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41 Claims.

This invention relates to machines for oper-
ating upon work and more particularly to ma-
chines for operating upon lasts. The invention
is herein illustrated as embodied in a machine
of the same general type as thaf disclosed in
Letters Patent of the United States No. 1,938,689
granted December 12, 1933, upon an application
of I. C. Buckminster, although it will be under-
stood that the invention in some aspects is not
limited to machines of the particular type illus-
trated or to machines for operating upon lasts.

A machine of the type shown in the above-
mentioned patent includes in its organization
means for positioning a last and for clamping
it in predetermined relation to means for oper-
ating upon the last comprising one or more,
preferably three, drills for drilling three posi-
tioning holes in the bottom of the forepart of
the last in predetermined relation to one an-
other and to the edge of the last bottom, and
three inserting tools for inserting three bushings
in the holes drilied in the last to adapt the last
for use in practicing the method disclosed in
United States Letters Patent No. 1,674,080
granted June 19, 1928, upon an application of
A. F. Pym, the positioning holes in the last be-
ing utilized with similar holes formed in an
insole to position the work in s shoe machine,
Such drilling machines are provided with gaging

means, comprising devices arranged to engage ¢

the edge of the last bottom at the toe end and
at opposite sides of the toe and to position the
last in predetermined relation to the drills and
Inserting tools, and with a support or clamping

member arranged by engagement with the top

of the forepart of the last to clamp it in the
position determined by the gaging means for
the operation of the drills and the inserting tools.
Power-operated means is provided for rotating
the drills and for operating them and the in-
serting tools alternately to form the holes in
the last and to insert the bushings, and such
machines are usually provided with a hand lever
which is movable by the operator to start the
power-cperation of the machine after the last
has been clamped in the position determined by
the gaging means. In the use of such machines
it has heen found that the operator sometimes
fails to position the work in engagement with
all of the gaging devices or, if the work is prop-
erly positioned in engagement with all of the
gaging devices, the work may bhe accidentally
moved out of engagement with one or more of
these devices in the clamping operation. If this
occurs, it will result in faulty work, since the

iy

three positioning holes will not be formed in the
last in the definitely predetermined relation to
the edge of its bottom face required in carrying
out the method disclosed in the above-mentioned
Letters Patent No. 1,674,060.

In view of the above, it is an object of the
present invention o provide in a machine of the
above-mentioned type means enabling the op-
erator to start the power operation of the ma-
chine only when the work has been clamped by
the support in the position determined by all of
the gaging devices, thus rendering the starting
of the power operation of the machine dependent
upon the work being in the correct position de-
termined by the gaging devices both before and
after the clamping operation. For the purpose
in view, there is provided, in the construction
herein shown, means for locking the usual start-
ing lever of the machine against movement in
the direction to start the power operation of the
machine, means for operating the support, and
means controlled by all the gaging devices and
the means for operating the support for releas-
ing the starting lever for movement in that
direction. As herein shown, there is pivotally
connected to the starting lever a latch arranged
by engagement with an abutment to lock the
starting lever against movement in the direc-
tion to start the machine. An electrical device,
herein illustrated as a solenoid, is provided for
moving the abutment out of engagement with
the latch to release the starting lever. Con-
nected in series in the energizing ecircuit for the
solenoid are a plurality of contact devices asso-
ciated cne with each of the gaging devices and
arranged to be closed in response to pressure of
the last against the gaging devices. Connected
in series with the contact devices associated with
the gaging devices is a contact device arranged
to be closed after the support has been moved
into clamping position. Closure of the contact
device associated with the support will act to
close the energizing circuit of the solenoid only
if the other contact devices remain closed in
response to continued pressure of the last against
them, thus insuring that the solenoid will be
energized to operate the locking means to re-
lease the starting lever for movement in the
direction to start the machine only when the
last is clamped in the position determined by the
gaging devices.

In accordance with a further feature, the in-
vention provides novel means for supporting the
clamping member rositively in any position to
which it has been moved to clamp work pieces of
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different sizes in the position determined by the
above-mentioned gaging devices. In the illus-
trated construction, after the clamping member
has been moved into engagement with the work
its pressure on the work is increased through the
action of spring means which is arranged to be
subjected to stress by the continued movement
of another member in the direction to move the
clamping member into operative position. For
supporting the clamping member positively in
work-clemping position, there is provided a block
which is movable with the clamping member and
has formed thereon a series of sfeps, a second
block movable relatively to the first block into
engagement with a shoulder separating two of
the steps, and means for quickly moving the sec-
ond block in the direction of movement of the first
block into engagement with one of the steps. As
herein shown, the second block is carried by a
wedge which is released to the action of spring-
operated means substantially at the time when
the clamping member is moved into engagement
with the work, the wedge moving relatively to the
two blocks after the second block has been moved
into engagement with a shoulder on the first block
to effect a quick relative movement of approach
between the two blocks, thus effectively locking
the clamping member positively against move-
ment in a direction away from the work. If the
work is aecidentally displaced out of engagement
with one or more of the above-mentioned gaging
devices in the clamping operation, it will be nec-
essary for the operator to unleck the clamping
member and to reposition the work, and for this
purpose there is provided, in accordance with a
further feature, means enabling the operator at
will to operate the wedge to release the clamping
member either manually or by power through
the action of fluid-operated means. As herein
illustrated, there is provided also automatic
means for thus operating the wedge in the nor-
ma)l operation with the machine substantially at
the end of its cycle.

The above and other features of the invention,

including various novel details of construction

and combinations of parts will now be more par-

ticularly described by reference to the accom-~

panying drawings and pointed out in the claims.
In the drawings:

Fig. 1 is a view in front elevation of a machine -

in which the invention is embodied;

Fig. 2 is a view partly in right-hand side ele-
vation and partly in section of the machine
shown in Fig. 1;

Tig. 3 is a plan view on an enlarged scale of
the mechanism for adjusting the gaging devices;

Tig. 4 is a view similar to Fig. 3, but with the
cover plate for the gaging devices removed. to
show more clearly the construction thereof;

g, b is a section on the line V—V of Fig. 1;

Fig. 6 is a

Tig. 7 is an enlarged section on the line
VII—VII of Fig. 6;

Fig, 8 is a section on the line VIII—VIII of
Fig. 3;

Fig. 9 is a diagram showing the circuit connec-
tion for the machine;

Fig. 10 is a view partly in front elevation and
partly in section on an enlarged scale of a portion
of the machine shown in Fig. 1, illustrating the
mechanism for operating the last-clamping mem-
ber and parts associated therewith;

Fig. 11 is'a section-on the line XI—XI of Fig. 10;

Fig, 12 is'a detail view ol a portion of the mech-
anism shown in Fig. 11;

section on the line VI—VI of Fig. 4; -
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Fig. 13 is a section on the line XIIT—XIITI of
Mig. 10;

Tig. 14 is a section on the line XIV—XIV of Fig.
13;

Fig. 15 is a vertical sectional view of an air
valve with which the machine is provided;

Fig. 16 is a view in rear elevation of a portion
of the mechanism shown in Fig. 2, illustrating the
means for contrclling the starting lever of the
machine with the parts in their initial positions;

Tig. 17 is a similer view but showing the parts
in the positions they occupy when the machine is
in operation;

Tig. 18 is a section cn the line XVIII—XVIII of
Tig. 2;

Fig, 18
Fig. 18;

Pig, 20
Fig. 18;

g, 21
Tig. 20;

Fig. 22 is a section con the line HKXIT—XXII of
Fig, 29, showing some cf the parts of the clutch-
controlling mechanism in their initial starting
positions;

g, 23 is & similar view but showing the parts
in the pcsitions they occupy after the clutch has
been released;

Tig, 24 is o view partly in front elevation and
partly in section of the mechanism for cperating
the drills and bushing-inserting tools;

Tiz. 95 is 5 detail view of a portion of the driv-
ing connections;

Tig. 26 is a section on the line KEXVI—XXVI of
Tig, 24;

Tig. 27 is a view in front elevation of a portion
of the mechanism shown in Fig. 26;

Fig. 28 is a section on the line RREVIII—XXVIIL
of Fig. 27;

Pig. 29 is a detail plan view of a portion of the
top plate of the machine;

Fig. 30 is a section cn the line XX —XXX of
Fig. 29;

g, 31 is a section on line XXXI—XXXIT of
Fig. 24;

e, 39 is 3 section on the line REKIT-XEXXIT
of Fig. 31;

Fig. 33 is an enlarged vertical sectional view
of a portion of the last-drilling means;

Fig, 34 is & section on the line XXXIV-—XXXIV

ig a section on the line XIX—XIX of
is a section on the line XX—XX of

is a section on the line XXI—XXI of

of Fig. 24;

Fig. 35 is a section on the line ZERXV-XXXV
of Pig. 34;

Tg. 36 is a section on the line ZXXVI—XXXVI
of fig. 34;

Tg, 37 is a section on the line XXXVII—
XRXXVII of Fig. 34;

Fig. 38 is a section on the line EXXVIII—
MHREVIL of Fig. 37,

) Fig. 39 is a view in side elevation ci the bush~
ing cover;

Tig. 40 is a transverse section of a portion of
a last with one of the bushings inserted therein;

Fig. 41 is a detail view of a portion of the mech-
anism for unlocking the last-clamping member
with the paris in the positions they occupy sub-
stantially at the time when the clamping mem-
ber is released; and

Pig. 42 is a similar view but showing the rela-
tive positions of some of the parts at a later time
in the cycle.

The illustrated machine comprises a base 50 to
the upper surface of which is secured by bolts 52
a yoke-shaped bracket 54 which supports mech-
anism for clamping a last I (Fig. 5) in the posi-
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tion determined by gaging means, hereafter more
particularly described, which acts to position the
last in predetermined relation to means for drill-
ing a plurality of parallel holes H (Fig. 4) to a
predetermined depth in the bottom of the fore-
part of the last and for inserting bushings B in
said holes, as illustrated in Fig. 40. The last-
drilling means, comprising three drills 5§ (Fig.
24), and the inserting means, comprising three
inserting tocls 58, are mounted in the base 50
helow the last-positioning and clamping means;
and automatic means, more particularly herein-
after referred to, is provided for operating the
drills and the inserting tools alternately to drill
the holes and to insert the bushings. The gaging
means comprises a toe gage §0 (Figs. 4 and 5) for
engaging the edge of the bottom face of the last
at the toe end, a pair of gages 82, 64 for engaging
the edge of the bottom face of the last at the
opposite sides of the toe end, and a pair of gages
66, 62 for engaging the edge of the bottom face
of the last at the opposite sides at a substantially
greater distance from the toe gage §8 than the
side gages §2, 64. The toe gage 89 is formed in
two parts for purposes more particularly here-
inafter explained and comprises a block 10 se-
cured to the base 58 and provided with a rough-
ened or corrugated face 12 (Fig. 3) that extends
inwardly of the edge of the last bottom at the
toe end and is inclined downwardly at a slight
angle to the horizontal, and a second block or
phunger 74 mounted for limited sliding movement
on the block 73 and having its last-engaging
face 76 inclined rearwardly of the machine at a
slight angle to the substantially vertical toe end
face of the last. The side gages 86 and 68 are
also provided with inwardly and downwardly in-
clined corrugated faces 78 and with upwardly
and cutwardly inclined faces 82. The last-en-
gaging faces 82 of the side gages 62, 64 are also
inclined slightly relatively to the substantially
vertical lateral face of the last, the construction
being such that the toe and side gages act by
engagement with the edge of the last bottom to
locate it in a predetermined position longitudi-
nally, laterally, and angularly relatively to the
drills 88, the toe gage 83 and the side gages 66
and &2 also acting to support the last in prede-
termined heightwise relation to the drilis with
the edge of its bottom face in a horizontal plane.
As more particularly hereinafier described, the
side gages 52, 54, 86 and 62 of each pair are in-
terconnected for simultaneous movement toward
or from each other laterally of the last, and
spring means is provided for urging them inward-
Iy toward each other and heolding them initially
in predetermined positions, spaced apart slightly
less than the width of the last to be operated
upon. As shown particularly in Fig. 10, the side
gages 86 and €8 slidably engage a plate 84 re-
movably mounted at the top of the base §0. The
plate 84 is located in proper relation on the base
5C by pins 83 and is clamped to the base by straps
85 (FFigs. 4 and 24).

For clamping the last in the position deter-
mined by the above-mentioned gaging means,
there is provided a toe rest 86 (Figs. 5 and 10)
which is movable downwardly, by mechanism
hereinafter described, from an elevated vosition
into position to engage the top of the forepart
of the last, and a member 88 also movable down-
wardly independently of the toe rest 88 into po-
sition to assist in supporting the last by engage-
ment with the top face of the heel end of the last.
The toe rest 8§ herein shown is substantially
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like that disclosed in Letters Patent No. 1,957,604,
granted May 8, 1934, on an application of P, N,
La Chapelle and accordingly is not shown in de-
tail. Briefly, the toe rest 86 comprises a plu-
rality of small metal rods 99 (Fig. 5) arranged
in parallel and contiguous relation, covered by a
cap of thin flexible leather and having their upper
ends engaging a rubber pad (not shown) which
permits them to move relatively to one another
in response to pressure of the last thereon and
thus to conform to the contour of the top of the
forepart of the last, the pins being mounted in a
block 92 slidably mounted for limited movement
in directions lengthwise of the last in a holder
94, which is rotatably connected to the lower end
of a hollow shaft 98 vertically movable in the
bracket 54. The hollow shaft 96 is bored to re-
celve a laterally extending pin 88, through which
there is threaded a rod 180 having an upwardly
extending, oppositely threaded porticn 182 ex-
tending through a pin {04 which projects into
slightly elongated siots {86 in the arms of a
forked portion 108 of a lever 110 fulcrumed at
112 to the bracket 54. Fast to the upper end of
the rod 108 is a hand wheel 114 for turning it,
and adjustably clamped to the rod (80 within
the hollow shaft 95 is a rectangular block 116 that
acts to hold the rod {00 frictionally against
turning movement. It will be evident that by
turning the hand wheel 1{4 the position of the
shaft 26 relatively to the lever 110 may be quickly
adjusted to vary the heightwise position of the
toe rest 88.

