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Gur 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 
operating Switch. 
We will-describe one form of apparatisem 

bodying our invention, and will then point 
out the novel features thereof in claims. 

In the accompanying drawings. Fig. 1 is 
a top plain view showing one form of appa 
ratus-embodying our invention with the cover 
of the housing removed and with certain parts 
broken away to more clearly illustrate the 
construction thereof. Fig. 2 is a vertical sec 
tional view taken substantially on the line 
II-II of Fig. 1. Fig. 3 is a bottom view 
of the bevel gear 17 forming part of the 
apparatus shown in Figs. 1 and 2. Fig. 4 
is a top view of the sleeve 27 forming a part 
of the clutch mechanism M for at times con 
necting the shaft 6 with the bevel gear 17 of 
the apparatus-shown in Figs. 1 and 2. Fig. 
5 is a detail view illustrating the worm wheel 
9 forming a part of the apparatus shown in 
Figs. 1 and 2. Fig. 6 is a bottom view of 
the sleeve 28 forming a part of the clutch 
mechanism M for at times connecting the 
shaft 6 with the worm wheel. 9 of the ap 
paratus shown in Figs. 1 and 2. - 
Similar reference characters refer to simi 

lar parts in each of the several views. 
Referring first to Figs. 1 and 2, the refer 

enge character 1 designates a housing pro 
vided with a removable cover 2 and adapted 
to be mounted adjacent a railway track 
switch. The housing 1 is formed with a bear 
ing 3 in the bottom thereof, and with a bear 
ing 4 supported by a bracket 5 which is se 
cured to the side walls of the housing 1. A 
vertically extending switch actuating shaft 
6 is journalled in the bearings 3 and 4, and this 
shaft terminates at its lower end in a crank 

provided with a downwardly projecting 
crankpin 8. This crank and pin cooperate 
with suitable apparatus for actuating and 
locking a railway switch, which apparatus is 
not shown in the accompanying drawing but 
which may, for example, be similar to the ap 
paratus shown in Letters Patent of the United 
States, No. 1,293,290, granted to William 

of the housing 1. 

1930. Serial No. 470;304. 

Zabel on February 4, 1919, for railway trafic 
controlling apparatus. In the said patent, 
the crank 5.5 and pin 58 correspond respec 
tively to the crank 7 and the bin S in the 
present disclosure. s 
A Worm wheel 9 is mounted for rotation co 

axially with the shaft 6 and is formed with a 
hub 10 for seating engagement within a suit 
able step bearing 11 provided in the upper 
portion of the bearing 3. This gear is driven '' 
by a worn 12 fixed to a jack shaft 13 which is 
journaled in bearings 14 provided in the walls 

The jack shaft 13 is oper 
ably connected with power driving means 
such as an electric motor 15, through suitable '. 
reduction gearing indicated in the drawing by 
the dash lines 16. - 
A bevel gear 17 is also mounted for rotation 

coaxially with the shaft 6 and is provided in 
its upper face with an annular recess 17 which 
cooperates with a thrust bearing 18 formed on 
the lower side of the bracket 5 to prevent ver 
tical and axial displacement of the bevel gear. 
Vertical and axial displacement of the bevel 
gear 17 is also prevented by a bushing 19 which i 
is interposed E. the bevel gear and the 
reduced upper end 20 of the shaft, and which 
cooperates at one end with a circular shouldei 
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. 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 casing 1. This shaft pro 
iects through the Wall of the casing and 
ities at its outer end a hand lever 26 which is 
at times used for manual operation of the 
switch. 
Manually operable means are provided for 

selectively connecting the worm wheel 9. Gr 
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 
lever 26. As here shown, these means con 
prise 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 it 
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cooperate with corresponding splines 30 
formed on the shaft, as best seen in Figs. 4 
and 6. The confronting ends of the sleeves 
27 and 28 are formed with annular recesses 
3i and 31, respectively, and with circumfer 
ential flages 32 and 32. A clutch collar 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 in Wardly extending circular shoul 
der 33 which overlies the circular flange 32, 
and at its lower end, with a similar inwardly 
extending circular shoulder 33 which under 
lies the circular finge 32". The sleeves are 
constantly urged apart by a coil spring 34, 
the per and lower ends of which are located 
in the recesses 31* and 31, respectively. 
As best seen in Fig. 4, the upper end of 

