


April 6, 1943. A. R. scHOENKY 2,315,548 
MACHINE FOR OPERATENG UPON WORK 

Filed Jan. 2, l94. l4 Sheets-Sheet 2 

ZZ it Š ES ... ...... 
S SaaSSNNNNSN 

S 

  



April 6, 1943. A. R. SCHOEN KY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l 14 Sheets-Sheet 3 

S7 

  

  

  



2,315,548 

l4 Sheets-Sheet 4 

//2 

A. R. SCHOENKY 

MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 1941 

26/2 

262 

25A 

April 6, 1943. 



April 6, 1943. A. R. scHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l l4 Sheets-Sheet 5 

293 2, 

%3ASH 
WZ, 22 2 % 297 ff. 

St. St II, 
320 320 

7-yyyyyyyiyy ...) 5. E. 

WVEN7 (JR 
3rtiffs-as (2442 6-1, Fig. 9. 760/ 3.222 

  

    

  

  

    

  

    

  

    

  

  

  

  

  



April 6, 1943. A. R. scHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l 4. Sheets-Sheet 6 

4x4S. (e 92. 
196' /2A 

22 /64 pe Eggs (i. 
tOE Z X2 

33%ives /32 
2. %984 962.97. 2 

III SV 
976 
226 

14 

I 
st 

WVEN7 (JR 
4-year. 5. 
/b4-4- 44-42,42 -2266 

      

  

  

  

  

  

  

  
  

  

  

  

  

  

  

      

  

  

    

  

  

  

  

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, l94l 4. Sheets-Sheet 7 

& 8 - 

/72 É2 
W 2. 

S& 

2232 24 7241, -Seá4 4 t 
/2-6-67 2, 26 -22 

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l. l4. Sheets-Sheet 8 

ZSSSNNNN N Š . Vs - Y - Es SN S Sai Y es S. 27 NSSggs GAer 23S 2 fiS-SCGS: SSNS 2 - S S3. 6 STS S. g e AskolaySLRs W assissies S3, S 

2 ------------------------ r-T E. ". 

R is IIHHHHS 

2 

S 2 if Sg 
(27. Es 2ZNSS 

N N2 N N& 
asses: SS a /V Yes2 itz2 Z % year S S- e 

Vs S. a 4-4- 
S$ 12.2%%a. 

  

  

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

    

    

  

  

      

      

  

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan, 2, 194l . 4. Sheets-Sheet 9 

Z 

% % 

Sniff 
238 % 32 2 % 43ZT3 

  

  

  

    

    

  

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 1941 l4 Sheets-Sheet O 

- 2 ZN Elevels ANN ar N 

RAR SEESEAN 
-----, 

sessist s 
NS S. SN SiN2 S. iii. to E RSSSJ 

s EE S. ESSE2 st LRS N N.N. S. NSS% S - 
SS ISSS 5. 

EN ISS 

N 

3. WVEW7 / A 
t M 

3rist 22e24. 

    

  

  

    

  

  

  

    

  

  

  

  

  

  

    

  

    

    

    

  

  

  

    

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filled Jan. 2, 1941 14 Sheets-Sheet ll 

2 Z2 % % % % 
71 Za 

A. (Š) IWS 
Q s r" 

3 O Fig.29. 
fiv 3.22. 

/44-457 
-222-242, 

  

    

  

  

  

  

  

  

  

  

  

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l 4. Sheets-Sheet l2 

9 allo -- - - - - - - - - - - - - -T566 TT 

Eitile iO 
N%f 406, 7 EN46 (2 

4- - 2-s 
A. O w 

f 

f 

R / 

SS S. 

NS 33 % 
an Fig33. ?wVEN7 (JR 

B 2S S5 22 6 year-s-44-47. Af, 22 SNS 222 /t 12 
A22-. EN 2. 16- 22-y- 

A2O YN2 #42 -62 as?as 

  

  

  

  

  

  

  

    

  

  

  

    

  

  



April 6, 1943. A. R. SCHOENKY 2,315,548 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l l4 Sheets-Sheet l3 

  



April 6, 1943. A. R. schoENKY 2,315,548. 
MACHINE FOR OPERATING UPON WORK 

Filed Jan. 2, 194l 14 Sheets-Sheet la 

7 za A 5 
2S 
%hs-2P 3, GRT G. 

& a Visi 
XXXVIII93 1. 

585 area 
A 

T Sg 

SKSN 

572 

WZZ f61 Z94. Yus N 
9/2 906 4-2 ZZ 

a 2 2 > y 

4-5 

  

  

  

  

  

  

  

  

  

  

  

    

  



Patented Apr. 6, 1943 

UNITED STATES 

2,315,548 

PATENT OFFICE 
2,315,548 

RACHENSE FOR, CEPERATING UPON WORS 
August, R. Sci Oerly, Swampscott, Rass, assign 

or to United Shoe Machinery Corporation, 
Feinington, N. S., a corporation of New Jersey 

Application January 2, 1941, Seria. No. 32,49 
(C. 44-278) 4: 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 Sane general type as that disclosed in 
Letters Patent of the United States No. 1,938,639 
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 

ninentioned 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 botton, and 
three inserting tools for inserting three bushings 
in the holes drilled in the last to adapt the last 
for use in practicing the method disclosed in 
United States Letters Patent No. 1,674,060 
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 a 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 clainping 
member arranged by engagement with the top 
of the forepart of the iast to clainp it in the 
position deterrined 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-operation of the nachie after the last 
has been clamped in the position determined by 
the gaging means. In the use of such nachines 
it has been found that the operator Sometimes 
fails to position the work in engagement with 
all of the gaging devices or, if the work is prop- 5 
erly positioned in engageinent With ail of the 
gaging devices, the work may be accidentally 
noved out of engageinent with one or more of 
these devices in the clamping operation. If this 
occurs, it will result in faulty work, since the 

() 

5 5 

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-linentioned 
letters Patent No. 1,674,060. 
In view of the above, it is an object of the 

present invention to provide in a machine of the 
above-mentioned type means enabling the op 
erator to start the power operation of the na 
chine only When the Work has been clan ped 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 
noving the abutment out of engagement with 
the latch to release the starting lever. Con 
nected in Series in the energizing circuit for the 
solenoid are a plurality of contact devices asso 
ciated one 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 positively in any position to 
Which it has been noved 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 noved 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-clamping position, there is provided a block 
which is movable with the clamping member and 
has formed thereon a series of steps, 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 accidentally 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 unlock 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 
mal operation with the nachine substantially at 
the end of its cycle. 
The above and other features of the invention, 

including various novel details of construction s 
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; 

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

Fig. 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; 

Fig. 5 is a section on the line V-W of Fig. 1; 
Fig. 6 is a section on the line VI-VI of Fig. 4; 
Fig. 7 is an enlarged section on the line 

WII-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-cla?piing men 
ber and parts associated thereWith; 

Fig. 11 is a section on the line XI-XI of Fig. 10; 
Fig. 12 is a detail view of a portion of the mech 

anism shown in Fig. 11; 
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Fig. 13 is a section on the line XIII-XIII of 
Fig. 10; 

Fig. 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 controlling the starting lever of the 
machine with the parts in their initial positions; 

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

Fig. 8 is a Section Cin the line XVIII-XVIII of 
Fig. 2; 

Fig. 9 is a Section on the line XIX-XX of 
Fig. 18; 

Fig. 2) is a section on the line XX-XX of 
Fig. 18; 

Fig. 2 is a Section oil the line XXI-XXI of 
Fig. 20; 

Sig. 22 is a Section on the line XXI-XXII of 
Fig. 29, sihowing some cf the parts of the clutch 
controlling mechanisin in their initial starting 
positions; 

Fig. 23 is a similar view but showing the parts 
in the positions they occupy after the clutch has 
been released; 

Fig. 24 is a view partly in front elevation and 
partly in Section of the mechanism for operating 
the drilis and bushing-inserting tools; 

Fig. 25 is a detail view of a portion of the driv 
jing connections; 

Fig. 26 is a Section on tile line XXVI-XXVI of 
Fig. 24; 

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

Fig. 23 is a section on the line XXVI-XXVIII 
of Fig. 27; 

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

Fig. 30 is a Section Cn the line XXX-XXX of 

3. 

Fig. 29; 
Fig. 31 is a Section on line XXX-XXXI of 

Fig. 24; 
ig. 32 is a section on the line XXXII-XXXII 

of Fig. 31; 
Fig. 33 is an enlarged vertical Sectional view 

of a portion of the last-drilling means; 
Fig. 34 is a section on the line XXXIV. XXXIV 

of Fig. 24; 
Fig. 35 is a Section on the line XXXV-XXXV 

of Fig. 34; 
Fig. 36 is a Section on the line XXXVI-XXXVI 

of Fig. 34; 
Fig. 37 is a Section on the line XXXVII 

XXXVII of Fig. 34; 
Fig. 38 is a Section on the line XXXVIII 

XXXVIII of Fig. 37; 
Fig. 39 is a view in Side elevation of the bush 

ing cover; 
Fig. 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 parts in the positions they occupy sub 
Stantially at the time when the clamping mem 
bel jS released; and 

Fig. 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 coinprises a base 50 to 

the u;per Surface of which is secured by bolts 52 
a yoke-shaped bracket 54 which supports mech 
anism for clamping a last L. (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 
rilling means, comprising three drills 55 (Fig. 

