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PATENT OFFICE.

" ISAAC N. FORBES, OF NEW YORK, N. Y.

LAST!N_G-

MACH'INE-.

SPECIFICATION formmg part ef Letters Petent No 436 849 da.ted September 23, 1890
Apphcatwn ﬁled Ma,rch 19 1889 Serial No, 303 027, (No medel)

To all whom it may concern:

Be it known that I, ISAAC N. FORBE S, a citi-

~ zen of the United States residing in the city

IO

20

30

35

40 P
the last, and which also car ries the mechan-

ism for opemtmn and disengaging the pliers.

45

and State of New York, have mvented anew
and useful Lasting- Machme, of whlch the fol- |
lowing 1s & spemﬁeetwn | -

W[y invention consists of an 1mp10ved ma-

chine for lasting boots or shoes, whereby
the entire process of shaping the upper around

and to thelast and insole when placed in the

machine can be performed with great direct-
ness, speed, and economy, a d1st1nn'ulsh11w
feature of the machine being the sumﬂtai-;
neous movement, through a suw*le crank or
wheel by one hand of the opemtm of all the
jmeohamsm required in the operation, except-
ing only that portion used in str etehmn* and
dmwnw the upper on the last, which can also

be meved by the operator w ith hisother hand

at theé same time. Itisalso distinguished by

the number and completeness of ts adjust-
ments and the facility with which they ean

“be made in all its parts to meet this most nee-
essary requirement of a lasting-machine.

The general structure of my invention con-

L,Sl%tS of first, a table of propershape,size,and
'elevatmn for sustaining the machinery, and
second, a proper gear bene&th the table’mtha |
shaft extendmn te the front, to which a crank
or wheel 18 secured for receiving the power
for driving.all the gear up to ELIld including

the forming- el.a,unps at both sides and ends ef

- the last. Pa,rt of this gear consists of four
- upright levers that e‘itend through slots 1n

the table near. the opposite suies and ends
thereof. They have adjustable fulerums and
connect the gear beneath the table with that
above. Third, a movable and adjustable
head, from which 18 euspended a collection of
11e1~3 for streteching and drawing the upper to

The mechanical  devices, theu form, ar-

rangement, and eombmetmns by which I at-
tem the objects of this 111ve11t1011, are illus- |
trated by the accompanying drawings, in

~ which similar letters and figures represent

50 .

similar parts, except those replesentmw Sec-

tional lines, which are fully explained..
Plate 1. I‘wme 1is a front elevation of the

machine. Fw 1’ is a broken vertical sec-

1 leﬂ' of I‘ws 1 and 2, with one dl:LWE}l in. I‘lo‘
1218 & se(,tmnel view on dotted line 2 2, Flb

1/, viewed, as indicated by arrow, Wlth table 55
anc’t dlawel removed.

Plate 2. Fig. 2 is an end elevetlon of the
machine, as seen from the right-hand end of
-I‘w 1, in which the toe 1s located. . |
" Plate 3. Fig. 8 is a vertical longitudinal 6o
central Sec:tlonal view through the table and
most of the lower gear, also. through the heel
(or left hand) ‘stand and heel and toe clamps
and a part of the last-support, also through
the head and last, including upper and in- 65
sole, being shown by sectional lines, the bal-
ance shown full. Fig. 8" is a view, partly in
section, of a portion of the heel-stand. Figs.

4, 47, and 42 are respectively a side, end, :zmd
top view of the head-yoke. Fig. 4°1s a "hori- no
zontal central section of the 11111f“e-30111t of
the.same. Fig. 4*is a view of the spring of
said hinge. Figs. 45 and 4% are respectively

a side and top view of the extenslon which
carries the downhold or last-fastener. Kig. 4" 75
1is a side view, partly in section, of the down-
hold. Fig. 5 is a vertical transverse section
of the stand for the toe-lasting devices. Kigs. .
5" and 5° are respectively & 51de and .end view

of the stop- -plate for the clamp-head of said 8o
stand. Fig. 6 is a top view of the piece form-
ing the exbensmn bearings for the toe-pieces.
I‘ws 6’ and G° are 1espectwe1y a vertical cen-
tral section and a bottom view of the same.
Figs. 7 and 7/ are respectively a top view, &s
par tly in section, and a vertical section of the
shatt and thr eaded sleeve forming a part.of
the support for the toe-pliers. Flﬂ‘ 7¢ 18 a side .
view of the guide-plate for hanﬂels which
carry said pliers. Fig. 7°1s a top View.of the go
same. Fig.7* ib anend view of the partshown

in Figs. 7 and 7 Fig. 7°1s a side view of the
adjusting-ser ew for the toe- plier support.
Figs. 8, 8’,and-8* are respectively a top,.end,
and side view of the base of the hee]l—etend 05

Plate 4. Fig. 9 is a vertical eross-sectional
view of Fig. 3, generally on dotted line 2 2,
viewed as 111d1ceted by arrows, ready for low—
ering the adjustable part of the head for con-
necting the pliers to the upper for stretching 1co
it, also showing the position of head by dot-
ted lines when thrown back out of the way
after having stretched the upper, and shows

tional view on dotted lme 11, Flb 1, of one ! the front budo*e brought down to leave clear
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space for tacking or otherwise securing the | side view, and Fig. 142 a horizontal sectional

upper to the insole previous to removing the

last, with tooth-gear lever for opening the.
-side pliers simultaneously removed. Fig. 9’

1s & vertical transverse section of thelocking
device for the head. Figs. 9% 9% and 9* are
respectively an end, top, and side view of the
slide-piece of the fulerum for the side levers.
Figs. 9% 9% and 97 are respectively a side, sec-
tional, and end view of the adjusting-screw

sleeve for said fulerum-piece. TFigs. 98, 99,

and 99 are respectively a sectional, end, and

top view of the fulerum-bearing stand or
‘plate. Figs. 9% and 9" are respectively a

vertical section,partlyin elevation, and a hori-
zontal section of a portion of the yoke and

~ adjusting devices for the side pliers. Fig. 10

- 18 a cross-vertical view,

part sectional and

- part full, of Kig. 3, on dotted line 3 3, (see ar-

20

rows,) with pliers in contact with upper after

having stretched the same and slackened

down to permit the side and end clamps to

' press the upper into position around and

2
0
35

40

upon the bottom edge of thelast, holding the
same until the pliers are thrown open, the

head thrown back, the front bridge pulled

down, and upper secured to theinsole. Then

the side and end clamps are withdrawn by
reversing the crank and the last removed.

Figs. 10" and 10* are views of front bridge N
Fig. 10° is a sectional view of broken part of
same. |

Plate 5. Ilig. 11 is a top view of part of the
machine with head and bridges removed,

with upper in position around the last on the

insole brought there by the side and end
clamps, which hold that
upper 18 made fast to the insole ready for the
clamps to be withdrawn for the removal of

the last. A portion of the plier-jaws that

~ grasp the upper are shown in section. Fig.

~ or holders for the side-lasting fingers.
12 is a top view of the head, showing a por-

55

" 60

~of the head with ifs adjusting-screw.

65

11* 1s a view, from the upper inner side of
cross-head G° of the vise-tubes which carry
the side-lasting fingers or clamps. Figs. 113

and 11* are respectively a top and end view.

of the bushing-bearing for the inner journal
of sald cross-head. Tigs. 118 11°% and 11are
side views of modified forms of the vise tubes

tion of the yoke with the nut and ecrank re-
moved. Fig. 12’ is a horizontal sectional view,
part full, showing a portion of the head.
Figs. 12° and 12° are respectively an end and
side view of one of the end sleeve-plates of
the head. Ifig.12%is a top view broken show-
ing said plates in section, the guide-rods in
place thereon. Figs. 125 and 12¢ are respect-
ively a side and end view of one of said rods
detached. IFig.127is a horizontal section, part
full, of a portion of the frame of the head.
Figs. 13, 13, and 13° are respectively an end,
side, and top view of a portion of the frame
Fig.
13% 18 a sectional view, part full, of a modified
form of the same. Fig. 14 is an elevation of
the toe-stand, partly in section. Tig. 14’ is a

position until the

IFig.

A e’ il el

.1ng guide-pieces.

view, part full, of the toe-bearing of said
stand. S

Plate 6. Fig. 15 is a hottom view of the
table, including gear complete, (except Plate
A Figs. 16 and 16’, removed,) part broken
and part sectional, mainly full view. Fig. 15’
18 a longitudinal vertical central sectional
view of Kig. 15 upon dotted line 3 3, Fig. 15,
viewed, as indicated by arrows, with gear re-
moved. Fig. 15 is a vertical central cross-
sectional view of Iig. 15 on dotted line 2 2,
(indicated by arrows,) with gear removed.
Iig.15°1s a vertical cross-sectional view of Fig.
15 on dotted line ¢ ¢, viewed, as indicated by
arrows, with gear removed. Fig. 15%is a top
view of the table reduced in size. Fig. 15%is
a broken portion of the bottom part of the
table, showing the center hub a? and connect-
ing-ribs «'%, connecting also with guide-ex-
tensions ¢ a3, and showing a recessed pro-
Jection ', (which is shown also in Figs. 15/

and 15° and on Plate-3, Fig. 3, with nut E’ in

position.) Fig. 15%is a vertical sectional view
of a:broken portion of the table A on dotted
line ¢ ¢ of Kig. 15, through flange a, rib a3,
bosses thereon, and connections, showing
connecting-lever e, stop-bearing ES, stop-bear-
ing flanged sleeve E% and aportion of screw-
shatt K, also end set-screw a'* and hinge-
bolt in connecting - bearing e, illustrating
their relations to each other. TFig. 16 is a
bottom and Fig. 16" an edge view of the
bearing-plate for the central flanged shaft.
Fig. 17 is an elevation, partly in section, of
one of the levers for operating the end-last-
ingdevices. Fig.17”isa similar viewat right

| angles to Fig. 17. Fig. 172 is a side view of

one of the bearing-pieces carried by said le-
ver. Kig. 18 is a side, and Fig. 18’ a trans-
verse section, of one of the guide-bearings
which is engaged by said pieces. Fig. 182 is

a top view of the same. Figs. 19 and 19%are

respectively a side view, partly in section,
and an end view of one-of the screw-sleeves
for said bearings. Figs. 19° and 19 are re-
spectively a side and a top or bottom view of

a handled rack-bar for rotating the screw-

sleeves. Fig. 20 is a side view of the main
screw-shaft and toothed nut.
sectional view of the bearing-sleeve for said
shaft. Fig. 20® is an end view of the same.
Figs. 21, 21’, 21% and 21° are respectively a
longitudinal section, a top view, a cross-sec-
tion, and a side view of one of theslide-bear-
Figs. 22 and 22’ are re-
spectively a top and sectional view of the
toothed nut and engaging gear-wheel. Figs.
23 and 23" are respectively a vertical section

and top view of the central flanged shaft.

