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Appiicatiun December 30, 1950, Serial No. 203,709

5 Claims. - (Cl. 192—48)

My invention relates to railway switch operating ap-
paratus, and particularly to dual control switch and lock
movements wherein means are provided for selectively
operating the movement either by power or by hand.

In at least one well-known dual control switch and lock
movement for railway switches, as shown for example in
Letters Patent of the United States No. 2,388,819 granted
to-me on November 13,1945 for Railway Switch Operat-
ing Apparatus, the means for selecting between hand. and
power operation includes a clutch mechanism comprising
a pivoted shifter yoke cperated by a selector lever, and a
sleeve splined to the switch operating crankshaft. The
sleeve is provided with clutch faces, which upon move-
ment of the sleeve by the shifter yoke selectively engage
clutch faces provided on manually operated and motor
driven gears rotatably mounted on the crankshaft. The
shifter yoke is pivoted at one end and cooperates by way
of rollers with the sleeve splined to the crankshaft, the
yoke being oscillated about its pivot by an eccentrically
positioned pin carried by the selector lever and ccoperat-
ing with the free end of the yoke. The switch and lock
movement described in the aforesaid patent further in-
cludes an auxiliary contact mechanism for interrupting
the circuit of the drive motor when the selector lever is
moved away from the motor operating position toward
the manual operating position.

Due to the pounding of the trains over the rails, switch
and lock movements installed in the trackway are subject
to severe vibrations. Certain parts of the switch move-
ment in the course of time may show signs of wear due to
these excessive vibrations. In the dual control mecha-
nism of a switch and lock movement, wear of certain
parts may introduce undesirable clearances which affect
the positive operation of the mechanism by the selector
lever. It has also been found that when the switch move-
ment is motor operated and the switch points of the
switch are obstructed, the force transmitted back from the
switch points to the switch operating crankshaft of the
movement increases the friction between the engaging
surfaces of the motor clutch and between the splined sur-
faces of the crankshaft and the clutch sleeve thereom:
The added friction due to the adverse operating condition
requires an additional eéffort in moving the selector lever
of the dual control mechanism from the motor operating
position to the manual operating position.

An object of my invention is to provide a selective dual
control mechanism for a switch-and lock movement with
take-up means for adjusting the clearances of the parts to
insure positive operation of the dual control mecharism.

A further object of this invention is to provide a selec-
tive dual control mechanism for a switch and lock move-
ment in which the manual effort required in shifting from
power to manual operation of the movement is reduced
to a minimum and in ‘which any upward reaction resulting
from adverse operating conditions is minimized.

Still. another object of my invention is to provide a
novel contact mechanism for interrupting the circuit of
the drive motor of a switch and lock movement when the
dual control mechanism is shifted from the motor operat-
ing position toward the manual. operating position by the
selector lever.

According to my invention, the shifter yoke of the
dual control mechanism is pivoted on eccentric bushings
so that vertical adjustments may be made with respect to
the rollers carried by the yoke and :the ‘clutch sleeve
splined to the switch operating crankshaft. ‘The eccentric
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bushings provide a take-up for any manufacturing vari-
ances so that positive operation of the clutch mechanism
by the shifter yoke is insured. The shifter yoke is pivoted
at one end on the eccentric bushings and cooperates at
the other end by way of a tapered pin and tapered slot
connection with a selector lever, the rollers cooperating
with -the splined sleeve being located between the pivot
poifit of the yoke and the pin and slot connection. The
eccentric bushings provided for the yoke pivot are so
adjusted that horizontal movement of the yoke is mini-
mized in view of the tapered pin and tapered slot con-
nection of the free end of the yoke with the selector lever.

The motor clutch operated by the shifter voke is pro-
vided with clutch faces having double angled teeth, the
slope of the bass portion of the teeth in mesh when the
switch and lock miovement is motor operated being such
as to minimize the possibility of any upward reaction de-
veloping under adverse operating conditions of the switch.
The upper ends of the motor clutch teeth are provided
with a slope which will develop an upward reaction when
engaged, the upward reacticn aiding in shifting the clutch
mechanism from its motor operating position to its man-
ual operating position when the switch points are ob-
structed.