24), and the inserting means, comprising three 
inserting tools 58, are mounted in the base 50 
below the last-positioning and clamping means; 
&nd 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 60 (FigS. 4 and 5) for 
engaging the edge of the bottom face of the last 
at the toe end, a pair of gages 62, 64 for engaging 
the edge of the botton face of the last at the 
opposite sides of the toe end, and a pair of gages 
56, 68 for engaging the edge of the bottom face 
of the last at the opposite Sides at a Substaintially 
greater distance from the toe gage 69 than the 
side gages 62, 64. The toe gage 6) is formed in 
two parts for purposes more particularly here 
inafter explained and comprises a block 70 se 
cured to the base 5 and provided With a rough 
ened or corrugated face 2 (Fig. 3) that extends 
inwardly of the edge of the last botton at the 
toe end and is inclined down Wardly at a slight 
angle to the horizontal, and a second block or 
plunge: 4 mounted for limited sliding movement 
on the block 3 and having its last-engaging 
face 8 inclined rearwardly of the machine at a 
silight angle to the substantially vertical toe end 
face of the last. The Side gages 66 and 68 are 
also provided with in Wardly and downWardly in 
clined corrugated faces 8 and with upwardly 
and outwardly inclined faces 8. The last-en 
gaging faces 33 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 56, the toe gage 69 and the side gages 66 
and 68 also acting to support the last in prede 
termined heightwise relation to the drills With 
the edge of its bottom face in a horizontal plane. 
As more particularly hereinafter described, the 
side gages 62, 83, 66 and 68 of each pair are in 
terconnected for simultaneolS in ovement to Ward 
or from each other laterally of the last, and 
spring means is provided for urging them inward 
ly toward each other and holding 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 6 and S3 slidably engage a plate 84 re 
movably mounted at the top of the base 5). The 
plate 84 is located in proper relation on the base 
5C by pins 83 and is clamped to the base by straps 
85 (Figs. 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 position 
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 86 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 86 herein shown is substantially 
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3. 
like that disclosed in Letters Patent No. 1,957,604, 
granted May 8, 1934, on an application of F. 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 96 vertically movable in the 
bracket 54. The hollow shaft 96 is bored to re 
ceive a laterally extending pin 98, through which 
there is threaded a rod GO having an upwardly 
extending, oppositely threaded portion 32 ex 
tending through a pin 94 which projects into 
Slightly elongated slots 36 in the arms of a 
forked portion f C8 of a lever 0 fulcrumed at 

2 to the bracket 54. Fast to the upper end of 
the rod (0 is a hand wheel 4 for turning it, 
and adjustably clamped to the rod 00 within 
the hollow shaft 96 is a rectangular block 6 that, 
acts to hold the rod (0 frictionally against 
turning movement. It will be evident that by 
turning the hand wheel 4 the position of the 
shaft 96 relatively to the lever iO may be quickly 
adjusted to vary the heightwise position of the 
toe rest 86. 
At its opposite end the lever 0 is bored to re 

ceive the shank portion if 8 of a yoke 20, the 
arms of which straddle a sleeve 22 and are piv 
Otally connected thereto by trunnions 24 (Fig. 
10). A pin 25 in the lever 0, engaging a cir 
cumferential groove 28 in the shank 8, holds 
the parts in assembled relation while permitting 
the yoke 29 to turn relatively to the lever . 
The sleeve 22 is bored slidably to receive a bush 
ing 30 that surrounds the upper end portion of 
a rod 32 between the hub of a lever 34, secured 
to the reduced upper end portion of the rod by 
a nut 36, and a disc 38 on the rod 32 (Fig. 13). 
At its lower end the rod 32 has a ball and socket 
connection 4.0 (Fig. 2) with the forwardly ex 
tending arm of a lever 42 pivoted at 4A to a 
bracket 46 which is secured by screws 48 to 
the base 50. The lever 42 has a rearwardly ex 
tending arm 50 which is connected by a link 
52 to a second substantially vertical link 54, 

pivotally connected at 56 to a bracket 58 se 
cured to the base 5. Also pivotally connected 
at 56 to the bracket 53 is a treadie 6 which 
is connected to the above-mentioned link 52 by 
means of a link f82. 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 64, 66 of which the 
Spring 6 is the heavier. The lower ends of 
both these Springs are supported on a washer 
68 (Fig. 10) which rests on a pin () that ex 
tends through the rod 32. At their upper ends 
the Springs 4, 63 are in engagement respec 
tively with rings 72, 74 which are vertically 
movable on the rod 32 independentiy of each 
other. The rings 2 and 14 are held by the 
Springs f64 and S6 in engagement with the 
disc 38, which is provided with three equally 
Spaced elongated slots 76 (Fig. 14) through 
which extend three equally spaced pins 13 car. 
ried by a ring 80 that surrounds the bushing 
30 below the sleeve 22. At their lower ends 
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the pins 78 rest on the ring 4, and formed in 
the ring 2 are three equally spaced recesses 82, 
which are in alignment with the pins 8 when 
the ring 33 is in the position shown in FigS. 13 
and 14. By turning the ring 33 the pins 78 
may be moved out of alignment With the recesses 
f82 and into positions in which they Will bear 
on both rings 2 and 4. It will be understood 
that depression of the treadle 6 will first cause 
the rod 32 and the parts supported thereon to 
move upwardly as a unit until the lever 0 has 
been swung about its pivot 2 far enough 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 33 by continued depression of the 
treadle 6, further upward movement is in 
parted to the sleeve 22 to force the toe rest 
more firmly against the last, either through the 
spring 66 or both springs 65 and 86 selectively. 
As the toe rest is thus forced firmly against 

the top of the forepait, of the last, through one 
or both of the springs i G4, S6, the treadle 88 
will preferably have been depressed far enough 
to swing the link 5.2 and the arm E3 on the 
lever 42 into Substantially parallel relation and, 
in order to hold the last, thus firmly clamped in 
the position determined by the above-men 
tioned gaging means, there is provided Imeans for 
locking the lever 3 positively against reverse 
Swinging movement. This means comprises a 
block 24 (Fig. 10) which is secured to the level 
; : and has its bottorn face provided with a 
series of steps 33. Slidably mounted on a hori 
Zontal guide way 33 formed on the bracket, 54 
directly beeath the block 84 is a wedge 9. 
provided with an inclined guideway $2 for a, 
Second block 9 the upper face of which for a 
Substantial portion of its length is substantially 
parallel to the horizontal guideway 33. Pivotal 
ly connected to the wedge S is a short up 
wardly extending arm 93 carrying a pin S3 
that extends inwardly and is held in engagement 
with the end face 2 of the block '94 by a spring 
22 that, extends between the arm 9 and a pin 
22: in the wedge 98 (Figs. 10 and 11). A pin 
25 projecting upwardly from the wedge 9 into 
an elongated slot 2,3 in the block 9A limits 
movement of the block relatively to the Wedge 
$ in one direction. 
nected by a link 2 to the upper end of one 
arm 3:2 of a bell crank lever 23 pivotaly con 
nected at 25 to the bracket, 5. The bell Crank 
lever 2: 6 has a second arm, having a pin and 
slot connection 23 with one arm of a bell crank 
lever 22 pivoted at 222 to the bracket 5A. The 
bell crank lever 22 has a second down Wardly 
extending arm 224 between which and a plate 
236 fastened to the base 58 there extends a 
Spring 23 that tends to swing the bell crank 
lever 22 and, through the pin and slot con 
nection 28, the bell crank lever 2 in the di. 
rection to move the wedge 9 to the left (Fig. 
10). Initially the wedge 9) is held against the 
resistance of the spring 228 at the extreme right 
hand end of the guideway 38 by means of a 
spring-operated latch 23, which is pivotally 
connected to the bracket, 55. With the Wedge 
9 thus held by the latch 233, downward move 

ninent of the rod 32 to swing the lever in the 
direction to raise the toe rest is limited by en 
gagement of the block 33 with one of the steps 
86 on the block 8. A spring 232 (Fig. 2), con 
nected at Che end to the base is and at the 

The wedge is con 
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justable collar 236 secured to the rod 32, tends 
normally to impart downward movement to the 
rod 32 and to hold the block 84 in engagement 
with the block 94. The latch 233 has a lateral 
ly extending arm 238 carrying a shouldered 
screw 2&E), the body portion of which extends 
through an elongated slot 242 formed in a link 
283 which is pivotally connected at its upper 
end to an arm 246 of the lever 36. It will be 
understood that as the rod 32 is raised by de 
pression of the treadle 88, the link 233 noves 
lip Wardly With the rod. Threaded in the lower 
end of the link 265 is an adjustable screw 243, 
arranged by engagement with the screw 240 to 
SWing the latch 233 in the direction to release 
the Wedge 36 to the action of the spring 223 as 
the link 242 is thus moved upwardly. The wedge 

is thus released substantially at the time in 
the upward movement of the rod 32 when the 
toe l'est 8S 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 
block 84 moves with it until its end face 25 en 
gages one of the substantially vertical faces or 
shoulders on the block E 84 separating two of the 
steps 85, continued movement of the wedge 92 
to the left then acting to raise the block 34 Un 
til it engages one of the steps 86 on the block 
84. It will be understood that in operating 
upon lasts of different sizes, the position of the 
lever Will vary in accordance with variations 
in thickness of the foreparts of such lasts. By 
providing the block 34 with a plurality of steps 
$36, a Wedge 93 having a slight inclination may 
be used, thereby rendering the parts self-locking 
While affording sufficient amplitude of movement 
to cause the block '94 to engage one of the steps 
83 in any position into which the lever may 

be noved in Operating upon lasts of different 
SIZeS. 

