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CHANGE-SPEED MECHANISM.

Application filed Gctober 20, 1922. Serial No. 595,759.

T'o all whom it may concern.:

Be it known that I, Paur S, VVAPD, a-citi-
zen of the United Sbaues, residing at Cin-
cinnati, in the county of Hamilton and State
of Ohio, have invented certain new and use-
ful Tmprovements in Speed-Changing Mech-~
anism, of which the following is a spemﬁ«’a-
tion.

It is the object of my invention to pro-
vide speed changing mechanism comprising
nuvel actuating means for effecting speed
changes so culanped that various chfznoes mn
gear “relations may be obtained without in-
terference in the gearing; further, to pro-
vide novel means whereby the gearing is
normally locked in neutral relation; further,
to provide novel means whereby the gearing
is returned to neutral relation between gear
changes; further, to provide novel means
for cluteh actuation in connection with the
gear changes so that the clutch is actuated
by the actuating means for effecting speed
changes; further, to provide novel means
whereby, upon making a change ot speed,
speed change is first effected, followed by
clutch actuation by a continuous movement
of the actuating means for effecting speed
change; and, further, to provide novel

means whereby, when changing {rom one

speed to another, the clutch is released, the
gears “are placed in mneutral relation, the
speed change is made, and the clutch again
actuated, in the sequence named.

The invention will be further readily un-
derstood by the following description and
claims, and from the drawings, in which
latter: ,

Fig. 1 is a plan view of my improved de-
vice, with the cover of the gear casing re-
moved.

Irig. 2 is a side elevation of the same, with
the gear casing partly in section.

Fig. 8 is an end view of my improved de-
vice.

Fig. 4is a me view of my improved de-
Vice, “with the cover of the gear casing partly
broken away, and showmg a speed change

reiation just prior to the moment of clutch:

actuation.

Fig. 5 is a cross-section of my improved
device, taken in the plane of the line 5—35, of
Fig, 2

Tig. 6 is a cross-section of the operating
means of my improved device, taken on the

- line 6—6, of Fig. 2, showmo the parts in

neutral relation.

Fig. 7 is a similar cross-section, showing
the parts in relation for shifting one of the
shifting rods.

Tig. 8 is a cross-section, taken on the line
8—8, of Fig. 2, showing the operative con-
nection of the operatmo means for clutch
opemtlon

Fig. 9 is a cross-section of the operatlng
means, taken on the 1rredular hne 9—9, of
Fig. 6.

T 1g. 10 is a cross-section of the same,
taken on the line 10—10, of Fig. 6.

Fig. 11 is a front nlevatlon of the same,

with the frame partly in section in the plane
of the line 1111, of Fig. 8.

Fig. 12 is a rear elevation of the same,
with the frame partly in section in the plane
of the irregular line 1212, of Fig. 8.

Fig. 18 13 an axial section of the exempli-
fied clutch mechanism, taken on the section
line 13—18, of Fig. 1. :

Iig. 14 is a cross-section of the same,
taken in the phne of the line 14—14, of Fig.
13; and,

I‘lcr 15 is a cross-section of the same, taken
in the plane of the line 15—15, of Fig. 18.

I do not herein claim the clutch mecha-
nism herein shown and described, having
shown, described and claimed the same in a
copending - application for patent on im-
provements in friction clutches, filed by me
August 26, 1922, Serial No. 584,409.

- The speed changing mechanism exempli-
fied comprises a shaft 21 -and a shaft 22,
either of which may be the driving shaft
and the other of which may be the driven
shaft. The shaft 21 is represented as the

driving shaft and the shaft 22 ag the driven:
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shaft. The shaft 22 is shown provided with
a bevel-pinion 23 fast thereon, meshing with
a bevel-gear 24 about an upright shaft 25,
with which the bevel-gear may have spline-
key and groove connection 26 for maintain-
ing drive-connection with said shaft during
axial movements of the shaft. This shaft
may for instance be the upright axially mov-
able drive-shaft for the whip of a cake mix-
ing machine, or may be employed for other
purposes. :