Figs.23*and 23° are respectively a bottom and

Fig. 20" is a

y[- I

75

30

Qo

95

100

10§

ITIO

115

I20

125

vertical sectional view of the bushing-bear-

1ing for the upper end. of the flanged shaft.

Figs. 24 and 24’ are respectively a top and
side view of one of the connecting-rods. Figs.

25 and 25" are respectively a top and side view -
| of one of the screw-slide shafts. TFigs. 26 and

130
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26" are 1*espeet1vely a top and Vertm&l sec-

......

and its side ;]omt-pleees in position.

 shows said Joint-pieces in section aud de-

of a lever hfwmﬂ' one of said joint-pieces ap-
~plied thereto.

of the same, showing both of said pieces in

IO

tached. Fig. 26° is a top view of a portion
Flg 264 is a transverse section

place. Fig. 27 is a top view, and Fig. 27’ a

vertical seclmn of one or 1;11e homzontal end

levers.

Plate 7. Fig. 28 is a vertical sectmnal view,
part full, showi ing a portion of the table, the

back bridge, and stands, looking from the in-
ner side and the holding devices and actuat-
ing-lever forthe side lastmw fingers or clamps.

- Fig. 285 is a vertical sectional view of the

20

30

35

40

55

60

lever.

~yoke, showing a modlﬁed construction.
28 ig a 1011ﬂ1tudma1 horizontal section, pmt
full, of the same, showing also portions of the
br 1dﬂ*e -piece.
the s_am'e, part full with the yoke and spring
Fig. 29 is an elevation showing one

ing pieces.

hinge zmd stop-piecefor the head-yoke. Fig.

28’ is an elevation, partly in transverse seo-

tion, showing the back bridge, the lasting-

fingers, and a portion of their holding clﬂd
actuating devices.

and adjusting the blde lasting fingers. I‘lﬂ*

28° is a top view, partlyin horizontal seetlon

of the central portionof the back bridge. Fig.
28%isa horizontal section nearthe base of one
of the side-lasting-finger stands. Fig. 287 is
a vertical central seetmn of one of the slide-
bearing blocks and a portlon of the side lever
which it actuates. Fig. 28%is a side view of
one of the'side pieces ‘Wwhich form & part of
the slide-hinge joint for the lower end of said
Kig. ‘?8‘ 18 a vertical transverse sec-
tion of two of sald pieces in their proper re-
lation. Fig. 28°is a side view of one'of the
slides which carry the journals of the vise-
clamp for the side-lasting fingers. Fig. 28%is
an elevation of the same flom the inner end.
Fig. 28" is a transverse sectional view of por-
tions of the hinge and stop-joint for the head-
Fig.

I‘1c~ 2812 ig a vertical section of

in place.
ol the front b11dﬂ*e-stands and hinged exten-
sion. Fig. 297 is a sectional view, part full,
of the same,looking from the outer side. I’z;z-
30 is a top view of the lasting-fingers and
their holding devices.
longitudinal section of aportion of oneof the
vise-tubes and its clamping parts. Fig. 31’
is a horizontal and Fig. 31%is a transverse
section of the same, showmn oneof the finger-
clamps in place and partly broken mvay i 1g.
31° is an end view of one of the vise- clamp-
TFig. 31¢ is a side view of two of
Sueh pieces in thelr proper relation. Fig. 32
is a vertical central section of the means for
changing and adjusting the side-lasting fin-
gers or clamps.,  Fig. 32" 1s a side view of the

- same, partly in section, showing the securing

and @d;] usting worm (mt of gear. FKig. 32°1s

& transver&e centml sectlonal view of the [ ries the l;t_stmﬂjaws.

Fig. 28 is an elevamon .
partly in"sectio'n, 1001{1110 in the opposite di-
rectlon, illustrating the means for changing

Fig. 062 |

1 view of the same.

Fig. 31 1s a vertical |

a transverse section of the same,

. view of the other member.

toe laf;tmﬂ' clamps.

bearing-slide, worm-gear,and worm. Kig. 328
is z«m” end and Fig. 32* a side view of the

m-bearing sleeve. Fig. 32° is a
hormonta,l section of the bearing-slide and
worm-gear, showing also one of the ¢

heads turned into a horizontal plane. FKig.

32% is an end view, partlyin section, of one of |

said cross-heads,showing one of the vise-tubes
in position. Kig. 327 111[1%1‘&168 by side and
end view the key for turning the worm to ad-
just the side-lasting fingers.
- Plate 8. Fig. 33 isan elevatlon Showmﬂ the
lever-gear for disconnecting the side phers
Fig. 337 is a top view of the same. Fig. 33%is

347, 34% and 34° are respectively a side and
opposite end views of one of the disconnecting
side-clamp arms.
spectively a side and end view of one of the
hanger-springs. Figs. 36 and 36" are respect-
Wely a side and tep wew of one of the hanger-
bolts. Iigs. 37 and 87’ are respeetwely a side
view and cross-section of a pair of the pliers.

TFig. 377 is a view from theinner side of one of
Fig. 37315.&51(1@-

the members of said pliers.
Flg. 38 is an ele-
vation of one of the frame-pieces of the hanger.

-Tig. 38’ is an eievation of the same at 1"10']113
Fig. 38° iS a

angles to the previous figure.
Vertlcal sectional view of Lhe frame -piece with
apairof the phers inplace thereinin theiropen
position. Fig. 36° is a top view of the frame-
piece. Kig. 39 is a vertical section, and Fig.
39’ a top view,of the admsmble berew-sleeve
for the 11;1,1’_1091' Fig. 40 is a vertical sectional

side hangers. Ifig. 40" is a sectional view at
right angles to Fig. 40, with the pliers closed.

Fig. 40% is a side view of one of thetoe hangers

and pliers.  Fig. 41 is a top view, part in sec-
tion, of the plwr -operating lever showing its
eonnectwn with the pliers.

partly in section, of ‘rhe toe-plier- Opelﬂtlnﬂ‘
lever, showing 1tS connection with the cam-
arm of the pllelq Fig 413 illustrates-by end

and top view the friction-roller of said lever.
Fig. 42 1s a Side view of the disconnecting-

levers. Xig. 427 is an edge view of the same.
Kigs. 43, 4;5’ 48% and 43% illustrate, by sec-

.,131011&1 side, eud, and top views, a moch[:ied

form of bolt for suspending the hanger.

Plate 9. Fig. 44 is a bottom view, palltly'in'

section, of the toe-clamp or lasting device
with its appurtenant parts. Fig. 147 is & Ver-
tical sectional  view, part full, “of the same.
I'ig. 44? is an elevatwn of the same from the
inner side. Tig. 44 is an inner end view of

the sliding shatt and holder for the heel or
Fig. 44* is a vertical sec-
tional view of one of the toe-lasting jaws or

clamps. Fig. 44° is a similar view of the

other jaw. ]Jlg'. 448 is a similar view of the

two combined. TFig. 45 is a side view of the
quadrant bearing - piece which fits in the
holder or clamp shown in Fig. 443 and car-

Figs. 34,

Figs. 35 and 385" are re-

Fig. 41’ is a s:u:le:
Fig. 41° is a plan view,

- Figs. 45’ 4—52 amd 4:53

Cross- .

75

20

90

95

100

view, part full, of one of the adjustable spring

105

I 1O

115

120

125
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zontal section of the same.

are respectively a top, inner side, and hori-
Fig. 46 1s a side

- view of the upperend of oneof the slide-actu-

[O

30

35

of one of said jaws.
Fig. 49 is an inner side view of

ating levers with one of its slide-hinge pieces.
Kig. 46’ is a vertical transverse sectwn of the
same. Fig. 47 is a transverse section of the
sliding sha,fb showing the inner end of the
ad;]usta,ble sleeve Wlth 1ts ball-bearings for
the jaw-actuating rods. Fig. 47’1s a similar
view of the sliding shaft :emd sleeve for the
heel-jaws, with the jaw-actuating rods re-
moved. Fig. 48 is a sectional view of the
heel jaws or clamps. Fig. 48’ is a bottom
view of the toe-lasting jaws or clamps open.
Fig.48° isa vertical transvelse sectloual view
of the heel clamps or jaws open. - Ifig. 483 ig
a top view of the jaws shown in Fig. 48’.
Figs. 48% 48°, and 48° are respectively a bot-

~tom, top, and inner side view of one of the

toe-lasting jaw-pieces. Figs. 487 488 and 48°

are respectively a bottom, top, and an inner

side view of the other piece of the clamp. Fig.

481 ig an inner side view of the two toe- Iast-

ing jaws or clamps wide open. Ifig. 481 is a

bottom view of the two heel- lastmg jaws or

clamps wide open. Fig.48"%is a bottom view
Fig. 48% is a bottom view

of its mate.
one of the socketed connecting-rods for actu-

ating the heel or toe clamps or jaws. Fig, 49’

is a horizontal sectional view of the same,

showing the bearing-balls and one of the bea,l--
11:10'-]_:)11108 in place.
spectively an inner end and side view of one
of the bearing-plugs. Fig.49%is a transverse

- section of the connecting-rod, taken through

40

1ts bearing-socket. FKig. 495 I8 a smnlfu view
with the ball in place.