the sleeve 2 is provided with teeth 35, 
35' ... 358. It will be noted that, as here 
shown, the angular distance between each 
two adjacent teeth 35 is 23°, except that the 
angular distance between the teeth 35° and 
355 is 68°. The angular length of each tooth 
35, as here shown, is 22°. The lower face of 
the bevel gear 17 is likewise provided with 
teeth 36,369. . .365 as shown in Fig. 3. Each 
of these latter teeth, as here show), has an 
angular length of 22° with the exception of 
the tooth 36 which has an angular length of 
5. The angular space between each two 
adjacent teeth 36, as here shown, is 23°. It 
follows that the teeth 35 on the sleeve 2 will 
fit between the teeth 36 on the bevel gear 17 
when and only when the space between the 
teeth 35 and 355 on the sleeve is opposite the 
tooth 36 on the bevel gear. The parts are so 
proportioned that this relation will exist 
when and only when the hand lever and the 
switch occupy corresponding relative posi 
tions. 
Of course, the described dimensions of the 
eth on sleeve 2 and gear 17 are not essen 

ial, as any other proportions of parts call 
e enioyed which will permit mating of the 
gear and sleeve only when the had lever and 
the switch occupy the proper relative posi 
tions. 
The jower eld of the sleeve 28 is also 

formed with teeth 3. These teeth are evenly 
spaced about the end of the sleeve, as best seen 
in Fig. 6, and are arranged to cooperate with 
similar teeth 3S formed on the upper face 
of the worm wheel 9 as shown in Fig. 5. 

It follows from the foregoing that when 
the clutch mechanism Misin one longitudinal 
position on the shaft 6, the teeth on the lower 
end of the sleeve 28 connect the worn wheel 
9 with the shaft 6, whereas, when the clutch 
mechanism is in another longitudinal posi 
tion on the shaft, the teeth on the upper end 
of the sleeve 27 connect the bevel gear 17 with 
the shaft 6. 
The clutch mechanism M is moved longi 
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tudinally on the shaft 6 in order to effect the 
desired driving connection between the bevel 
gear 17 and the shaft, or between the Worm 
wheel 9 and the shaft, by means of a shifter 
lever 39 comprising two spaced triangular 
arms 39 and 39 coninected intermediate 
their ends by a yoke 39°. This shifter lever 
is pivotally mounted at one end on bolts 40 
which are threaded into a boss 41 formed in 
the side Wall of the casing 1, and the arms 
thereof extend inwardly in a substantially 
horizontal direction on opposite sides of the 
collar 33 to a position beyond the vertical 
axis of the collar, and are each provided at 
their inner ends with a pair of spaced roller's 
42 which engage the upper and lower edges 
of the collar 33 at both sides of the collar. 
The yoke 39° of the shifter ever is formed 
with two cam engaging surfaces 43 and 4 
which, as best seen in Fig. 2, taper toward 
the axis about which shifter lever 39 oscil 
lates, and these surfaces cooperate with a 
conical pin 45 formed on the inner end of a 
horizontal shaft 46 which is journalled in the 
boss 41. The conical pin 45 is eccentrically 
located with respect to the axis of the shaft 
46, and is so arranged that its elements, if ex 
tended, would converge substantially at the 
axis about which the shifter lever 39 oscil 
lates. The shaft 46 extends through the side 
wall of the casing 1 and is provided at its 
outer end with a selector lever 47 by means 
of which the shaft may at times be oscillated. 
The inner end of the shaft 46 is also pro 

vided with a cam 48 which operates a circuit 
controller 49 through the medium of a piv 
otally mounted yoke 50, a crank 51, and a 
push rod 52. This circuit controller 49 may 
be employed to govern the supply of current 
to the electric motor 15. 
The operation of the apparatus is as fol 

lows: Normally the selector lever 47 occu 
pies a position in which the pin 45 is at the 
lowest point in its path of movement. Under 
these conditions, the pin engages the can 
surface 43 of the shifter lever 39 and holds 
this lever in its lowermost position. When 
the shifter lever occupies this position, the 
upper roller 42 on each of the arms 39 and 
39 engages the upper edge of collar 33 and 
exerts a downward force on the collar which 
is transmitted through the shoulder 33°, 
flange 32", and coil spring 34 to the lower 
sleeve 28, thereby holding this sleeve in the 
position in which the teeth 37 on the sleeve 
illesh with the teeth 38 on the worm wheel 9. 
The worm wheel is therefore operatively con 
nected with the switch actuating shaft (3 so 
that the apparatus is in condition for opera 
tion of the switch by the electric motor 15. 
At such ties, the bevel gear 17 is capable of 
rotating freely with respect to the shaft (3 so 
that this gear is disconnected from the shaft, 
with the result that the hand lever is discon 
lectet from the switch. In order to discon 
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nect the motor from, and connect the hand 
lever with, the Switch, the selector lever 4 
is swung through 180° so that the pin 45 is 
rotiated from the lowest point in its path of 
Rigvellaent to the highest point in its path of 
movement. This rotation of the pin causes 
the shifter ever 39 and hence, the collar 33 
to move to their upper Rhost positions. Dur 
ing the novement of the collar 33 to its upper 
most position, its lower shoulder 33' engages. 
the flange 32 on the sleeve 28, thereby posi 
tively moving the sleeve 28, upwardly to, a 
position, in which, the teeth 3 on the sleeve 
are disengaged from the teeth 38 on the worn. 
wheel, so, that the worm wheel is then free 
to rotate with respect to the shaft. Further 
laore, during the movement of the collar 33. 
to its uppermost position, the sleeve 27 is 
moved upwardly by virtue of the force trans 
mitted through the spring 34 and, if the posi 
tion of the switch and hand lever then core 
spond so that the long tooth 36 on the bevel 
gear it is opposite, the long space between the 
teeth 35° and 355 on the sleeve 27, the teeth 