The above-mentioned nerber 33, 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 236 secured to the bracket 54. The rod 
252 is held against turning movement in the 
bracket by means of a tongue 255 that slidably 
engages a groove 258 in the bracket 25i, and 
Surrounding the rod 232, between the bracket 
and the head 288 of the rod, is a spring 282 which 
tends normally to uphold the rod with a shoul 
der 284 thereon in engagement with a portion 
of the bracket 254 and with the member 83 in 
an elevated position. The member 88 is in the 
form of an inverted f, the crossbar of the T 
being rounded and of sufficient length to engage 
the top face of the heel end of the last, for sub 
Stantially its entire width. The member 8 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 26, as may be necessary in operat 
ing upon lasts of different lengths. As shown, 
the lower end portion 2S6 of the rod 252 is forked 
to Straddle the member 83, the arts of the forked 
portion 333 being provided with elongated slots 
238 through which extends a pin 2; 3 carried by 
the aims of a yoke 22 that straddles the forked 
lower end 266 of the rod 252. The yoke 2 is 
pivoted to a projection 273 on the forked end 238 
of the rod and seated in a recess in the projec 
ion 24 is a Spring 273 that bears at its ugper 
end against a laterally extending rib or the yoke. 
22. The Spring 278 upholds the yoke it and 

other end to a pin 234 projecting from an ad- 75 the member 88, with segmental teeth to the 
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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 276, 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 276 for engagement 
with the toothed block 280 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 286 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 be 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 f 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 O 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 gages 

66 and 68 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. 296 is loosely mounted 
on a shaft 304, similariy Supported partly in the 
base 50 and partly in the cover plate 309. The 
portion of the shaft 304 that extends through 
the hub of the arm. 296 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 30 is a 
collar 306, provided with an arcuate slot 308 
through which extends a cap screw 30 threaded 
into the cover plate and arranged to hold the 
collar 396 on the shaft 34 against turning move 
ment. The slot 3 C8 is concentric With the axis 
of the upper and lower end portions of the shaft 
304, and by loosening the screw 30 it will be 
evident that the collar and the Shaft 304 may be 
turned to vary the spaced-apart positions of the 
arms 294, 295 to insure the proper meshing of 
their inwardly extending toothed portions 32, 
34. Each arm 294, 296 has a laterally extending 
projection 316 provided at its outer end With a 
boss 38 engaging a finished Surface 32 on the 
base 50 (Fig. 8). The shaft 298 projects above 
the cover plate 300 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 300 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 330, 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 36 of the arms 294, 296 and pins 338 in 
the base 59 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 333 it will be evident that the finger 322 
on the shaft 298 may be rotated to vary the 
spaced-apart positions of the side gages 63, 68, as 
may be necessary in Operating upon lasts of dif 
ferent Widths. The side gages 62 and 64 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 346, 348. Shaft 346 has 
an eccentric portion, on which the arm 342 is 
mounted, and has keyed to its upper end a collar 
338 similar to the collar 366 of the shaft 304. 
Each arm 342, 344 has a lateral projection 350 
provided at its outer end with a boss 352 resting 
on the finished surface 320 of the base 50, 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 306. The rod 360 is 
guided for movements toward and from the 
finger 358 by means of a block 364 SWivelled in 
the cover plate 30. 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 366 is a 
hand wheel 38. It 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 294 is formed in two parts, one 
part being keyed to the Shaft 298 and carrying 
screws 32 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 
6). The hub of the arm 344 carrying the side 
gage 6i is similarly constructed. 
In the illustrated machine, means is provided 

for locking the arms 294, 296, 342 and 344 
against OutWard movement in response to the 
SWinging movement of the lever 0 in the direc 
tion to move the toe rest 86 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 36 (Fig. 5) which is supported 
by brackets 378 secured to the bracket 54 and is 
held against end Wise movement in the brackets 
318 by means of a set screw 380. Slidably 
mounted on the rod 376 is a flanged sleeve 382 
connected by links 383 to the forked end of the 
arm 3ii. A flange 386 of the sleeve 382 is bored 
to receive four rods 388 that are pivotally con 
nected at their lower ends to levers 390 which 
are pivotally connected to the above-mentioned 
cover plate 300 (Fig. 8). Threaded on the up 
per end of each rod 338 are nuts and lock nuts 
892 and Surrounding each rod between the flange 
388 and a shoulder 394 on the rod is a spring 
396. Each lever 390 (Fig. 8) has formed thereon 
a can Surface 398 which engages the head of a 
pin 430 vertically movable in the cover plate 300 
and engaging at its lower end one of the above 
mentioned bosses 318, 352. The construction is 
Such that as the lever 9 is swung in the direc 
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tion to impart downward novement to the toe 
1'est 39, the arrin 354 is swung in the direction 
to rove the sleeve 332 doWinWardly on the rod 
373. As the sleeve 382 is thus noved, it acts to 
compress the Springs 33i and to impart SWing 
ing movements to the levers 338 in directions to 
cause the cam surfaces 388 to force the pins 48 
hard against the bosses 3 3, 353, which rest on 
the finished Suifaces 33 of the base 5:3. The 
arins 238, 286 and 332, 3&4 are thus held against 
relative SWiinging Oveilent to assis, in pre 
venting displacement of the side gages 32, 6, 6 
and S3 as the last is clamped by the toe rest 8 
in the position determined by the gages. 
The raounting of the thi'ee drills 55 and the 

three guishing inserting tools 33 and the mecha 
isin for operating these two sets of tools Will 

now be described. The drills 53 are rotated rap 
idly by constantly driven Spindles & 2, ÉÉ3 and 
i; 6 to bore the three parallel holes H (sigS. 4 
and 33) extending fron the botton face of the 
last at a predetermined angle, i. e., Substantially 
a right angle to the general plane of the botton 
of the forepart of the last, after which three 
bushings B are forced to the bottons of the holes 
by the inserting tools 58. Preferably the bush 
ings are of slightly larger diameter than the 
bored holes so that they will be retained by fric 
tion in the last after they have been forced into 
the last, Sulli'irounding the upper end portion 
of each spindle 332, 333 and $38 is a sleeve £33, 
bcred to provide a drive fit for a non rotatable 
bushing 33 through which the drill 53 extends, 
the bushing is 3 being seated against a shoulder 
on the sleeve 393 (Fig 33). Each spindle is 
provided With a central bore to receive its asso 
ciated drill 33, which rests Cin the head of an 
adjustable Screw A 3 in the spindle and is se 
cured to the Spindle by a set screw f : 5. it, Will 
be evident that by adjustment of the screws 32 
the distance which the drills 56 project, above 
the uppor ends of the nonrotatable bushings 33 
inay 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 aid a fiange 4:3 which is formed on a 
Second bushing 523 slidably engaging the spin 
die below the sleeve 588 and secured to the 
sleeve by screws A32 there is a thrust Washer 
24. The sleeves £33 are fitted to slide in holes 

A36 bored in a plate 328, which is secured by 
ScreWS 633 to a vertically movable slide or drill 
head £32 (Fig. 23). The drill head has a ribbed 
portion is provided with three holes £35 in 
axial alinerinent with the holes (325 formed in 
the plate E23. The holes 438 are large enough 
to receive buishings (338, and the rib A353 on its 
upper face is courterbored to receive the heads 
of upwardly extending bushings i? 3 in which the 
Spindles A33, 638 and 85 are fitted to slide. Sur 
rounding the bushings A3 and 6 (3) between the 
flanges 4:8 and the heads 43 of the bushings 44 
are springs $42. The spindles 483, 394 and 833 
extend at their lower ends into bearings is 38 
formed in a plate 43 secured to the drill head 
432, the bearings 444 being formed in the plate 
in axial aliineinent with the holes 533 and 326. 
Between the bottom plate 333 and the rib A34 
there are keyed to the spindles 332, 523 and 436, 
IeSpectively, pinioins 446, 438 and 25 for rotat 
ing them (Fig. 33). The pinions 2:6 and 459 
are rotated in the same direction by a gear 552, 
the pinion 658 acting through an idler (354 to 
l'Otate the pinion 468 in the same direction. 
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carrier 458 and is guided for Such in ovement by 
means of a guideway 458 on the carrier and a 
rod A63, which is secured to the drill head by 
means of a set screw ($62 and the upper and lower 
end portions of which extend into and slidably 
engage alined bores 484 in the carrier (Fig. 26). 
ihe above-mentioned gear 452 is keyed to a 
constantly driven shaft $38, the keys slidably 
engaging keyWays in the gear to permit the gear 
to move lengthWise of the Shaft in the upWard 
novement of the di?ill head 432. The shaft 466 
is supported at its upper end by a bearing in 
the drill head 32 and at its lower end by a 
bearing in a bracket SS, which is secured by 
Screws Ag to the carrier (55. Pinned to the 
shaft is 33 is a spiral gear 4.2 (Figs. 24 and 26) 
that meshes with a similar spiral gear 4: A fast 
on a horizontal shaft 48, splined within a sleeve 
48 (Fig. 25), Which is held against endwise 
movement and to which is keyed a pulley (8) 
connected by a belt 432 to a pulley & 84 driven 
by an electric motor 483 secured to the top of 
the base 59. 
The inserting tools 53 are provided with re 

duced upper end portions arranged to extend 
into the bushings B and With Shoulders A3. On 
Which rest the heads of the bushings (Fig. 40). 
The tools are carried by three parallel shafts 
i83 each of which is pirovided With a central 
recess to receive its associated tool 53 which is 
Secured to the Shaft by means of a set screw 489. 
Surrounding the shafts i38 at their upper ends 
are sleeves 32 which are secured to the shafts 
by Set ScreWS 434 (Fig. 24), the sleeves being 
fitted to slide in three holes i96 bored in a rib por 
tion 493 of the tool head or slide. 56 which is 
vertically nowable - On a guideway 532 formed 
on the carrier 456. The sleeves 492 are pro 
vided With heads 5&l yieldingly held in engage 
ment With the botton finished face Cf the rib 
498 by springs 586 that surround the shafts 488 
and bear at their lower ends against Washers 593 
seated within a recess in a bottom plate 5 is 
Secured to the slide 368, the plate 5:0 having 
formed therein bearings for the lower end por 
tions of the shafts 488 in alinement with the 
holes 496. / 
The nechanism for imparting upward move 

ment to the drills 58 and the drill head 432 
comprises a can lever 52 (Figs. 24 and 26) 
loosely mounted on a laterally extending shaft 
5 4 supported by depending ears 5, 6 on the 
carrier $58. The lever 52 has a forwardly ex 
tending arm to which there is pivotally con 
nected an upwardly extending adjustable link 
58, which is pivotally connected at its upper end 
to depending ears 528 on the bottom plate 445 of 
the drill head £32. The lever 52 has a rear 
wardly extending arm 522 carrying a cam roll 
524 arranged to extend into a cam path 526 
formed in the side face of a can Wheel 52. Which 
is fast on a laterally extending shaft 53) sup 
ported by suitable bearings in the base. 55. The 
shape of the can path 526 is such that at a 
predetermined time in the operation of the ma 
chine, as more particularly hereinafter described, 
the lever 532 is swung about its supporting shaft, 
5A 4 in the direction to impart upward move 
ment to the drill head 432 to cause the drills 6 
to drill the three parallel holes Ei in the botton 
of the forepart of the last. As the drill head 432 
is moved upwardly, the sleeves 43 slidably en 
gage three bored holes 532 formed in the plate 
84 in alinement with the holes 426 in the plate 