Description of table.
A Fig. 1 replesent:a the table, with a plane

top smfa,ce, in which is a T-groove A’, ex-

55
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Oz

tending centrally from end to end. It has a
proper thickness of metal beneath for equal
strength and a recess a'® (see Plates 3 and 6,

Figs. 3, 15°% and 15%) cut out equal t6 the out-

S1de of the. bottom part of the T-slot A’ in
width, and 1 in length equal to the length of the
bolt-head m’ and the head of stand-shaft M,

Around the entire outer surface of the table
istheflange a,withan extension g’at each end,
upon which the sheet-metallegs A*aresecured
by rivets or bolts, as required. Cross-connect-
ing ribs o’ and «® are cast for strength to the
table, and bushed bearings a'? ¢!t are fitted,
and in which the slide-screw shafts L L fit
and work, and at opposite sides in the middle
of the table beneath are cast guides a! a*
dressed out with grooves o’ (see Fig. 15’) in
each side, in which tongued slide-bearihg
pieces b fit. (See Plate 6, Iigs. 21 to 213, in-
clusive.) Guides a*(see Plate 6, Iigs. 15, 157,
152, and 15% extend straight their full length
on the bottom, while their mates ¢* are cut
from the bottom up and from theirinner ends
to their bosses af, (see Figs. 15, 15/, and 15%)

allowing space for connecting-levers C and !

Figs. 497 and 49 are re-.
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rods d to work.
upper portion of the castings of these guides
connect o the center hub a’, (see Plate 6,
Figs. 15 and 15°) thus a,ddmﬂ‘ support o
their several parts. Upon the outer sides of
the cast-guides a* a*t are bosses af, which form
supports to the guides a* and a', and are
provided with threaded holesin which thread-
ed bolts fit for securing bearing-plate A® (see
Plate 6, Figs. 16 and 16’) in position by bolts

(See Plates 3 and 4, Figs. 3, 9,and 10.)
At the opposite sides in the middle of the

table are slots a, (see Plates 4 and 6, Figs. 9,
15% and 15%) throuﬂ'h which the side-arm-con-
nectmﬂ' levers B B pass for connecting the
lower W1th the upper side gear. Between
ribs @’ and a*slots «® (see Plates 3 and 6, F'igs.
3, 15, and 15%) are cut through the table for

the entne distance, and in width equal to the

top portion of the T-slot A’, through which

the end shifting eonnectuw-levels H H pass

and work, connectmﬂ' the lower and ‘upper
end gear towether |

In the center of the table i is a hub a, (see
Figs. 15% and 15%) hcwme, a beallnﬂ'-bushmw
a,“’ (see Plate 6, Figs. 23* and 233) in which
the upper end of the three-flanged center
shaft D fits. (See Plates 3 and 4, Fl os. 3 and
9.) Near the hub is recessed n*mde a,“, (see
Plates 3 and 6, Figs. 3, 15, 153 and 15%)
dressed out, formjng a 0‘111(1@ fm the nut E’, in

~which 1t ﬁts for kamﬂ* to and fro upon its

shaft. Short ribs a2 and a!® connect eross-
rib a? to the backs of bosses a® (see Plates 3
and b, Figs. 3,15, 15’;, and 15°) with a bearing-
hole thlouﬂh rib a® and in vib o A hole
through Lhe front flange ¢ of the table is re-
cessed in which a sleeve- bearing E? fits and
is secured in position by nut RS, (See Plate
6, F'ig. 19, in position, and Figs. 20" and 20°,
disconnected and shown in two views.) The
main screw-shaft E, which is operated by the
front crank E7, fits and works at its front end
in this sleeve- bem ing B havingits other end

in sleeve-bearing E°, thdt isdriven in the boss |
In

of the rib a'. (See I‘lﬂ's 15, 15% and 155.)
the back end of sleeve-bemmn* E? stop-bear-
ing E° fits against the end of Shaft E and is
pr essed by bet-selew a', that passes through
flange a and its eonneetlons for taking up
slack motion. (See Plate 6, Figs. 15 and 155)

Holes are bored in lme flOIIl end to end of
t.bele through flanges a, a’,and a®>. Theholesin
a’and a®are of di ferent sizes to accommodate
the different sizes of bearing-bushes required
for the two portions of the end slide-screw
shafts L L that fit and work in them. (See
Plates 3 and 6, Figs. 3 and 15, in position and
detached in I‘lfrs 25 and 25, ) In the cross-

‘The extensions qf of the |
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connecting 11bs a” are bosses ¢!, in which holes

are bored and threaded for receiving the
hinge screw-bolt, by which the outer ends of
connecting-rods OO are secured. Projections
e, e:atendmo* below from the main plate of
the table, and ¢% from the rib a' above set-
screw connection, are similar points of con-

nectlo (see Plate 6, I‘lgs 15, 15/, and 15%)
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where the ends of connecting-rods eare hinged
by screw-bolts, which pass through the ends

- of the rods and serew in their respective bear-

10O

20

ings.

A? represents the ‘table- leﬂS (see Plate 1,
Figs. 1, 1/, and 1% also brol«:en eonneetmnb
to table on Plate 3, Figs. 3 and 5,) constructed
mainly of sheet mfntal itted to frames, with
T or L frames A’ inside at proper distan ces
apart, riveted or otherwise secured thereto
for drawers to suit, which fit between.

a® %, which a-re-ez{tensions of the flanges a «,
at eaeh end of the table, and to extensions of
ribs «’ across the table (see Plates 1 and 6,

Figs. 1, 1/, 1% and 15 to 15% inclusive) and riv-

eted to t11e1r bases A3
Figs. 1 and 1)

A"' are the bottomb on Whmh the drawers
rest.

A‘* are spaces in the leﬂs for drawers.

A% is a drawer constr ueted of sheet metal,
secured to the cast-metal end. Lock- d1:.—m-
ers are placed in the legs under both ends of
the table and extend across it. The space
can thus be utilized as a receptacle for such

(See Plates 1 and 2,

" tools, appliances, and duplicate parts of the

30

35

40

‘machine, &e., as may be required, and 1f more

room is needed the entire remaining space

beneath the table can be shelved for the par-
pose. |

(fear béneath the table.

~ On Plate 6, Fig. 20, E represents a screw- |
shaff.

K’ is a toothed slide-nut on shaft E, zmd
Figs. 22 and 22’ (two views) show nut E’ i
gear with the toothed wheel D’. |

E? (see Figs. 20" and 20%) is a

flanged bear-

ing-sleeve for crank-shaft K, which passes

throuah flange ¢ and rib a®. (See Ifig. 15.)
E? is a nut which secures smd beaunn-sleev
in position.

K*is a stop- -collar on shaft K for limiting

the travel in its guide @’/ of slide-nut E’ on

- crank-shaft to plevent damage when tight-

0
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ening the end and side clamps around the
upper on the last, and is also a guide for ad-
justments of side and end chmps These ad-
Justments should be made when the nut K’
is back against the stop-collar E* and the

side and end clamps are closed around the
last.

They are made by means of the side
and end adjustable serew-fulerums of levers
B Band H I, respectively, and the possibility
of injury to either last or upper that other-
wise might occur is thus prevented.

D, Flﬂ‘S 23 and 23’, is a three-flanged ver-
tical center shaft (shown also on Plates 3 and
4, Figs. 3 and 9, in position) secured by pins
to the tooth ﬂ*em -wheel D’.

In Higs. 23°
in, Whlch the upper end of shaft D works and
which is driven in hub ¢’ for purpose of re-
newal when required. It is shown in posi-
tion on Plates 3 and 4, Figs. 3 and 9, with
bearing-plate A°, Iigs. 16 16" which latter

The
upper parts of the len‘s are fitted to the flanges

and 23° ais beatmmbu&hlng,_

forms alower bemmg o' for the thlee ﬂanﬂ'ed
center shaft, and is secured to bosses a5 as
before stated (See it in position in Fws 3,
9, and 10, Plates 3 and 4.) -

b, Kigs. 21, 217, 217, and 213, are tongued and
mortlsed slide- beamng guide-pieces, whieh fit
in grooves ¢® in guides a* and a*.
have horizontal lllOItISBS b2, in which the com-
bined slide and hinge ]omt hereinafter de-
seribed, fits and w 011{5, and towhich the ends
of conneetmn Jevers C fit and are secured.
They also contcun vertical mortises b’. These
vertical mortises b’ in slide-bearing pieces b
(see Plates 4, 6, and 7, Figs. 9, 15, 21 to 213,
28, 28°, 28°, and 287) form the outer beaunﬂ'-

| Smfaee in which the combined slide hlnﬂ'e-

joints connecting with the lower ends of ar med
levers Bfit and WOlk These combined slide

hmneJomts also are more fuﬂ} described
uereinafter.