The shaft 21 is journaled in a bearing 31
of a suitable casing 32 and a hub 33, in
turn journaled in a bearing 34 of said cas-
ing, a pulley 35 being shown attached to
said hub for driving said shaft through
the medium of a clutch 36 hereinafter more
fully described. The shaft 22 is journaled
in bearings 38, 89, of the casing. The lower
portion of the casing may be an oil-reservoir
40 accessible through the removable cover
41 secured to the body of the casing by
screws 42. A viewing lens 43 in the casing
shows the level of lubricant in the reser-
voir - A set of gears 46, 47, and a set of
gears 48, 49, are fast on the shaft 22. A
nest of gears 51, 52, fixed together, has
suitable spline-key and groove connection
with the shaft 21, and a nest of gears 54, 55,
fixed together, has spline-key and groove
connection 56 with the shaft 21, the spline-
key and groove connection for the nest of
geavs 51, 52, being similar to  this last-
named connection. The gears 51, 52, are of
different diameters, and are arranged to be
placed by axial movement in mesh or out of
mesh with the respective gears 46, 47, also
of different diameters, or to be placed out of
mesh with both said last-named gears for
neutral relation, shown between said last-
named gears in Fig. 1. The gears 54, 55,
are of different diameters and are arranged
to be placed, by axial movement, in mesh or
out' of mesh with the respective gears 48,
49. also of different diameters, or to be
placed out of mesh with both ‘said last-
named gears for neutral relation, shown be-
tween said last-named gears in Fig. 1.

A fork 60 is arranged to shift the nest of
gears 54, 55, being shown received in an
annular groove 61 in the hub 62 of said
nest of gears. A fork 63 is arranged to
shift the nest of gears 51, 52, being shown
received in an annular groove 64 in said
nest of gears.

The fork 60 is fixed to a rod 67 slidable
axially in a bearing 68 of the casing, and
the fork 63 is fixed to a rod 69 slidable
axially in a bearing 70 of the casing. -

The cluteh 36 is exemplified as a friction
clutch comprising friction plates 71, 72.
The hub is provided with lugs 78 received
in slots 74 in the outer peripheries of the
friction plates 71 for driving said friction
plates. The- friction ‘plates 72 have slots
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75 at their inner peripheries, in which
keys 76 in a hub 78 are received. A collar
79 has slots 80 in which the keys 76. are
alsc received. The friction plates and the
collar have relative axial movements on the
hub for release velation or actuated rela-
tion in the clutch.

A collar 81 is threaded on a threaded por-
tion 82 of the hub 78, exemplified as a split
collar, having a split 83 therein. Cam-
levers 84, 85, are pivoted to the collar, ve-
spectively on a bolt 86 and a pin 87. The

bolt is arranged to clamp the split collar-

about the hub 78 by drawing together its
eplit ends after adjustment of the collar 81
on the hub, adjusting the distance hetween
said collar and an annular flange 88 on said
hub, and thereby adjusting the pressure on
the friction plates and the collar 79 located
between said annular flange and the cam-
ends of the levers pivoted on the collar 81.
The cam-levers are novmally vetracted by
springs 89 fixed in the collar 81.

A frusto-conical collar 91 ig axially slid-
able on the shaft 21, and has a frusto-con-
ical face 92 for coaction with the outer ends
of the cam Jever 84, 85, and an annular rest-
ing face 93 with which the inner faces 94
on the oufer ends of the cam-levers coact.

Said inner faces are parallel with each other:

when the cam-levers are in actuated rela-
tion, shown in dotted lines in Fig. 13, to
permit actuation of the frusto-conical col-
lav after actuated relation in the clutch is

obtained without affecting such actuated re- !

lation.

The inner end of the frusto-conical collar
is arranged to strike the collar 81 when in
fully actuated relation, regardless of the ad-
justments of the latter, the frusto-conical
collar being provided with an end recess 95
in which the threaded end of the hub 78 is
received  when © the adjustment of the
threaded collar is such as to cause the hub
to extend bevend the threaded collar.

A fork 97 is received in an annular groove
98 in the frusto-conical collar for actuating
the latter. The fork 97 is fixed to a rod
99 slidable axially in a bearing 100, 101, of
the casing.

Means are provided to shift the rods 67,
69 and 99 axially in such manner that speed
change-is effected in advance of clutch ac-
tuation. - Thus a rockable member 105 is
pivoted about the axis of the rod 99, and
comprises a rockable part 106 and a lever
107. The rod 99 is exemplified as slidable
in the recckahle member by means of a
spline-key and groove connection 108. The
rockable lever 107 is pivoted on a stud 109
of the rockable part, extending at substan-
tially right angles to the rod 99, by means
of a bearing 110 in a head 111 of said lever,
the lever being held to said stud by a screw
112 and washer 113.
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The rockable part is provided with lock-
ing Iugs 116, 117, arranged to be received
in slots 118, 119, with which the rods 67 and
69 are respectively provided. The lever
107 is provided with shifting pins 121, 122,
received in slots 123, 124, with which the
rods 67 and 69 are respectively provided.
The rockable member is shown pivoted be-
tween the rods 67 and 69 and the slots 118,
119, and 123, 124, are respectively at op-
sosite sides of said rods, being shown re-
spectively in the lower faces and upper
faces of said rods.

