tached to said main rock shaft and provided 
with a crankpin, and a cam follower pivoted 
intermediate its ends on said crank pin and 
cooperating at One end with said first cam 
and at the other end with said second cam. 
In testimony whereof I affix my signature. 

EDWIN G. LITTLE. 
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