The drill head 432 is vertically movable on a 15 428 of the drill head, the drills 56 being thus 
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supported close to the bottom face of the last 
during the drilling operation. It will be evident 
that as each non-rotatable bushing 40 engages 
the bottom face of the last L 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 40. By setting 
the drills 55 so that they extend the same dis 
tance above their respective bushings 49, 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 53) is a can wheel 534 

(Figs. 18 and 34) having formed in one side a 
cam path 536 into which extends a can roll 538 
(Fig. 18) carried by the rear Wardly extending 
arm of a lever 549 loosely mounted on the shaft 
54 (Fig. 34). The lever 540 has a forwardly 
extending arm connected by an adjustable link 
542 to depending ears 544 on the bottom plate 
5f O of the slide 53. 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 56 to drill the three holes H in the last, 
the lever 540 is swung in the direction to impart 
upward movement to the slide 500 to cause the 
tools 58 to enter three bushings B located in 
axial alinement, with the tools 53 at the delivery 
ends of three raceways 546. To assist in guiding 
and supporting the tools 53 as they are thus 
moved upwardly, the plate 84 has formed therein 
three bored holes 538 to receive the sleeves 492, 
the holes 548 being in axial alinement with the 
three holes 496 in the rib 498 of the slide 50. 
As more particularly hereinafter described, as 
the slide 55 completes its upward movement to 
insert the tools 58 into the three bushings B, 
the three raceways 546 are swung laterally of i 
the tools 58 to release the three bushings, after 
which, as the lever 54) is swung by the cam 536 
in the direction to lower the slide 5) and the 
tools 58, the raceways 546 are 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 Ei 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 553 fo1" directing a blast of compressed 
air at each drill 53 during the drilling operation, 
the passages being connected by a pipe 552 to 
a valve casing 334 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 553 (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 553. 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 562 by means of a lever 584 (Fig. 26) 
pivotally connected at 563 to a bracket 568 Se 
cured to the frame 53. The lever 664 has a lat 
erally extending arm 50 that lies in the path 
of movement of the arm 522 of the cam lever 
52. As the cam lever 52 is swung in the direc 
tion to raise the drill head 432 to Operate the 
drills 56, the cam lever 512 engages and Swings 
the lever 554 in the direction to lift the plunger 
568 through the spring 682 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 5:2 when the arm 522 moves out of engage 
ment, with the arm 50, the spring 562 then 
acting to move the plunger 58) downwardly out 
of engagement with the valve stem 556. 

In the illustrated machine, the carrier 456 is 
mounted for movement in directions laterally 
of the last on ways 52 formed on a plate 574 
supported by the base 50, and automatic means 
is provided for moving the carrier transversely 
to bring the tools 53 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 56 have been operated 
to drill the three holes H in the bottom of the 
forepart of the last. During the drilling opera 
tion the cairier 456 is locked against movement 
laterally of the last, with the drills 56 located in 
predetermined relation to the last, by means of a 
pin SFS (FigS. 31 and 32) that is inserted auto 
natically into a bored hole 58 in the cross-plate 
5 in response to the upward movement of the 
drill head 432. As shown particularly in Figs. 
31 and 32, the pin 576 is connected by a short link 
$83 to One arm of a lever 582 fulcrumed at 584 
to the carrier 33 and provided with a second 
arm carrying a roll 535 that extends into a slot 
588 formed by two plates 336 secured to the drill 
head 4S2. As the drill head is moved upwardly 
to operate the drills 58, the lever 582 is swung 
in the direction to insert the pin 5iS into the 
hole sii in the plate 55 k, thus locking the carrier 
against movement with the sleeves 338 in axial 
a line;inent With the holes 532 in the plate 85. 
As the drill head 432 is lowered to return the 
drills 56 t.3 tieir initial starting positions, the 
carrier is unlocked as the pin 556 is withdrawn 
fi'On the hole 548 in the reverse swinging nove 
inent of the ever 32. 
Mounted Cin the can shaft 53) is a cam wheel 

92 having formed thereon a peripheral campath 
584 into which extends a can roll 596 carried by 
One al'm 558 of a lever 666 fulcrumed at 62 to a 
Small bracket 64 secured to the frame 50 by 
ScreWS 666 (fig. 24). The lever 690 has a second 
upwardly extending arm 698, forked at its upper 
end to Straddle a block 6 6 carrying a pin 62 
that extends through slots 684 in the arms of 
the forked upper portion of the arm 668 and into 
Openings in the arms of a yoke S 6 that straddles 
the forked upper end of the arm 638, the pin 62 
Serving pivotally to connect the yoke 6 6 to the 
&ril 683. Extending through the pin 6 f2 is a 
Screw 6:5, having an oppositely threaded portion 
62 extending into the arm 603. Threaded into 
the yoke 6 6 is a link 622 pivotally connected to 
the carrie?' 45. The shape of the cam path 594 
is Such that, Substantially at the time when the 
drill head 832 is returned to its lowermost posi 
tion on the carrier 45S after the completion of 
the last-drilling operation and with the locking 
pin 556 Withdrawn from engagement with the 
plate 524 in the hole 58, the carrier is moved to 
the left (3?ig. 24) to position the tools 58 in proper 
relation to the last L. for the bushing-inserting 
Operation. It will be evident that by turning the 
screw 63 the effective length of the arm 68 may 
be Varied to Valy the extent of movement im 
parted to the carrier 456 to position the tools 
59 in proper widthwise relation to the last L with 
their sleeves 92 in axial alinement with the holes 
532 in the plate 84, adjustable screws 624 in the 
carrier 56 preferably engaging a finished stop 
Surface 628. On the plate 54 as the tools 58 are 
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thus moved into axial alinement with the holes 
H bored in the last by the drills 56. 
The illustrated machine, like the machine of 

the prior Letters Patent No. 1,938,689, is provided 
with a single can wheel 528, having formed there 
in two cam paths for imparting operative move 
ment alternately to the drill head 432 to oper 
ate the drills 56 and to the slide 523 to oper 
ate the inserting tools 58. For the latter pur 
pose, the cam wheel 528 has formed in its side 
face a cam path 828 (Fig. 18), arranged to be 
engaged by a can roll 636 carried by the cam 
lever 54 as the carrier 5S completes its nove 
ment to the left (Fig. 24) to move the tools 58 
into axial alinement with the holes H bored in J: 
the last F. It will be understood that as, the car 
rier $56 is thus moved the cam rolls 524 and 538 
are noved out of engagement respectively with 
the cam paths 526 and .538 formed in the cam 
wheels 528 and 534, and that as the carrier 456 
is moved reversely to the right (Fig. 24) to re 
turn the parts to their initial starting positions, 
the cam rolls 524 and 538 are again moved into 
engagement with the can paths 526 and 536. 
With the tools 58 located in axial alinement with 
the bored holes H in the last L, the cam lever 
5i is swung by the cam 628 to elevate the slide 
565 to cause the tools 58 to force the bushings 
B on the tools 53 into the holes H. in the last, 
each spring 528 yielding in the upward move 
ment of the slide 5.3i when the head of the bush 
ing B carried by its associated tool 53 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 5A () is swung reversely by the 
cam 623 to return the slide 588 to its lowermost 
position on the carrier is 58, after which the car 
rier is returned to its initial starting position on 
the plate 53 by the action of the can 592 and 
the lever 65 (Fig. 24). 
In order to hold the levers 532 and 53 G posi 

tively against Swinging movement during the re 
ciprocatory novements of the carrier 458, the 
levers 542, 539 have secured thereto respectively 
plates 632 and 632. As each reciprocatory move 
ment is imparted to the carrier 456 the plates 
632 and 632 engage blocks 635 and 634 in slots 
636 and 633 formed respectively in the blocks. 
The length of the block 634 associated with the 
lever 54 is such that the plate S32 carried by 
the lever 583 enters the slot 638 in that block 
before the cam roll 538 is moved out of engage. 
ment with the can path 538 or the cam roll 62) 
is moved out of engagement with the campath 
628, the plate 632 moving out of engagement 5: 
with the slot 636 after the cam roll 538 is moved 
into engagement with the cam path 536 or the 
cam roll 636 is moved into engagement with the 
cam path 638. The block 834 associated with the 
cam lever 52 is of such length that, before the 
can roll 524 is moved out of engagement with 
the cam 528 in the movement of the carrier 456 
to the left (Fig. 24), the plate 682 carried by 
the lever 58 engages that block 634 in the slot, 
636 and remains in engagement with the block 
until the cam roll 523 is again moved into en 
gagement with the can 525 in the reverse move 
ment of the carrier 43 to the right to return the 
parts to their initial starting positions. 
The can shaft 530 makes two complete rota 

tions during each cycle of the machine and is 
driven through gearing including a train of re 
duction gears, indicated by the reference numeral 
638 (Fig. 18), from a shaft 640 on which is loosely 
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a pulley 666 driven by the electric motor 486. 
The pulley 642 has an internal friction clutch 
face, 648 arranged to cooperate with a clutch 
member 650 slidingly mounted for lengthwise 
movement on the shaft 640 and which is ar 
ranged to engage a stationary brake surface 652 
when it is not in engagement with the clutch 
face 648. The clutch member 655 is connected 
to the gearing 658 by means of a positive pin 
clutch. 654, and slurrounding the shaft 640, be 
tween a shoulder 656 on the shaft and a shoulder 
652 on the clutch member 658, is a spring 660 
which tends to move the clutch inember 653 into 
engagement with the clutch face 648 on the pull 
ley 642. The hub of the clutch member 650 is 
provided with an annular grocve $82 into which 
extends blocks. 684 (Fig. 19) carried by a yoke 
666 pivotally connected to the base 59 by short 
axially alined shafts 663, on one of which is fast 
a downwardly extending arm 670 to the lower 
end of which is pivotally connected an adjustable 
rod 672 that extends laterally of the machine 
(Fig. 18). The rod 672 has formed thereon a 
shoulder 674 which, when the parts are in the 
positions shown in Fig. i8, is held by a spring 
676 in engagement with a pin 678 and thus main 
tains the ai'in 678 in position to disengage the 
clutch member 650 from the clutch face 848 and 
to hold it in engagement with the brake surface 
652. The pin 68 is carried by a downwardly ex 
tending arm 683, the lower end of which is forked 
to straddle the rod 672, the arm 639 being piv 
Otally connected at 682 to the base 50. The arm 
68) is connected by links 683 to an arm 686 fast 
on a shaft 698 journaled in the base 53. Fast 
to the shaft 683 is a second arm e23 (Figs. 18 and 
20) connected by means of a universal joint to 
a link692. At its upper end the link S92 has a 
universal joint connection with one arm 634 of 
a lever 636, which is fulcrumed at 698 to the 
base 50 and has a second upwardly extending 
arm 99 carrying a cam roll 752, a spring 794 
(Fig. 18), extending between the arm 698 and a 
pin 756 projecting from the frame 59, tends to 
Swing the lever 636 in tie direction to hold the 
roll i82 in engagement with the edge face of a 
wedge-shaped plate 792 carried by the cam wheel 
592. - 