The movement of the shifter yoke of my novel clutch
mechanism also actuates cut-out contacts in the circuit of
the drive motor of the switch and lock movement. The
shifter yoke is provided with a cam face which cooperates
with a pivoted cam follower rod. The movement of the
shifter yoke cam when shifting the clutch mechanism from
iis mistor position to its manual position, will rotate the
cami follower rod cdusing the cut-out contacts to be
opened through the medium of a second pivoted rod.
The second rod is formed with an adjustable eccentric por-
tion which permits accurate adjustment of the parts so
that the cut-out. contacts are operated at the proper time.

Other cbjects and characteristic features of my inven-
tion wili become apparent as the description proceeds.

I shall describe one form of a dual control clutch
mechanism embodying my invention, and shall then pdint
out the novel features thereof in claims.

In the accompanying drawings, Fig. 1 is a plan view
of ‘dual control clutch mechanism embodying my inven-
tion, together with portions of the drive motor and the cir-
cuit controller of a switch and lock movemient. Fig. 2 is
a sectional view taken along the line II—II of Fig. 1.
Fig. 3 is a sectional view taken along the line III—III
of Fig. 1, portions of which are broken away for a better
illustration of the parts. Fig. 4 is a side elevational view
of the clutch mechanism, with portions shown in cross-
section to illustrate the operation of thé clutch when in
the manual operating position. Figs. 5-and 6 are views
sithilar to Fig. 4 illustrating respectively the position of
the clutch mechanism when the mechanism is shifted to
the motor operating position and the motor clutch testh
do not mesh, and the positiorn of the clutch mechanism
when shifted to the manual operating position and the
positions of the switch points do not correspond to the
position of the hand-throw lever; while Fig. 7 is an iso-
metric view of the motor cut-out operating mechanism.,

Referring now in detail to the drawings, the reference
numeral 1 designates a housing having end walls 1a and
1b and a bottom wall 1c, and provided with a removable
cover 2. The housing 1.is fixed, as by bolts 3, to the top
of horizontal wall 4 forming a part of a circuit centroller
housing 5 (only a portion of which is illustrated). The
circuit centroller ‘housing 5 forms a part of a switch
and lock movement similar to that shown and described
in the aforesaid Letters Patent of the United States No.
2,388,819. The housing % is divided into two sections or
compartments & and 7 by a vertical wall 1d integral with
the bottom wall 1c. Suitably journaled in the end wall
1b and the dividing wall 1d are two horizontal shafts 8
and 9 having fixed thereto a spacer 18 and gears 11 and
12, and gears 13 and 14 and a spacer 15, respectively,
within the compartment 7. The gears 11 and 14 are
in mesh while the teeth-of gear 12 mesh with a pinion
16 fixed to the drive shaft of a motor 17, the motor 17
being external of -the housing 1, with the drive shaft and
pinion 16 extending into the compartment 7 through a
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suitable opening 1e in the side wall 15. The gear 13
meshes with a gear 18 fixed on a rotatable sleeve 19,
the sleeve forming a portion of a conventional friction
clutch generally designated by the reference character
20, the rotation of the gear being transmitted through
the friction clutch to a worm 21 carried by an extended
shaft 21a (Figs. 1 and 3) suitably journaled in the end
walls 1a and 1d, the rotatable sleeve 19 being journaled
on shaft 21a. .