At its opposite end the lever 110 is bored to re-
ceive the shank portion 118 of a yoke 129, the
arms of which straddle a sleeve 122 and are piv-
otally connected thereto by trunnions 124 (Fig.
10). A pin 125 in the lever 110, engaging a cir-
cumferential groove 128 in the shank il 8, holds
the parts in assembled relation while permitting
the yoke {20 to turn relatively to the lever {8,
The sleeve 122 is bored slidably to receive g bush-
ing 130 that surrounds the upper end portion of
a rod 182 between the hub of a lever 134, secured
to the reduced upper end portion of the rod by
a nut 136, and a disc 128 on the rod 22 (Pig, 13).
At its lower end the rod 132 has a ball and socket
connection 140 (Fig, 2) with the forwardly ex-
tending arm of a lever 142 pivoted at 144 to a
bracket 14§ which is secured by screws 148 to
the base 50. The lever 142 has a rearwardly ex-
tending arm 150 which is connected by a link
152 to a second substantially vertical link 154,
pivotally connected at 186 to a bracket (58 se-
cured to the base 58. Also pivotally connected
at 156 to the bracket 158 is a treadie 150 which
is connected to the above-mentioned link 52 by
means of a link 1§2. Provision is afforded for
applying the toe rest to the last with different
degrees of force through the use selectively of
one or both of two springs 164, 186 of which the
spring 168 is the heavier., The lower ends of
both these springs are supported on a washer
188 (Fig. 10) which rests on a pin {18 that ex-
tends through the rod 132. At their upper ends
the springs {84, 185 are in engagement respec-
tively with rings {72, 174 which are vertically
movable on the rod 132 independentiy of each
other. The rings 172 and 174 are held by the
springs 164 and 186 in engagement with the
disc 138, which is provided with three equally
spaced elongated slots 178§ (Fig, 14) through
which extend three equally spaced pins (128 car-
ried by a ring 185 that surrounds the bushing
130 below the sleeve 122. At their lower ends
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the pins 178 rest on the ring 174, and formed in
the ring 172 are three equally spaced recesses 152,
which are in alignment with the pins 178 when
the ring 188 is in the position shown in Figs, 13
and 14. By turning the ring £33 the pins {718
may be moved out of alignment with the recesses
182 and into positions in which they will bear
on both rings {712 and 174, It will be understood
that depression of the treadle 168 will first cause
the rod 132 and the parts supported thereon to
move upwardly as a unit until the lever 112 has
been swung about its pivot 142 far enocugh to

move the toe rest downwardly into engagement

with the top of the forepart of the last, after
which as further upward movement is imparted
to the rod {32 by continued depression of the
treadle 68, further upward movement is im-
parted to the sleeve 122 to force the toe rest
more firmly against the last, either through the
spring 168 or both springs 164 and 18§ selectively.

As the toe rest. is thus forced firmly against
the top of the forepart of the last through one
or both of the springs 164, (86, the treadle (&8
will preferably have been depressed far encugh
to swing the link §52 and the arm (58 on the
lever {42 into substantially paraillel relation and,
in order to hold the last thus firmly clamped in
the position determined by the above-men-
tiched gaging means, there is provided means for
Iocking the lever ({0 positively against reverse
swinging movement. This means comprises &
block 184 (Fig. 10) which is secured toc the lever
{10 and has its bottom face provided with a
series of steps £8%. Slidably mounted on s hori-
zontal guideway 188 formed on ths bracket 54
directly beneath the block {84 is a wedge (89
provided with an inclined guideway 82 for a
second block i84 the upper face of which for a
substantial portion of its length is substantially
paralle] to the horizontal guideway 183. Pivotal-
ly connected to the wedge {88 is a short up-
wardly exitending arm 195 carrying & pin 088
that extends inwardly and is held in engagement
with the end face 288 of the block {24 by a spring
202 that extends befween the arm {88 and a pin
224 in the wedge 188 (Figs. 10 and 11). A pin
285 projacting upwardly from the wedge (89 info
an elongated slot 282 in the block 194 limits
movement of the block relatively to the wedge
128 in one direction.
nected by a link 218 to the upper end of one
arm 212 of a bell crank lever 214 pivotally con-
pected at 218 to the bracket 54. The bell crank
lever 2{4 has a second arm, having a pin and
slot connection 248 with one arm of g bell crank
lever 228 pivoted at 222 to the hracket 54, The
bell crank lever 228 has a second downwardly
extending arm 228 between which and a plate
226 fastened to the base 58 there extends a
spring 228 that tends to swing the bell crank
lever 228 and, through the pin and slot con-
nection 249, the bell crank lever 214 in the di-
reation to move the wedge 198 to the left (Fig.
10).  TInitially the wedge 199 is held against the
resistance of the spring 228 at the extreme right-
hand end of the guideway {88 by means of a
spring-operated latch 2308, which is pivotally
connected to the bracket 5. With the wedge
{292 thus held by the latch 239, downward move-
ment of the rod 132 {0 swing the lever {18 in the
direction to raise the toe rest is limited Ly en-
gagement of the black {84 with cne of the steps
188 on the block 184, A spring 232 (Fig. 2), con-
nected at cne end to the hase 58 and at the
other end to s pin 224 projecting from an ad-

The wedge 188 is con- -
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justable collar 238 secured to the rod {82, tends
normally to impart downward movement to the
red §22 and to hold the block 184 in engagement
with the block {84. The latch 229 has a lateral-
ly extending arm 288 carrying a shouldered
screw 249, the body portion of which extends
through an elongated slot 242 formed in a link
244 which is pivolally connected at its upper
end to an arm 248 of the lever 134, It will be
understood that as the rod {22 is raised by de-
pression of the treadle (88, the link 244 moves
upwardly with the rod. Threaded in the lower
end of the link 244 is an adjustable screw 243,
arranged by engagement with the screw 249 to
swing the latch 228 in the direction to release
the wedge {88 to the action of the spring 228 as
the link 244 is thus moved upwardly. The wedge
{50 is thus released substantially at the time in
he vpward movement of the rod 122 when the
toe rest 8% is moved into engagement with the
top of the forepart of the last. Accordingly, as
the wedge is moved to the left (Fig, 10), the
klock 184 moves with it until its end face 250 en-
gages one of the substantially vertical faces or
shoulders on the klock (84 separating two of the
steps 188, continued movement of the wedge 188
to the left then acting to raise the block {24 un-
til it engages one of the steps 188 on the block
184, It will be understood that in cperating
upon lasts of different sizes, the position of the
lever {18 will vary in accordance with variations
in thickness of the foreparts of such lasts. By
providing the block 134 with a pluralily of steps
{86, a wedge 188 having a slight inclination may
be used, thereby rendering the parts self-locking
while afferding sufficient amplitude of movement
to cause the block 184 fo engage one of the steps

23 in any position into which the lever §13 may
be moved in operating upon lasts of different
sizes.

The ahove-mentioned member 38, for engag-
ing the top of the heel end of the last, is carried
by an upwardly extending rod 252 (Fig. 5) that
is vertically movable in bearings formed in a
bracket &34 secured to the bracket §4. The rod
252 is held against turning movement in the
brackef by means of a tongue 255 that slidahly
engages -a greoove 25§ in the brackst 254, and
surrcunding the rod 252, between the bracket
and the head 258 of the rod, is 2 spring 282 which
tends normally to uphold the rod with 2 shoul-
der 284 thereon in engagement with a portion
of the bracket 284 and with the member 822 in
an elevated position. The member 88 is in the

- form of an inverted T, the crossbar of the T

being rounded and of sufficient length o engage
the top face of the heel end of the last for sub-
stantially its entire width. The member 88 is
connected to the rod 252 for adjustment about
an axis extending laterally of the last to vary
the position of its last-engaging end relatively
to the toe rest 2%, as may he necessary in operat-
ing upon lasts of different lengths. A4s shown,
the lower end portion 285 of the rod 257 is forked
to straddle the member €8, the arms of the forked
portion 248 being provided with elongased clots
288 through which ex! a pin 278 ied by
the arms of a yoke 272 £ traddles the forked
lower end 288 of the rod 252, The yoke 272 is
pivoted to a projection 214 on the forked end 25§
of the rod and seated in a recass in the proiec-
ion 274 is a spring 275 that bears at ibs upper
end against a laterally extending rib on the yoke .
272, The spring 278 upholds the voke 372 and
the member 88, with segmental teeth 278 on the

o
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member 88 in engagement with a toothed block
280 secured to the rod 252. The construction is
such that by pulling down on the member 83,
against the resistance of the spring 275, the
member 88 may be disengaged from the toothed
block 280 and swung relatively to the rod 252 to
vary the position of its last engaging end length-
wise of the last, after which it may be released
to the action of the spring 27§ for engagement
with the toothed block 288 which locks it in ad-
justed position. Formed on the rod 252 are up-
wardly facing ratchet teeth 282, and pivotally
connected to the bracket 254 is a pawl 284, urged
by a spring 28§ in a direction to hold it in en-
gagement with one of the ratchet teeth 282 and
thus to lock the member 88 in engagement with
the heel end of the last. It will he understood
that the member 88 is moved into engagement
with the heel end of the last by depression of the
rod 252, which is effected by the operator, prefer-
ably after the toe rest 86 has been moved into
position to clamp the toe end of the last. For
unlocking the member 88 at the end of the last
drilling and bushing inserting operations, there
is fast to the shaft {{2 an arm 288 carrying an
adjustable screw 290, which is arranged to en-
gage a tail portion 292 on the pawl 284 as the
lever {19 is swung in the direction to elevate the
toe rest and to swing the pawl out of engage-
ment with the ratchet teeth 282, thus releasing
the rod 252 to the action of the spring 262 for
upward movement,

In the illustrated construction, the side gagss
66 and €38 are carried by pivoted arms 294 and
296 that are geared together for simultaneous
movement toward or from each other, the arm
294 being keyed to a vertical shaft 298 supported
partly in the base 58 and partly in a cover plate
300, which is secured to the base by screws 302
(Figs. 3 and 4). The arm 236 is loosely mounted
on a shaft 304, similarly supported partly in the
base 50 and partly in the cover plate 308. The
portion of the shaft 304 that extends through
the hub of the arm 298 is eccentric to the upper
and lower end portions of the shaft, and keyed
to the upper end portion of the shaft and rest-
ing on the top face of the cover plate 308 is a
collar 306, provided with an arcuate slot 308
through which extends a cap screw 310 threaded
into the cover plate and arranged to hold the
collar 388 on the shaft 384 against turning move-
ment. The slot 368 is concentric with the axis
of the upper and lower end portions of the shaft
304, and by loosening the screw 310 it will be
evident that the collar and the shaft 384 may be
turned to vary the spaced-apart positions of the
arms 284, 295 to insure the proper meshing of
their inwardly extending toothed portions 312,
314. Each arm 294, 296 has a laterally extending
projection 316 provided at its outer end with a
boss 3!8 engaging a finished surface 328 on the
base 50 (Fig. 8). The shaft 298 projects above
the cover plate 800 and has keyed to its upper
end a finger 322 which is arranged to be engaged
by one arm of a lever 324 pivotally connected to
the cover plate 808 and provided with a second
arm to which there is pivotally connected a for-
wardly extending rod 328. The rod 328 extends
through a block 388, swivelled in a small bracket
332 secured to the base 50 by screws 334, and
threaded on the outer end of the rod 328 is a
hand wheel 336. Extending between the projec-
tions 316 of the arms 294, 295 and pins 338 in
the base §8 are springs 340 that tend to swing
the arms toward each other, the movement of
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the arms toward each other being limited by en-
gagement of the finger 322 on the shaft 298 with
the arm of the lever 324. By turning the hand
wheel 335 it will be evident that the finger 322
on the shaft 238 may be rotated to vary the
spaced-apart positions of the side gages 85, 68, as
may be necessary in operating upon lasts of dif-
ferent widths, The side gages 62 and €4 are
similarly mounted, being carried by arms 342, 344
(Fig. 4) geared together for simultaneous move-
ment toward or from each other and mounted on
parallel vertical shafts 345, 348. Shaft 346 has
an eccentric portion, on which the arm 342 is
mounted, and has keyed to its upper end a collar
349 similar to the collar 3§36 of the shaft 304.
Each arm 342, 344 has a lateral projection 350
provided at its outer end with a boss 852 resting
on the finished surface 320 of the base 58, and
extending between the projections 350 and pins
354 in the base are springs 356. Pinned to the
upper end of the shaft 348 is a finger 358 engaged
by the end of a rod 360 which is pivotally con-
nected to one arm of a lever 362 pivotally con-
nected to the cover plate 386. The rod 360 is
guided for movements toward and from the
finger 358 by means of a block 384 swivelled in
the cover plate 308. 'The lever 362 has a second
arm to which there is pivotally connected a for-
wardly extending rod 355 that extends through
a block 368 swivelled in the bracket 322, and
threaded on the outer end of the rod 286 is a
hand wheel 378, If will be evident that by turn-
ing the hand wheel 310 the spaced-apart posi-
tions of the side gages 62, 64 may be varied in
operating upon lasts of different widths. As
shown particularly in Figs. 4 and 6, the hub por-
tion of the arm 284 is formed in two parts, one
part being keyed to the shaft 298 and carrying
screws 372 engaging the other part of the hub,
which is loosely mounted on the shaft, this con-
struction affording a finer adjustment of the
gages 66 and 68, to insure that they will be spaced
apart equal distances from a “center line” pass-
ing through one of the drills 56, when in opera-
tive relation to the last, and through the toe gage
68. The hub of the arm 344 carrying the side
gage 64 is similarly constructed.