The lugs and pins are normally located
in said slots for locking the shiftable rods
in neutral positions, the slots being suffi-
ciently deep for permitting each of the lugs
and pins to be received in their slots to sufli-
cient extent to free the opposite lug and
pin by rocking of the rockable member for
endwigse shifting of each rod of said. pair
of rods while the other of said pair of rods
is locked in neutral position. A spring 126
1s fixed to the rockable member, being shown
as a leaf-spring comprising the wings 127,
128, respectively bearing upon the rods 67

~and 69, for holding said rods in actuated

relations, and urging the rockable member
toward neutral relation,

The rockable member is provided with a
slot 129 in which the head of a bolt 130
is received for endwise positioning of the
rockable member, the bolt being threaded
into the casing. -

The head of the lever 107 is provided with
a slot 133 in which a pin shown as a screw-
head of a screw 134 is received, a slide 135
being received in said slot about said pin.
The screw is threaded intc the rod 99-and
clamps the spring 126 to said rod, which
in turn rocks with gaid rockable member.
The slot 133 is a cam-slot, extending cross-
wise of the rods, the pin being normally in
the middle of the slot so that endwise move-
ment of the rod for clutch operation takes
place upon movement of the lever in.either
direction. ;

Explaining the operation, it will be as-
sumed that it is desired to effect speed
change to speed No. 4, and that the parts
are in neutral relations, as shown in Figs.
1, 6 and 8, in which relations the speed
changing gears are out of mesh, as shown
in Fig. 1, and the shifting parts are in
locked relation, as shown in Fig, 6. The
rockable member is rocked to cause the lock-
ing lug 117 to sink into slot 119 of rod 69
and the locking lug 116 to move out of slot
118 of rod 67 to release rod 67. At the same
time the shifting pin 122 moves out of slot
124 in rod 69 and the shifting pin 121 sinks
into slot 128 in rod 67. Such relations are
shown in Fig. 7. «

Upon movement of the swinging end of
the operating lever toward the feft, the rod

67 woves toward the right, for moving the
nest of gears 54, 55, toward the right and

causes the gear 55 to move into meshing re-

Iation with the gear 49, as shown in Fig. 4.

Owing to the relations of the shifting
ping 121 and 122 to the pivoted axis of
the lever 107, these pins being normally dis-
tanced from said axis in dirvections at sub-
stantial right angles to the directions of
movement of the rods 67, 69, the initial
movement of said rods is a quick movement,
the speed of which decreases as the swing-
ing movement of the lever progresses at a
constant speed.

The movement of the operating lever will
also cause actuation in the clutch after the
meshing relation between the gears 55 and
49 has been effected. The pin 184 of rod
99 is distanced from the pivot of the lever
107 in a direction in line with the rod 99,
and the siot 133 extends in a direction at
substantial- right, angles to said last-named
direction. During the initial part of the
movement of the lever 107 the movement of
the rod 99, which affects the clutch, is there-
fore slight, the movement of the rod acceler-
ating as the movement of the lever pro-
gresses. .

"The actuation in the clutch sufficiently for
transmission of power takes place during
the’latter portion of the movement of the
lever, for permitting the speed change to
be effected prior to power transmission, as
exemplified in Fig. 4, although there may
be an initial idle votation of the gears just
sufficient to permit ready meshing between
the gears. Further movement of the lever
causes the meshing gears to be brought into
line with each other and movement of the
riding face 93 along the coacting faces 94
in the clutch. '

The parts are held in actuated velation
by pressure of the spring 126 upon the
shifted vod, the rockable member remaining
in rocked relation by contact of the Ing 116
with the periphery of the vod 67, the Iug
117 remaining in the slot 119 for holding
the. rod 69 in neutral position.

When it is desired to bring the meshing
gears out of mesh for a further speed
change or for cessation of operation, the
lever is moved in the opposite direction.
The first effect is to release the clutch by
an initial accelerated movement of the pin
184, followed by 2 movement of the shift-
ing rod which has connection with the mesh-
ing gear to move said meshing gear out of
meshing relation, to again cause neutral re-

‘lation in the gearing and clutch.