Fixed to the top of the dividing wall 1d and to a suit-
able extension 1f on the end wall 1a, as by bolts 22,
is a top bearing plate 23 having an opening 23a therein
which is in vertical alignment with an opening 1g formed
in the bottom wall ic of the housing. Fixed in the
opening 1g is a flanged bushing 24, the opening 23a
being provided with a bushing 25. Keyed to the bush-
ing 25, as at 26, is a vertical shaft 27, the lower end
of which is supported in the bushing 24. Rotatably
mounted on the vertical shaft 27 directly above the lower
bushing 24 is a worm gear 28 which meshes with the
motor driven worm 21. Rotatably mounted on the upper
end of the shaft 27 between the bushing 25 and the
upper end of a bushing 29, the lower end of which rests
on a shoulder 30 formed on the shaft 27, is a bevel
gear 31. "The bevel gear 31 meshes with a second bevel
gear 32 which is fixed as by a set screw 32a to the
inwardly extending end of a horizontal tubular shaft 33.
The tubular shaft is journaled in a bearing 34 fixed in
an opening 14 of a boss 1j on the housing 1 as by bolts
35. As will hereinafter be more fully described, the
tubular shaft is adapted to be rotated approximately 180°
by means of a hand-throw lever 36 fixed to the end
thereof.

The lower end of the vertical shaft 27 terminates in
a crank 37 extending in opposite directions from the
shaft.  The crank is provided on its under side with
a roller 38 and on its upper side with rounded upstand-
ing projections 39. The dependent roller 38 cooperates
with a cam slot 40a in an operating rod 48 while each
of the projections 39 cooperates with two of three spaced
rollers 41 carried by a slide bar 42 in the well-known
manner. The operating rod 40 is slidably mounted in
the bottom of the housing 5 and is operatively con-
nected at one of its outer ends with the head rod of
a switch (not shown). The slide bar 42 is slidably
mounted in the bottom of the housing 5 in a position
in which it intersects the operating rod at right angles,
the left-hand end of the slide bar being provided with
a lock box which is not illustrated herein but illustrated

and described in my copending application for Letters :

Patent of the United States, Serial No. 203,708, filed
December 30, 1950, for Railway Switch Operating Appa-
ratus. .

Means are provided for selectively connecting the bevel
gear 31 or the worm gear 28 with the switch operating
shaft 27 to permit the switch to be operated either by
the hand-throw lever 36 or by the motor 17. To this
end a clutch assembly generally designated by the ref-
erence character 43 is provided which comprises two
sleeves 44 and 45 which are mounted on the shaft 27 for
vertical sliding movement between the two gears 28 and
31, both sleeves being provided with internal splines
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(not shown) which cooperate with corresponding exter- -

nal splines 47 on the shaft 27 so that said sleeves are
rotatable with said shaft. The two sleeves are secured
together to form a unitary sleeve provided at its upper
and lower ends with outwardly extending flanges 44a
and 45a, respectively. Placed about the sleeves 44 and
45 adjacent to the flanges 44¢ and 454 are two spring
cups 48 and 49. The spring cups are subsiantially
Z-shaped in cross-section (Fig. 2), the upper spring cup
48 being formed with an inwardly extending flange 484,
an outwardly extending lip 48b and a dependent sleeve
portion 48c, while the lower spring cup 49 is formed
with an inwardly extending flange 49a and an outwardly
extending lip 49b. A coil compression spring 50 sur-
rounding the sleeves 44 and 45 and having one end
received within the cup 48 against the flange 484 and the
other end received within the cup 49 against the flange
494, biases the two spring cups 48 and 49 outwardly
against the flanges 444 and 454, respectively, of the two
sleeves.

The lower end of the sleeve 45 is formed with double
angled teeth 51 (Figs. 3-6) which cooperate with double
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angled teeth 52 provided in the hub of the worm gear
28. When the clutch mechanism 43 is in its lower posi-
tion as illustrated in Figs. 2 and 3, the crankshaft 27
will be connected to the worm gear 28 to enable the
shaft 27 to be power operated by the motor 17 in the
manner hereinafter more fully described.

The upper end of the upper sleeve 44 is formed with
a single projection 53 which cooperates with a match-
ing projection 54 on the hub of the bevel gear 31. When
the clutch mechanism 43 is in its upper position as illus-
trated in Fig. 4, the crankshaft 27 will be connected
to the bevel gear 31 to permit manual operation of the
shaft 27 by the hand-throw lever 36 in the manner
hereinafter described.