5 on the sleeve and the teeth on the bevel gear 
will mesh. The bevel gear will then be con 
hected with the shaft 6 so that the switch 
may be operated by swinging the hand lever 
from one position to the other. If, however, 
the position of the switch, and the hand lever 
do not correspond when the collar is being 
moved upwardly, so that the long tooth 36 
on the bevel gear 17 is not opposite the long 
space between the teeth, 35 and 368 on the 
sleeve 27, then when the collar. has, moved 
upwardly a comparatively short distance, the 
flat ends of the teeth 35 on the sleeve 27 will 
engage the flat ends of the teeth. 36 on the 
bevel gear 17, and, during the remainder Cf 
the upward movement of the collar, spring 
34 will become compressed. It will be ap 
parent, therefore, that under these condi 
tions, the hand lever Will not become con 
nected with the switch until the hand lever 
is moved to the position; corresponding to the 
position of the Switch, at which time the en 
ergy stored in the spring 34 will complete the 
ward movement of the sleeve 27, thereby 

causing the teeth on the sleeve to mesh with 
the teeth on the bevel gear, and hence permit 
ting manual operation of the switch in the 
manner previously described. The opera 
tion of the shaft 46 to transfer the switch 
from motor to hand operation causes the cana 
48 to open circuit, controller 49, thereby dis 
connecting motor 15 from its source of cur 
rent and so preventing, operation of the worm 
wheel 9, while, the aparatus is in condition 
for manual operation of the switch. 
When it is, desired to restore, the apparatus 

to condition for operation, by the motor, the 
selector lever 47 is returned to its normal. po 
sition in which it is illustrated in the draw 
ing. The operation of the apparatus, under 
these eonditions, is just the reverse of that de 

3. 

scribed hereinbefore, and will be readily un 
derstood without describing it in detail. It 
should be noted, however, that since the teeth 
on the sleeve 28 and the teeth on the worm 
wheel 9, are evenly spaced, these teeth will 
mesh except when the ends of the teeth are 
directly opposite each other, at which time 
they will mesh as soon as the motor rotates 
the worm wheel through an angle corre 
sponding to the width of one tooth. . 

it will be apparent, therefore, from the 
foregoing that with switch operating appa 
ratus eighbodying our invention, the selector 
lever 47 hay be thrown to its operating posi 
tion for either hand or motor operation of 
the switch regardless. of whether, there is an 
agreement or a disagreement between the po 
sition of the switch and the position of the 
Operating mechanism. It will also be ap. 
arent that if the hand lever is thrown to its 

operating position for either hand or motor 
operation of the switch when a disagreement 
between the position of the switch and the 
position of the operating mechanism exists, 
then when the position of the operating mech- : 
alism, is brought into agreement with that 
of the switch, the desired connection between 
the switch and the operating mechanism will 
be automatically effected. 
Although we have herein shown, and de 

scribed only one form of railway switch op 
erating apparatus embodying our invention, 
it is understood that various changes and 
modifications may be made therein within 
the scope of the appended claims without de 
parting from the spirit and scope of our in 
vention. 
Having thus described our inventon, what 

we claim is: 
1. Railway switch operating apparatus 

comprising a rotatable switch actuatingshaft, 
a movable member associated with said shaft, 
means for at times operating said member, a 
sleeve mounted on said shaft to rotate there 
with but slidable. thereon toward and away 
from said member, resilient means for mov 
iing said, sleeve toward said member, means 
connected directly with said sleeve for mov 
ing said sleeve away from said member, and 
lineans associated with said:sleeve for connect 
ing said member with said shaft if said mem 
ber and said shaft occupy corresponding rel 
ative positions when, said sleeve is moved 
toward said member. 