In the illustrated machine, means is provided
for locking the arms 284, 2986, 342 and 344
against outward movement in response to the
swinging movement of the lever (10 in the direc-
tion to move the toe rest 8% into engagement
with the top of the forepart of the last. This
means comprises an arm 374 (Fig. 2), which is
keyed to the shaft {{2 and is forked to straddle
a vertical rod 31% (Fig. 5) which is supported
by brackets §18 secured to the bracket 54 and is
held against endwise movement in the brackets
318 by means of a set screw 380. Slidably
mounted on the rod 378 is a flanged sleeve 382
connected by links 384 to the forked end of the
arm 374. A flange 385 of the sleeve 882 is bored
to receive four rods 383 that are pivotally con-
nected at their lower ends to levers 360 which
are pivotally connected to the above-mentioned
cover plate 860 (Fig. 8). Threaded on the up-
per end of each rod 388 are nuts and lock nuts
382 and surrounding each rod hetween the flange
385 and a shoulder 334 on the rod is a spring
898. Hach lever 388 (Fig. 8) has formed thereon
a cam surface 398 which engages the head of a
pin 480 vertically movable in the cover plate 306
and engaging at its lower end one of the above-
mentioned bosses 318, 352. The construction is
such that as the lever {190 is swung in the direc-
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tion to impart dewnward movement to the toe
rest 88, the arm 3874 is swung in the direction
to move the sleeve 2382 downwardly on the rod
378. As the sleeve 382 is thus moved, it acts to
compress the springs 285 and to impart swing-
ing movements to the levers 388 in directions to
cause the cam surfaces 838 to force the pins 428
hard against the bosses 318, 352, which rest cn
the finished surfaces 328 of ths base B3, The
arms 294, 286 and 342, 244 are thus held against
relative swinging movement tc assist in pre-
venting displacement of the side gages §2, 64, &8
and 68 as the last is clamped by the toe rest 885
in the positicn dstermined by the gages.

The motnting of the three drills 85 and the
three bushing inserting tools 5% and the mecha-
nism for cperating thesz two sets of tocls will
now be described. The drills 88 arc rotated rap-
idly by constantly driven spingles 482, 484 and
486 to bore the three parallel holes H (Figs. 4
and 33) extending from the bottom face -of the
last at a predetermined angle, i. e., substantially
a right anglé to the general plane of the bottom
of the forepart cf the last, after which three
bushings B are forced to the bottoms of the holes
by the inserting tools £8. Preferably the hush-
ings -are of slightly larger diameter than the
kored holes so that they will be retained by fric-
tion in the last after they have keen forced into
the lagf. Surrounding the upper end portion
of each spindle 452, 494 and 883 is a sleeve 488,
‘bered to provide a drive fit for a nonrotaiable
hushing €418 through which the drill §3 extends,
the bushing {9 being seated against a shoulder
on the gslesve 482 (Fig 33). Each spingle is
“provided with a central bore to receive its asso-
ciated drill E5, which rests cn the head of an
adjustable screw 812 in the spindle and is se-
~cured to the spindle by a set screw £44, - It will
be evident that by adjustment of the screws £12
the distance which the drills 5§ project above
the upper ends of the nonrotatable bushings £68
may be varied to vary the distance to which the
holes H are drilled in the last L. Each spindle
‘has formed thereon a circular flange £{6 between
which and a flange 218 which is formed on a
second bushinz 428 slidably engaging the spin-
“dle below the sleeve 488 and secured to the
‘sleeve by screws 482 there is a thrust washer
424, "The cleaves 483 are fitted to slide in holes
£36 ‘bored in a plate £28, which is secured by
screws £33 to a vertically movabie slide or drill
head 432 (Fig. 24). The drill head has g ribbed
‘portion 434 provided with three holes 438 in
axial alinement with the holss 428 formed in
the plate £28. The holes 436 are large enough
to receive bushings 488, and the rib 434 on its
upper face is counterborad to receive the heads
of upwardly extending bushings 448 in which the
spindles 482, £84 and 483 are fitted to slide. Sur-
rounding the bushings 228 and 448 betweent the
‘flanges 4§83 and the heads 441 of the bushings 443
are springs 442, The spindles 482, 484 angd 4635
extend at their lower ends into bearings 444
formed in a plate 245 secured to the drill head
432, the bearings 444 being formed in the plate
in axial alinement with the holes 43% and £23.
Between the bottom plate 44% and the rib 434
there are keyed to the spindles 482, 404 and 458,
respectively, pinions 448, 448 and 458 for rotat-
ing them (Fig. 31). The pinions 446 and 458
are rotated in tha same direction by a gear 432,
the pinion 489 acting through an idler 43£ to
rotate the pinion 448 in the same direction.
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carrier 438 and is suided for such movement by
means of a guideway 458 on the carrier and a
rod 488, which is secured ito the drill head by
means of a set screw 482 and the upper and lower
end portions of which extend into and slidably
engage alined bores 284 in the carrier (Fig. 26).
The above-mentioned gear 452 is keyed to a
constantly driven shaft 488, the keys slidably
engaging keyways in the gear to permit the gear
to move lengthwise of the shaft in the upward
movement of the drill head 432, The shaft 466
is supported at its upper end by a bearing in
the drill head 432 and at its lower end by .a
bearing in a bracket 488, which is secured by
screws #7G to the carrier £58. Pinned to the
shaft 555 is a spiral gear 872 (Figs. 24 and 26)
that meshes with a similar spiral gear 474 fast
on a horizontal shaft £78, splined within a sleeve
473 (Fig. 25), which is held against endwise
movement and to which is keyed a pulley 483
connected by a belt 432 to 2 pulley 484 driven
by an electric motor 48§ secured. to the top of
the base 50.

he inserting tools §8 are provided with re-
duced uppsr end portions arranged to extend
into the bushings B and with shoulders 427 on
which rest the heads of the bushings (Fig. 40).
The tools are carried by three parallel shafts
388 each of which is piovided with a central
recess to receive its associated tool B8 which is
secured to the shaft by means of a set screw 483,
Surrounding the shafts 488 at their upper ends
are sleeves 482 which are secured to the shafts
by set screws 484 (Fig., 24), the sleeves being
fitted to slide in three holes 496 hored in a rib por-
tion 483 of the tocl head or slide-§&¢ which is
vertically movable on a guideway 882 formed
on the carrier 4%8. The sleeves 452 are -pro-
vided with heads 834 yieldingly held in engage-
ment with the bottom finished -face of the rib
498 by springs 586 that surround the shafts 438
and bear at their lower ends against washers 532
seated within a recess in a bottom plate §i8
secured to the slide 5088, the plate 548 having
formed therein bearings for the lower end por-

‘tions of the shafts 488 in alinement with the

holes 4986. “

The rmaechanism for imparting upward move-
ment to the drills 58 and -the drill head 432
comprises a cam lever 512 (Figs. 24 and 26)
loosely mounted on a laterally extending shaft
514 supported by depending ears 5i6 on the
carrier 458. The lever 542 has & forwardly ex-
tending arm to which there is pivotally con-
nected an upwardly extending adjustable link
518, which is pivotally connected at its upper end
to depending ears 528 on the kottoim plate 443 of
the drill head §32. The lever §i{2 has a rear-
wardly extending arm ‘822 carrying a cam roll
524 arranged to extend into a cam path 52§
formed in the side face ¢f a cam wheel 528 which
is fast on a laterally extending shaft 538 sup-
ported by suitable bearings in the base-85.. The
shape of the cam path ¥2§ is-such that at a
predetermined time in the operation of the ma-
chine, as more particularly hereinafter described,
the lever 512 is swung about its supporting shaft
514 in the direction te impart upward move-
ment to the drill head 432 to cause the drills §6
to drill the three parallel holes H in the bottom
of the forepart of the last. As the drill head 432
is moved upwardly, the sleeves 488 slidably en-
gage three bored holes 532 formed in the plate
€4 in alinement with the heles ‘428 in the plate
£28 of the drill head, the drills 55 being thus
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supported close to the bottom ¥facé of the last
during the drilling operation. It will be evident
that as each non-rotatable bushing 418 engages
the bottom face of the last I.its associated spring
442 will yield in the continued upward movement
of the drill head 432, so that the depths to which
the holes H are drilled in the last will depend
upon how far the drills project above the upper
face of their respective bushings 418, By setting
the drills 55 so that they extend the same dis-
tance above their respective bushings 419, three
holes H of exactly the same depth will be drilled
in the last regardless of the curvature of its
bottom face.

Also fast on the shaft 530 is a cam wheel 534
(Figs. 18 and 34) having formed in one side a
cam path 535 into which extends a cam roll 538
(Fig. 18) carried by the rearwardly extending
arm of a lever 548 loosely mounted on the shaft
514 (Fig. 34). The lever 548 has a forwardly
extending arm connected by an adjustable link
542 to depending ears 544 on the botiom plate
510 of the slide 588. The shape of the cam 536
is such that, substantially at the time when the
drill head 432 is moved upwardly to operate the
drills 58 to drill the three heles H in the last,
the lever 540 is swung in the direction to impart
upward movement to the slide 568 to cause the
tools 88 to enter three bushings B located in

axial alinement with the tools 58 at the delivery .

ends of three raceways 548. To assist in guiding
and supporting the tools 58 as they are thus
moved upwardly, the plate 84 has formed therein
three bored holes 548 to receive the sleeves 492,
the holes 548 being in axial alinement with the
three holes 486 in the rib 488 of the slide 5%86.
As more particularly hereinafter described, as
the slide 528 completes its upward movement to
insert the tools 58 into the three bushings B,

the three raceways 548 are swung laterally of s

the tools 58 to release the three bushings, after
which, as the lever 549 is swung®by the cam 536
in the direction to lower the slide 588 and the
tools B8, the raceways 545 ave swung reversely
to their initial positions.

In order to insure that the chips caused by
the drilling of the last will be removed from the
holes II before the bushings B are inserted into
the holes, the plate 84, as shown particularly in
Figs. 29 and 30, is provided with a plurality of
passages 88y for directing a blast of compressed
air at each drill 5% during the drilling operation,
the passages being connected by a pipe 552 to
a valve casing 854 in which there is a valve (not
shown) of known type, normally held closed,
preferably by means of a spring, and provided
with a stem 558 (Figs. 27 and 28) by means of
which it may be opened to admit compressed air
to the pipe 552 from any convenient source of
supply to which the valve casing 554 is connected
by means of a pipe 888. For opening the air
valve at the proper time in the cycle, there is
provided a plunger 560 for engaging the stem
556 of the valve, the plunger being lifted through
a spring §62 by means of a lever 564 (Pig. 26)
pivotally connected at 565 to a bracket 568 se-
cured to the frame 58. The lever 584 hag a lat-
erally extending arm 570 that lies in the path
of movement of the arm 522 of the cam lever
512. As the cam lever 512 is swung in the direc-
tion to raise the drill head 432 to operate the
drills 58, the ceam lever 512 engages and swings
the lever 554 in the direction to lift the plunger
588 through the spring §82 to open the air valve.
It will be understood that the air valve is closed
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in the reverse swinging movement of the cam
lever 512 when the arm 522 moves out of engage-
ment with the arm 578, the spring 582 then
acting to move the plunger 550 downwardly out
of engagement with the valve stem 5586.

In the illustrated machine, the carrier 458 is
mounted for movement in directions laterally
of the last en ways E72 formed on a plate 5§74
supported by the base 59, and automatic means
is provided for moving the carrier transversely
to bring the tools §8 into operating position be-
neath the forepart of the last after it has been
clamped in the position determined by the gag-
ing means and the drills 58 have been operated
to drill the three hcles H in the bottom of the
forepart of the last. During the drilling opera-
tion the cairier 453 is locked against movement
laterally of the last, with the drills 56 located in
predetermined relation to the last, by means of a
pin 878 (Figs. 31 and 32) that is inserted auto-
matically into a bored hole 578 in the cross-plate
§74 in response to the upward movement of the

rill head 422, As shown particularly in Figs.
31 and 32, the pin 578 is connected by a short link
§83 to one arm of a lever 582 fulcrumed at 584
to the carrier 485 and provided with a second
arm carrying a roll 586 that extends into a slot
588 formed by two plates 396 secured to the drill
head 432, As the drill head ig moved upwardly
to operate the drills 58, the lever 582 ig swung
in the direction to insert the pin 57§ into the
hole $78 in the plate 574, thus locking the carrier
against movement with the sleeves 488 in axial
alinement with the holes 532 in the plate 84.