Kither rod 67, 69, may he moved in either
direction for different change of speed in
similar manner, the clutch rod being simi--
larly actuated for each change of speed.

It is obvious that changes may be made
in the structure I have preferred to show,
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without departing from the spilif of my in-
vention within the scope of the appended
claims. ,

My improved device is simple and com-
pact, Yocks the parts in neutral relation as
well as in shifted relations, insures cessation
of driving force during nentral relation in
the gearing and while making speed changes
until mecb:mrr relation in the g gears has been
obtained, and insures cessation of driving
force prior to disengagement of the gearing
when disconnecting the gearing.

Hawno thus fully described my inven-
tion, what I claim as new, and desire to se-
Lme by Le ters Patent, is:

Tns peed changing mechanism, the com-
bination Of gearing, a pair of shiftable ele-
ments for effecting speed change in said
gearing, & rockable member rockable in
planes substantially parallel to- and sub-
stantially at right angles to the shifting
movunent of .fnd shiftable elements, and a

nair of shifting parts and a pair of locking
parts Iespectlvely having connection with

_opposite ones of said shiftable elements for

shifting movement of one of said shiftable
elements and locking of the other of said
shiftable elements.

9. In speed changing mechanism, the com-
bination of gearing, shiftable elements for
effecting speed change in said gearing, a
rockable member comprising a rockable
locking part and a rockable element-shifting
part, means whereby rocking of said rock-
able member effects locking comnection of
said rockable locking part with one of said
shiftable elements and release of another of
said shiftable elements and shifting connec-
tion of said element-shifting part with said
other of said shiftable elements and release
of said one of said -shiftable elements, means
for maintaining said relations during
shifted condition of said element-shifting
part, and spring means between said rock-
able members and said respective shiftable
elements for maintaining said shifted condi-
tion. o

3. In'speed changing mechanism, the com-
bination of gearing, a pair of shiftable ele-
ments for effecting speed change in said
gearing, and a rcckable member having a
pivot_between said shiftable elements, said
rockable member comprising a pair of lock-
ing parts at one side of said shiftable ele-
ments and a pair of shifting parts at the
other side of said shiftable elements con-
structed and arranged for selective locking
and shifting relation with opposite ones of
sald shiftable elements.

4. In speed changing mechanism, the com-
bination of gearing, a pair of shiftable ele-
ments for eﬁ'ectmg speed change in said
gearing, and a rockable member- having a
pivot between said shiftable elements, said

- rockable member comprising a pair of lock-

1,514,485

ing parts at one side of said shiftable ele-
ments and a pair of shifting parts at the
other side of said shlft‘mble “elements con-
structed and arranged for selective locking
and shifting relation with opposite ones of
said shiftable clements, and said parts so
formed as to maintain said relations dur-
ing shifted relation of one of said shiftable
elements,

3. Inspeed changing mechanism, the com-
bination of gearing, a pair of endwise shift-
able elements for effecting speed change in
saild gearing, and a rockable member comn-
prising a rockable locking part and a rock-
able shifting part, said rocksble locking
part and said rockable shifting part rock-
able on an axisg substantially Damllel with
the directions of movement of said endwise
shiftable elements, said endwise shiftable
elements and said rockable locking part pro-
vided with coacting locking faces, said end-
wise shiftable elements and said rockable
shifting part provided with coacting shift-
g faceﬂ, and said coacting locking faces
and said coacting shifting Faces for oppo-
site onmes of endwise shiftable elements
brought intoe coacting relation by rocking of
said rockable member on said’ first-named
axis.

6. In speed chanolan mechanism, the
combination of gearing, a pair of endwise
shiftable elements for effecting speed
change in said gearing, and a rockable
member comprising a rockable locking part
and a rockable shifting part, said rockable
locking part and said rockable shifting part
rockable on an axis substantially pamllel
with the directions of movement of said
endwise -shiftable elements, said rockable
shifting part: rockable on an axis substan-
tially at right angles to said directions,
said endwise shiftable elements and sald
rockable locking part provided with coact-
ing locking faces, said endwise shiftable ele-
ments and said rockable shifting part pro-
vided with coacting shifting faces, said co-
acting locking faces and said coacting shift-
ing faces or oppos1te ones of said endwise
shiftable elements br ought into coacting re-
lation by recking of S‘ud rockable member
on said first- named axis, and said endwise
shiftable elements shiftable endwise by
rocking of said shifting part on said second-
named axis.