Engaging the right-hand end of the rod 62 is 
a pin 74 carried by an arm ; ; 2 fast to a for Wardly and rearwardly extending shaft ; ; 4 sup 
ported by bearings in the base 58. Fast to the 
shaft 7:4 is a second arm is, to which is pivot 
ally connected an upwardly extending adjustable 
red 8 pivotally connected at its upper end to a 
lateral projection 720 on a hand lever 122 full 
crunned at 24 to the base 59 (Fig. 1). The arm 

2 is provided with oppositely projecting arms 
26 (FigS. 22 and 23) carrying adjustable screws 

60 28 and 729 arranged by engagement with the 
base 58 to limit Swinging movement of the arm 
Ti2 in opposite directions. The pin ) is mount 
ed in the arm T 2 for limited sliding movement 
and is held initially in its outermost position by 
means of a spring 730. A spring 732, connected 
at one end to an adjustable collar 734 secured 
to the rod-S and at its opposite end to the base 
-59, tends to Swing the arms 742 and 7 6 in the 
direction to hold the adjustable screw 128 in en 
gagement with the base 5 with the pin 70 in 
engagement with the rod 672. From the above 
description it will be evident that by movement 
of the hand lever 722 to the left (Fig. 1) the arm 
2 may be swung in the direction to cause the 

mounted a pulley, 642 connected by a belt 644 to 75 pin 719 to lift the rod 672 Out of engagement 
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With the pin 678 carried by the arm 680, thus 
releasing the clutch member 650 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 can wheel 

592 is loosely mounted on the camshaft 530 and 
is connected thereto by means of a gear 736 (Figs. 
20 and 21) pinned to the shaft 53, pinions 38 
rotatably mounted on short shafts 40 Supported 
by the base 5) and meshing with the gear 36 and 
with internal gear teeth 42 Cn the can wheel 
392, the arrangement being Such that the can 
wheel 592 receives one complete movement of 
rotation in each cycle while the can shaft is 
rotated twice. In the power-operation of the 
nachine, as the plate 8 (Fig. 20) is moved Out 
engagement With the cam roll 732, the spring 704 
Swings the lever 696 in the direction to hold the 
roll 72 in engagement With the concentric pe 
ripheral face of the can Wheel 592. As the can 
ever 696 is thus swung, the arm 689 through the 
above-described connections receives a SWinging 
movement in a clockwise direction (Fig. 18) to 
carry the pin 63 into position to be engaged by 
the shoulder 64 on the rod 62, the Spring 67 
SWinging the rod 62 in the direction to effect 
such engagement of the pin and the shoulder. 
It Will be evident that the extent to Which the 
hand lever 722 may be swung to the left (Fig. 1), 
to operate the arm 79 to lift the rod 672 and 
thus to start the machine in operation, is limited 
by engagement of the adjustable screw 729 with 
the base 5). At the end of the cycle of opera 
tions, the plate 708 again engages the roll 702 
of the lever 696 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 SF2 in the direction 
to disengage the clutch member 650 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 
32 acting, when permitted to do so by means 
hereinafter described, to Swing the arms 6 and 
2 reversely until the adjustable screw 28 en 

gages the base 5, thus resetting the hand lever 
22. 
The illustrated inachine is further provided 

with means for locking the starting lever 22 
against movement in the direction to start the 
power operation of the machine and for releasing 
it for novement in that direction only When the 
last is presented in the position determined by 
the above-mentioned toe and Side gageS and is 
clamped in that position by the toe rest 86. AS 
shown particularly in Figs. 2, 16 and 17, there is 
fast on the shaft 2:3 an upwardly extending arm 
it to which there is pivotally connected a latch 
746, the free end of which is notched for engage 
ment With a projection 43 on a link 53 that is 
pivotally connected at its lower end to a plunger 
forming an arnature 52 of a Solenoid 154 mount 
ed on the base 55). A spring 756, extending be 
tween the latch 46 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 
75) is guided for vertical moverinent by means of 
a pin 75 that projects from the base 50 and ex 
tends into an elongated slot, 158 in the link. Be 
tween the Outer end of the pin 57 and a pin 760 
in the link 75 is a Spring 72 that tends to uphold 
the link and the armature 52. Also projecting 
from the base 50 is a pin 74 that extends into 
a recess 766 in the latch 46. It will be evident 
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that, With the parts in the positions shown in 
Fig. 16, movement of the hand lever 722 in a 
clockwise direction to cause the starting of the 
pOWer Operation of the machine is prevented by 
engagement of the latch 746 with the projection 
43 on the link 75). When the Solenoid 75, is 

energized, the plunger 752 and the link 50 are 
moved doWnWardly, thus unlocking the lever 722 
and releasing it for SWinging movement in a 
clockwise direction, a shoulder 68 on the arma 
ture acting by engagement with a portion of the 
solenoid casing to limit downWard movement of 
the plunger 752. As the lever 722 is swung in a 
clockwise direction by the operator (Fig. 16), the 
latch 43 is noved relatively to the pin 764 until 
it is released to the action of the spring 756 for 
down Ward SWinging movement into engagement 
again with the projection 748 on the link 53, the 
pin 764 then engaging a shoulder 69 on the latch 
45 to lock the starting lever 22 against reverse 
SWinging movement toward its initial starting 
position (Fig. 17). When the Solenoid 54 is de 
energized, the amature i52 and the link 75 are 
moved upWardly by the Spring 762, the latch G3 
also being SWung leversely against the resistance 
of the Spring 36 until the latch engages the pin 
ii. As the hand lever 22, after being thus un 
locked, is returned to its initial starting position 
by the action of the Spiring 32 on the adjustable 
rod it, the plunger 2, link i3 is and latch 36 aire 
returned to their uppermost positions, With the 
pin 64 again extending into the recess 66 in the 
latch is and With the notched endpoition of the 
latch in engagement with the projection 43 on 
the link 50, thus locking the hand ever 722 as 
it is reset against movement in the direction to 
start the power operation of the machine. 
Conductors 78 (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 contacts its 4 
of a relay Switch l86. The coil ist of the relay 
SWitch is connected to One side of the current 
Source 32 and to the other side of the current 
Source in Series through a SWitch 13), Which is 
connected in Series With a plurality of SWitches 
f2, conveniently a light ji being provided in 
the circuit between the current Source and the 
series SWitches 32. The closing of the Switches 
92 is controlled by the above-mentioned toe and 

Side gages and the closing of the SWitch 79 is 
controlled by the movement of the toe rest 8, 
into position to clamp the last I, in the position 
dieterinined by the toe and side gages, the con 
Struction being Such that when all of the switches 
is 2 are closed the circuit through the light is 
is closed and When the SWitch is is closed trie 
coil S3 is energized, thus closing the relay switch 
is and causing immediate energization of the 
solenoid 56. Energization of the solenoid 4 
Will cause the armature i52 and the link 5 to 
be noved doWinWardly, thus unlocking the hand 
levei 22 and releasing it for movement in the 
direction to start the power operation of the 
Inachine. The SWitches 92 (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 S6 the inner end 
Of Which engages a resilient contact arn $3 
Which is SWung in a direction to close the switch 
in response to a slight movement of depression of 
the plunger 96 (Fig. 4). These switches are not 
herein shown in detail since they are substantially 
like that fully shown in Letters Patent of the 



Jnited States No. 1,960,020, granted May 22, 1984, 
Gnappiication of P. K. McGall. 
As previously pointed out, the toe gage 89 is 

forined in two parts, comprising a fixed block 7) 
and a second block or plunger 4 slidably mounted 
on the block E. Carried by the sliding block 74 
is an adjustable ScreW 335, Which is held in ad 
justed position by means of a locknut, 82 (Fig. 5). 
The screw 839 is arranged to engage the plunger 
96 of the switch 793 associated with the toe gage, 

the Switch 32 being Secured to a small bracket 84 
which is fastened to the base 5 by Screws 836. 
ihe block is has formed thereon a collar 89.3 
which is normally held in engagement With the 
end face & 3 of the block 7 by the action of the 
resilient contact an 83 of the SWitch on the 
plunger 796 (Fig. 5). The block 4 has also 
formed thereon a shoulder 882 which is arranged 
to engage a shoulder 34 on the block 7 to limit 
rearward movement of the block 4, the construc- c 
tion being such that the shoulder 812 engages the 
shoulder 824 when such slight real Ward movement 
is imparted to the block 4 by pressure of the last 
against it as is necessary to cause the screw 89 
to move the plunger i 83 far enough to close the 
SWitch 92. 
As above described, the side gages.62 and i? are 

carried respectively by arms 342 and 354 and the 
side gages 63 and 68 are carried respectively by 
arms 235 and 238. Except that the arms 293,295 
and 342, 3&4 of each pair are of different lengths 
they are identical in construction, and accord 
ingly a description of one arm will be sufficient 
for all. Each arm (Figs. 4 and 6) is formed in 
two halves pivotally connected together by means 
of a shouldered screw 826. The forward portion 
83 of each arm has a rear Wardly extending 
finger 82 (Fig. 7) which is arranged by engage 
ment either with a pin 822 in the rear portion of 
the arm or a finished surface 824 on the rear por 
tion, to limit relative swinging movement of the 
two halves of the airm' 
The rear portion of each arm 23:3, 336, 352 and 