& As the drill head 432 is lowered to return the

drills §5 to their initial starting positions, the
carrier is unlocked as the pin 57§ is withdrawn
from the hole 578 in the reverse swinging move-
ment of the lever 582,

Mounted cn the cam shaft 532 is a cam wheel
£92 having formed thereon g peripheral cam path
584 into which extends a cam roll 585 carried by
one arm 858 of a lever 680 fulcrumed at 892 to a
small bracket 854 secured tc the frame 50 by
screws 868 (Fig. 24). The lever 6§98 has 5 second
upwardly extending arm 888, forked at itg upper
end to straddle a block §i8 carrying g pin 6i2
that -extends through siots §:4 in the arms of

hie forked upper porticn of the arm Go8 and into
Openings in the arms of a yoke 518 that straddles
the forked upper end of the arm 688, the pin 6i2
serving pivotally to connect the yoke 6i6 to the
arm 663. Extending through the pin 612 is g
screw §18, having an oppositely threaded portion
€20 extending into the arm 503, Threaded into
the yoke 648 is a link 522 pivotally connected to
the carrier 458, The shaps of the cam path 594
is such that, substantially at the time when the
drill head 432 is returned to its lowermost posi-
tion on the carrier 455 after the completion of
the last-drilling operation and with the locking
rin 578 withdrawn from engagement with the
rlate 874 i the hole 578, the carrier is moved to
the left (Fig. 24) to position the tools 88 in proper
relation to the last L. for the bushing-inserting
operation. It will be evident that by turning the
screw 618 the effective length of the arm 683 may
be varied to vary the extent of movement im-
parted to the carrier 456 to position the tools
%28 in proper widthwise relation to the last L with
their sleeves £92 in axial alinement with the holes
932 in the plate 84, adjustable screws 624 in the
carrier 488 preferably engaging a finisheq stop
surface 628 on the plate 574 as the tools 58 are
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thus moved into axial alinement with the heles
H bored in the last by the dr1lls B8,

The illustrated machine, like the machine of
the pricr Letters Patent No. 1,938,689, is prOVlded
with a single cam wheel 528, having formed thel e-
in two cam paths fer imparting operatlve "nove—
ment alt ernatelv to the drill head 432 to oper-
ate the drills 5% and to the slide 588 to oper-
ate the inserting tools %8, For the latier pur-

pose, the cam wheel 528 has formed in its side .

face a cam path 828 (¥Fig. 18}, arranged to be
engaged by a cam roll 638 carried by the cam
lever 548 as the carrier £5e completes its move-
ment to the left (Fig. 24) to move the tccls 58

into axial alinement with .the holes -H bored in I

the last L. It will be understood that as the car-

rier 458 is thus moved the cam rolls 524 and 528
are moved out of engagement respectively wilh
the cam paths 526 and 538 formmed in the cam
wheels 528 and 534, and that as the carrier 456
is moved reversely to the Tight (Fig. 24) to re-
turn the parts to their initial starting positions,
the cam rolls 524 and 532 are again moved ‘into
engagement with the cam paths 526 and 5o6

With the tocls 58 located in axial alinement with o;

the bored holes H in the last I, the cam lever

549 is swung by the cam 838 to elevate the slide
568 to cause the tools 58 to force the bushings
B on the tools 58 into the hcles H in the last,
each spring 5926 yielding in the upward move-
ment of the slide 588 when the head of the bush-
ing B carried by its associated tool &8 engages the
bottom face of the last. After the three bushings
B have been fully inserted into the holes H in

the last, the lever 548 is swung reversely by the 3:

cam 828 to return the slide 588 to its lowermost
position on the carrier 438, after which the car-
rier is returned to its initial starting position on
the plate 574 by the acticn of the cam 8§82 and
the lever §88 (Fig. 24) .

In order to hold the levers 512 and 540 posi-
tively against swinging movement during the re-
ciprocatory movements of the carrier 458, the
levers 542, 848 have secured thereto respectively
plates 632 and €32’. As each reciprocatory move-
ment is imparted to the carrier 488§ the plates
632 and 832’ engage blocks 884 and 8§34’ in slots
628 and 638" formed respectively in the klocks.
The length of the block 834’ associated with the
lever -B4¢ is such that the plate 652" carri
the lever 548 enters the slot €38’ in that block
before the cam roll 528 is moved cub of engage-
ment with the cam path 538 or the cam roll 630
is moved out of engagement with the cam path

628, the plate 832 moving out of engagement .

with the slot 636’ afier the cam roll 538 is moved
into engagement with the cam path 838 or the
cam rell 635 is moved into engagement with the
cam path 628. The block 534 associated with the
cam lever 5{% is of such length that, before the
cam roll 524 is moved out of engagement with
the cam 526 in the movement of the carrier 4586
to the left (Fig. 24), the vlate 632 carried by
the lever 512 engages that block 834 in the slot
636 and remains in engagement with the block
until the cam roll §24 is again meved into en-
gagement with the cam §2% in the reverse move-
ment of the carrier 488 to the right to return the
parts to their initial starting positions.

The cam shaft 530 makes two complete rota-
tions during each cycle of the machine and is
driven through gearing including a train of re-
“ducticn gears, indicated by the reference numeral
638 (Fig. 18), from a shaft 6§40 on which is loosely
mounted a pulley 642 connected by a belt £44 to
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a pulley 866 driven by the electric motor 486,
The pulley 542 has an internal f:1ct’on clutch
face. 648 arranged to cooperate with a clutch
member 65& shcmgly mounted for lenguh\mse
movement on the shaft 6"5 and which is ar-
1anged to engage a stationary brake surface 652
when it is not in engagement with the clutch
face 648 The clutch member 855 is connected
to the gearing 858 by means of a pos1t1ve pin
clutch 684, and su rlowdlno the s‘lafn 640, be-

tween a shoulder 886 on the shaft and a shoulder

§38 on the clutch member 688, is a spring. 860
which tends to move the clafcl* member §55. mto
engagement with the clutch face 648 on the pul-
ley 642. The hub of the clutch member §80 is
prov1deo with an annular grocve, §52 mto which
extends Llocks. 864 (Fig. 19 carried by 2 yoke
668 p1votaﬂy connected to the base §8 by short
ctxmhy alined shafts 658, on ong of which is fast
a downwavdly extending arm 670 to the lower
end of which is pivotally connected an admstable
rod §72 that extends laterally of the machine
(Fig. 18). The rod 5§32 has formed thereon a

shoulder £74 which, when the parts are in the

posmons shown in Fig. 18, is held by a spring
€76 in engagement with a pin 67§ and thus main-
tains the arm 879 in position to disengage the
cluteh. member 850 from the clutch face §48 and
to hold it in engagemcot with the brake surface
852, The pin 878 is carried by & downwardly ex-
tending arm €82, the lower end of which is torked
to straddle the rod 872, the arm 688 being piv-
otally connected at $82 to the base 53. The arm
888 is connected by links €84 to an arm €86 fast
cn a shaft €88 journsled in the base 51, Fast
to the shaft 688 is a second arm 8%2 (Figs. 18 and
20) connected by means of a unive rsal joint to
At its upper end-the link 842 has a
umve‘ sal joint connection with one arm 6%4 of
a lever 686, which is fulerumed at 698 to the
base 80 and has a second upwamly extending
arm TBB carrying a cam roll 152, a spring 784

[(Fig,"18), extending between the arm 24 and a

pin .198 prOJectmg from the frame 58, ter\ds to
swing the lever 62§ in the rlnecuon to ‘hold the
roll 702 in engagement with the edge face of a
wedge- sheped plaue 768 carried by the cam wheel
592, '
Engamng the right- hand end of the rod 672 is
a pm '!Hl carried by an arm 72 fast to a for-
Waroly and rearwardly e‘{tend*ne shaft 714 sup-
ported by bearings in the base 58 Fast to the
shaxt 718 is a second arm ¥i8, to which ig pivot-
ally connected an upwardly extending adjustable
rod. 118 pivotally connected at its upper end to a
latelal projection 720 on a hand lever 722 ful-
crumed at 724 to the base 88 (Fig. 1). The arm
112 is provided with oppesitely projecting arms

126 (Figs. 22 and 23) carrying adjustable screws
728 and 729 arranged by engagement with the

base: ’53 to limit swinging movement of the arm
The pin 713 is mount-
ed in.the arm 712 for limited sliding movement
and is held initially in its cutermost position by
means of .a spring 738. A spring 732, connected
at ong end to an adjustable collar 734 secured
to the rod 7§ and at its cpposite end to the base

-89, tends to swing the arms 712 and {86 in the

direction to hold the adjustable screw 728 in en-

.gagement with the base 50 with the pin 710 in

engagement with the rod 672. From the above

description it will be evident that by movement

f the hand lever 122 to the left (Fig. 1) the arm
712 may be swung in the direction to cause. the

pin 718 to lift the rod €72 out of engagement
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with the pin 678 carried by the arm 689, thus
releasing the clutch member 658 to the action of
the spring 660 for engagement with the clutch
face 648 on the pulley 642 to start the power
operation of the machine, ’

In the illustrated construction the cam wheel
592 is loosely mounted on the cam shaft 530 and
is connected thereto by means of a gear 136 (Figs.
20 and 21) pinned to the shaft 538, pinions 738
rotatakly mounted on short shafts 740 supported
by the base 538 and meshing with the gear 736 and
with internal gear teeth 742 cn the cam wheel
582, the arrangement being such that the cam
wheel 592 receives one complete movement of
rotation in each cycle while the cam shaft is
rotated twice. In the power-operation of the
machine, as the plate 788 (Fig. 20) is moved out
engagement with the cam roll 182, the spring 704
swings the lever 6486 in the direction to hold the
1oll 782 in engagement with the concentric pe-
" ripheral face of the cam wheel 592, As the cam
lever 696 is thus swung, the arm 688 through the
above-described connections receives a swinging
movement in a clockwise direction (Fig. 18) to
carry the pin §12 into position to be engaged by
the shoulder 614 on the rod 672, the spring 678
swinging the rod 8¥2 in the direction to effect
such engagement of the pin and the shoulder.
1t will be evident that the extent to which the

hand lever 122 may be swung to the left (Fig. 1), .

to operate the arm 710 to lift the rod 672 and
thus to start the machine in cperation, is limited
by engagement of the adjustable screw 129 with
the base 58. At the end of the cycle of opera-

tions, the plate 708 again engages the roll 782 .

of the lever 698 and swings that lever in the di-
rection to impart counterclockwise swinging
movement to the arm 689 (Fig, 18), thus caus-
ing the arm to move the rod 812 in the direction

to disengage the clutch member 658 and the .

clutch face 648 and to move the member 650 into
engagement with the brake surface 652 to stop
the power operation of the machine, the spring
122 acting, when permitted to do so by means
hereinafter described, to swing the arms Ti§ and
112 reversely until the adjustable screw 728 en-
gages the base 58, thus resetting the hand lever
122,

The illustrated machine is further provided
with means for locking the starting lever 722
against movement in the direction to start the
power operation of the machine and for releasing
it for movement in that direction only when the
last is presented in the position determined by
the ahove-mentioned toe and side gages and is
clamped in that position by the tce rest 88. As
shown particularly in Figs. 2, 16 and 17, there is
fast on the shaft 124 an upwardly extending arm
44 to which there is pivotally connected a latch
14¢, the free end of which is notched for engage-
ment with a projection 748 on a link 138 that is
pivotally connected at its lower end to a plunger
forming an armature 752 of a solenocid 7154 mount-
ed on the base §9. A spring 78§, extending be-

tween the latch 748 and the hub of the lever 744, ¢

tends to swing the latch in a direction to hold it
in engagement with the projection 748. The link
159 is guided for vertical movement by means of
a pin 151 that projscts from the bhase 58 and ex-
tends into an elongated slot 758 in the link., Be-
tween the outer end of the pin 157 and a pin 160
in the link 759 is a spring 762 that tends to uphold
the link and the armature 7%2. - Also projecting
from the base 50 is a pin 754 that extends into
a recesg 756 in the latch 746, It will be evident
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that, with the parts in the positions shown in
Fig. 16, movement of the hand lever 7122 in a
clockwise direction to cause the starfing of the
power operation of the machine is prevented by
engagement of the latch 746 with the projection
148 on the link 759. When the solenoid 7154 is
energized, the plunger 152 and the link 750 are
moved downwardly, thus unlocking the lever 122
and releasing it for swinging movement in a
clockwise direction, a shoulder 768 on the arma-
ture acting by ehgagement with a portion of the
solenoid casing to limit downward movement of
the plunger 782. As the lever 122 is swung in a
clockwise direction by the operator (Fig. 16), the
latch 749 is moved relatively to the pin 764 until
it is released to the action of the spring 156 for
downward swinging movement into engagement
again with the projection 748 on the link 759, the
pin 164 then engaging a shoulder 769 on the latch
145 to lock the starting lever 122 against reverse
swinging movement toward its initial starting
position (Fig. 17). When the solenoid 154 is de-
energized, the armature 152 and the link 150 are
moved upwardly by the spring 162, the latch T4%
also being swung reversely against the resistance
of the spring 156 until the latch engages the pin
64, As the hand lever 122, after being thus un-
locked, is returned to its initial starting position
by the action of the spring 132 on the adjustable
rod T{8, the plunger 152, link 168 and laich i4b aye
returned to their uppermost positions, with the
pin 794 again extending into the recess 786 in the
latch 749 and with the notched end portion of the
latch in engagement with the projection 743 on
the link 158, thus locking the hand lever 122 as
it is reset against movement in the direction to
start the power operation of the machine.
Conductors 768 (Fig. 9) join the the winding
of the solenoid with one side of a source of supply
of current i82 and with one of the contacis 1¢4
of a relay switch 186. The coil 168 of the relay
switch is connected to one side of the cuirent
source 182 and to the other side of the current
source in series through a switehh 159, which is
connected in series with a plurality of switches
182, conveniently a light 194 being provided in
the circuit between the current source and the
series switches 192. The closing of the switches
192 is controlied by the above-mentioned toe and
side gages and the closing of the switch 798 is
conirolled by the movement of the toe rest &v
into position to clamp the last L in the position
determined by the toe and side gages, the con-
struction being such that when all of the switches
iy2 are closed the circuit through the light 194
is closed and when the switch 188 is closed tiie
coil 788 is energized, thus closing the relay switca
% and causing immediate energization of the
solenoid 194, kmnergization of the solenoid 154
will cause the armature 52 and the link 759 to
be moved downwardly, thus unlocking the hand
lever Ti2 and releasing it for movement in the
direction to start the power operation of the
machine, The switches 192 (Fig, 4), herein illus-
trated as five in number, are associated one with
each of the above mentioned toe and side gages
and are preferably of the snap type, each switch
being provided with a plunger 796 the inner end
of which engages a resilient contact arm 138
which is swung in a direction to close the switch
in response to & slight movement of depression of
the plunger 786 (Fig. 4). These switches are not
herein shown in detail since they are substantially
like that fully shown in Letters Patent of the
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United States Wo. 1,960,020, granted May 22, 1834,
on-application-of P. K, McGall.