7. In speed changing mechanism, the com-
bmatlon of gearing, a pair of endwise shift-
able elements for effecting speed change in
sald gearing, and a rockable member com-

prising a rockable locking part and a rock-

able shifting part, said rockable locking
part.and sald rockable shifting part rocl
able on an axis substantially parallel with
the directions of movement of said endwise
shiftable elements, said rockable shifting
part rockable on an axis substantially at
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right angles to said directions, said end-
wise shiftable elements and said rockable
locking part provided with coacting lock-
ing faces and said endwise shiftable ele-
ments and said rockable shifting part pro-
vided with coacting shifting faces, said co-
acting locking faces and said coacting shift-
ing faces for oppos1te ones of endwise shift-
able elements brought into coacting relation
by rocking of said Tockable member on said
first-named axis, said endwise shiftable ele-
ments shiftable endwise by rocking of said
shifting part on said second- named axis
and said endwise shiftable elements and
sald rockable locking part provided with
coacting faces for maintaining said locked
relation during said endwise “shifted rela-
tion.

8. Inspeed changing mechanism, the com-
bination of gearing, a pair of endwise shift-
able elements for effecting speed change in
said gearing, a rockable member plvoted
between said endwise shiftable clements on
an axis substantially parallel with the end-
wise movements of said elements, a lever
pivoted on said rockable member on an axis
substantially at right angles to said first-
named axis and coacting locking parts be-
tween one side of said endwise shiftable
elements and said rockable member, coact-

ing shifting parts between the other side of

sald endwise shiftable elements and said
lever, constructed and arranged for simul-
taneous engagement between opposite ones
of said lockmg parts and shifting parts
for locking of one of said shiftable elements
and shifting of the other of said shiftable
elements.

9. Inspeed changing mechanism, the com-
bination of a gearing, a pair of endwise
shiftable elements for eﬂ’eetmg speed change
in said gearing, a rockable member pivoted
between said endwise shiftable elements on
an axis substantially parallel to the end-
wise movements of said elements, a lever
pivoted on said rockable member on an axis
substantially at right angles to said first-
named axis, coacting locking parts between
one side of saild endwise shiftable elements
and said rockable member, coacting shift-
ing parts between the other side of said
endwise shiftable elements and said lever,
constructed and arranged for simultaneous
engagement between opposite ones of said
locking parts and shifting parts for lock-
ing of one of said shiftable elements and
Shlltlno‘ of the other of said shiftable ele-
ments, “and means for stationarily position-
ing said rockable member endiise.

10. In speed changing mechanism, the
combination of gearing, a pair of endwise
shiftable elements for effecting speed change
in said gearing, a rockable member pivoted
between said endwise shiftable elements on
an axis substantially parallel to the endwise

S

movements of said elements, a lever pivoted
on said rockable member on an axis sub-
stantially at right angles to said first-named
axis, coacting 1001(1110‘ parts between one
side of said endwise shlttable elements and
said rockable member,
parts between the other side of said endwise
shiftable elements and said lever, construct-
ed and arranged for simultaneous engage-
ment between opposite ones of said lockm(r
parts and shifting parts for locking of one
of said shiftable elements and shlitln«r of
the other of said shiftable elements, “and
spring means for urging normal relation
between said rockable member and sald end-
wise shiftable elements.

11. In speed changing mechanlsm, the

combination of gearing, a pair of endwise

movable -rods provided with slots at their

respective sides, said rods having connec-.

tions with said gearing for apeed change
in said gearing, a rockable locking member
pivoted between said rods on an axis sub-
stantially parallel with said rods, said rock-
able locking member provided w ith locking
lugs coacting with said slots at one side of
said rods, and a lever pivoted to said rock-
able member on an axis substantially at
right angles to said first-named axis, said
lever pr ovided with lugs coacting with said
slots at the other side of said rods all said
lugs normally coacting with all said slots
for normal endwise neutral locked relation
of said rods, and constructed and arranged
whereby rocking of said rockable lockmo
member causes locked relation of one of said
rods and unlocked relation of the other of
said rods and freed relation between said
lever and said one of said rods and engaged
relation between said lever and said other
of said rods for shifting movement of said
other of said rods.