333 has secured to it by screws 826 one of the 
above-mentioned switches a 92. Adjustable about 
the axis of each shouldered screw 86 by means 
of a screw 823 is a plate 833) which is held in ad 
justed position relatively to the forward portion 
S is of the arm by means of a screW 852 Which is 
threaded into the forward portion 8f3 and extends 
through a slightly elongated slot in the plate 880. 
Formed integral with each plate 830 is a rear 
wardly extending finger 334 which is arranged to 
engage the plunger 36 of its associated SWitch 
92. The resilient contact arm 93 of each switch 
92 acts normally to urge its associated plunger 

i 33 outwardly and to hold the forward portion 
$ 8 of each arm. With its finger 826 in engagement 
with the pin 822 in the rear portion of the arm. 
The pin 322 (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 finger 834 of the plate 839 to depreSS the 
plunger 796 far enough to close the switch 792 
on the arna. It will be understood that by means 
of the adjustable screw 828 the position of the 
finger 334 relatively to the finger 829 may be ad 
justed to cause the plunger 293 to be moved far 
enough to close the switch 32, when the for 
ward portion 3 3 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 823 in adjusted position, 
there is provided a lock nut 836. 
The last T. Will be presented with its toe end 

face in engagement with the inclined face S of 
the plunger 4 and With the bottom of its fore 
part inclined relatively to the plate 33, after 
Which the heel end of the last will be swung 
down Wardly until the edge of the bottom face of 
the forepart is located in the angle determined 
by the inclined faces 73, 80 of the side gages 66, 
68 and the angle determined by the inclined faces 
6 and 72 of the toe gage 60. As thus presented, 

the last will be positioned with the “center line' 
of its forepart in predetermined relation to the 
drills 56 and with the edge of the bottom face of 
the forepart of the last in a horizontal plane. 
Pressure of the last, as it is thus presented, on 
the two pairs of side gages 82, 64 and 66, 68 will 
cause Such slight movement of the side gages and 
the forward portion 8 8 of the arms 332, 343 and 
294, 296 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 824, to close the four switches 793 asso 
ciated With the two pairs of side gages by the 
action of the fingers 834 on the plunger 796 of the 
SWitches. Similarly, pressure of the last on the 
block A. Will cause it to move rearwardly, far 
enough to effect the closing of the Switch SS 
associated with the toe gage by pressure of the 
Screw 800 on the plunger is 6 of the Switch. As 
previously pointed out, closing of all five of the 
Switches 792 Will cause the light is 6 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 56. 

he switch i9) is of the same type as the 
above-mentioned Switches i92, except that, its 
resilient contact arm 838 (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. i he switch 
798 is fastened by screws 362 to a bracket 833, 
Which is Secured to the above-mentioned sleeve 
-22. When the machine is initially at rest, the 
plunger 840 of the switch is held depressed by 
means of an adjustable screw 845 carried by an 
arm 843 on the bracket 34 fast on the rod 32, 
a lock nut 85 being provided for holding tie 
Screw 886 in adjusted position. As previously 
pointed out, after the last Li 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 G 3, the 
sleeve 22 being moved upwardly with the rod 
through one or both of the springs 34, 33 to 
cause the lever f () to be swung in the direction 
to move the toe rest 85 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 SC is 
further depressed, one or both of the springs 
64, 66 acts on the sleeve 22 to cause the tee 

rest to be forced hard against the last, the iever 
5 being then locked against swinging move 

Inent by engagement of the block is A. With the 
stepped block 84. It will be understood 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 
64, 66 in the continued upward movement of 

the rod 32, the screw 846 will be moved cut of 
engagement with the plunger 840 of the switch 

finger 829 to engage the finished surface 824.75 790, thereby permitting the switch to close and to 
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complete the circuit through the relay Switch 
786 to cause immediate energization of the Sole 
noid 754. Since the Switch 790, however, is con 
nected in Series with the above-mentioned five 
series switches 792, 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 792 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 I. 
For thus unlocking the toe rest 86 and the 

lever Othere is fast on the shaft 26 a hand 
lever 852 provided with a rubber pad 854 which 
may be struck by the hand of the operator to 
cause the bell crank lever 2f 4 to be SWung in 
the direction to move the wedge 90 to the right 
(Fig. 10) into position to be engaged by the latch 
239, thus unlocking the lever and the toe 
rest. As the lever 0 and the toe rest are thus 
unlocked, the spring 232 Will act on the rod 32 
and through the bracket 34 and sleeve 22 to 
swing the lever 10 in the direction to elevate 
the toe rest 86. The machine is further pro 
vided with fluid pressure-operated means for 
unlocking the lever 0 to relieve the operator 
of the necessity of manually striking the hand 
lever 852. This means comprises a cylinder 855 
(Fig. 10) secured to the base 50 and in which 
there is fitted to slide a piston 858. The piston 
858 is connected by means of a rod 860 to a link 
852, which is provided with an elongated slot 
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 856 is par 
tially closed by a cover plate 868, in which there 
is a restricted opening 80 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 872 which is connected by 
a pipe 874 to a valve casing 876 (Fig. 15), in 
Which there is a valve 878 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 88 is a collar 888 fitted to slide in a verti 
cal bore 890 in the casing 876. When the valve 
878 is closed, the cylinder 855 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 88, above the 
collar 888, extends into a central opening in a 
plunger 896 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 fuid pressure 
means to unlock the lever 0, the operator Will 
move the plunger 896 downwardly into engage 
ment With the collar 888 on the valve 878, thus 
closing the lateral passages 894 in the casing 
876, and then by further downward movement of 
the plunger will open the valve 878 to connect 
the pressure source and the cylinder 856. With 
the valve 878 held open by the operator, the 
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pressure fluid will act to move the piston 353 to 
the right (Fig. 10), thus causing the bell crank 
lever 229 to Swing the bell crank lever 24 in the 
direction to operate the wedge 99 to unlock the 
lever 0 and to move the wedge into position 
to be engaged by the latch 230. It will be evi 
dent that, by providing the link 882 with the 
elongated slot 864, the operation of the wedge 
90 to unlock the lever C may be effected 

either manually or by power. If the power 
means is used, the return movement of the pis 
ton 858 to the left (Fig. 10) when the valve 873 
is closed is permitted by the pin and slot con 
nection between the link 862 and the arm 224 of 
the bell-crank lever 22). 
The illustrated machine is further provided 

With automatic means for operating the wedge 
(90 to unlock the arm 0 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 456 (Fig. 10) 
and is arranged by engagement with a pivoted 
latch. 904, connected to the downwardly extend 
ing arm. 224 of the bell crank lever 228 by the pin 
866, to swing the bell crank lever 220 in the di 
rection to thus operate the wedge 9, in re 
sponse to the reverse movement of the carrier 455 
to return the tools 58 and the drills 53 to their 
initial starting positions. As shown particularly 
in Fig. 10, when the carrier 456 is in its initial 
starting position the pivoted latch 984 is engaged 
by a roll 906 carried by an arm 368 pivotally con 
nected to a bracket 9 secured to the base St. 
The roll 906 rests on a flat surface 9 2 on the 
carrier 456, with the pivoted latch S4 upheld 
in an elevated position in which it will not be 
engaged by the latch 982 as the carrier 433 is 
moved to the left to position the tools 58 in axial 
alinement with the holes 532 in the plate 84 for 
the bushing-inserting operation. As the carrier 
456 completes its novement to the left, the rol 
906 enters a recess 94 in the aarrier 456 to 
permit the pivoted latch 904 to swing downwardly 
into position in front of the latch 92 on the 
carrier (Fig. 41). Thereafter, as the carrier starts 
its return movement to the right, the beli crank 
lever 22) is swung in the direction to operate the 
bell crank lever 24 to move the wedge 33 to 
the right into position to be engaged by the latch 
230, thus unlocking the lever 3. The construc 
tion is Such that, as the Wedge is thus moved into 
position to be engaged by the latch 230, the roll 
906 rides out of the recess 9.f4 and acts to lift 
the pivoted latch. 904 out of engagement with 
the latch 902 (Fig. 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 9:8 with its bottom face at an inclina 
tion to the horizontal to cause the bushings to 
bunch in front of outlet ports 928 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 920 in the hop 
per 96 by means of a rotary brush 924 which 
lay be driven by any Suitable means. The means 

for driving the brush 924 in the illustrated con 
struction comprises a shaft. 926 on which there 
is fast a spiral gear 928 that meshes With a similar 
gear 930 fast on a vertical shaft 932 which is ro 
tatably mounted in bearings ill the bracket 98. 
The shaft 932 has a universal joint connection 
934 with a second shaft 936 which is driven 
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through a clutch 937, the driving member 938 of 
which is connected by means of a universal joint 
connection 949 With a vertical shaft 942 rotat 
ably mounted in bearings formed in a bracket 944 
which is secured to the base 5 by screws 936 (Fig. 
18). Fast on the shaft, 332 is a spiral gear 948 
that meshes with a similar gear 953 fast. On the 
can shaft 538. The clutch 93 is of the positive 
type in which the driven member 952 Fig. 35) 
has formed thereon a projecting lug or tooth 95. 
arranged to engage a similarly shaped receSS 933 
in the driving member 938, the tooth and recess 
being held in interlockiing relation by means of 
a spring 958, against the resistance of Which the 
clutch may slip aid disengage if excessive resist 
ance to the rotation of the brush 924 in the hopper 
96 is encountered due to the bunching of the 
bushings B. As shown, the driving meaber 933 
of the clutch is bored to receive the Shaft 936 
which is provided with a keyWay 83 ) siidably 
engaged by a key 962 in the driven member 952. 
The end most bushings B at the delivery ends 