As previously pointed out, the toe gage 89 is
formed in two parts, comprising a fixed block 13
and a second block or plunger 74 slidably mounted
on the block 78. Carried by the sliding block 74
is an adjustable screw 289, which is held in ad-
justed position by means-of a leck nut 882 (Fig.5).
The screw 839 is arranged to engage the plunger
786 of the switch 782 associated with the toe gage,
the switch 792 being sseured to a small bracket 884
which is fastened to the base &8 by screws 896.
The block 74 has formed therech a collar 888
which is normally held in engagement with the
end face 818 of the block 78 by the action cf the
resilient contact arm 788 of the switch on the
plunger 186 (Fig. 5). The block 74 has also
cformed thereon a shoulder 842 which is arranged
to engage a shoulder 314 cn the block 78 to limit

rearward mevement of the block 74, the construc~ ¢

tion being such that the shoulder 812 engages the
shoulder § {4 when such slight rearward movement
is imparted to the block 74 by pressure of the last
against it as is necessary to cause the screw 839
to move the plunger 798 far enough to close the
switch 782. -

As above describad, the side gages 62 and.bf are
carried respectively by arms 342 and 344 and the
side gages 63 and .68 are carried respectively by
arms 284 and 298, Except that the arms 224, 283
and 242, 384 of each pair are of different lengths
they are identical in construction, and accord-
ingly a description of one arm will be sufiicient
for all. Each arm (Figs. 4 and 6) is formed in
two halves pivotally connected together by means
of a shouldered screw 818, The forward portion
213 of each arm has a rearwardly extending
finger 828 (Fig. 7) which is arranged by engage-
ment either with a pin 822 in the rear portion of
tha arm or a finished surface 824 on the rear por-
tion, to limit relative swinging movement of the
two halves of the arm’

The rear portion of each arm 294,298, 32 and
353 has secured to it by screws 828 one of the
apove-mentioned switches 7182, Adjustable about
the axis of each shouldered screw 816 by means
of a screw 823 is a plate 889 which is held in ad-
justed position relatively to the forward portion
818 of the arm by means of .4 screw 882 which is
threaded into the forward portion 818 and extends
through a slightly elongated slot in the plate ‘883,
mormed integral with each plate 838 is a rear-
wardly extending finger §24 which is arranged to
engage the plunger 758 of its associated switch
752, 'The resilient contact arm 788-of eachswitch
189 acts normally to urge its associated plunger
798 outwardly and to hold the forward portion
818 of each arm with its finger 828 in engagement
with the pin 822 in the rear portion of the arm.
The pin 822 (Fig. 7) is located in such spaced
relation to the ‘finished surface 824 on the rear
portion of the arm as to permit only such slight
movement of the forward portion 8{8 of the arm
relatively to the rear portion as is necessary to
cause the fingsr 834 of the plate 839 to depress the
plunger 795 far encugh to close the switch 732
on the arm. It will be understoed that by means
of the adjustable screw 828 the positicn of -the
finger 534 relatively to the finger 829 may be ad-
justed to cause the plunger 195 to be moved far
enough to close the switch 782, when the for-
ward portion 18 of the arm and the side gage

" carried thereby have been moved relatively to-the
rear portion of the arm far enough to cause the
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For holding the screw 8%3 in adjusted position,
there is provided a lock nut 833.

The last L will be presented with its toe end
face in engagement with the inclined face 7§ of
the plunger 74 and with the bottom of its fore-
part inclined relatively to the plate 84, after
which the heel end of the last will be swung
downwardly until the edge of the boftem fsce of
the forepart is located in the angle determined
by the inclined faces 78, 80 of the side gages @8,
%8 and the angle defermined by the inclined faces
16 and 72 of the toe gage 68. As thus presented,
the last will be positioned with the “center line”
of its forepart in predetermined relation to the
drills 58 and with the edge of the bottom face of
the forepart of the last in a herizontal plane.
Pressure of the last, as it is thus presented, cn
the two pairs of side gages 82, 64 and 86, 68 will
cause such slight movement of the side gages and
the forward portion 818 of the arms 242, 344 and
2654, 286 relatively to the rear portions of the -
arms as is necessary and permitted by the lost mo-
tion between the fingers 829 and the pins §22 and
surfaces 844, to close .the four switches 762 asso-
ciated with the two pairs of side gages by the
action of the fingers 834 on the plunger 736 of the
switches. Similarly, pressure of the last on the
block 74 will cause it to move rearwsrdly, far
enough to effect the closing of the switch 8%
associated with the toe gage by pressure of the
screw 689 on the plunger 188 of the switch. As
previously pointed out, closing of all five of the
switches 792 will cause the light 724 to light, thus
notifying the operator that the last is in engage-
ment with all of the toe and side gages and is
positioned in the proper relation to the drills %8.

The switch 793 is of the same type as the
above-mentioned switches 792, except that its
resilient contact arm 888 (Fig. 10) in its normal
position closes the switch and in response to a
slight movement of depression of its plunger 84¢
the free end .of the contact arm is moved out of
contact position to open the switch. The switch
790 is fastened by screws 842 to a bracket 844,
which is secured to the above-mentioned sleeve
422, When the machine is initially at rest the
plunger 848 of the switch is held depressed by
means of an adjustable screw 8£§ carried by an
arm 848 on the bracket 134 fast on the rod 33,
a lock nut 838 being provided for holding tiie
serew 846 in adjusted position. As previously
pointed out, after the last L has been presented
by the operator in the position determined by
the toe and side gages, the rod {32 is moved up-~
wardly by depression -of the treadle 88, the
sleeve 122 being moved upwardly with the red
‘through one or both of the springs 184, i85 to
cause the lever (10 to be swung in the direction
to move the toe rest 86 downwardly into engage-
ment with the top of the forepart of the last.
Thereafter, in response to continued upward
movement of the rod {32, as the treadle 138 is
further depressed, one or both of the springs
{64, 166 acts on the sleeve 122 to cause the fce
rest to be forced hard against the last, the isver
148 being then locked against swinging move-
ment by engagement of ‘the block i§4 with the
stepped block 184, It will be understcod that,
as the last is thus firmly clamped in the posi-
tion determined by the toe and side gages
through the yielding of one.or both of the springs
184, 185 in the continued upward movement .cf
the rod 132, the screw 848 will be moved cut of
engagement with the plunger 843 of the switch
180, thereby permitting the switch to close and to
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complete the circuit through the relay switch
186 to cause immediate energization of the sole-
noid 754. Since the switch 780, however, is con-
nected in series with the above-mentioned five
series switches 192, any slight displacement of
the last in the clamping operation from the po-
sition determined by the toe and side gages will
cause one or more of the five switches 192 to
open, thus preventing the closing of the circuit
through the relay switch 786. If this occurs, the
solenoid of course will not be energized to un-
lock the starting lever 722 and it will be neces-
sary for the operator to unlock the toe rest 86
and to reposition the last L.

For thus unlocking the toe rest 86 and the
lever 110 there is fast on the shaft 216 a hand
lever 882 provided with a rubber pad 854 which
may he struck by the hand of the operator to
cause the bell crank lever 2{4 to be swung in
the direction to move the wedge 188 to the right
(Fig. 10) into position to be engaged by the latch
238, thus unlocking the lever 118 and the toe
rest. As the lever 110 and the toe rest are thus
unlocked, the spring 232 will act on the rod 132
and through the bracket 134 and sleeve 122 to
swing the lever 110 in the direction to elevate
the toe rest 86. The machine is further pro-
vided with fluid pressure-operated means for
unlocking the lever 110 to relieve the operator
of the necessity of manually striking the hand
lever 852, This means comprises a cylinder 856
(Fig. 10) secured to the base 50 and in which
there is fitbed to slide a piston 858. The piston
858 is connected by means of a rod 850 to a link
862, which is provided with an elongated slo
864 into which extends a pin 866 carried by the
downwardly extending arm 224 of the bell crank
lever 220. At one end the cylinder 85¢ is par-
tially closed by a cover plate 868, in which there
is a restricted opening 870 for the admission and
exhaust of air to and from the cylinder. Ad-
jacent to its opposite closed end the cylinder is
provided with a port 812 which is connected by
a pipe 814 to a valve casing 816 (Fig. 15), in
which there is a valve 818 normally held in en-
gagement with a seat on the casing by means of
a spring 880 to prevent communication between
a chamber 882 in the casing that communicates
with the pipe 874 and a chamber 884 which is
connected to a source of supply of pressure fluid,
preferably compressed air. For connecting the
chamber 884 to the pressure source there is pro-
vided a pipe 886 which is connected to the above-
mentioned supply pipe 558. Formed on the
valve 878 is a collar 888 fitted to slide in a verti-
cal bore 880 in the casing 876. When the valve
818 is closed, the cylinder 856 is open to the at-
mosphere through the port 872, pipe 874, bore
890, vertical passages 892 in the collar 888, and
lateral passages 894 in the casing 876. The re-
duced shank portion of the valve 818, above the
collar 888, extends into a central opening in a
plunger 886 which is fitted to slide in the bore
890 and is held by a spring 898 with a shoulder

on the plunger in engagement with a cap 900

threaded into the upper end of the casing 876.
When it is desired to operate the fluid pressure
means to unlock the lever 110, the operator will
move the plunger 886 downwardly into engage-
ment with the collar 888 on the valve 818, thus
closing the lateral passages 894 in the casing
816, and then by further downward movement of
the plunger will open the valve 818 to connect
the pressure source and the cylinder 855. With
the valve 878 held open by the operator, the
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pressure fluid will act to move the piston 8§53 to
the right (Fig. 10), thus causing the bell crank
lever 220 to swing the bell crank lever 214 in the
direction to operate the wedge 190 to unlock the
lever 110 and to move the wedge into position
to be engaged by the latch 239. It will be evi-
dent that, by providing the link 852 with the
elongated slot 864, the operation of the wedge
198 to unlock the lever ({0 may be effected
either manually or by power. If the power
means is used, the return movement of the pis-
ton 808 to the left (Fig. 10) when the.valve 818
is closed is permitted by the pin and slot con-
nection between the link §82 and the arm 224 of
the bell-crank lever 229,

The illustrated machine is further provided
with automatic means for operating the wedge
180 to unlock the arm 110 near the end of the
cycle after the bushing-inserting operation has
been completed. This means comprises a latch
902, which is secured to the carrier 45% (Fig. 16)
and is arranged by engagement with a pivoted
latch 984, connected to the downwardly extend-
ing arm 224 of the bell crank lever 228 by the pin
886, to swing the bell crank lever 220 in the di-
rection to thus operate the wedge {98, in re-
sponse to the reverse movement of the carrier 453
to return the tools 58 and the drills 3% to their
initial starting positions. As shown parlicularly
in Fig. 10, when the carrier 458 is in its initial
starting position the pivoted latch 994 is engaged
by a roll 906 carried by an arm 988 pivotally con-
nected to a bracket 910 secured to the base 50.
The roll 806 rests on a flat surface 8912 on the
carrier 456, with the pivoted latch 994 upheld
in an elevated position in which it will not be
engaged by the latch 882 as the carrier 435 is
moved to the left to position the tools 58 in axizl
alinement with the holes 532 in the plate 84 for
the bushing-inserting operation. As the carrier
456 completes its movement to the left, the roll
906 enters a recess 214 in the carrier 45§ to
vermit the pivoted latch 964 to swing downwardly
into position in front of the latch %82 on the
Thereafter, as the earrier starts
its return movement to the right, the beli crank
lever 220 is swung in the direction to operate the
bell crank lever 214 to move the wadge 199 to
the right into position to be engaged hy the latch
230, thus unlocking the lever 118, The constric-
tion is such that as the wedge is thus moved into
position to be engaged by the latch 230, the roll
996 rides out of the recess 914 and acts to 1ift
the pivoted latch 804 out of engagement with
the latch 992 (Pig, 42),

The mechanism for delivering the bushings B
automatically to the tools 58 comprises a hopper
916 for the bushings (Fig. 34), supported on a
bracket 848 with its bottom face at an inclina-
tion to the horizontal to cause the bushings to
bunch in front of outlet ports 828 in the hopper
that communicate with the raceways 546 (Fig.
36). The channels 922 of the raceways in cross
section are in the shape of an inverted T to re-
ceive the bushings head downward, which are
propelled toward the outlet ports $29 in the hop-
per 818 by means of a rotary brush 924 which
may be driven by any suitable means. The means
for driving the brush 924 in the illustrated con-
struction comprises a shaft 826 on which there
is fast a spiral gear 928 that meshes with a similar
gear 930 fast on a vertical shaft 832 which is ro-
tatably mounted in bearings in the bracket 818.
The shaft 932 has a universal join: connection
934 with a second .shaft 938 which is driven
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through a clutch 937, the driving member 838 of
which is connected by means of ‘a universal jeint
connection %48 with a vertical shaft 842 rotat-
ably mounted in bearings formed in a bracket 244
which is secured to the base 58 by screws 948 (Fig,
18). Fast 'on the shaft 942 is a spiral gear 948
that meshes with a similar gear %83 fast on the
cam shaft 538. The clutch $37 is of the positive
type in which the driven member 252 \Fig. 35)
hag formed thereon a projecting lug or tooth 884
arranged to engage o similarly shaped recess 858
in the driving member 938, the tooth and recess
being held in interlocking relation by means of
a spring 958, against the resistance of which the

cluteh may slip and disengage if excessive resist- ;

ance to the rotation of the brush 924 in the hopper
916 is encountered due to the bunching of the
hushings B. As shown, the driving mercber 933
of the clutch is bored to receive the shafi 936

which is provided with a keyway 88V stidably .

engaged by & key 962 in the driven member 852.