12. In speed changing mechamsm the
combination of gearing, a pair of endwise
movable rods plowded "with slots at their
respective sides, said rods having connec-
tions with said gearing for speed change in
said gearing, a rockable locking member piv-
oted between said rods on an axis substan-
tially parallel with said rods, said rockable
locking member provided with locking lugs
CO‘ICtlllO with said slots at one side of said
rods, and a lever pivoted to said rockable
member on an axis substantially at right
angles to said first-named axis, said lever
provided with lugs coacting with said slots
at the other side of said 10ds, all said lugs
normally coacting with all’ said slots for
normal endwise neutral locked relation of
said rods, constructed and arrangeéd where-
by rocking of said rockable locking mem-
ber causes locked relation of one of said
rods and unlocked relation of the other of
said rods and freed relation between said
lever and said one of said rods and engaged
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‘relation ‘betwéen said lever -and said other
‘of 'sdid rods for shifting movement of said
’other ‘of said rods, and said other of said
Tods provided with an engaging face for
‘said locking member to maintain said lock-
ing’ member ‘in rocked relation.

13 In speed changing ‘mechanism, the
combination of gearing, a pair of endwise
movable Tods provided with slots at their

‘respective sides, said rods having connnec-

‘tions with said gearing for speed change in

‘said-gearing, a rockable locking member piv-
“oted between said rods on an axis substan-

tially parallel with said rods, said rockable
1ockinig member provided with locking lugs

: coaetlncr with said. slots at one side oi said
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‘rods, a lever Ppivoted to said rockable mem-
‘ber-oi an axis substantially at right angles
‘to said first-named axis, said lever prov1ded

‘with lugs coactinig with said slots at the
other side of said rods, all said lugs now-

‘mally coacting with all said slots for nor-

mal endwise neutral locked relation of said
*ods, constructed and arranged whereby
rockilig of said rockable lochmo member

‘catises locked relation of one of Sdld rods

‘and unlocked relation of the other of said
rods “and freed relation beétween said lever

‘and said one of said rods and engaged rela-
‘tion ‘between said lever

» and said other of
said rods, for shifting movement of said

‘other of said rods, and spring means to nor-

m‘llly urge said lugs and slots
ihg relatlon

14, In speed c¢hanging rmechanism, the
combination of gearing, a pair of endwise

into coact-

‘movable rods p10v1ded "with slots at their

respective sides, said rods having connec-

‘tions with said gearing for speed chanoe in
40
‘oted between said rods oh an axis substan-
tially parallel with said rods, said rockable
Jocking ‘member provided with locking lugs
“coacting with gsaid slots at one side of said
Tods, a Tever Ppivoted to said rockable mem-
ber on an axis substantially at right angles
‘to said first-named axis, said lever prowded
with Tugs ‘coacting with' said slots at the

said gearing, a rockable locking member piv-

other s1de of S&ld rods, all said rods nor-

‘mally coacting with all szud slots for normal
“endwise neutral locked rélation of said rods, .
“constructed and arranged whereby rocking

of ‘said rockable 10(L1no member causes
locked ‘relation of one of s‘ud rods and un-

‘locked relation of the other of said rods and

freed relation between said lever and said
one. ¢f said rods and engaged relation be-
tween said lever and szud other of said rods

‘for shifting movement of said other of said

rods, and means for holding said rocking
member endwise.

15. In ‘speed changing mechanism, the
combination of gearing, a pair of endwise

‘shiftable rods for eﬁ’ectlntr speed change in
“said-gearing, a rockable member a sh1ft1ng
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lever, said rods provided with slots on op-
posite sides, said rockable member and said
iever provided with lugs coacting with said
slots respectively on said opposite sides,
means for pivoting sald rockable member
and said lever on an axis substantially par-
allel to said rods for respective coaction and
release of said respective lugs with said re-
spective slots, and means for pivoting said
lever at substantial right angles to said last-
named pivot for shifting movement of the
rod released by said locking lug and engaged
by said shifting Ing.

16. In speed changing mechanism, the
combination of gearing, an endwise shiftable

‘element for speed change in said gearing, a

clutch, an endwise shiftable element for
clutch actuation, and a vockable member
located in a plane parallel to the plane in

which said endwise shiftable elements are’

located, said rockable member having oper-
ative connection with said first-named end-
wise shiftable element and operative con-
nection with said second-named endwise

shiftable element, a right line between said .
second-named operative connection and the

pivot of said rockable member being sub-
stantially parallel with the directions of
movement of said endwise shiftable ele-

‘ments, and a right line between said first-

named operative connection and said pivot
being at substantial right angles to said first-
named right line.