of the raceways 546 are retained therein by 
spring-controlled fingers 96 that are pivotally 
connected to the raceways (Fig. 37). The bracket 
$3, for supporting the hopper 9 i6 and the race 
ways, is mounted for limited Swinging nove 
ment about the axis of a substantially vertical 
shaft, 932 mounted to turn in bearings in a 
bracket 968, which is mounted for Swinging 
movement about the axis of a horizontal shaft 
8 supported by a bracket 92, which is Secured 
to the base 5 by screws 914. Projecting from 
the bracket 9 8 is a bolt 96 that extends through 
an enlarged opening in the bracket 968 and the 
end portion of which is surrounded by a Spring 
958 that bears at one end against a Washer 98 
engaging a finished surface on the bracket 968 
and at its other end against a Washer 982 Sup 
ported by a nut 984 threaded on the outer end 
of the bolt 923. The spring 98 tends to swing 
the bracket 93 in a clockwise direction (Fig. 
37) and to hold it with an adjustable screw 986 
carried by the bracket in engagement With a 
portion of the base 5. The lengths. Of the race 
ways 566 are preferably such that, by means of 
the screw 986, the raceways and the bracket 8:8 
inay be adjusted about the axis of the shaft 956 
to position the delivery ends of the raceways, 
With the bushings B engaged by the finger's 964, 
in axial aiinement with the inserting tools 58. 
Seated within a recess 988 in the bracket 968 
(Fig. 34) is a spring ,C)0 that bears at its op 
posite end against an upwardly extending arm 
i, 2 on the bracket 972. The spring to CO tends 
normally to Swing the bracket 9 8 about the axis 
of the Shaft, SS in the direction to hold the for 
ward, substantially horizontal, end portions of 
the raceways 54 is pressed yieldingly down on the 
above-mentioned plate 34, 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 opeiated upon and accordingly are still on 
tise tools in the next operation of the nachine 
as the tools are noved upwardly relatively to the 
raceways. This may sometimes occur when one 
of the drills is becomes broken or if one of the 
bushings is defective, that is, not large enough 
to be retained by fliction in One of the holes H. 
in the inserting operation. If a bushing remains 
on one of the tools 58, it will act by engagement 
With one of the bushings at the delivery ends 

5 

2 5 

3) 

5 

50 

60 

65 

70 

2,315,548 
resistance of the spring f,000 as the tools 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 
wated position by means of a Spring-operated 
pin C66 (Fig. 38), which is slidably mounted in 
the bracket S72 and is arranged to engage the 
bottom face of a plate (G6 carried by the bracket 
958, the bracket 968 being provided With an en 
larged opening 38 to receive the pin as the 
bracket 968 and the raceways are swung up 
wardly. With the raceways latched by the pin 
(Á in an elevated position, the operator will of 

course replace the broken drill or drills or re 
move the defective bushing, after which the 
latch pin 604 may be Withdrawn from engage 
ment. With the bottom face of the plate E06 by 
means of a pin 0) to permit the spring 05)0 
to lower the raceWays again into engagement 
with the plate 84. 
AS previously pointed out, as the slide 50 com 

pletes its upward movement to insert the tools 
58 into the bushings B, located by the fingers 
34 at the delivery ends of the raceways in axial 
alinement With the tools, the raceways are swung 
laterally of the tools 58, the spring-controlled 
fingers 964 yielding as the raceways are thus 
SWuling to release the bushings to the tools. For 
thus SWinging the raceways 546 at the proper 
tiine, there is provided a can path (22 formed 
on the Side face of the cam wheel 534 (Fig. 18). 
Engaging the cam G2 is a roll ) 4 carried by 
an arm 6 fast on the lower end of a vertical 
shaft (8 supported by a boss E 923 on the 
bracket 944 and by a boss (22 on the bracket, 

i2. Fast on the upper end of the shaft f 8 
is an arm 24 connected by means of an ad 
justable link 228 to an arm (28 on the bracket 
838 which, as previously pointed out, is mounted 
for limited Swinging movement about the axis 
of the shaft 965. As previously explained, the 
shape of the cam e2 is such that, as the slide 
59) completes its upward movement to insert 
the tools 58 into the endmost bushings B in the 
raceways 546, the bracket 9 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 59 and the tools 53 are low 
ered, the shape of the can G2 is such as to 
permit the Spring 98 to swing the bracket 9:3 
and the raceways 546 reversely until the adjust 
able Stop Screw 985 engages a portion of the 
base 5). 
For Supplying bushings B to the hopper eis, 

the illustrated machine is provided with a res. 
ervoir 030 which is substantially cylindrical in 
form and is arranged to be inserted into the up 
per end of the hopper 3 6, the upper portion of 
the Wall of which is substantially vertical. The 
reservoir ft36 has formed thereon a lug e32 
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 634 
Which acts by engagement with the wall of the 
hopper to assist in holding the parts in assem 
bled relation. A cover 636 is provided for the 
reservoir on which is a handle (38, 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 

of the raceways to lift the raceways against the 75 gravitate toward a nozzle (4.0, with which the 
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reservoir is provided and through which the 
brushings are fed to the hopper 96. The nozzle 
40 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 040 is 
a gate fi42. By reference to Fig. 39 it will be 
Seen that the gate 042 is arranged to extend 
acroSS the mouth or delivery end of the nozzle 
f(40 and has a downwardly bent, curved end por 
tion (44 arranged to rest on the bushings in the 
hopper 96, the bushings acting to lift the gate 
f42 to close the nozzle 040 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 0.46 and 
the circuit through the switch 790 a double-pole, 
double-throw switch 0.48, the switches 046 and 
f 48 being connected in series through one set 
of contact points. Each switch 046 has its mov 
able arms or blades bridged across the contact 
points of One of the Switches 792 and the SWitch 
48 has its movable blades bridged across the 

contact, points of the switch 79). From the con 
tact points fo50, associated with the normally 
inoperative blades of the switches 045, 048, 
taps lead to a testing circuit 952 connected to 
the current source 782 and in which there is a 
light, f 54. Each of the switches 46, 48 may 
be operated by depression of a button to 56 (Fig. 
1) to disconnect one of the Switches 92 or the 
switch 79 from its normally operating circuit 
and connect it to the testing circuit O52, thus 
permitting the operator, by depression of the 
button 56, to determine readily by Watching 
the light (54 whether any one of the above 
mentioned fingers 834 or the screw 86 requires 
adiustment. 

In the operation of the machine, with the 
parts in the positions shown in Fig. 1 and with 
the side gages properly adjusted for the size of 
last to be operated upon, a last I will be present 
ed with its toe end face in engagement with the 
inclined face T S of the plunger 4 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 78, 80 of the side gages 66 and 
68 and the angle formed by the inclined faces 
72, 76 of the toe gage 69. 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 toe and 
side gages 66 and 68 acting to support the last 
with the edge of the bottom face of the forepart 
in a horizontal plane. It Will bc understood 
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 6) 
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 64, 66. 
As the toe rest 86 is thus forced firmly against 
the last, the rod 32 and the bracket 3A will 
move upwardly relatively to the sleeve 22 to op 
erate the latch 239 to release the wedge 93 to 
the action of the spring 228 and to move the ad 
justable Screw 846 out of engagement, with the 
plunger 840 of the switch 790, thus permitting 
the Switch 98 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 toe 
rest 86, closing of the switch 790 will complete 
the circuit through the relay 786 the closing of 
which will close the circuit through the solenoid 
i54 which will be immediately energized to cause 
the unlocking of the starting lever 722 for nove 
ment in the direction to start the pGWei'-Opera 
tion of the machine. It Will be understood that 
as the Wedge 90 is released to the action of the 
spring 228 it will be moved to the left (Fig. 10) 
to carry the block 94 into engagement with one 
of the shoulders on the block 84 separating two 
of the steps 86, after which it will effect a quick 
relative movement of approach between the 
blocks 94 and 84 to lock the toe rest 86 in en 
gagement with the last. If however, the last has 
been moved out of engagement With one of the 
toe and side gages in the clamping operation, 
one of the switches 92 will open, thus prevent 
ing the closing of the circuit through the Sole 
noid 94 and the unlocking of the starting lever 
22. If one of the switches 92 opens in the 
ciamping operation, the light 794 will, of course, 
not remain lighted, thus notifying the OperatCl 
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 90 
in the direction to be engaged by the latch 233 
to effect the unlocking of the lever 9 and the 
toe rest 86, or he may depress the plunger 896 to 
cause the fluid-pressure means to thus Operate 
the wedge 90. With the last I clamped by the 
toe rest 86 in the position determined by the toe 
and side gages and with the treadle 60 held de 
pressed to maintain the Switch 79 closed, the 
operator will depress the rod 252 to move the 
member 88 downwardly into engagement With the 
top of the heel end of the last and will then 
swing the starting lever 722 to the left (Fig. ) 
to start the power operation of the machine. It 
will be understood that as the lever 9 is SWung 
in the direction to move the toe rest 86 into en 
gagement with the last, the arms 294, 296 and 
342, 344 carrying the side gages 62, 64 and 66, 
63 will be locked against Swinging movement by 
the action of the cam surfaces 398 on the pins 
430 in the cover plate 35. It will be understood 
also that at this time the drills 56 are being ro 
tated at high speed by the motor 436 and that 
the carrier 456 is at its extreme position to the 
right, as shown in Fig. 24 with the drills in aline 
ment with the holes 532 in the plate 84. The 
can rols 524 and 533 are accordingly in engage 
ment with their respective cams 526 and 536, the 
cam 528 acting to impart upward movement to 
the drill head 432 and the drills 56 to cause the 
drills to bore the holes Hinrthe bottom of the last. 
It will be understood that each Spring 442 Will 
yield independently of the others in the upWard 
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movement of the drill head as its associated non 
rotatable-bushing 40 engages the bottom face of 
the last. 
Meanwhile the can 536 has swung the Cam 