The clutch assembly 43 is arranged to be moved longi-
tudinally on the crankshaft 27 by means of a shifter
yoke 55 so that the crankshaft may be driven either
by the worm gear 28 or the bevel gear 31. The shifter
yoke 55 comprises two substantially diamond shaped
arms 56a and 56b interconnected at their front ends by
a cross member 57 and intermediate their ends by a
second cross member 58. Fixed to the inner faces of
the shifter yoke arm 564 are two spaced rollers 594 and
60a while the shifter yoke arm 56b is similarly pro-
vided with two rollers 5956 and 695 in horizontal align-
ment respectively with the rollers on the arm 56a. The
rollers 594 and 595 are adapted to cooperate with the
lip 480 of the spring cup 48 while the rollers 60a and 605
are adapted to cooperate with the lip 4956 of the spring
cup 49. For purposes hercinafter appearing the lower
edge of the shifter yoke arm 56a is provided with an
outwardly extending beveled surface 61, hereinafter re-
ferred to as the cam surface 61, while the rear ends of
the arms 56a and 565 are formed with small rearwardly
extending projections 62a and 62b, respectively.

A yoke support 63 is fixed to the rear wall of the
housing as by bolts 64, the support including two hori-
zontally spaced lugs 65 extending into the housing,
Journaied in said lugs is a horizontal shaft 66, the ends
of which carry eccentric bushings 67« and 675 fixed in
the ends of the arms 56a and 56b, respectively. The
front cross member 57 of the yoke 55 is provided with
a tapered recess 57a which received a tapered pin 68
fixed in a disc 69. The disc 69 forms a part of a selec-
tor lever shaft 70 journaled in the hand-throw lever
shaft 33. Fixed to the other end of the shaft 70 is a
selector lever 71 interconnected with the hand-throw
lever 36 by an interlock generally designated by the ref-
erence character 72 which insures the proper sequence
of operation of the two levers as fully detailed and de-
scribed in Letters Patent- of the United States No.
1,887,376 for Railway Switch Operating Apparatus,
issued on November 8, 1932 to G. V. Jefferson et al.
The position of the selector lever illustrated in Fig. 1
is the position in which the vertical shaft 27 will be
driven by the motor 17.

With the selector lever 71 in its motor position illus-
trated in Fig. 1, the shifter yoke 55 will be in the position
illustrated in Fig. 3, having been rotated in a counter-
clockwise direction about its pivot on shaft 66 so that
rollers 59a and 59b engaging the lip 48b of the spring
cup has moved the sleeves 44 and 45 downwardly on
the shaft 27. With the sleeves 44 and 45 in their lower
positions as illusirated in Fig. 2, the double angled teeth
51 on the sleeve 45 are in mesh with the double angled
teeth 52 in the hub of the worm gear 28. The vertical
shaft 27 is thus rotated by the motor 7 through the
reduction gearing formed by the pinion 16, gears 12,
11, 14, 13, and ‘18, and the worm 21, the worm gear
28, through the motor clutch formed by the double
angled teeth 51 and 52, and the sleeve 45 splined to
the shaft. Should it be desirable to operate the switch
movement by the hand-throw lever 36, the selector lever
71 is first rotated approximately 180° to its manual
position, thereby rotating the shaft 79. The disc 69, and
pin 68 received within the slot 57« of the shifter yoke,
will be rotated 180° to rotate the shifter yoke in a
clockwise direction about the shaft 66 to its manual
position as shown in Fig. 4. The rotation of the shifter
yoke in a clockwise direction will bring the roilers 6%a
and 605 of the yoke into abutment with the lip 49b of
the spring cup 49, thereby moving the spring cup up-
wardly. The upward movement of the spring cup 49
tends to bias the spring 50, moving the upper spring
cup 48 and the sleeves 44 and 45 upwardly. The up-
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ward movement of the sleeves 44 and 45 will disengage
the teeth 51 of the sleeve 45 from the teeth 52 of the
worm gear hub at the same time the projection 53
on the sleeve 44 aligns with the projectionis 54 on the
bevel gear 31 so that the vertical shaft 27 is now con-
nected by the splined sleeve 44 to the bevel gear 31.
Rotation now of the hand-throw lever 36 will rotate the
shaft 33 and the bevel gear 32 meshing with the bevel
gear 31.