17. In speed changing mechanism, the
combination of gearing, a pair of shiftable
elements for SDe(.d chan% in said gearing,
a clutch, a shiftable element for cluteh actua-
tion, a rockable member, said shiftable ele-
ments extending to one side of said rockable
member, an opemtwe connection between
said shiftable element for clutch actuation
and said rockable member at said side of said
rockable member, and operative connections
between said pair of shiftable elements and
said rockable member located at the respec-
tive sides of the pivot of said rockable mem-
ber at substantial right angles to said first-
named side.

18. In speed changing mechanism, the

combination of gearing, a pair of shiftable

elements for speed change in said gearing, a
cluteh, a shiftable element for clutch actua-
tion, a rockable member, said shiftable ele-
ments extending to one side of said rockable
member, an opemtlve connection between
said shiftable element for clutch actuation
and said rockable member at said side of
sald rockable member, and operative connec-
tions between said pair of shiftable elements

‘and said rockable member located at the re-

spective sides of the pivot of said roclkable
member at substantial right angles to said
first-named side, said first-named operative
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19. In speed changing mechanism, the
combination of gearing, a pair of shiftable
elements for speed change in said gearing,
a clutch, a shiftable element for clutch actna-
tion, a rockable member, operative connec-
tions between said rockable member and the
shiftable elements of said pair of shiftable
elements, and operative connection between
said rockable member and said shiftable
element for elutch actuation, said first-named
operative connections arranged for initial
increased and gradually retarding move-
ment, and said last-named operative connec-
tion arranged for initial retarded and grad-
ually increasing movement.

20. In speed changing mechanism, the
combination of gearing, a pair of endwise
shiftable elements for speed change in said
gearing, a clutch, an endwise shiftable ele-
ment for clutch actuation, said last-named
endwise shiftable element located between
said first-named shiftable elements, a rock-
able member having a pivot substantially
intersecting said endwise shiftable element
for clutch-actuation, operative connections
between said rockable member and said pair
of endwise shiftable elements located in
directions from said pivot at substantial
right angles to sald second-named endwise
shiftable element, and an operative connec-

. tion between said rockable member and said
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second-named endwise shiftable element
located in a direction from said pivot sub-
stantially in line with said second-named
endwise shiftable element.

21. In speed changing mechanism, the
combination of gearing, an endwise shift-
able rod for speed change in said gearing, a
cluteh, an endwise shiftable rod for clutch
actuation, a rockable member pivoted about
the axis of said last-named rod, locking
neans between said rockable member and
said first-named endwise shiftable rod, a
rockable part on said rockable member, and
shifting means between said rockable part
and said endwise shiftable rods.

22. In speed changing mechanism, the
combination of gearing, an endwise shift-
able rod for speed change in said gearing,
a clutch, an endwise shiftable rod for
clutch actuation, a rockable member pivoted
about the axis of said last-named rod, said
last-named rod movable axially, a rockable
part on said rockable member, and shifting
means petween said rockable part and said
endwise shiftable rods.

23. In speed changing mechanism, the
combination of gearing, a pair of shiftable
elements for speed change in said gearing, a
clutch, a shiftable element for actuation
in said clutch, and a rockable member rock-
able in two planes substantially at right
angles to each other, said rockable element
normally in shifting relation with said pair
of shiftable elements and with said second-

named shiftable element by movement in
substantially one of said planes, and ar-
ranged for release of one of said elements
of said pair of elements by movement in sub-
stantially the other of said planes.

24. In speed changing mechanisim, the
combination of gearing, 2 pair of shiftable
elements for speed change in said gearing,
a clutch, a shiftable element for actuation in
sald clutch, a rockable member rockable in
two planes substantially at right angles to
each other, said rockable element normally
in shifting relation with said pair of shift-
able elements and with said second-named
shiftable element by movement in substan-
tially one of said planes, locking means for
normally locking said pair of shiftable ele-
ments, and means whereby to release one of
said elements of said pair of elements from
said rockable member and to release the
other of said elements of said pair of ele-
ments from said locking means, by move-
ment of said rockable element in substan-
tially the other of said planes.