lever 540 in the direction to raise the slide 50 to 
cause the tools 58 to be inserted into the three 
bushings B located at the delivery ends of the 
raceways 43 by the fingers 964 in axial alinement 
With the tools 58, and the cam 02 has acted on 
the arm 6 to Swing the bracket 98 and the 
raceWays laterally of the tools 58 to release the 
bushings B to the tools 58. As the drill head 432 
moves upwardly it acts to swing the lever 582 in 
the direction to insert the pin 576 into the locat 
ing hole 578 in the plate 574, thereby effectively 
locking the carrier 456 against movement during 
the drilling operation, after which the cams 526 
and 536 act on their respective levers 52 and 54) 
to lower the drills 55 and the inserting tools 53, 
the can f)2 then permitting the Spring 98 to 
SWing the bracket G8 and the raceways 546 re 
versely until the adjustable stop 986 engages a 
portion of the base 59 with a new set of bushings 
B in a linement with the tools 58. As the drill 
head 32 is moved to its initial position, the pin 

is Withdrawn from engagement with the plate 
74 to unlock the carrier 456, after which the can 
94 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 H. 
bored in the last for the bushing-inserting opera 
tion and With the adjustable stop 624 on the car 
Tier in engagement with the fixed stop 626 on the 
plate 54. It will be understood that as the can 
lever 52 is swung in the direction to in part up 
Ward novement to the drills 56 it engages and 
Swings the lever 564 in the direction to Open the 
Valve in the casing 554, thereby causing a blast 
of Compressed air to be directed at each dril 55 
in the drilling operation and into each hole H to 
insure that no chips will remain in the holes H. 
after the drilling operation to obstruct the in 
Sertion of the bushings B-therein. 
With the carrier 456 in its left-hand position 

on the plate 574 the cam roll 63 on the cam lever 
540 is in engagement with the cam 628 which 
then acts to impart upward movement to the slide 

and the tools 58 to cause the tools to insert 
the bushings B into the holes H in the last. As 
each tool. 53 forces its bushings B fully to the bot 
ton of its hole in the last, its associated Spring 
56 yields in the continued upward movement of 
the slide 599. Thereafter, the cam 628 moves the 
slide. 56 to its lowermost position on the carrier 
455 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 is un 
locked automatically by the action of the latch 
92 on the pivoted latch 984, the spring 232 then 
acting on the rod 32 to impart upward swinging 
In OVerent to the front end of the lever to 
elevate the toe rest 86. As the lever is thus 
SWling, the arm. 288 is also swung upwardly 
through the rock-shaft 2 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 
Igaelt with the heel end of the last. As the car 
rier 55 completes its movement to the right 
(Fig. 24), the wedge plate G8 acts to swing the 
lever 3 and, through the previously described 

. Connections, the arm 639 in the direction to move 
the clutch member 65 out of engagement with 
the internal friction clutch face 648 on the pull 
ley 842 and into engagement with the brake sur 
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face 652 to stop the power-operation of the ina 
chine, 
The features of the mechainism for Supplying 

bushings to the inserting tools herein disclosed alre 
not claimed in this application since they form 
the subject-matter 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, a 
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 be 
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 a power-operated machine, an Operatif.g 
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 to 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 
innovable, in response to pressure of a Work piece 
against then 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 operation of the nachine, and 
means controlled by all said gages for Operating 
Said last-harned 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 of gages movable in response to 
pressure of a Work piece against the When pre 
Sented by the operator to determine the position 
of the work piece relatively to said operating tool, 
a member movable relatively to said gages for 
clamping the Work piece in said position, means 
for operating said clamping member, a starting 
member, means for locking said starting Inenber 
against novement in the direction 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 actus 
ated by the movement of all said gages and the 
neans for Operating said clamping member. 
5. In a power-operated machine, an operating 

tool, gaging means for determining the position 
of the Work relatively to said operating tool, 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 now 
able to start the power Operation of the nachine, 
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 Inowing 
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 nember movable to clamp the work in 
the position determined by said gages, a lever 
movable to start the power operation of the ma 
Chine, neans for locking said lever against nove 
ment in the direction to start the machine, elec 
to-magnetic means for Operating said locking 
means to release said starting lever, ail energiz 
ing circuit for said electro-magnetic means, a 
switch in said energizing circuit for each of said 
ages, said switches being connected in serias 
and arranged to be closed 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 al 
ranged to be closed only when the movement of 
Said clamping member into clamping position 
has been 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 
anged 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. 

11. 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 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 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 nachine, 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 
atting tool, a plurality of gages for determining 
the position of the Work relatively to said oper 
atting tool, a 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 atch 
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 a cituated 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 said operating tool, a lever for starting the 
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power operation of the machine, lineans for lock 
ing said starting lever against movement in the 
direction to start the machine, a Solenoid for 
operating said locking means to release the Start 
ing lever, an energizing circuit for Said Solenoid, 
a contact device associated with said Work 
ciamping 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 one of Said gageS 
in the clanping operation. 

15. In a machine for operating upon lasts, a 
drill, power-operated means for operating said 
drill to bore a hole in a last, gaging meanS CCn 
prising a plurality of gages movable in response 
to pressure of the last against them. When pre 
sented by 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 
operation of the machine only when the last has 
been clamped in the position determined by all 
Said gages. 

16. In a machine for operating upon lasts, a 
drill, power-operated means for operating said 
drill to bore a hole in a last, a starting lever, 
means for locking said lever against movement 
in the direction to start Said power-Operated 
means in operation, gaging means Comprising a 
plurality of gages nowable 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 position 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 a, hole in a last, gaging means for 
determining the position of the last, relatively to 
said drill, means for clamping the last in the 
position determined by said gaging means, a 
member movable to start the power operation 
of the machine, and means for locking Said mem 
her against movement in the direction to start 
the power operation of the machine and for re 
leasing it for movement in that direction only 
when the last is clamped in the position deter 
mined by said gaging means. 

13. In a machine for operating upon lasts, a 
drill, power-driven means for operating said drill 
to bore a hole in a last, a lever for starting said 
power-driven means in operation, means fol' 
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 coin prising a gaging member mov 
able in response to pressure of the last against 
it While other parts of the device are stationary, 
a member novable relatively to said gaging de 
vices for clamping the Work in the position de 
termined by said gaging devices, operating 
means for moving said clamping member into 
Operative position, and means controlled by the 
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operating means for said clanping member for 
operating said locking means to release Said 
starting lever for movement in the direction to 
stait the power-diriven means in operation. 

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 response to pressure 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 po 
Sition determined by said gages, a member nov 
able by the operator in a direction to start the 
power operation of the machine, means for lock 
ing said meinber 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 nowable in response 
to pressure of the last against them when pre 
sented by the operator to determine the position 
of the last relatively to Said drill, a member mov 
able to clamp the last in the position determined 
by said gages, a lever movable to start, the power 
operation of the machine, means for locking said 
lever against novement in that direction, and 
electrical means for operating said locking means 
to release said starting lever when the clamping 
Jinenber has completed its novement into posi 
ticn to clamp the last and in response to con 

5 tinued pressure of the last against all said gages. 
21. In a machine for operating 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 pressure of the last 
against them when presented by the operator to 
determine the position of the Jast relatively to 
said drill, a member movable 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 
lineans for operating said locking means to re 
lease said Starting lever, an energizing circuit for 
Said electromagnetic means, a switch in said en 
ergizing circuit arranged to be closed after the 
movement of Said clamping member into posi 
tion to claimp the last has been substantially com 
pleted, and a switch in said energizing circuit 
for each of said gages arranged to be closed in 
response to pressure of the last against the gage, 

movement of all said gaging devices and the 5 

Said last-named switches being connected in se 
ries With One another and with said first-named 
SWitch to control said energizing circuit. 

22. In a machine for operating upon 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 position determined by said gages for 
the Operation of said drill, a lever movable to 
start the power operation of the machine, a latch 
pivotally connected to said lever, an abutment, 
arranged by engagement with said latch to jock 
Said Starting lever against novernent, in the di 
lection to start the power-operated means in 
Operation, and electrical means for moving said 
abutment cut of engagement with said latch to 
release said starting lever, said electrical reans 
being arrainged 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 a last, a plurality of gages 
for determining the position of the last relatively 
to said drill, means for clamping the last in the 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 
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 block movable With Said men 
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 positioning 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 steps, a second block movable 
relatively to said first-named block into engage 
ment with a shoulder separating two of said steps, 
and a wedge for quickly effecting a relative nove 
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 
In Ovable 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 said steps to support 
the clamping member positively in any position 
into Which it has been moved to clamp work 
pieces 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 workpieces 
of different sizes, a block movable with said 
Clamping raember and having formed thereon a 
Series of steps, 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 thereoin an in 
Clined Surface to calise the Second block to be 
Iinoved into engagement with One of said steps 
to support the clamping member positively in any 
position into which it has been moved in clamp 
ing work pieces of different sizes. 

29. In a machine for operating upon work, the 
combination. With Work-positioning means, of a 
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 
lies 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 
tions 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-positioning 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 movable 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 neans for 
moving the wedge in time relation to the move 
nent 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 block into engagement 
With one of said steps. 

31. In a machine for operating upon work, the 
combination with work-positioning 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 operative 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 upon 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 to 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 operation 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 rnenber prior 
to the power operation of the machine. 

35. In a power-onerated machine, an operat 
ing tool, gaging means for deftermining the posi 
tion of the work relatively to said operating tool, 
a member for clamping the work in the position 
determined by said gaging neans, means for Op 
erating said clamping member to force it yield 
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 
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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 nachine only When 
the Work has been clamped in the position de 
termined by Said gaging neans, 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 Iihachine, 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 clanping 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 stating 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 
all means for operating said locking means alter 
natively by power. 

38. In a power-operated machine, an Oper 
atting tool, gaging means for determining the po 
sition of the work relatively to said operating 
tool, a member for ciamping 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 controlled 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 Operates 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. 

40. 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 

member enabling the operator at will to operate 75 Operating Said Support to force it yieldingly 
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against 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 
wer and the carrier substantially at the end of 
the movement of the carrier to position the tool 
in operative relation to the last to cause the 
carrier during its reverse movement to Swing 
said 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 clanping member. 
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