C C, Figs. 26 and 267, are two views of the

uonnectm 0" -1ever C, hinged to its bearing c*in

rib a?, (%ee Plates 3 and 6, Figs. 3 and 15 ) its
| 0pp051te end forming pmt of the combined

slide hinge-joint, w hlGh fits and works in mor-
tise b2 of slide- bearing pieces b, previously de-
seribed. (See Figs. "1’6 267, 26°, 26° and 264

Plate 6.)

d (see Figs. 24 and 24/, isolated and in posi-
tion, Fig. 15) are conneemnn‘—mdq which con-
nect at ¢® with rod C (see Figs. 26, 267, 263,
and 26%) and at their other ends to opposwe
sides and between the two lower flanges of the
three-flanged center shaft D (see Plates3 and

6, Figs. 3 “and 15) and are secured by hinge-

pins “which pass through the ends of rods d
and the two lower ﬂanﬂes between which
they fit. (See Plcttes 3, 4 and 6, Figs. 3, 9
and 15.)

e e are eouneetmw levers. (See Plate 6
Figs. 27 and 277, dlscounected and connec*ted
in I‘:u:r 15.) They have mortises € at one
end,in which small slide-bearing blocks e’ fit,
hcw ng holes through which conneetmn‘ hlnge-
pins &2 pass for connectmo with ends of slide-
screw shafts L L. (See said shafts on Plate
6, Figs. 25 and 25’, disconnected, and con-
nected on Plates 3 and 6, Figs. 5 and 15. } The
opposite ends ot eonnectmw-levels e e are
hinged by t111 eaded bolts, vhlch screw in their
beannws % ¢, (See k [‘ws 15, 15", and 15°)
Rods d’ d’ ave connected (in the same man-
ner as d d to connecting-rods ¢) by hinge-pins
to levers e e at e* ¢* by pins ¢°, (see Figs. 19,
97, and 27’,) and at their opposite ends are

connected between the two upper flanges of

shaft D at ninety degrees (90°) from the con-
neetions of rods d d, above mentioned, so that
rods d d and rods d’ d’ will not only be upon

different planes, but upon opposite quarters,

and hence will not interfere with the working
of each other. These rods d’ d’ are hmﬂ'ed

by hinge-pins which pass through the ends ol
the connectmn -rodsand the two upper flanges
of shaft D, zm(l also through the toothed gear-
wheel D/, thus securing 1t in proper posmon
relative to the hin ge-pins, thereby connecting

1]
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parts L L 0 not only with the toothed gear-

wheel, but also with the toothed rack on the

flanged slide-nut, which, with its shaft, must

work in harmony of movement with all the
5 other parts. |

L L (see Plates 3 and 6, Figs. 3, 15, 25, and

25") are screw-slide connecting-shafts, which |

it in bearing-bushings ¢!, driven in holes
through cross-ribs ¢’ and a? in the lower part

1o of the table, where they are placed centrally
with it parallel toits upper surfaceand in line

under the T-groove A’. Their centers should

be placed the same distance from the top of
the table as the center of the space between

15 the two upper flanges of flange-shaft D, in
which the ends of connecting-rods d’ d’ fit,

(see Plates 3, 4, and 6, Figs. 3, 9, and 15,) and
~on the same plane with connecting-leversee.

Hence care should be taken in placing the

zo hinge-bearings e% e that they also are the

proper distance down from the top of the ta-
ble—viz., equal to the distance of the center
of the screw-slide shafts L L less one-half the
thickness of the connecting-lever E. The cen-
25 ters of the horizontal mortises 2 1% in bear-

ing-pieces b b should be the same distance

down from thetop of the table as the distance

to the center of the space between the two

- lower flanges of the three-flanged center shaft
30 -D to bring them on the same plane with each

other and their connecting-rods d d and le-
vers C C. (See Plates 8, 4, and 6, Figs. 3, 9, |
and15.) Hencethe hinge-bearings ¢t ¢t, upon

which the ends of connecting-levers C C are
35 hinged, should be upon the same plane less
~one-half the thickness of the lever, and care
should also be taken to bring the pressure
upon the same line as nearly as possible as
the hinge-pins of thelevers C Cand the points

40 of engagement of sidelevers B B in slide-bear- -

ings 0 b. (See Plates 4 and 6, Figs. 9 and 15.)
Shafts I L. are provided with adjustable
screw-guide bearings composed of three sepa-
rate pieces. The outside guide 1./ is recessed

45 upon opposite sides to fit slide-bearing pieces

hh,whichfitand are carried by the hinge-bear-
ing bolts A" in the opposite arms of shifting le-

verH. (SeePlate6, Figs.15,17,17/,17%18,18’,
184, 19, and 19%) The guide L’ is also bored

5o through and the hole recessed upon opposite |

ends to fit the flanged toothed sleeve-nut [,
which fits the serew upon the shaft I, ingide

~ and fits the hole in the guide outside. Said |

sleeve-nut is provided with a separate end
55 flange, and when put together and the end
flange riveted fast the sleeve-nut [ is left free
to turn upon the serew-shaft I, thus provid-
ing for end adjustments by screwiig the ad-
justable screw-guide bearings L’ 1. to and
6c fro on the screw-slide shafts 1. L to suit all
extreme variations requiring accommodation
In the various lengths of lasts. The solid
flange on sleeve-nut [ is toothed for turning it
by application of a handle toothed rod 12, (see
65 Plate 6, Figs. 19 and 19%) racked to fititand

by which it can be pushed or pulled, as re- |

|

f

f qﬁired, quicker than can be done by the fin-

gers direct; or, if the latter is preferred, the

toothing of the flange may be dispensed with

and a surface, milled or otherwise, as desired,
be substituted. If preferred,the flanged nut
[ may be dispensed with and the sleeve-bear-
Ing I.” may be made to fit the outer surface
ot the screw-shaft I. and separate nuts placed
on shaft L. at opposite ends of 1/ for end ad-
justment, instead of the flange-nut L |

o (see Figs. 17, 17/, and 17 detached) are
slide-guides in which the hinge-bolt pins A’
A" of the shifting-lever H H fit. (See plates
3 and 6, Figs. 3 and 15, connected.)

K7 is the main crank, and drives all gear in
the table. It is bent out to pass the project-

ing end of the adjustable screw-fulerum, is

provided with a handle and a tapered hole to
fit the tapered end of crank-shaft E, and is
secured In position by a nut on end of - the
shaft. (See plate 6, Figs. 15 and 20.) _
a™ (see I'igs. 15 and 15% is a set-screw ex-
tending from the back of the table through
the flange o and its connections to the short

rib a® against the stop end bearing Efin the

stop flanged sleeve-bearing E5, that is driven

in the boss on rib a'® and in which the back

end of crank serew-shaft E fits. This set-
serew ¢ is designed to take up the lost mo-
tlon in crank-shaft by pressing against the
stop K° the other end of the erank-shaft be-
ing held firm endwise by stop-collar E*on the
shaft against which the end of the sleeve E?
must be brought by the nut K3, thus prevent-
ing the possibility of lost end motion in screw
crank-shaft E. | | o
E® (see Figs. 15 and 15°%) is the stop flanged
sleeve-bearing for the back end of the crank
secrew-shaft K.  Itisdriven tightinitsbearing
in the boss of rib a'® and the front or flanged

end is the stop which limits the nut E’/ in its

travel on the crank-shaft. Hence theopening
of the heel and toe or end clamps and the side
clamps (see Plates 5 and 6, Figs. 11, 15, and
15°) around the last are governed in their

movements by the limitation of the travel of

the flanged nut E’ upon the crank-shaft E at
that end in opening the clamps. |

0° b° (see them on Plates 4 and 7, Figs. 9
and 23, connected, and on Plate 7, Figs. 283,
28% and 287 disconnected) are hinge slide-
bearings which fit the lower ends of armed
levers B B, and which form part of the com-
bined slide-hinge joint that is fully described
hereinafter. |

Connection of upper and lower gear.

B I3 (see Plates 1, 2, 3, 4, 5, and 7, Figs. 1,
2, 3, 9, 10, 11, and 28) are side armed levers
for connecting the lower actuating mechan-
ism with the upper side clamp-gear, the lower
endsof which levers pass down through cross-

slots a” o’ on opposite sides of the table A,
(see Plates 4 and 6, Figs. 9, 15 15%) the ends
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side pieces 0° of the hinge slide-joint, (see
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which they are hinged. Said pieces fit in the
vertical mortises b’ b’ in slide-guide bearings
bb. Thelevers B haveholes ineach belowtheir
center, through which hinge-ping 2 pass and

securethe levers to the slide-pieces I” of their

respective adjustable fulerum-bearings, and

-at a proper distanceabove sufficient for clear-

ance the levers are divided into two arms of

equal lengths straight and curved to suit

the spaces and connections required. They
are connected at their upper ends by short
conneetmo‘ rods b° b5 to slide-bearing guides o
and o’ (See Plate 7, Figs. 28, 28, and 28%.)
HH (see Plates 3 and 6 Figs. 3, 17 177, and

lower end of each is dwlded Iike a common
shifting-lever, in two equ&l arms, in which

hinge. scerew-bolts A’ fit, the inner ends of

which form hinge-pins for slide-bearings 5,
which bearings fit in the recesses on opposite
sides of the guide-bearings L. (See Plates
5 and 6, Figs. 3, 15, 17, 17/, and 17%)
bearings guide and control the lower ends of
levers I when power is applied to the crank
and transmitted to them through the shaft
E, the shafts L., and their connectmns

The end levers H H are hinged centrally by
hinge pins or bolts 2* (see Plate 3, Fig. 3) to
T‘heir up-
per ends, like the lower ends of armed levers
B and the end of connecting-rods C, have the
same class of jointed bearings and motions,
and being construected upon a new principle,

are therefore original, and I designate these

jointed bearingsasthe “combinedslide hinge-
joints.” 'They possess two entirely different

and independent motions—a hinged central |

and a straight slide—each ample, simple, and
serviceable, qualities essential and desirable,

‘and will be made the subject of a special pat-
They are constructed as fol-

ent hereafter.
lows: First, the end of each lever or shaft H
must be rounded to suit with a hole in the
center thereof; second, the hinged slide-bear-
ing pileces H3 which are composed of two
pleces of equal size and thickness correspond-
ing with the mortise-bearing £, in which they
fit, are bored through their centers and coun-
terbored to fit the rounded end of lever H in
depth equal to half the thickness of the le-
ver, and also 1ecessef1'to the same depth from
couespondmﬂ w1th the required movement
of the lever or shaft H when working in it;
third, a hinge-pin H* which passes through
and fits the hole in end of lever I and bear-
ing-pleces I° flush with their surfaces;
fourth, a mortise 7, in which the outer sur-

face of the slide-hinge bearing-pieces fit.
‘Forillustration of the combined slide-hinge
joint, as far as described and illustrated here
see Plates 4, 6, 7, and 9, Figs. 26, 267, 262, 63
28, 28, 285 28"’ 44, 44:’ 46, and 46, |

These

1 and 3, Figs. 1, 3, and 5.)