The endmost bushings B at the delivery ends
of the raceways 94% are retained therein by
spring-controlled fingers 964 that are pivotally

connected to the raceways (Fig. 37). The bracket
$43, for supporting the hopper 9i6 and the race- °

ways, is mounted for limited swinging move-
ment about the axis of a substantially vertical
shaft ©3%2 mounted tc turn in bearings in a

VU

bracket 868, which is mounted for swinging .

movement about the axis of a horizental shaft
2i8 supported by a bracket 872, which is secured
to the base 50 by screws 814. Projecting from
the bracket 918 is a bolt 976 that extends through

an enlarged opening in the bracket 968 and the P

end portion of which is surrounded by a spring
4§18 that bears at one end against a washer 988
engaging a finished surface on the bracket 363
and at its other end against a washer $82 sup-

ported by a nut 984 threaded on the outer end ,

of the bolt 873. The spring 878 tends to swing
the bracket 218 in a clockwise direction (Fig.
37) and to hold it with an adjustable screw 989
carried by the bracket in engagement with a
portion of the base 58, The lengths of the race-
ways 566 are preferably such that, by means of
the screw 888, the raceways and the bracket 848
may be adjusted about the axis of the shaft 886
to position the delivery ends of the raceways,
with the bushings B engaged by the fingers 864,
in axial alinement with the inserting tools $8.
Seated within a recess 988 in the bracket 968
(Fig. 34) is a spring (,080 that bears at its op-
posite end against an upwardly extending arm
i,862 on the bracket 872. The spring 1,069 tends
normally to swing the bracket §88 about the axis
of the shaft §70 in the direction to hold the for-
ward, substantially horizontal, end portions of
the raceways 548 pressed yieldingly down on tie
above-mentioned plate 84, but is arranged to
yield to permit upward swinging movement of
the raceways in the event that one or more of
the bushings B, previously delivered to the tools
58, have not been inserted into the last previ-
cusly operated upon and accordingly are still on
tiie tools in the next operation of the nrachine
as the tools are moved upwardly relatively to the
raceways. This may sometimes occur when one
of the drills 55 becomes broken or if .one -of the
bushings is defective, that is, not large enough
1o be retained by friction in one of the holes H
in the inserting operation. If g bushing remains
on one of the tools §8, it will act by engagement
with cne of the bushings at ihe delivery ends
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resistance of the spring 1,800 as the tocls 53 are
moved upwardly in the next operation of the
machine, thereby avoiding any danger of dam-
age to the parts. As the raceways 546 are thus
swung upwardly, they will be held in an ele-
vated position by means of a spring-operated
pin 1664 (Fig. 38), which is slidably mounted in
the bracket $12 and is arranged to engage the
bottom face of a plate 1868 carried by the bracket
$58, the bracket 958 being provided with an en-
larged opening 10688 ‘to receive the pin as the
bracket 968 and the raceways are swung up-
wardly. With the raceways latched by the pin
{&84 in an elevated position, the operator will of
course replace the broken drill or driils or re-
move the defective bushing, after which the
latch pin 1§02 may be withdrawn irom engage-
ment with the bottom face of the plate 1008 by
means of a pin 1019 to permit the spring 1038
to lower the raceways again into engagement
with the plate 84.

Ls previously pointed out, as the slide §20 com-
pletes itg upward movement to insert the fools
88 into the ‘bushings B, located by the fingers
384 at the delivery ends of the raceways in axial
alinement with the tools, the raceways are swung
laterally of the tocls 58, the spring-controlled
fingers 964 yielding as the raceways are thus
swung to release the bushings to the tools. For
thus swinging the raceways 546 at the proper
time, there is provided a cam path [0{2 formed
on the side face of the cam wheel 334 (Fig. 18).
Bngaging the cam 1612 is a roll {94 carried by
an arm 1318 fast on the lower end of a vertical
shaft 1018 supported by a boss 1020 on the
bracket 944 and by a boss 1022 on the bracket

2. Tast on the upper end of the shaft {9{38
is an arm 1924 connected by means of an ad-
justable link {228 to an arm 1823 on the bracket
318 which, as previously pointed out, is mounted
for limited swinging movement about the axis
of the shaft 98%5. As previously explained, the
shape of the cam 1812 is such that, as the slide
558 completes its upward movement to insert
the tools 88 into the endmost kushings B in the
raceways 546, the bracket 8!8 and the raceways
are swung in a counterclockwise direction (Fig.
37) to release the bushings to the tools 58, after
which, as the slide 589 and the tocls 53 are low-
ered, the shape of the cam {8{2 is such as to
permit the spring 918 to swing the bracket 948
and the raceways 586 reversely until the adjust-
able stop screw 986 -engages a portion of the
base 80.

For supplying bushings B to the hopper 24§,
the illustrated machine is provided with a res-
ervoir 1880 which is substantially cylindrical in
form and is arranged to be inserted into the up-
per end of the hopper $i8, the upper portion of
the wall of which is substantially vertical. The
reservoir (830 has formed thereon a lug 10832
which is arranged to engage the top face of the
wall of the hopper and thus to serve as a stop to
determine the correct relative positions of the
reservoir and hopper when in assembled relation.
Riveted to the reservoir {830 is a leaf spring 1034
which acts by engagement with the wall of the
hopper to assist in holding the parts in assem-
bled relation. A cover 1833 is provided for the
reservoir on which is a handle 1838, by means of
which it may be readily removed to permit a sup-
ply of bushings to be placed in the reservoir. As
shown particularly in Fig. 34, the bottom face of
the reservoir is inclined so that the bushings will
gravitate toward a nozzle 1843, with which the
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reservoir is provided and through which the
kushings are fed to the hopper 9i6. The nozzle
840 is preferably located so as to discharge the
bushings into the hopper from a position imme-
diately above the discharge ports 920 in the hop-
per, and pivotally connected to the nozzle 1040 is
a gate 1842, By reference to Fig. 39 it will be
seen that the gate 1042 is arranged to extend
across the mouth or delivery end of the nozzle
1040 and has a downwardly bent, curved end por-
tion 1044 arranged to rest on the bushings in the
hopper 916, the bushings acting to lift the gate
1042 to close the nozzle 1040 when they rise to
a predetermined level in the hopper. Thus only
a limited number of bushings may be permitted
in the hopper at any one time. The arrange-
ment is such that the mass of bushings in the
hopper is reduced to a minimum, sufficient how-
ever to keep the raceways 546 filled. This elim-~
inates packing or jamming of the bushings in the
hopper, with the result that the feeding of the
bushings into the raceways is greatly facilitated
and there is less danger of damage to the brush
924 or to the bushings because of the agitating
action of the brush.

By reference to Fig. 9 it will be seen that the
circuit through the five switches 792 contains
five double-pole, double-throw switches 1046 and
the circuit through the switch 790 a double~pole,
double-throw switch 1048, the switches 1245 and
IB48 being connected in series through one set
of contact points. Each switch 1045 has its mov-
sble arms or blades bridged across the contact
points of one of the switches 792 and the switch
1848 has its movable blades bridged across the
contact points of the switch 799. From the con-
tact points 1050, associated with the normally
inoperative blades of the switches 1046, {048,
taps lead to a testing circuit (052 connected to
the current source 182 and in which there is a
light 1854, Each of the switches 1845, {048 may
be operated by depression of a button 1056 (Fig.
1) to disconnect one of the switches 792 or the
switch 799 from its normally onerating circuit
and connect it to the testing circuit 1052, thus
permifting the operator, by depression of the
hutton 1856, to determine readily by watching
the light 1654 whether any one of the above-
mentioned fingers 834 or the screw 846 requires
adjustment.

In the operation of the machine, with the
parts in the positions shown in Fig., 1 and with
the side gages properly adiusted for the size of
last to be operated upon, a last L will be present-
ed with its toe end face in engagement with the
inclined face 76 of the plunger 74 and with the
bottom face of its forepart inclined upwardly,
after which the heel end of the last will be swung
downwardly until the edge of the bottom face of
the forepart is located in the angles S formed by
the inclined faces 18, 80 of the side gages 66 and
68 and the angle formed by the inclined faces
12, 15 of the toe gage 62. As the heel end of
the last is thus swung downwardly, the edge of
the bottom face of the last is engaged by the in-
clined faces 82 of the side gages 62 and 64, the
two pairs of side gages acting to position the fore-
part of the last with its “center line” in prede-
termined relation to the drills 56, the tce and
side gages 66 and €8 acting to support the last
with the edge of the bottom face of the forepart
in a horizontal plane. It will be understocd
that as the last L is thus presented pressure of
the last on the toe and side gages will cause the
above-mentioned switches 792 to close, thus caus-
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ing the lamp 794 to light, With the last present-
ed in the position determined by the toe and side
gages, the operator will depress the treadle 169
to cause the toe rest 86 to be moved downwardly
into engagement with the top of the forepart of
the last and then to be forced firmly against the
last through one or both of the springs {54, {65.
As the toe rest 86 is thus forced firmly against
the last, the rod 132 and the bracket {24 will
move upwardly relatively to the sleeve 122 to op-
erate the latch 238 to release the wedge (53 to
the action of the spring 228 and to move the ad-
Jjustable screw 846 out of engagement with the
plunger 840 of the switch 790, thus permitting
the switch 788 to close. If the last has not been
moved out of the position determined by the toe
and side gages as it is thus clamped by the toce
rest 86, closing of the switch 7980 will complete
the circuit through the relay 788 the closing of
which will close the circuit through the solenoid
754 which will be immediately energized to cause
the unlocking of the starting lever 722 for move-
ment in the direction to start the power-cpera-
tion of the machine. It will be understood that
as the wedge 130 is released to the action of the
spring 228 it will be moved to the left (Fig. 19)
to carry the block 194 into engagement with one
of the shoulders on the block 184 separating two
of the steps 186, ailer which it will effect a quick
relative movement of approach between the
blocks {94 and {84 to lock the toe rest §§ in en-
gagement with the last. If however, the last has
been moved outb of engagement with one of the
toe and side gages in the clamping operation,
one of the switches 792 will open, thus prevent-
ing the closing of the circuit thrcugh the sole-
noid 724 and the unlecking cof the starting lever
722. If one of the switches 782 opens in the
cilamping operation, the light 794 will, of course,
not remain lighted, thus notifying the operator
that he must release the last and reposition it.
For releasing the last the operator may use
either the hand lever 852 to move the wedge 188
in the direction to be engaged by the latch 233
to effect the unlocking of the lever [{9 and the
toe rest 88, or he may depress the plunger 885 to
cause the fluid-pressure means to thus operate
the wedge 1390, With the last I, clamped by the
toe rest §5 in the position determined by the toe
and side gages and with the treadle 189 held de-
pressed to maintain the switch 798 closed, the
operator will depress the rod 282 to move the
member 88 downwardly into engagement with the
top of the heel end of the last and will then
swing the starfing lever T22 {o the left (Fig, 1)
to start the power operation of the machine. It
will be understood that as the lever 118 is swung
in the direction to move the toe rest 85 into en-
gagement with the last, the arms 284, 286 and
242, 244 carrying the side gages 62, 64 and 65,
68 will be locked against swinging movement by
the action of the cam surfaces 288 on the pins
428 in the cover plate 888. It will be understood
also that at this time the drills 56 are being ro-
tated at high speed by the motor 43§ and that
the carrier 455 is at its extreme position fo the
right as shown in Fig. 24 with the drills in aline-
ment with the hecles 532 in the plate §4. The
cam rolls 524 and 538 are accordingly in engage-
ment with their respective cams 828 and §36, the
cam 528 acting to impart upward movement to
the drill head £32 and the drills 53 to cause the
drills to bore the holes H irmrthe bottom of the last.
It will be understood that each spring 442 will
yvield independently of the others in the upward
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movement of the drill head. as its associated non-
rotatable bushing 4{0 engages the bottom face of
the last.