. One of the features of the dual control mechanism
thus far described is the mounting of the shifter yoke
55 on the eccentric bushings 67a and 676 and the pro-
vision of the rearwardly extending projections 62a and
62b on the arms 564 and 56b. The ecceniric bushings
67a and 67b provide a vertical adjustment for the pivot
point of the shifter yoke 55 which will permit the proper
vertical adjustment of the rollers 594, 595 and 60a, 60b
with respect to the lips 48b and 49b, respectively, of
the two spring cups, the eccentric bushings being also
adjustable to take up any manufacturing variations in
the various parts. The rearwardly extending projections
62a and 620 on the shifter yoké cooperate with the
inner wall 14 of the housing making it necessary for
the bushings to be assembled and adjusted so that rota-
tion of the bushings around their centers will be to-
ward the selector lever and not toward the wall 1k in
view of the tapered pin 68 and slot 574. Since the pin
68 is tapered any excessive horizontal motion of the
yokeé would introduce undesirable vertical clearances be-
tween the pin and. its receiving recess. The extending
projections 624 and 62b are such that if the eccentric
bushings are fixed so that the segment of motion around
their centers is toward the inner housing wall ik, the
yoke could not be mounted on the shafi due to insuffi-
cient clearasice between the shaft and the inner wall.

Since the shifter yoke 55 is actuated at its extreme
end by the selector lever 71, manufacturing variations
have much less effect on the location of the rollers 59a,
595 and 682, 60b with relation to the splined sleeves
48 and 49 than in the case where a cam actuating the
yoke was intermediate the yoke pivot and the lcad bear-
ing rollers. The loads on the shaft 66 and the tapered
pin 68 are also less, thereby reducing the wear on these
parts and reducing the friction. Less effort is therefore
required to operate the selector lever. ‘

Another feature of the dual control mechanism thus
far described is the provision ¢of the doubled angled
teeth 81 and 52 on the sleeve 45 and the hiub of gear
28, respectively. In Fig. 6 of the drawings the position
of the cluich mechanism is illustrated when the selector
lever 71 is thrown to.its manual position and the posi-
tions of the switch points do not correspond: with the
position of the hand-throw lever 36. The double angled
teeth 51 are partially disengaged from but still mesh
with the double angled teeth 52 of the worm gear hub,
while the upper face of the projeciion 53 on.the sleeve
44 abuts against the lower face of the projection 54 on
the bevel gear 31 but is not in mesh therewith. 'The
spring 50 has been compressed beyond its initial length
and is therefore exerting a pressure tending to mesh the
projections 53 and 54 in the manner described. |

In previous clutch mechanisms, the use of clutch teeth
having 2 single angle under certain circumstances, such
as when operating under extreme loads or when the
switch movement was being operated at high speed and
brought to an abrupt stop, was disadvantageous in that
the upward reaction catised by the single angle of the
gear teeth was sufficient to disengage the motor clutch.
In other words, the spring 50 would be compressed and
the clutch would be moved to its hand position. Under
certain other circumistances when the movement was
thrown to hand operation, and the switch points were
obstructed, the friction between the single angle clutch
surfaces and on the splines 47 was sufficient to prevent the
spring 50 from' shifting into manual position when the
hand-throw lever was thrown'to a position corresponding
to the positions of the switch points.