Descmpt@(m of gedi above the fable.

1’ 1’ ave ad] j astable fulerum-bearing shafts
(see Plates1 and 3, Figs. 1 and 3) for adguwtmﬂ'
end clamp-shafts F5 Foto corr espond with the
different lengths of lasts.
are recessed out thusleaving a jaw upon each
with a hole bored thr ough for pin. Between
these jaws lever H fits with a corr espomlmn‘
hole, through which a hinge-pin A* fits in both,
thus hnwmcr the end levers H H to their re-
spective adJ uata,ble fulerum-bearings. These
adjustable fulerum-shafts I’ H” pass thr ough

| theirr espective stands I % the outer endbbe—

Their inner ends

30

ing turned smaller to fit in ‘1C1]Llstable flanged

their ends. The scerew-sleeves H* are slightly
recessed on their outer ends to receive a cor-
responding projection on the inner face of
nuts 2* made to fit them, thus forming a stop

| serew-sleeves H2 H? with serew-nuts it fi*fupon
-17%) are end levers eonnectmﬁ' the 1ou. er to SCroW-S1eeve D

the upper end or heel and toe clamp gear.
They pass up through the slots af b, '(%ee
Plates 5 and 6, Figs. 3 157, and 15%) and the

with a shoulder at the 011tel endsofthe Sma,ller -

{ portion of shafts I’ H’, between which and

the inner shoulder the screw-sleeves H? H? fit
and work, and by means of the milled
on their projecting ends the sleeves H* H?are
turned in threaded bushings 73 k3 for adjust-
ment of the shafts I’ H” and the fulerum-pins
h? carried thereby, by which means speedy and
accurate adjustments are obtained of the heel
and toe clamps to the lasts in position. The

bushings 7° I® are of malleable metal, which

1S es.sentml for a durable thread contmually
in use, and are screwed into the stands F 1.

f% f¢ are bolts with long T-heads. They
fit the T-slot A’ in the table and the holes in

the bottom of the respective stands I K for

bolting them firmly to the table. (See plates
By loosening the
nuts on the bolts the stands F I’ are a,dJust-
able, it required. .

flange

Qo

95

yyele

Lo

Misan ad] astable serew-flan ged stand tube

witn a tapered stem upon the top, which en-
ters the holes in the heels of the lasts that
rest upon its shoulder, the screw fitting the
secrew-stand shaft M’. (For descriptive illus-
trations of M M’ and m m’ m? m® (see Plate
3, Kigs. 3, 3/, 8,8, and §%) The lower end of
screw-stand shaft M’ is grooved each side,
leaving a T-shaped end which fits the cross
T-shaped groove in the adjustable plate m.

m’ is a T-headed bolt which fits T-slot A’
in the table, passes through adjustable stand-
plate m, a,nd h{)ldb 1t ﬁlmly by the handle-
nut m?

- m? isaset-serew with a pin fora handle that
holds the stand-shaft M’ in position laterally.

110

120

- Sleeve M is adjustable vertically to suit the '

required height for lasts, the flange below be-

125

ing milled for convenience in screwing up or

down, and its stand is also adjustable both
transversely and longitudinally at will fo Smt
the various requirements of lasts.

M= (for. descriptive illustrations of M2, M“
M2, m3, mt, m°, mb m', and m3 see Plates

130

3 and 5, Figs. 3,14, 14/, and 14?) is an adjust-
able stand-serew tube for supporting the toe
| of the last. It has a stem upon the top which




8

 fits in the toe-rest M*. It also fits the screw
of the adjustable serew-stand shaft M3, and

10

IR adjustable SVle‘:tiG.‘:‘Ll]:}? to suit the. required
~height of lasts by screwing the tube M? up or
down on the shaft M3 to suit, and shaft M3 is
- adjustable in T-groove A’ in the top of the
- table to suit the different lengths of lasts.

. m*is a tongued washer which fits the up-
~ per portion of groove A’ in table. Italso fits
the stand-shaft M3, which passes through the

~ hole in the center.

o mfisanut:with a handle for serewing the
. stand-shaft M®firmly to the table.
-3 and 5, Figs. 3,14, 14/, and 14%) _
~M*is an adjustable toe-rest to accommo-
- date the width mear the toe of the various
. sizes of lasts.. It has a hole in its base for a.
- working fit upon the stem of shaft M2 'The |
~upper portion is grooved out from the top |

45

.20 down, -or laterally mortised, in which the
- horizontal bars m®mf fit, side by side, and are |
~ adjustable, and from the top of these bars up |

. thegroove is increased a little inside, thus

. leavmg a small SllOllldel‘.ﬂponf opposite sides,
In whicha piece m’’ fits, filling the space in the.

- groove trom the shoulders up, and upon oppo- |
- site sides outside even with the shoulders are |
- recesses In which side clamps m” m’ fit. (See
- Figs. 14, 14/, and 142) These side clamps

Diece between are all riveted firmly together-

by rivets m!, leaving a mortise in which the
-adjustable bars mS m® of side guides fit,
- m"m®are adjustable side guides to fit the

. opposite sides of lasts near their toes and di-

rect them centrally to the toe-clamp.

m° is a piece of rubber or other yielding

substance secured by clamps m7in the top of

toe-rest, which yields to the pressure upon
the last from the last-fastener and prevents

damage to the upper.

I(see Plates 2 and 4, Figs. 2,9,and 10,in posi-
tion,and 9°,9% and 97, detached) are side flan oed
adjustable fulerum screw-sleeves which screw
in stands ¢*. They are bored to fit the shafts
I’ I” and recessed in the ends to fit the nuts
v/, that are screwed on the ends of the shafis
upon which the sleeves have a working fit in

the space between the shoulder and the nut.
The flanges of sleeves I are milled for con-

venience of screwing in or out, and it is by
their movement that adjustment of the side
clamps is made to fit different lasts. N

I"I’ (see Plate 4, Figs. 9,9% 94 and 10) are the
adjustable slide-pieces of the fulerums with

Jaws, between which levers B B fit, and to

- which they are hinged by the pins 7.

6o

?* are adjustable fulerum screw-stands (see
Plate 4, Figs. 9 and 10, in position, and 98, 99,
and 9%, detached,) which are secured by bolts

- tothe table at its opposite sides, and in which

adjustable bearings T fit, and are serewed for

(See Plates:

H :
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able side-armed levers B and their connec-

 F and I are adjustable end bearing-stands
1n: which ‘end fulerum-shafts H’” H’ fit, by

o

which speedy and accurate end adjustments -

of the heel and toe or end clamps to the last

are attained when set in harmony with their

gear-connections. ' These stands are dressed

on their bottoms with small tongue or guide

-

f5

pins to fit the top of groove A’ in table, hav-

ing bolt-holes in which bolts f¢ fit.” The
heads of these bolts, fitting in° the T-shaped -
slot A" in top of table, pass up through the

bases of the stands, and with nuts screwed

8o

on top, hold the stands: F.and ¥° firmly inpo- -
sition, while they are also adjustable on the

can al ways be accommodated by means of the
~adjustable fulerums H” H’. " The inner por-

“table, if required, in cases of extreme differ-

855

recessed to make room for the wrench in turn-

‘ing the nut. The upright portions of the
framesare each T-shapedin cross-section with:

-

suitable projections or bosses,in which thead-
justable screw-fulerum, sleeves,and shafts fit.
The upper ends of the stands are of suitable .
form for ¢lamps, and bored out toreceivethe

sleeves F*H4,  The c¢lamp-heads F’ and F*are
1 split open lengthwise with a boss on each side,
| through which the serew-bolt /2 passes. The

last. These clamps, the two sides, and the |

95

screw-bolt has a bent handle f° on one end,

bending the clamps by too heavy pressure, a
plate /7 is inserted in the open cut in each of
the clamp-heads F’ F% through which the
clamp-bolt passes. (See Plates 3 and 5, Figs.
5,57, 5° and 11.) o

- The adjustable connecting-sleeves k2 at the
toe and I' at the heel (see Plates 3, 5,and 9,
Figs. 3, 11, 44, 44/, 47, and 47’) have near
their front ends projections U f1, Figs. 47
and 47/, with a threaded hole through each
in which arms f® are screwed in opposite
sides solid np to their collars with balls £ on
their outer ends, which fit in the side socket-
joints of the outerendsof connecting-rods 1
and the holes therein. (See, also, Figs. 49 to
49°, inclusive.) The projection 19, Iig. 47, on
sleeve I for the toe attachments is made
deeper than the projection f, Fig. 47/, on
sleeve I'* fortheheel,in order to place balls 716
F* upon the respective arms 72 and f* of the
clamps on a line as near as possible with the

average angle required of the respective heel

and toe clamps to fit the different lasts, and
that the rods /%%, which connect balls £ and
/1 together, shall ecorrespond in average in-
clination with their respective heel and toe
clamps. - |

the opposite end being threaded in the boss,
~which permits of tightening or loosening at
| will, for adjustment of the sleeves FPand F¢,
that can thus be securely clamped and held
1n anyrequired position. ' To avoid dangerof
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adjusting side clamps G G/ G? G3, (see Plates Holes are bored through opposite sides of
4 and 5, Figs. 9, 10, and 11,) through adjust- ! the sleeves I? and F¥ in which guide-pins /'




~are driven, having theu inner ends shnhtly [ dif
flattened. to fit in eouespondmg grooves f18
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(see Figs, 5, 44, and 44’) cut in each side of

~ toe and hﬂel shafts If° and I in which they
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which contain a

fit and keep the sleeves from turning, or, if
preferred, guide-pins may be driven thmugh
opposite sides of the clamp-heads F’ and ¥*

and corresponding grooves made in the out-
side of the sleeves K® I* for the pins to work

ininstead of groovesin the sides of the clamp-
shafts I B

The adjustable slide end (or toe and hoel)
clamp-shafts F° and F° (see Plates 1, 3, 5, and
0, Figs. 1, 3, 11, 44, 447, 442 443 47, and 477)
ale of the ba,m_e 00115131 llﬂthIl in every respect,

except that one is for the right or toe and the

other for the left or heel end of the machine.
They have mnear their front (inner) ends
mortises 7, forming the outer bearing, in

which the combined slide hinge-joints of the
upper ends of end levers H fit and work.