Meanwhile the cam 836 has swung the cam
lever 548 in the direction to raise the slide 580-to
cause the tools 58 to be inserted into the three
bushings B located at the delivery ends of the
raceways 545 by the fingers 964 in axial alinement
with the tools 58, and the cam {812 has acted on
the arm 1848 to swing the bracket 918 and the
raceways laterally of the tools 58 to release the
bushings B o the tools 88, As the drill head 432
moves upwardly it acts to swing the lever 582 in
the direction to:insert the pin 876 into the locat-
ing hole §78 in the plate 574, thereby effectively
locking the carrier 455 against movement during
the drilling operation, after which the cams 526
and 536 act on their respective levers 512 and 540
to lower the drills 5§ and the inserting tools 53,
the cam 042 then permitting the spring 978 to
swing the bracket §18 and the raceways 546 re-
versely until the adjustable stop 985 engages a
vortion of the base 58 with a new set of bushings
B in alinement with the tools 58. As the drill
head £32 is moved to its initial position, the pin
£718 is withdrawn from engagement with the plate
574 to unlock the carrier 456, after which the cam
584 acts to move the carrier to the left (Fig. 24)
to position the tools 58 in axial alinement with

the holes 532 in the plate 84 and the holes I °

bored in the last for the bushing-inserting opera-
ti_on and with the adjustable stop 624 on the car-
rier in engagement with the fixed stop 626 on the

plate 574, It will be understood. that as the cam -

lever 512 is swung in the direction to impart up-
ward movement to the drills 56 it engages and
swings the lever 584 in the direction to open the
valve in the casing 554, thereby causing a blast
of compressed air to be directed at each driil 53
in the drilling operation and into each hole I tn
insure that ro chips will remain in the holes T
after the drilling operation to obstruct the in-
sertion of the bushings B.therein.

With the carrier 458 in. its left-hand position
on the plate 574 the cam roll. 630 on the cam lever
540 is in engagement with the cam 828 which
then acts to impart upward movement to-the slide
500 and the tools 58 to cause the tools to insert
the bushings B-into the holes H in the last. As
each tool 58 forces its bushings B fully to the bot-
tom of its hole in the last, its associated spring
5838 yields in. the continued upward movement of
the slide 588. Thereafter, the cam 628 moves the
slide 588 to its lowermost position on the earrier
255 and the cam 594 moves the carrier to its right-
hand position on the plate 574 (Fig. 24). As
the. carrier is thus moved, the lever 18 is un-
Iocked automatically by the action of the laich
992 on the pivoted latch 984, the spring 232 then
aeting on the rod 132 to impart upward swinging
movement to the front end of the lever {18 to
elevate the toe rest 86. As the lever (19 is thus
swung, the arm 283 is also swung upwardly
through the rock-shaft {12 to operate the pawl
284 to release the rod 252 to the action of the
spring 262 to move the member 88 out of engage-
ment with the heel end of the last. As the car-
rier 4356 completes its movement to the right
(Fig. 24), the wedge plate 108 acts to swing the
lever 789 and, through the previously described

. connections, the arm 639 in the direction to move
the cluteh member 688 out of engagement with
the internal friction clutch face 648 on the pul-

ley 842 and into engagement with the brake sur- 7
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face 652 to.stop the power-operation of the ma-
chine.

The. features of the mechanism for supplying
hushings to the inserting tools herein disclosed are
not claimed in this application since they form
the subject-matiter of a copending divisional ap-
plication Serial No. 447,234, filed June 16, 1942,

Having thus described the invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. In a power-operated machine, an operating
tool, gaging means for determining the position
of the work relatively to- said operating tool, 2
support movable relatively to said gaging means
to- clamp the work in said position, operator-
controlled starting means for starting the power
operation of the machine comprising a member
initially held against movement in the direction
to start the machine, and means arranged to e
actuated by the movement of the support into
clamping position for releasing said member for
movement in that direction only when the work is
clamped in the position determined by said gag-
ing means.

2. In g power-operated machine, an operating
tool, gaging means for determining the position
of the work relatively to said operating tool,
means for clamping the work in said- position,
a member for starting the power operation of
the machine; and means for locking said member
against movement in the direction fto start the
machine and for releasing it for movement in
that direction- only when the work is clamped in
the position determined by said gaging means.

3. In a power-operated machine; an operating
tool, gaging means comprising a plurality-of gages
movable in response to pressure of a work piece
against them when. presented by the operator
to determine the position of the work piece rela-
tively to said operating tool, a support for clamp-
ing the work piece in the position determined by
the gages for the operation of said operating tool,
a, starting-member, means for locking said start-
ing member against movement in the direction
to start the power cperation of the machine, and
means controlled by all said gages for operating
said last-named means to release said starting
member only when the work piece is clamped in
the position determined by the gages.

4. In a power-operated machine, an operating
tool, a plurality ef gages movable in response to
pressure-of a work piece against them when pre-
sented by the operator to determine the position
of the work piece relatively to said operating teol,
a2 member movable relatively to said gages for
clamping the work piece in said position, meaus
for operating said clamping member, a starting
member, means for locking said starting member
against movement in the directiocn to start the
machine, and means for operating said last-
named means to release the starting member for
movement in that direction arranged to be actu-
ated by the movement of all said gages and the
means for operating said clamping member.

5. In a power-operated machine, ah operating
tool, gaging means for determining the position
of the work relatively to said operating tocol, a
support movable to clamp the work in the posi-
tion determined by said gaging means for the

- operation of said operating tool, a member mov=-

able to start the power operation of the machine,
means for locking said member against move-
ment in the direction to start the machine, and
electrical means for operating said locking means
to release the starting member for movement in
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the direction to start the machine after the sup-
port has been moved into work-clamping posi-
tion.

6. In a power-operated machine, an operating
tool, gaging means movable in response to pres-
sure of the work when presented by the operator
to determine the position of the work relatively
to said operating tool, a member for clamping
the work in the position determined by said gag-
ing means for the operation of said operating tool,
means for moving said clamping member into
operative position, a lever movable to start the
power operation of the machine, means for lock-
ing said lever against movement in the direction
to start the machine, and electrical means for
operating said locking means to release said start-
ing lever for movement in the direction to start
the machine, said electrical means being arranged
to be actuated in response to the movement of
said gaging means and the means for moving
said work-clamping member,

7. In a power-operated machine, an operating
tool, gaging means comprising a plurality of
gages movable in response to pressure of a work
piece against them when presented by the oper-
ator to determine the position of the work piece
relatively to said operating tool, a member mov-
able to clamp the work in the position determined
by the gages, operating means for moving said
work-clamping member into operative position, a
lever movable to start the power operation of the
machine, means for locking said lever against
movement in the direction to start the machine,
and electrical means for operating said last-
named means to release the lever in response to
the movement of all said gages and the operating
means for said work-clamping member.

8. In a power-operated machine, an operating
tool, gaging means for determining the position
of the work relatively to said operating tool,
means for clamping the work in the position de-
termined by said gaging means for the operation
of said operating tool, a member movable in a
direction to start the power operation of the ma-
chine, means for locking said starting member
against movement in that direction, an electrical
device for operating said locking means to re-
lease said starting member for movement in the
direction to start the machine, an energizing
circuit for said electrical device, and a plurality
of contact devices associated with said gaging
means and said clamping means for closing said
energizing circuit only when the work is clamped
in the position determined by said gaging means.

9. In a power-operated machine, an operat-
ing tool, a plurality of gages for determining the
position of the work relatively to said operating
tool, a member movable to clamp the work in
the position determined by said gages, a lever
movable to start the power operation of the ma-
chine, means for locking said lever against move-
ment in the direction to start the machine, elec-
tro-magnetic means for operating said locking
means to release said starting lever, an energiz-
ing circuit for said electro-magnetic means, a
switeh in said energizing circuit for each of said
rages, said switches being connected in series
and arranged to be clesed in response to pres-
sure of the work against the gages, and another
switch in said energizing circuit connected in
series with said first-named switches and ar-
ranged to be closed only when the movement of
said clamping member into clamping position
has heen substantially completed.

10. In a power-operated machine, an operat-
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ing tool, a plurality of gages for determining the
position of the work relatively to said operating
tool, a member movable to clamp the work in the
position determined by said gages, a lever mov-
able to start the power operation of the machine,
means for locking said lever against movement
in the direction to start the machine, a solenoid
for operating said locking means to release said
starting lever, an energizing circuit for said sole-
noid, a contact device for each of said gages ar-
ranged to be closed in response to pressure of the
work against the gage, said contact devices
being arranged in series in said energizing cir-
cuit, and a contact device in series with said
first-named devices for closing said energizing
circuit after the clamping member has been
moved into position to clamp the work.

il. In a power-operated machine, an operat-
ing tool, a plurality of gages for determining the
position of the work relatively to said operating
tool, a member movable to elamp the work in the
position determined by said gages, a lever mov-
able to start the power cperation of the machine,
means for locking said lever against mcvement
in the direction to start the machine, a solencid
for operating said locking means to release said
starting lever, an energizing circuit for said sole-
noid, a relay for closing said energizing circuit,
an energizing circuit for said relay, a contact
device for each of said gages arranged to be
closed in response to pressure of the work against
the gage, said contact devices being arranged in
series in said last-named circuit, and a contact
device connected in series with said first-named
devices and arranged to be closed only after said
clamping member has been moved into position
to clamp the work.

12. In a power-operated machine, an operat-
ing tool, a plurality of gages for determining
the position of the work relatively to said oper-
ating tool, means for holding the work in the
position determined by said gages for the opera-
tion of said operating tool, a member for start-
ing the power operation of the machine, means
for locking said starting member against move-
ment in the direction to start the machine, a
solenoid for operating said locking means to re-
lease said starting member, an energizing cir-
cuit for said solenoid, a relay for closing said
circuit, an energizing circuit for said relay, and
means controlled by all said gages and by said
working-holding means for closing said last-
named circuit.

13. In a power-operated machine, an oper-
ating tool, a plurality of gages for determining
the position of the work relatively to said oper-
ating tool, 2 member movable to clamp the work
in the position determined by said gages for the
operation of said operating tool, a lever movable
to start the power operation of the machine, a
latch pivotally connected to said lever, an abut-
ment arranged by engagement with said latch
to lock the lever against movement in the direc-
tion to start the machine, and electrical means
for moving said abutment relatively to said latch
to release said starting lever, said electrical
means being arranged to be aciuated only when
the work is clamped in the position determined
by all said gages.

14. In a power-operated machine, an operat-
ing tool, a plurality of gages for determining the
position of the work relatively to said operating
tool, means for clamping the work in the posi-
tion determined by said gages for the operation
cf sald operating tool, a lever for starting the
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power operation of the machine, means for lock~
ing said starting lever against movement in the
direction to start the machine, a solencid for
operating said locking means to release the start-
ing lever, an energizing circuit for said solenoid,
contact device associated with said work-
clamping means for closing said energizing cir-
cuit, and a contact device for each of said gages
arranged to be closed in response to pressure of
the work against the gage, said contact devices
associated with the gages being connected in se-
ries with one another and with said first-named
contact device to prevent the closing of the ener-
gizing circuit in the event that the work is moved
cut of engagement with any cne of said gages
in the clamping operation.

15. In a machine for operating upen lasts, a
drill, power-operated means for operating said
drill to bore a hole in a last, gaging means com-
prising a plurality of gages movable in response
to pressure of the last against them when pre-
sented hy the operator to determine the posi-
tion of the last relatively to said drill, means for
clamping the last in the position determined by
said gages for the operation of the drill, and
manually-operated means for starting the power
cperation of the machine only when the last has
keen clamped in the position determined by all
said gages.

16. In a machine for operating upon lasts, a
drill, power-operated means for operafing said
drill to hore a hole in a last, a starting lever,
means for locking said lever against movement
in the direction fto start said power-operated
means in operation, gaging means comprising a
plurality of gages movable in response to pres-
sure of the last against them when presented
by the operator to determine the position of the
last relatively to said drill, means for clamping
the last in the pesition determined by said gages

&

for the drilling operation, and means controlled

by all said gages for operating said locking means
to release said starting lever only when the last
has been clamped in the position determined by
said gages.

17, In a machine for operating upon lasts, a
drill, power-operated means for operating said
drill to bore 2 hole in a last, gaging means for
determining the position of the last relatively to
said drill, mesns for clamping the last in the
rosition determined by said gaging means, a
member movable to start the power operation
of the machine, and means for locking said mem-
ber against movement in the direction to start
the power operation of the machine and for re-
leasing it for moveimnent in that direction only
when the last is clamped in the position deter-
mined by said gaging means.

18, In a machine for operating upon lasts, a
driil, power-driven means for operating gaid drill
to bere a hole in a last, a lever for starting said
power-driven means in operation, means for
locking said starting lever against movement in
the direction to start said power-driven means
in operation, gaging devices for determining the
position of the last relatively to said drill, said
devices each comprising a gaging member mov-
able in response to pressure of the last against
it while other parts of the device are stationary,
a member movable relatively to said gaging de-
vices for clamping the work in the position de-
termined by said geging devices, operating
means for moving said clamping member into
operative position, and means controlled by the
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operating means for said clamping member for
operating: said locking means to release said
starting lever for movement in the direction to
start the power-driven means in operaticn.

19. In a machine for cperating upon lasts, a
drill, power-operated means for operating said
drill to drill a hole in a last, a plurality of gages
movable in responss to pressure o¢f the last
against them when presented by the operator to
determine the position of the last relatively to
said drill, means for clamping the last in the po-
sition determined by szid gages, a member mov-
able by the operator in a direction to start the
power operation of the machine, means for lock-
ing said member against movement in that direc-
tion, and means for operating said locking means
to release said starting member at the end of the
clamping operation in response to continued pres-
sure of the last against all said gages.