2. Railway switch operating apparatus 
comprising a rotatable switch actuating 
shaft, a gear wheel mounted concentrically 
with respect to said shaft, means for at times 
rotating said gear wheel, a sleeve mounted 
on said shaft to rotate: there with but slidable 
thereon, toward and away from said gear 
wheel, teeth on said sleeve and said gear 
wheel so arranged that said teeth will mesh 
when said sleeve is moved toward said gear 
wheel and connect said gear wheel to said 
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shaft if and only if said shaft and Said gear 
wheel occupy one relative position, resilient 
means for moving said sleeve toward said 
gear wheel, and means directly connected 
with said sleeve for moving said sleeve a Way 
from said gear wheel. M 

3. Railway switch operating apparatus 
comprising a rotatable switch actuating 
shaft, a gear wheel mounted concentrically 
with resect to said shaft, means for at times 
rotating said gear wheel, a sleeve lounted 
on said shaft to rotate there with but slid 
able thereon toward and away from said gear 
wheel, teeth on said sleeve and said gear wheel 
só arranged that said teeth will mesh when 
said sleeve is moved toward said gear wheel 
and connect said gear wheel to said shaft it 
and only if said shaft and said gear. Wheel 
occupy one relative position, means includi 
ing a spring for moving said sleeve toward 
said gear wheel, and means independent of 
said spring for moving said sleeve away froml 
said gear wheel. 

4. Railway switch operating apparatus 
comprising a rotatable switch actuating 
shaft, two movable members associated with 
said shaft, means for independently operat. 
ing said two members, two sleeves mounted 
on said shaft to rotate there with but each 
slidable thereon between two extreme posi 
tions, means associated with one of said 
sleeves for connecting one of said members 
with said shaft when said one sleeve occupies 
its one extreme position but not when Slch 
sleeve occupies its other extreme position, 
means associated with the other sleeve for 
connecting the other member with said shaft 
when said other sleeve occupies its Olne ex 
treme position but not when such sleeve Occul 
pies its other extreme position, manually Op. 
erable means for positively moving either of 
said sileeves from its one extreme position to 
its other extreme position, and resilient 
means effective when one such sleeve is moved 
from its one extreme position to its other ex 
treme position for moving the other such 
sleeve from its other extreme position to its 
(he extreme position. 

5. Railway switch operating apparatus 
comprising a rotatable Switch actuating shaft, 
two movable members associated with Said 
shaft, means for independently operating 
said two members, two sleeves mounted on 
said shaft to rotate therewith but each slid 
able thereon between two extreme positions, 
means associated with one of said sleeves for 
connecting one of said members with said 
shaft when said one sleeve occupies its one 
extreme position but not when such sleeve Oc 
cupies its other extreme position, means as 
sociated with the other sleeve for connecting 
the other member with said shaft when said 
other sleeve occupies its one extreme posi 
tion but not when such sleeve occupies its 

(5 other extreme position, manually operable 
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means for positively moving either of Said 
sleeves from its one extreme position to its 
other extreme position, and a Spring asso 
ciated with said two sleeves in Such manner 
that when one such sleeve is moved from its 
one extreme position to its other extreme posi 
tion the other such sleeve is moved from its 
other extreme position to its one extreme posi 
tion by the force transmitted through said 
Spl’llg. 

6. Railway switch operating apparatus 
comprising a rotatable switch operating 
shaft, two gears associated with said shaft, 
means for rotating said two gears independ 
ently of each other, two sleeves mounted on 
said shaft to rotate therewith but each slid 
able thereon toward and away from an asso 
ciated one of said gears, means associated 
with one of said sleeves for engaging the as 
sociated gear to connect such gear with said 
shaft if the associated gear and said shaft 
occupy one relative position when said one 
sleeve is moved toward the associated gear, 
means associated with the other sleeve for en 
gaging the associated gear to connect such 
gear with said shaft when said other sleeve 
is moved toward the associated gear regard 
less of the position of such associated gear 
and the shaft, means directly connected with 
said two sleeves for moving either of Said 
sleeves away from its associated gear, and 
resilient means effective when one such sleeve 
is moved away from its associated gear for 
moving the other such sleeve toward its as 
sociated gear. 