They also have curved extensions at their
front ends, forming segmental bearings F®,
T-Shaped groove f7, turned
out in the inner part, in Whmh the segmental
clamp-bearing pieces I fit. About the mid-
dle of the curved extension is the hole 7,

from which to the end is fthe clamp 7, with

an open cut separating its two parts.
Figs. 44/, 44° and 44°.) At their ends are the
bosses or ears [, in which are the clamp-
screw bolts 72 with handle 72, by which the
clamp-bearings of shafts F® and F° can be
tightened or loosened at will and their seg-
mental counter parts k°, that are clutched by

(See

them, canbeadju sted_and_ completelyclamped

and held in position, as required. These
shafts being right and left hand with clamp-
bolts entering from their front sides, the bolt-
holes and screws 11:111%13 be in hatmon} there-
with. -

F? 19 (see Plates 3, 5, and 9, Figs. 3, 11, 44,
44’, 447 and 44°%) are bearing-pieces which form
the segment of a circle on the back part, and
are shaped as counter parts to fit in the T-
shaped recessed circular bearings /7, and on
their front part have bearing plojections =4
(see Figs. 44, 44', 447 45, 40 45% and 45
Plate9,) in which the side pieces of end Glamps

so f* f*or f2 f* fit- with a hole through each,

in which a hinge-pin %

“be, fit and work.

fits, and between
which the end clamps /2 /* or f“f‘*“’*,“&s may
(See Figs. 44 and 44’.) The

| _hole and pin fitting it are made smaller in
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art of the lower plo;]ectmn to permit slop-
ing off the heel-clamps at bottom, as shown
on Fig. 447, withont weakening tha,t part of
the bemmg«pleces 7, :

13 ftor f% f4are the two mated sidesof the
end (or heel and toe) clamps.
together, with the hinge-pin % through then,
the,y form avariably-curved and oontmuouslv

smooth front face with surface-joint, hinged
with a straight central joint,that in whatever
position placed when working leaves no open- |
ing on face of the clamp to cateh and injure

When placed

erent radii.  (See Plates 3, 5 and 9, I‘ws
3, 11, 44, 447, 442 443, 444 445, 44"’ and 48 to
4813 incluslve which fully Illlistlate them.)
()r.le of said elmnps or jaws has a reversely-
curved surface concentric with the hinge pin
or pivot,and the other terminates at its inner
end in an edge which is adapted to fit said
curved sut'fa,ce in all positions of the jaws.

Fig. 44 is the bottom view of Fig.44’, turned
upSlde down with a part of the clcnmp shatt
E® broken and sectioned, with elamp-bolt %
removed, and shows also the combined slide-
hinge bearing; also the bearing-piece I,

. seetloned on 11ne 3, Figs. 44/ and 443, als0

sleeve E° for toe- shaft F“ the balance shown
full.

Fig. 44’ is a side and sectional view of Flﬂ‘
41, belnn' centrally sectional all except a part
of end slide- clamp shaft F° and hinge-pin f2D
which are full.

Fig. 445 1epresents the elamp sides f° f‘-’* as
they Would be seen on dotted line, Fig. 44, as
shown by arrows, with the balance of the ﬁﬂ*-
ure removed, and 18 the toe or right-hand en.d
clamp.

Tfig. 48 represents the two clamp sides faﬂ'
S of the heel-clamp viewed from the same
position as that of Fig. 44% and made the same,
except the inner fa,ce of the bottom half of
the elamp, which is dressed off more than the
toe-clamp, Fig. 44° to conform to the differ-
ence in S]mpe between the heel ::md toe ends
of a last.

In Fig. 44’ the toe-clamp is E:]]OWI] and the
dotted llne represents the shape of the Inner
face for a heel- olamp, as in"Kig. 48.

J/* are the projecting upper por tlons of the
heel and foe clamp m%tes f3 7 % f4 which
cgather in and press upon the upper over the
insole as they approach the last and hold it
until secured to the insole. The main front
face of each of the mates /2 f* /3 & ig equal
in depth to the two combined at their hinge.
(See illustrations, Plate 9.)

To fully understand Figs. 445 and 48, Pla,te '

9, it must be bornein mind that the two sides
f3f 13 f& are together, as shown in Fig. 44,
viewed as 1ndlcated by LllOWS on dotted lme
of that figure turned upside down, with bal-
ance of thu figure removed.

Figs. 44+ and 447 are parts of Fig. 44° shown;
bepmately, the part * being taken up bodily

and set over to the left, and 73 being simply
rolled over, the other Slde up.

In Kigs. 14 and 44’ the end clamp-bearing -

piece Fﬂ, hence the clamp f* /4, is set straight
with the end clamp-shaft F° and not. upon
the angle at which said piece and Jaws would

require to be to fit the toe of a last, as shown
on Plate 3, Fig. 3, with the end clamp fitting
‘the last and upon a line with the conneetlng—

rods f**, which position is readily given to
them by slackening the bolt /= by means of

the handle 1%, which slackens the clamp %
and permits the adjustment of bearing-piece

F* with its end clamp at any angle to fit the

the upper, although formed of curves having | last, whether heel or toe, and when fitted bolt
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7% on end clamp-bearing F?and locks it firmly
until readjustment is required.

Ifigs. 48, 48~ 48", 48 and 48" are the two
side pieces f°* and f** of the heel-clamp in
different positions. Iig.48,as aboveshown,is
indicated by arrow on dotted line, Fig. 44,
turned right side up with clamp closed, and
Fig. 48° is a cross vertical central sectional
view of the same shown wide open, though
Fig. 44 18 toe-clamp; and Figs. 48 and 43R are
heel-clamps.

FFig. 48" shows the two side pieces f?and f* |

~ of thetoe-clamp bottom side up and wide open.

20

25

Fig. 48° is the same turned right side up. 3

~at the center joint is the lower side piece of

the toe-clamp, and /%, its mate, is the upper
side piece at the the center joint of the toe-
clamp. Figs. 48* and 487 show the bottom
sides of the respective pieces /2 ftseparated,
and Iigs, 48° and 48° show the top sides of
the same pieces separated. " Figs. 43° and 48°
are the front face views of the two respective
pleces. -

Fig. 48" is the front face view of 3 f* wide
open. Fig.48"is the bottom view of Fig. 482,

~ showing the two side pieces f** and 7% of the
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3 f4 3 72 when mated together.

heel-clamps together as they belong, wide

open and turned bottom side up, and Figs.

43" and 48" show the two separate pieces 73
and f* turned bottom side up. These heel
and toe clamps are what are herein termed
“end” clamps.

Ifig. 44° is the front face view of Fig. 44.
Upon the opposite ends from the jaws of the
two side pieces f*and f*and ** and 1 of the
end clamps are arms, curved, as required, to
suit each other in opening and closing, and
also to suit their respective connecting-rods
They have balls /** on their outer ends,
the centers of which are in the plane of the
line or joint between the two halves or sides
(See Plate
9, Figs. 447% 44° 48, 48 and 48".) When
placed in position ready for working, said

balls f* occupy one end of their respective

connecting-rods 12 the sockets at the other
end of the latter being occupied by balls 716
of the arms /%, that are firmly screwed in

their bearings near the ends of their respect- |

ive adjustable sleeves I 4.  When thus in

position, the balls f1* are on opposite sides of

-~ the clamp-hinge pin /%, cach ball being the
- same distance from the clamp-hinge and each
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clamp-jaw of the same lencth.
ball remains upon the same plane with its
mate in the same clamp and each side works
alike. = |

5, and 9, Figs. 1, 3, 11, 44, 44’, and 44?) are ad-

justed, as required, to suif the ends of thelast

and the gears of the machine, and are firmly
clamped by the clamp-heads F’ and Ii?, they
hold the balls 7 of socket-joints in the outer
ends of connecting-rods f* firmly in place,
while the tnner ends of the rods, being con-

Henece each

436,849

Jf* is at once tightened, which tightens clamp T movements of the mechanism below thelable

through the connecting-levers H, which, act-
ing through the combined slide-hinge joint at
/> the side connecting-ball, and socket-joints
1n inner ends of rods f*and their connections
with the arms of heel and toe clamps 73 f*
and 7% f* cause the simultaneous and cor-
responding moveraent of both clamps at the
ends of the last. N

On Plates 1, 3, 5, and 9, Figs. 1, 3, 11, 44,
447, 442, and 49 to 495, inclusive, are full illus-

trations of the ball-and-socket jointed side

connecting-rods /', with their ball-and-socket
joints near the ends of each. They furnish

70

75

Qo

complete automatic adjustable joints for am-

ple accommodation to the various lines of
motion required. |

The inner ends of the socket screw-plugs
it the balls,

/¥ are dressed with sockets to
and their cornersor edgesarebeveled. Their
shoulders are made concave toinclose the con-

vex ends of connecting-rods into which they

are screwed, thereby preventing possibility of

the rods opening from their sides. Referring

to the description of this ball-and-socket joint
with side connections of a connecting rod or
shaft, its illustrations in the accompanying
drawings, and itsobvious utility,and knowing
of no prior invention or useof it, I claim it as
an original invention of my own,to be herein-
atter made the subject of special application
for a patent. | o

G and G/, G* and G3 -('see Plates 4, 5, and 7, '