The angle of the ‘base portions 5ia and 524 of the
clutch teeth now provided does not résult in a sufficiently
high upward thrust which would ‘disengage the motor
clutch, the angle being approximately 10°. On the other
hand, the clutch surfaces which are engaged in the manner
illustrated in Fig. 6. provide a sufficient disengaging force
so that the clutch will move to its manual position under
the influence of the spiring- 3¢, the angle of the end por-
tions 515 and 52b being approximately 30°. In this con-
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6
nection, it should be pointed out that operation of the
selector lever 7i from its motor operating position fo
its manual operating position will raise the clutch suffi-
ciently to move it from the 10° surface engagement to
the 30° surface engagement regardless of the effort of
the spring 56.

If we assume the friction of the clutch to be greater
than that which the 'spring 50 can overcome, the first
portion of the selector lever movement will bring the
lower spring cup lip 496 into engagement with the de-
pending sleeve portion 4$c of the upper spring cup, com-
pressing the spring 58. Further movement of the selector
lever will move the sleeves 44 and 45 positively since the
upper spring cup flange 48a abuts the flange 44a of the
upper sleeve. This amount of movement is sufficient to
move the lower sleeve 45 upwardly so that the 30° clutch
surfaces of the teeth 51 and 52 are in engagement. When
the hand-throw lever 36 is then moved to a position cor-
responding to the positions of the switch points, the,
effort then tending to move the selecior lever fo its full
manual position is equal to the upward reaction trans-
mitted by the 30° clutch surface together with the com-
pression effort of the spring 50,

In Fig. 5 of the drawings, I have illustrated the posi-
tions of the parts of the clutch mechanism when the
selector lever 71 has been moved to its motor position but
the clutch has not shifted to full motor position because
the clutch teeth 51 and 52.do not register. It will be
noted that the paris are so proportioned that projections
§3 and 54 forming the manual ciuich are still in mesh.
The positive drive of the sleeves 44 and 45 downwardly
by the initial portion of the stroke of the selector lever
will compress the spring 58. Operation of the motor 17
will rotate the worm gear 28 and as soon as the teeth 52
again register with the teeth 51, the spring 5§ will move
the sleeves 44 and 45 downwardly to mesh the clutch
teeth.

Referring now. to Figs. 1 and 2 of thé drawings, motor
cut-out contacts 734 and 735 in the electrical circuit (not
shown) of the motor 17. are suitably fixed to the end
wall of the circuit controller housing 5 and are actuatéd
upon movement of the shifter yoke 55 by the selector
lever 71, the action being such that when the seléctor
lever 71 is moved from. its motor position toward its
manual position, the motor cut-out contacts will be
opened, thereby opening the circuit of the motor 17,
and when the selector lever is moved from its manual
position to its motor position, the motor contacts will
be permitted to close so that the motor 17 may again be
energized. ‘

For the purposes of actuating the motor cut-out con-
tacts 73a and 73b, a horizontal shaft 74 is suitably jour-
naled in one side of the top bearing plate 23, Threaded
through the rearwardly extending end of the shaft 74 is
a cam follower rod 75, Figs. 1, 2 and 7, the lower end
of which is provided with a beveled surface 76 which
engages the cam surface 61 on the yoke 55. The cam
follower rod 75 may be vertically adjusted with reéspect
to the cam surface and fastened in place by means of a
locknut 77. Threaded through the forwardly extending
end of the shaft 74 is'a cut-out adjuster rod 78 provided
at its lower end with an eccentric portion 79. The cut-
out adjuster rod 78 may be adjusted with respect to the
position of the eccentric portion 79 and fixed in place by
a locknut 80.