20. In a machine for operating upon lasts, a
drill, power-operated means for operating said
drill to drill a hole in a last, gaging means com-
prising a plurality of gages movable in response
to pressure of the last against them when pre-
sented hy the operator to determine the position
of the last relatively to said drill, a member mov-
able to clamp the last in the pesition determined
by said gages, a lever movable to start the power
operaticn of the machine, means for locking said
lever against movement in that direction, and
electrical means for operating said locking means
to release said starting lever when the clamping
member has completed its movement into posi-
tion te clamp the last and in response to con-
tinued pressure of the last against all said gages.

21. In a machine for cperating upon lasts, a
drill, power-operated means for operating said
drill to bore a hole in a last, a plurality of gages
movable in response to nressure of the last
against thein when presented by the cperator to
determine the position of the Jast relatively to
said drill, a member movakle to clamp the last
in the position determined by said gages, a start-
ing lever, means for locking said starting lever

" against movement in the direction to start the

power operation of the machine, electro-magnetic
means for operating said locking means to re-
lease said starting lever, an energizing circuit for
said electremagnetic means, a switch in said en-

" ergizing circuif arranged to be closed after the

movement of said clamping member into posi-
tion to clamp the last has been substantially com-
pleted, and g switch in said energizing circuit
for each of said gages arranged to be closed in

" response to pressure of the last against the gage,
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movement of all said gaging devices and the 75

said last-named switches being connected in se-
ries with one another and with saiq first-named
switch to control said energizing circuit.

22. In a machine for cperating upen lasts, a
drill, power-operated means for operating said
drill to bore a hole in a last, a plurality of gages
for determining the position of the last relatively
to said drill, a member movable to clamp the
last in the positicn determined by said gages for
the operation of said drill, a lever movable to
start the power cperation of the machine, a latch
pivotally connected to said lever, an ahutment
arranged by engagement with said latch to lock
said starting lever against movement in the di-
rection to start the power-gperated means in
operation, and electrical means for moving said
abutment cut of engagement with said latch 1o
release said starting lever, said electrical means
being arranged to be actuated only when the last
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is clamped in the position determined by said
gages.

23. In a machine for operating upon lasts, a
drill, power-operated means for operating said
drill to bore a hole in g last, a plurality of gages
for determining the position of the last relatively
to said drill, means for clamping the last inthe po-
sition determined by said gages for the operation
of said drill, a starting lever, a latch connected
to said starting lever, an abutment arranged by
engagement with said latch to prevent movement
of said starting lever in the direction to start said
power-operated means in operation, a solenoid
for moving said abutment out of engagement
with said latch to release said starting lever, an
energizing circuit for said solenoid, a contact de-
vice associated with said last-clamping means for
closing said energizing circuit, and a contact de-
vice for each of said gages arranged to be closed
in response to pressure of the last against the
gage, said last-named contact devices being con-
nected in series with one another and with said
first-named device to cause the energizing circuit
to remain open to prevent the release of said
starting lever in the event that the last is moved
out of engagement with any one of said gages in
the clamping operation.

24, In a machine for operating upon work, the
combination with means for positioning work
pieces of different sizes, of a member for clamp-
ing a work piece in the position determined by
said positioning means, and means for positively
supporting said member while in clamping posi-
tion comprising a pair of blocks, one of which has
formed thereon a series of steps, said blocks be-
ing relatively movable into a position determined
by a shoulder separating two of the steps on said
one of the blocks, and means for effecting a rel-
ative movement of approach between the blocks
to cause one of the steps to be engaged by the
other block and thus to support the clamping
member positively in any position into which it
has been moved to clamp work pieces of different
sizes.

25. In a machine for operating upon work, the
combination with means for positioning work
pleces of different sizes, of a member for clamp-
ing a work piece in the position determined by
said positioning means, and means for positively
supporting said member while in clamping posi-
tion comprising a block movable with said mem-
ber and provided with a series of steps, a second
block movable relatively to said first block into
engagement with a shoulder separating two of
said steps, and means for moving said second
block in the direction of movement of said first-
named block into engagement with one of said
steps to compensate for slight variations in the
position of said clamping member in operating
upon work pieces of different sizes.

26. In a machine for operating upon work, the
combination with means for positiching work
pieces of different sizes, of a member movable
into position to clamp a work piece in the posi-
tion determined by said means, a block movable
with said clamping member and having formed
thereon a series of stens, a second block movahle
relatively to said first-named block into engage-
ment with a showlder separating two of said steps,
and a wedge for quickly effacting a relative move-
ment of approach between said two blocks to
cause the second block to engage one of said steps
and thus to support the clamping member posi-
tively in any position into which it has been
moved to clamp work pieces of different sizes.
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27. In a machine for operating upon work, the
combination with means for positioning work
pieces of different sizes, of a member movable
into position to clamp a work piece in the posi-
tion determined by said positioning means, a
block movable with said clamping member and
having formed thereon a series of steps, a block
movable relatively to said first-named block into
position to engage a shoulder separating two of
said steps, and a wedge for quickly moving the
second block relatively to the first-named block
into engagement with one of szid steps to support
the clamping member positively in any position
into which it has been moved to clamp work
picces of different sizes.

28. In a machine for operating upon work, the
combination with work-supporting means, of a
clamping member movable relatively to said sup-~
porting means into position to engage work pieces
of different sizes, a block movable with said
clamping member and having formed thereon a
series of sfeps, a second block movable relatively
to said first-named block into engagement with a
shoulder separating two of said steps, and a mem-
ber for thus moving the second block, said mem-
ber being movable thereafter relatively to said
second block and having formed thereon an in-
clined surface to cause the second block to be
moved into engagement with one of said steps
to support tire clamping member positively in-uny
position into which it has beeir moved in clamp-
ing work pieces of different sizes.

29. In a machine for operating upon work, the
combination with work-positioning means, of 2
member movable into position to clamp a work
piece, and means for positively supporting said
clamping member while in work-clamping posi-
tion comprising a block movable into different
positions in response to the movement of said
clamping member to clamp work pieces of differ-
ent sizes, said block having formed thereon a se-
ries of steps, a second block movable relatively
to said first-named block into engagement with
a shoulder separating two of said steps and a
wedge for thus moving the second block after the
completion of the movement of the clamping
member into clamping position, said wedge being
movable thereafter relatively to said blocks to ef-
fect a quick relative movement of approach be-
tween the blocks to compensate for slight varia-
ticns in the position of said clamping member in
operating upon work pieces of different sizes.

30. In a machine for operating upon work, the
combination with work-positicning means, of a
work support, means for moving said work sup-
port into operative position, and means for posi-
tively supporting the work support after it has
been moved into operative position comprising a
block movahle with said work support and having
a plurality of steps formed thereon, a second
block arranged to engage any one of the steps
on said first-named block, a wedge on which
said second block is mounted, and means for
moving the wedge in time relation to the move-
ment, of the work support to carry the second
block into engagement with a shoulder on said
first block separating two of said steps and for
then moving the wedge relatively to said second
block to move the second klock into engagement
with one of said steps.

31. In a machine for operating upon work, the
combination with work-pesitioning means, of a
work support, a member for moving said work
support into operative position, spring means ar-
ranged to be compressed in the movement of
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said member to cause the work support to be
pressed yieldingly against the work, and positive
means for locking the work support in operative
position after it has been thus yieldingly oper-
ated, said means comprising a block movable with
the work support and having formed thereon a
plurality of steps, a second block arranged to en-
gage any one of said steps, a spring-operated
wedge on which said second block is mounted,
and a latch for releasing said wedge to the action
of its spring substantially at the time in the
movement of said member when the work sup-
port has been moved into cperative position to
cause the second block to be moved by the wedge
into engagement with a shoulder on the first
block separating two of said steps and then to
be forced into engagement with one of said steps
by the continued movement of the wedge.

32. In a machine for operating upon lasts, the
combination with last-positioning means, of a
support for the top of the forepart of the last, a
lever for moving said support heightwise of the
last into operative position, and mechanism for
locking said lever against reverse swinging move-
ment with the support in operative position, said
mechanism comprising a pair of members rela-
tively movable in two directions into interlocking
engagement to compensate for variations in the
position of said lever in operating upon lasts of
different sizes.

33. In a machine for operating vpon lasts, the
combination with last-positioning means, of a
support for the top of the last, a lever for mov-
ing said support heightwise of the last into oper-
ative position, a member movable to operate said
lever, and means for positively locking said lever
against reverse swinging movement comprising
a block carried by said lever and having formed
thereon a series of steps, a second block arranged
to engage one of said steps in any position into
which the lever has been moved in operating
upon lasts of different sizes and a spring-oper-
ated wedge for moving said second block into
engagement with a shoulder on said first block
separating two of said steps after the movement
of said lever has been substantially completed,
said wedge being movable thereafter relatively to
said second block toc move it into engagement
with one-of said steps.

34. In a power-operated machine, an operat-
ing tool, a work-clamping member, means. for
operating said clamping member to force it yield-
ingly into engagement with the work, positive
means for locking the clamping member in en-
gagement with the work after it has been thus
yieldingly operated, operator-controlled means
for starting the power operatien of the machine
only when the work has been clamped by said
clamping member. and power-operated means
enabling the operator at will to operate said lock-
ing means to release said clamping member prior
to the power operation of the machine,

35. In a power-operated machine, an operat-
ing tool, gaging means for defermining the posi-
tion of the work relatively to said cperating tool,
a member for clamping the work in the position
determined by said gaging means, means for op-
erating said clamping member to force it yleld-
ingly against the work, positive means for lock-
ing the clamping member in engagement with
the work, a member for starting the power op-
eration of the machine, and power-operated
means controlled independently of said starting
member enabling the operator at will to operate
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said locking means to release said clamping
member.

36. In a power-operated machine, an operat-
ing tool, gaging means for determining the posi-
tion of the work relatively to said operating tool,
a member for clamping the work in the position
determined by said gaging means, means for op-
erating said clamping member to force it yield-
ingly against the work, positive means for lock-
ing the clamping member after it has been thus
yieldingly operated, a member movable to start
the power operation of the machine only when
the work has been clamped in the position de-
termined by said gaging means, and fluid-pres-
sure means under control of the operator for
operating said locking means to release said
clamping member.

37. In a power-operated machine, an operat-~
ing tool, gaging means for determining the po-
sition of the work relatively to said operating
tool, a member for clamping the work in the
position determined by said gaging means,
means for operating said clamping member to
force it yieldingly against the work, positive
means for locking said clamping member after
it has been thus yieldingly operated, a member
movable to start the power operation of the
machine, means controlled by said gaging means
for releasing the starting lever for movement in
the direction to start the machine only when the
work has been clamped in the position -deter-
mined by said gaging means, means movable by
the operator for operating said locking means
to release said clamping member, and addition-
al means for operating said locking means alter-
natively by power. ’

38. In a power-operated machine, an oper-
ating tool, gaging means for determining the po-
sition of the work relatively to said operating
tool, a member for clamping the work in the po-
sition determined by said gaging means, means
for operating said clamping member to force it
yieldingly against the work, positive means for
locking said clamping member after it has been
thus yieldingly operated, a member movable to
start the power operation of the machine, elec-
trical means contrelled by said gaging means
for releasing said starting member for move-
ment, in the direction to start the machine only
when the work is clamped in the position deter-
mined by said gaging means, and fluid-pressure
means under control of the operator for oper-
ating said locking means at will to release said
clamping member,

39. In a machine for operating upon lasts, a
drill, a bushing-inserting tool, means for posi-
tioning lasts of different sizes in predetermined
relation to said drill and tool, a support for the
top of the last, means for operating said sup-
port to force it yieldingly against the last, posi-
tive means for locking the support after it has
been thus yieldingly operated and before the
drill cperates on the last, power-operated means
for operating said drill and tool alternately to
drill a hole in the last and then to insert a bush-
ing into said hole, and automatic means for
operating said locking means to release said last
support after the last has been operated upon
by said tool.

49. In a machine for operating upon lasts, a
drill for drilling a hole in a last, a tool for in-
serting a bushing into said hole, means for posi-
tioning a last in predetermined relation to said
drill and tool, a support for the last, means for
operating said support to force it yieldingly
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agalnst the last, positive means for locking the
support after it has been thus yieldingly oper-
ated, power-operated means for operating said
drill and tool alternately, a carrier movable in
one direction to move said drill out of operative
relation to the last and to position the tool in
operative relation to the last after the drilling
operation has been completed and then movable
reversely to its initial starting position, and
mechanism operative in response to the reverse
movement of said carrier for operating said
locking means to release said last support.

41. In a machine for operating upon lasts, a
drill for drilling a hole in a last, a tool for in-
serting a bushing into said hole, means for posi-
tioning a last in predetermined relation to said
drill and tool, a member for clamping the last
in the position determined by said means, means
for positively supporting said member while in
clamping position comprising a block movable
with said member, a second block, a wedge on
which said second block is mounted and a spring-
operated lever for moving said wedge in the di-
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rection to carry said second block into engage-
ment with a shoulder on said first block and for
thereafter moving the wedge relatively to said
second block to force it into locking engagement
with said first block, power-operated means for
operating said drill and tool alternately, a car-
rier movable in one direction to move the drill
out of operative relation to the last and to posi-
tion the tool in operative relation to the last
after the drilling operation and then movable
reversely to its initial starting position, and
means for connecting said spring-operated le-
ver and the carrier substantially at the end of
the movement of the carrier to position the tool

5 in operative relation to the last to cause the

carrier during its reverse movement to swing
sald lever against the resistance of its operating
spring in the direction to move said wedge re-
versely to carry the second block out of engage-
ment with said first block and thus to release
said clamping member.

AUGUST R. SCHOENKY.