25. In speed changing mechanism. the
combination of gearing, a pair of shiftable
elements for effecting speed change in said
gearing, a clutch, a shiftable element for actu-
ation in sald clutch, a rockable member com-
prising a rockable locking part and a rockable
element-shifting part, and means whereby
rocking of said rockable member effects lock-
ing connection of said rockable locking part
with one of said elements of said pair of
shiftable elements and release of the other
of said shiftable elements of said pair and
shifting connection of said element-shifting
part with said other of said shiftable ele-
ments and release of said one of said shifi-
able elements, and said element-shifting part
having operative connection with said shift-
able element for actuation in said clutch.

26. In speed changing mechanism, the
combination of gearing, a pair of endwise
shiftable elements for effecting speed change
in said gearing, a clutch, an endwise shifi-
able element for effecting actuation in said
clutch, a rockable member comprising a
rockable locking part and a rockable shift-
ing part, said rockable member rockable
about the axis of said last-named endwise

shiftable element, said endwise shiftable ele-

ments of said pair and said rockable lock-
ing part provided with coacting locking
faces, sald endwise shiftable elements of said
pair and said rockable shifting part pro-
vided with coacting shifting faces, and said
ceacting locking faces and said coacting
shifting faces for opposite ones of said end-
wise shiftable elements of said pair brought
into coacting relation by rocking of said
rockable member, and a cam connection be-
tween said rockable shifting part and said
second-named endwise shiftable element, con-
structed and arranged for movement of said
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respective shiftable elements of said pair for
effecting speed change in advance of said
movemem‘ of said second-named shi ftable
element for effecting elutch actuation.

97. In speed changing mechanism, the
combination of gearinga & pair of rods hav-
ing comnections for speed change In sald
gearing, a rockable member having a pl“m
‘Jﬂt\“me.ﬂ said rods substantially parfﬂlel with
said rods, a clmcn a third rod having con-
nection with said ciutch for ctwqtmg the
same, and a lever pivoted on sa*d rockable
member on an axis substantially at right
angles to seid first-named pivot, said roek-
able member provided with locking parts
for said pair of rods, and said lever _pro-
vided with shifting parts for said pair of
rods and with a shifting part for said third
rod,

28. In speed changing mechanism, the
combination of gearing, a pcur of rods hav
ing connections for speed change in Sald
gearing, a rockable member having o pivet
between said rods substantially pa wrallel with
said rods, a clutch, a third rod having con-
nection with said clutch for actuating the
same, and a lever pivoted on saild rockable
member on an axis substantially at right an-
gles to said first-named pivot, said rookqb}e
member prowdﬂd with” lockmo parts for
said pair of 10ds said lever pro Vlded with
shifting parts for said pair of rods and
with a shlftmo connection with -said hird
rod, and said ‘shifting counection compris-
ing a cam-face (,\Lendma in a line substan-
imHV parallel in oeneral direction with a
right line between “aid shifting parts.

29 In speed. changing mecnamsm, the
combination of gearing, a pair of rods hav-
ing ‘connections .- for speed change in “said
gearing, a ‘clutch, a third rod having con-
nection with said clutch for actuating. the
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satne, said third rod located between said
first-named rods, a rockable member piv-
oted about said third rod, a lever pivoted
on said rockable member on an axis substan-

tially at right angles to said third rod, said

vockable member provided with ]ockmo
pmrns for said pair of rods, said lever _pro-
vided with shifting parts for said pair of

50

rods and with a chht ng connection with ..

said third rod, said shifting connection com-
prising a cam- “face es tﬂndlno in a line sub-
stantially parallel in oeneml direction with
a right line befween said shifting parts,
and & pin and slot guide for endwise posi-
tioning of said rockable member thronghout

the rocking pog‘itions of said rockable mem-

ber. .
30, In speed chanomo mechanism, the
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combination of gearing, a pair of rods hav- |

ing connec‘uonq for speed change in said
gearing, a rockable member hwvmg a pivot
Detween said rods substantially parallel
with said reds, a clutch, a third rod having
connection with said clutch for actuatlnfr
the same, a lever pivoted on said rockable
member on an axis substantially at right
angles to said first-named pivot, said rock-
zble member provided with J1ock1n{: parts for
said pair of rods, said lever provided with
shifting parts for said pair of rods and with
& shifting .connection with said third rod,
and a spring mounted for movement with
said vockable member and arranged for ex-
erting pressure on said pair of rods. -

In Lestlmony whereof, I have herveunto
siened my name in the presence of two sub-
seribing witnesses. '

PAUL 8. WARD.

In presence of—
Pavn V. ConwoLLy,
Durma WerNsiNG.
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