7. Railway switch Operating apparatus 
comprising a rotatable switch operating 
shaft, two gears mounted concentrically with 
respect to said shaft, power mechanism op 
eratively connected with one of Said gears, a 
hand lever operatively connected with the 
other of said gears, two sleeves mounted on 
said shaft to rotate there with but each slid 
aible thereon between two extreme positions, 
means associated with one of said sleeves for 
connecting One of said gears with said shaft 
when said one sleeve occupies its one extreme 
position but not when such sleeve occupies its 
other extreme position, means associated with 
the other sleeve for connecting the othel gea' 
ith said shaft when said other sleeve occu 

pies its one extreme position but not when such 
sleeve Occupies its other extreme position, 
manually operable means for moving either 
of said sleeves from its one extreme position 
to its other extreme position, and resilient 
means effective when one such sleeve is moved 
from its one extreme position to its other 
2xtreme position for moving the other such 
sleeve from its other extreme position to its 
one extreme position. 

8. Railway switch operating apparatus 
comprising a rotatable switch operating 
shaft, two gears mounted concentrically with 
respect to said shaft, power mechanism op 
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eratively connected with one of said gears, 
a hand lever operatively connected with the 
other of said gears, two sleeves mounted on 
said shaft to rotate therewith but each slid 
able thereon between two extreme positions, 
means associated with one of said sleeves for 
connecting one of said gears with said shaft 
when said one sleeve occupies its one extreme 
position but not when such sleeve occupies 
its other extreme position, means associated 
with the other sleeve for connecting the other 
gear with said shaft when said other sleeve 
occupies its one extreme position but not 
when such sleeve occupies its other extreme 
position, Said last mentioned means being so 
designed that said other sleeve is prevented 
from moving to its one extreme position un 
less said other gear and said shaft occupy 
One and only one relative position, manual 
ly operable means for moving either of said 
sleeves from its one extreme position to its 
other extreme position, and resilient means 
effective when one such sleeve is moved from 
its one extreme position to its other extreme 
position for moving the other such sleeve 
from its other extreme position to its one ex treme position. 

9. Railway switch operating apparatus 
comprising a splined rotatable switch 
actuating shaft, a worm wheel and a bevel 
gear concentrically mounted on said shaft 
in axial spaced relation, an electric motor 
operatively connected with said worm wheel, 
a hand lever operatively connected with said 
bevel gear, two splined sleeves mounted on 
said shaft for vertical sliding movement on 
said shaft in the region between said worm 
wheel and said bevel gear, each said sleeve 
being provided at the end which confronts 
the other said sleeve with an annular recess 
and with a circumferential flange, a collar 
surrounding said sleeves at said fanges with 
Some clearance and provided with two in 
wardly extending circular shoulders each of 
which cooperates with the outer face of the 
flange on one of said sleeves, a compression 
spring interposed between said two sleeves 
and having one end located in the recess in 
each sleeve, a shifter lever comprising two 
arms connected together intermediate their 
ends by a yoke which is provided with two 
spaced cam surfaces, means for pivotally 
supporting said lever at one end of said arms 
in such manner that said arms extend past 
the axis of said collar on opposite sides of 
said collar, four rollers two attached to the 
free end of each arm in such manner that 
one of said rollers engages each end of said 
collar on both sides of the collar, and a 
manually operable shaft having an eccentric 
pin cooperating with said cam surfaces in 
such manner that oscillation of said shaft 
causes longitudinal movement of said col 
lar along switch actuating shaft. 

i0. Railway switch operating apparatus 

5 

comprising a rotatable switch operating 
shaft, a clutch mechanism comprising two 
sleeves slidable on said shaft, means for urg 
ing said sleeves apart, means for limiting 
the movement of said sleeves away from each 
other, two independently operable driving 
elements, means for moving said clutch 
mechanism bodily along said shaft to cause 
engagement of one sleeve with one said driv 
ing element or of the other sleeve with the 
remaining driving element, and means for 
driving said shaft by said clutch mechanism. 

11. Railway switch operating apparatus 
comprising a rotatable switch operating 
shaft, a clutch mechanism comprising two 
sleeves slidable on said shaft, means for 
urging said sleeves apart, means for limiting 
the movement of said sleeves away from 
each other, a wheel and a gear mounted co 
axially with respect to said shaft, means for 
driving said wheel and gear independently, 
means for moving said clutch mechanism 
bodily along said shaft to cause driving en 
gagement of one said sleeve with said wheel 
or of the other sleeve with said gear, and 
means for preventing relative rotation of 
said shaft and the sleeves of said clutch 
mechanism. 
In testimony whereof we affix our signa 

tures. 
CLARENCE W. DALZELL. 
EDWIN G. LTTLE. 

70 

75 

80 

85 

90 

95 

100 

05 

10 

15 

20 

25 

30 