Threaded into a suitable opening in the end wall 1a
of the housing 1, is a pipe 81 locked in place by a lock-
nut 82, one end of the pipe being within the housing- 1
and capped by a perforated cap 8ia¢ while the other end
abuts the end wall of the circuit controller housing-5
and in registry with an opening 5a in that housing. A
waterproof seal 83 is provided for the opening 54 by a
felt washer which is compressed against the housing 5
by a washer and locknuts, not otherwise designated. Lon-
gitudinally disposed within the pips 81 and extending into
the housings 1 and § is a push rod 84 made of insulation
material. Pinped to push rod 84 within the pipe 81 is a
spring retaining collar 85. Disposed about the push rod

. and between the housing 5 and the collar 85 is a coil

80

85

spring 86 tending to bias the push rod 84 toward the
right. It will be noted that the end of the push rod 84
within the housing 5 abuts the cut-out contact finger
73a while the other end of the rod 84 abuts the eccentric
portion 79 ‘of the cut-out adjuster rod 78, By turning
the cut-out adjuster rod the eccentric portion of the rod
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may be brought to bear against the rod so that when
the shifter yoke 55 is in the motor position illustrated in
Fig. 2, the eccentric portion 79 of the adjuster rod will
be engaged by the push rod to hold the shaft 74 in its
counterclockwise rotated position so that the beveled
surface 76 of the cam follower rod engages the cam
surface 61 on the shifter yoke.

When the selector lever 71 is in its motor position,
the cut-out contacts 73a—73b will be closed as illus-
trated in Figs. 1 and 2. Should the selector lever 71 be
moved toward its manual position, the shifter yoke 55
will be rotated in the manner described, thereby moving
the cam surface 61 upwardly relative to the cam follower
rod 75. The camming surfaces 61 and 76 will cause
the cam follower rod to be rotated in a clockwise direc-
tion (Fig. 2), thereby moving the adjuster rod 78 in the
same direction. The eccentric portion 79, engaging the

end of the push rod 84, will move the push rod toward

the left against the bias of spring 86 to open the cut-out
contacts 73a—73b. A return of the shifter yoke 55 to
its motor position by the return of the selector lever will
permit the spring 86 to return the push rod 84 and the
rods 75 and 78 to the positions illustrated in Fig. 2, the
cut-out contacts 73a—73b again closing.

The dual control mechanism hereinbefore described
may be used for right-hand or left-hand installations
alongside the railroad switch. The mechanism as de-
scribed is for a right-hand installation. To change from
the right-hand installation assembly -illusirated to a left-
hand installation assembly, the top bearing plate 2 is
first removed so that the shifter yoke 55 may be reversed.
The hand-throw bevel gear 32 is then loosened by re-
moving the screw 324. The complete hand-throw and
selector lever assembly may then be removed by remov-
ing the bolts 35 which hold the bearing 34 to the front
wall of the housing 1. The shifter yoke 55 is then re-
moved by pulling out the shaft 66, and the yoke support
63 removed by unscrewing the bolts 64. The yoke sup-
port may now be bolted to the opposite side of the hous-
ing. The hand-throw and selector lever assembly may
then be bolted to the opposite side of the housing and
the hand-throw bevel gear 32 again fixed to the shaft 31.
Both arms of the shifter yoke 55 are formed with a cam
surface 61 to operate the cut-out contacts 73a—73b.

Although I have herein shown and described only
one form of dual control clutch mechanism embodying
my invention, it is understood that various changes and
modifications may be made thsrein within 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. A clutch mechanism comprising, a shaft, two mem-
bers rotatably mounted in spaced relation on said shaft,
clutch faces on said driving members in confronting
relation, manual means for driving one of said members
and power means for driving the other of said members,
a shiftable sleeve splined to said shaft between said
members and provided with clutch faces on both ends
thereof, and means for shifting said sleeve to selec-
tively engage said manual driven member and said power
driven member with said shaft, the clutch faces on said
~power driven member and the corresponding end of
said sleeve having double angled meshing teeth, the slope
of the base portions of said teeth in engagement when
said shaft is driven by said power driven member being
such that the upward reaction due to the camming action
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of the base portions of said teeth is minimized to pre-

vent disengagement of the power driven member and
said sleeve, the slope of the end portions of said teeth
being such that the upward reaction due to the cam-
ming action of said end portions will tend to disengage
the power driven member and the sleeve when said
shiftable means is moved to connect said manually driven
member with said sleeve.