F1gs. 9,10, 11, 28, 30, 317, and 31?) are the side-
forming clamps for operating directly on the
upper and bringing it on and over the sides
of the last. They are composed of a series of
fingers ¢, flattened on the front part and
rounded into parallel shanks at their other
ends to fit the finger-clamps ¢’ in vise tubes
or frames G*, in which they are held.
Plate 7, Ifigs. 31" and 31° where said clamps
areshown in broken portions of increased size
and in position on Plate 4, Figs. 9 and 10.)
The front ends of the fingers are dressed to
correspond approximately with the average
shape of the side lines of a last, whether for
right or left foot or inner or outer side of the
last. (See Plate 5, Fig. 11, and Plate 7, F'ig. 30.)
The outside fingers may be a little wider or
narrower than the others on their outer edges,
if required, to better fit the spaces between the
cndandsideclampsforvariouslengthsof lasts.
For the complete adjustment of these fingers
the holes or slots, as may be, in the vise-tubes
G* are sufficiently large to permit them to
move laterally and vertically. Each of the

| | clamps that secure them in the tubes is in-
When thesleeves I° and ¥ (see Plates 1, 3,

dependent of its fellows and movable in its
place. The whole, when clamped together as
one body, is movable vertically by revolving
the tubes that contain them on their respect-
1ve cross-head journals, which form a hori-
zontal axis. They are thus made perfectly

adjustable in every direction, can be moved

either singly or collectively, inward or out-

nected by balls /1, are free to respond to the | ward, upward or downward, or turned in their
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Figs. 11 and 30.)
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clamps to any 1equued position, so that their | site sides midway of the tube, which is thus

ends can be made to conform to any outline
or form of last that can possibly be used, and
when this is done and they are locked in
ti]lelli' vise-tubes th-uy will be secmelv held
there.

In ea,eh end of each vise-tube G‘-‘ is a set-

screw ¢? (see Plate 7, Figs. 28, 31, 31/, and

31%) Wlﬂl an mten"emnw bemmg piece ¢°
that presses against end of the entire series
of finger-clamps in each tube, and fastens
them secnrely in whetever p051t10n they may

be placed.

There are double sefs of the side clamps,
G* and G®Dbeing for the right and G and G’
for the left foot last. (See Plates 5 and 7,
The set in use belong in
the two upper vise-tubes, and are adjusted to
fit the two sides—inner and outer—of the last
then in the machine. When the last is
changed from right to left, or vice versa, the
ehann"e of clampb is made by dlsconnectmﬂ
the screw-gear shown in Fig. 32 and thmw-
ing it into the position Shown in Kig. 327,
which 1S done by. throwing the hinged stop-
stud o’ out of its position in Fig. 82, (see
Plate 7,) when the clamps and the clamp-

- frames on each side, including .the two vise-
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~ in each end in which set-screws ¢
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-clamps q’.

tubes G*' and their cross-heads G° and G¢,
can be revolved on their respective cross-
head journals; so as to bring the lower tubes
with their clamps into position above for
working.

G* (see Plates 1, 4, 5, and 7, Figs. 1, 9, 10,
11,28, 30, 31, 31, and 312,) are the vise- cl&mp
tubes or frames in Whmh finger-clamps g’ fit.
They have finger-holes ¢° or qlots, as in modi-
fications G7, Gt , and G (see Figs. 118, 119 and
117, Plate 5 ) through which the shanks of fin-
gers g pass to 1311e1rbea,rmfrs betweenthe finger-
They are bored out straight their
entire lennbh and have a female screw cut
it. They
are also shouldered on the outside at each
end to exact equal length, and turned to fit
the holes at each end of the cross-heads G°
and G° The finger-holes ¢5 opposite each
otherin the tubes, or the slotted modifications
of them shown in Figs. 115 11° and 11%, Plate
5, are made slightly larger than the shanks
of the fingers and enlarged outwardly to per-

mit the latter to play freely in all directions

when being adjusted, and are pl&ced Oppo-
site the centers of their clamps ¢’ in the
tubes. (See Plate 5, Figs. 28, 31, 31/, and
317

G)T G5 and GrJ (Plate 5, Figs. 118,119, and 11%)
are tubes or frames ha,vmfr modlfimtmn% of
the openings in opposite sides of the tubes
through which the shanks of fingers are in-

serted, consisting of slots instead of finger-

holes, all other component parts remaining
the same. In Fig. 11° the tube has one con-
tinuous slot on each side of the tube extend-
ing almost the entire distance between the
cross-heads.

into two parts by a junction of the two oppo-

Fig. 11° shows the slot divided |

the uppers on the lasts.

are ﬁnn*el clﬂmps

stiffened and strengthened. Fig. 110 shows
a division of the _slot_into three equal parts
by two similar connections, and in this man-

11

.70-

ner any number of connections can be made,

as may be deemed advisable for convenience
or to add strength to the tube; but whatever
number may be used the separations between

| the slots must be placed centrally between

two fingers and occupy no more space than
that Jetween two holes when the latter only
are used, and when slots of considerable

length are used instead of holes the tubes
‘should be increased in thickness for sufficient
strength.

G° 65 are the cross-heads belonging to the
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end of the tubes toward the 11frl1t-handl end -

of the machine. (See Plate?7, Flbs 28, 282, 32,
327, 32°, and 32%) G°GSare those on the left-
hand end. (See Plates 5 and 7, Figs. 11%, 118,
117, 28, 28’, and 30.) In the holes at the

end of their respective cross-heads the ends

of the vise-tubes G* or their modifications G,
G, G, fit; and are placed by the followmﬂ'
method of adjustment: They are first p]aced

Q0

with their finger-holes—or slots, as may be—

in such position relative to a central line
drawn longitudinally through the cross-heads
as will bring the fingers g on an average line
approximating-to and best suited for making
the final accurate adjustments required to fit
This permits the
cross-heads to stand at any required angle,
whether vertical orinclined. The cross-heads
are set 1n the position indicated in the illus-
trations on Plates 4 and 7, Figs. 9, 10, and 28/,
for the reasons that whﬂe the i ngers are

nearly horizontal, in which position they are

most convenient fm accurate adjustment to
the last, the cross-heads are set obliquely to
them, w hlGh permits of greater length of fin-

gers, and consequently gre&tel range at their

extremities in making the adjustments for
working the upper tube, and at the same time
prevents that greater side extension of fin-
gers when at rest in the lower tube from in-
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terfering with the crank E’, which would oth-

erwise necessitatean increased widih of table.

‘When the relative position of the finger-holes

or slots to the cross-heads has been adjusted,

115

as above described, the vise-tubes are placed:

in the holes in the cross-heads, are driven in,
riveted, and pinned fast. (See Figs. 31, 317,
and 32f' Plate 7. )

On Plate 5, g', Kig. ]1“, are the journals of
G* or 7, G® or Y, the two outer sections of
whwh fit and work in slide-bearing pieces o’.

g* ¢° are the journals for the ,]0111"11&1 bear-

V1be~tubes

- ¢" are bearings on GlO‘:S-hEﬂd ;|oumals af.
cross-heads °, upon which worm gear-wheels
(See Plates 5and
32, 327, 32° and 328.) -

0% are driven and pinned.
7, I‘iﬁ's 11% 113, 114, 28,

120

the left--hand cmss-headb 3% of the vise-tubes |
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ings of the right-hand cross-heads G° of the
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¢, Figs 28, 31, 31", 313, 315, and 31%, Plate 7,

They are com,posed Qf two
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“equal parts.

the hole in each,

and cut at right anﬂ'les to its line into pieces
of equal size th.a,t are 1n thickness slightly less
than one-half the distance between the cen-
ters of finger-holes in the tubes when holes
are used, and when slots are used then slightly
more.-than one-half the width of the fingers,
so that when in position, secrewed up solid,
the fingers will not bind on each other at
their flat ends. One face of each piece is to
be faced true to fit the corresponding face of
another, and the other face is to be slightly

- recessed, leaving an annular bearing-surface

around 1t of suﬁiment width to bear the press-
ure it has to sustain without injury. When
thus prepared, the pieces are put together
with one or two thicknesses of paper between

their even faces and placed inatrue jig, held

firmly,and bored through centrally with half
SO t_hat when turned or

changed in pOS1t10n relative to each other any

~ two pieces will fit and work together as the
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two halves of one clamp. Where the opera-
tion cannot be perfor med with sufficient ac-
curacy for this, then they should be pinned
together. (See Figs. 31% 315 and 31* with pin
in. ) The size of the holes to be bored should
correspond with the shanks of the fingers, so
that when screwed up tight the elamps will
hold the fingers firmly. |
0 0 are shde journal - bearing pieces con-
taining the screw or worm gear. (See Plate

7, FIDS 28,28% 30 to 32 mcluswe) They have

A longitudina,l dovetail male bearing o' upon
one side, and on the opposite side is a flange
projection ¢% bored out to the depth of the
outer surface of the piece, then reduced in
size, leaving a shoulder and bore continued,
producing a recess in which worm-wheel 0?
fits and works. Irom thence through the
piece is a small bearing-hole in which the
smaller section of the journal of cross-head
G° fits and works. It also has a recess in
which a hinge bearing-sleeve 0° for the worm-
shaft fits and works, which is hinged by
hinge-pin 0. It is also recessed in the end

- 1n which hinge stop-stud o° fits and works,

“which is hinged by pin o0™.

5O
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only. . --
It plefeued the hinge of bealmﬂ‘-sleeve 0® | hand, corresponding with thelr mabes 0 and

It 1s also recessed
through the boss projection for room in which
worm or screw shaft o° connects with the
worm-wheel 0 for adjustment of side clamps.
The worm may be thrown in or out of gear at

will, as shown in the two positions in Higs. |

32 32". Whenoutof gear,side clamps are left
free to be reversed on thelr frame-journals
at will, to suit either right or left foot last.
When in horizontal pOblLlOIﬁl worm-shaft o® is
thrown in gear and hinged stop-stud o* (see
Fig. 32) secures it there. By inserting and
turning the key o' in the key-seat o a more
perfect and vertical adjustment of side clamps
upon the upper on the last can be attained,
if required, through the worm-gear than that
made through the adjustable side fulerums

|

at 1ts opposite end, upon which fits

bridge-stand N,
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In constructing them a shaftis | may be dispensed with and the sleeve or
turned to a working fit in the vise-tubes G

other bearing may be secured solid to the
bearing—pieee o and the worm-wheel and
worm-shaft left permanently in gear with
cranks secured to worm-shafts, which can be
turned at will for reversmn' the side elamps
as required.. -

Kach bearing-piece o has a front hmwe Pro-
jection, to which connecting-rod 0%is hmﬂ‘ed
at one end, 1ts other end bemn* hinged to one
arm of eonneetlnn'-level B.