2. A clutch mechanism comprising a shaft, two mem-
bers rotatably mounted in spaced relation on said shaft,
clutch faces on said driving members- in confronting
relation, manual means for driving one of said members
and power means for driving the other of said members,
a shiftable slesve splined to said shaft between said
members and provided with clutch faces on both ends
thereof, and means for shifting said sleeve to selectively
engage said manual driven member and said power
driven member with said shaft, the clutch faces on said
power driven member and the corresponding end of said
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sleeve having double angled meshing teeth, the slope of
the base portions of said teeth in engagement when
said shaft is driven by said power driven member being
approximately 10° so that the upward reaction due
to the camming action of the base portions of said teeth
is minimized to prevent disengagement of the power
driven member and said sleeve, the slope of the end
portions of said teeth being approximately 30° so that
the upward reaction due to- the camming action of said
end portions will tend to disengage the power driven
member and . the sleeve when said shiftable means is
moved to connect said manually driven member with
said sleeve.

3. A clutch mechanism comprising a shaft, two mem-
bers rotatably mounted in spaced relation on said shaft,
each of said members having clutch faces in confronting
relation, driving means for each of said members, a shift-
able sleeve splined to said shaft between said members
and having clutch faces on both ends thereof, a shifter
yoke eccentrically pivoted at one end, and means on said
yoke cooperating with said sleeve for shifting said sleeve
upon oscillation of said shifter yoke about its pivot, said
shifter yoke being so mounted to take up any clearance
between said cooperating means and said sleeve, and
means cooperating with the other end of said yoke to
oscillate said yoke to one extreme position in which the
clutch face of one of said driven members is engaged by
the clutch face on the corresponding end of the sleeve
and to another extreme position in which the clutch face
of the second driven member is engaged by the clutch face
of the other end of said sleeve.

4. A clutch mechanism comprising a housing having
a wall, a shaft journaled in said housing, two members
rotatably mounted in spaced relation on said shaft and
having clutch faces thereon in confronting relation, means
for driving each of said members, a shiftable sleeve splined
to said shaft between said members and having clutch
faces on both ends thereof, a second shaft adjacent said
wall, eccentric bushings rotatable on said shaft, and a
shifter yoke adjustably mounted at one end on said bush-
ings, a tapered recess in the other end of said yoke, a
tapered pin registering in said recess, a rotatable member
for moving said pin in an orbital path to oscillate said
yoke between two extreme positions, and means inter-
mediate the ends of said yoke and cooperating with said
sleeve to engage the clutch faces on the ends of said sleeves
with the clhutch faces on said driven members, said eccen-
tric bushings being so adjusted to take up any clearance
between said cooperating. means and said sleeve, said
bushings rotating about their centers in a segment of an
arc away from said wall and toward said tapered pin.

5. A clutch mechanism comprising a housing having a
wall, a shaft journaled in said housing, two members ro-
tatably mounted in spaced relation on said shaft and hav-
ing clutch faces thereon in confronting relation, means
for driving each of said members, a shiftable sleeve splined
to said shaft between said members and having clutch faces
on both ends thereof, a second shaft adjacent said wall,
eccentric bushings rotatable on said shaft and a shifter
yoke adjustably mounted at one end on said bushings,
a projection on the pivoted end of said yoke extending
toward said wall, a tapered recess in the other end of
said yoke, a tapered pin registering in said recess, a ro-
tatable member for moving said pin in an orbital path
to oscillate said yoke between two extreme positions, and
means intermediate the ends of said yoke and cooperating
with said sleeve to engage the clutch faces on the-ends
of said sleeves with the clutch faces on said driven mem-
bers, said eccentric bushings being so adjusted to take
up any clearance between said cooperating means and said
sleeve, said buishings rotating about their centers in a seg-
ment of an arc away from said wall and toward said ta-
pered pin, the length of the projection on said yoke be-
ing such that rotation of the bushings about their centers
in an arc toward said wall would cause interference be-
tween said projection and said wall.
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