0° 1s the worm or screw shaft above referred

to,which fits worm-wheel 0°. It hasa shoulder
next to the worm or screw and a screw-thread
a SCrew
stop-collar 0% serewed up against a shoulder
on the shaft 0° with a hole through each in
which pin o' is driven, thus holding the col-
lar from turning. This collar has a key-seat
0%, in which key o™ fits for side clamp verti-
cal a,d,] ustments.

0’ is an adjustable huwed sleeve -bearing.
It is bored out to fit the worm-shaft o° between
the shoulder of the worm and its stop-collar
0%, which prevents end motion of worm-shaft.
It has a hinge projection which fits the recess
in bearing‘-piece 0, which is dressed out for
that purpose. Through ifts projection is a
hinge-hole corresponding with holes through
bearing-piece o, through which hinge-pin o7
fits and hinges bearing o® in position.

o'?, ig. 32° is a bearing-ring which fits the
flange projection 0° of bearing-piece 0. It is
driven down to the shoulder therein, and is

bored out for beari ing in which the lm oe sec-

tion of the journal of cross-head G° hbs and
works.

Fig. 32 18 a longitudinal sectional view of
Fig. 32° as indicated by dotted line, shown by
ATTOWS theL eon.

Fig. 32% is a cross Secmonal view of I‘w* 32
with cross-head journal and bearing-ring o'?
removed.

Fig. 327 is a full view of Fig. 32, e:xeept that;
be.ﬂ,unn flange 0° is SLCthIled at the surface
of the plate “with stop-stud hinge 0" thrown

-back and worm out of gear.

There are two of the bearin 0‘-[)16068 0, ONe
being right and the other left hand. One 1ts
in the bemmfr in front bridge-stand N, the
other fits in bemlnn n the opposite back
the_ rigcht-hand end of the
machine being prefemble.

o’ is a slide-journal bearing-piece, which is
bored out to fit the two sizes of the outer ends
of journals of cross-head G Like bearing-
pieces o o, before described, it has dovetailed
male slide- bearing o upon one side and a

front hinge plo;;ectlon to which connecting-

rod b° is hmwed at one of its ends, the othel
bemﬂ* hmﬂed to conueetmﬂ'-level B. Thus
each one of the bemmw-pleces 0" 18 connected

| with one arm of lever B in the same manner

that its mate o, before described, is connected
with the other arm of the samelever. There
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fit dovetailed bearings in opposﬂze front and | back stcmd,s N N’

back bridge-stands. -

N N and N’/ N/ are front and back stands,
being right and left hand, contmmng_shde-
bearings in which slide and journal bear-
(See Plates

,.._.f, 4, 5, and 7, Figs
28°, 9 297, HQ“ and 80) They also consti-
t-lltb %tﬂ,nds fm:' the Dbridges, already vre-
Their bases are dressed to fit and
rest upon the table with dowel-pins n'?, Wl]lbh
(it in corresponding holes in the table. They

have screw-shaft extensions n?, which pass
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obstruction.

through the table and boss ¢, ::md are firmly
Sec_ured by nut below. From their bases up-
ward these stands are flat with-parallel sides,
and at a proper elevation extend horizontally
edgewise with a slight side projection inward,
havino on 1ts inner face a recessed bearing
n/, in the lower portion of which a tong ued
be.-;wmﬂ-stup 7? fits and is held by serews,
thus forming the lower edge of the bearm,ﬂ
n’. These pieces are desig ned for taking up
lost motion produced by wearing, the screw-
holes being slotted slightly for th‘bt PUrpose;
or the pieces may be dispensed w1t11 if de-
sired, and the recessed bearings n’ made solid
without the adjustable pieces. These bear-
ings are dovetailed 111 shape, and the slide-
bearm
The two front stands N N are cut off at top
of the horizontal plOJBLthHS and the lower

ends of extensions 7® of the front bridge N-

are hinged tothem. The lower parts of these
bridge-extensions are formed with shoulders
that project sidewise over the outer face of
the bridge-stands N, and that fit and rest on
top of the stands when the bridge is up. The
feet are elbowed to an angle of about ninety
degrees and flattened, Wlth edges rounded,
and are secured to the outer faces of the hori-
zontal stand projections by hinge bolts or
rivets n*t.  (See Plates 1, 2, 4, 5, and 7, Figs.
1, 2, 9,10, 107, 10% 11, 29, 29/, and 30.)
upper ends of front bridge-extensions n” are
turned, shouldered, and threaded to fita cor-
responding thread in the lower ends of front
bridge N2 to which they are secured, so that

W hen Lumed down the bridge rests on top ol
and i1s supported by the horizontal projec-

tions of stands N, thus removing it entirely

out of the way, so that the upper can be
tacked or otherwise secured to the insole, the
lasts removed, and replaced by others without
If preferred, the extension n°
may be dispensed with and the entire front
bridge N* be composed of one piece.

"8 are extensions of back bridge-stands N’.
(See Plates 2, 3, 4, and 7, Figs. 2, 3, 9, 10, 28,
28, and 28%) They are unbroken continua-
tions of the main part of the stands cor-
responding in form to the upright portion of

the front extensions 7°, and have their upper

ends shouldered and threaded in a similar

manner to- {it the lower ends of the bﬂ,ek
| bndﬂ‘e N5,

N 3 1S the back budﬂ'e con 1eet111ﬂ the two | which fits between the brid oe-collars n* 73,23 |

.1, 2,9, 10, 11, 28, 28/,

o pieces o and o fit and work in them.

The

Ttis inainly coniposéd of

two pieces bent down at their ends, bored and
70

threaded to fit the secrews on upper ends of

‘back-stand extensions n®, or may be connected

directly with back~1)r1d06 stands N’ N’, if de-
sired, When solid back-hinge collars n? n*
are used as shown on Figs. 28 287, 285 Plate
7, care must be taken in COHbtl‘llCtlllﬁ' not
01113? the hinge and stop-boss and bendm

but with Serew—;]omt connections of N° ::‘Lml "

n® to see that the two opposite ends of the
bridge are of one length and stand correct
relative to each other as they belong. When

the joints are screwed solid tt)frether and.the

two parts secured at N¥, the £70 ends, meas-
uring from center of head-hinge, should be of
equal length and the stands N’ of equal
height.

Another method for making the JLIHCth]l

‘between the two halves of the back bridge is

as follows: Figs. 281, 281 and 284, Plate 7,

are 1110(1113(3&1310118 of b.;wk—bmdfre hlnﬂ*e and-
shafts N as shown in Figs. % 287, aud 283,

with shafts N broken, WllObB bl‘ldﬁe—hlﬂﬂ'e
collars n* 1% are solid and made of the same
pieces as the bridge-shafts are, whlle these
now under consideration have separate collars
n?, left hand, and »'%, right hand, fitting upon

the 1’-espeetwe pf:,rt% of the bmdﬂe sh&fts,

which shafts at these parts are constructed
in harmony, being turned to fit their respect-
ive separate collars. The boss- bearing n't

forms a stop-shoulder against which its Gollar

ni® fits. HKach shaft where its collar fits is
turned a little larger than the shaft itself, to

permit the collar to be driven on eonvemently

after the shafts are bent. The shaft upon
which %, the left-hand collar, fits has a stop-
collar n!® turned on the shaft and which fits
in collar n'b.
driven on after the two ends of the back
bridge N3 N3 are bent and finished at both
ends to fit each other and bridge-stand ex-
tensions nf. When in pO%Ith’ﬂ holes are
bored in the joints between the collars and
their bearing-seats and pins driven which
secure them firmly. The stop- -center piece
n*t Fig., 284
dowel- -pins Lluounh it, as shown in Ifig. 28,
which are dtwen Or %ﬁiewed in to prev ent 1t
turning and the bolt 7° screwed up tight

151;0[) -boss bearing n'* and stop- _collar nt%, with
the hinge-hub R? and spring ¥ in position,
thus &%&151:1110 to firmly hold the two halves
ol the back bmdne together. This method 1s
less troublesome to construct than that shown

in Figs. 28, 287, and 285,

I‘ID' 281 is a 1101 izontal longitudinal central
sectional view, part full, of K I‘l . 282 with hab
R* and Spring P 1‘61’110\?’6&, :E:LS 111d16&ted by
arrow b, Fig, 281 the latter being a eross ver-

tical central sectional view of Figs. 28" and

281% with the hub R?and spring 5 removed.
Kig.
centml sectional view of a central piece n*,
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as shown in Figs. 28, 28/, and 283, or between | 28, the latter being part of the bridge; hence

collars n'* n'% as shown in modifications, Figs.

28%, 281, and 28, It has holes in each end

(see Fig. 28’) with corresponding holes in the
collars, in which "dowel-pins are inserted to
prevent it turning.

lars, in which bolt »? fits. Upon the center

1S a projecting stop-boss n' with a hole in
which a rubber stop-plug n!! fits, with disk’
n* beneath, and set-serew n® for setting up
the rubber when required. The inside is
bored to form aseat for hinge-hub R? and is
held firmly in position by the serew-bolt 7.

N* the front bridge, (see Plate 4, Figs. 9 and
10,) has its lower ends fitted and joined to
their stand-extensions »® in the same manner
asare thelowerendsoftheback bridge, and as
before described. It is lower than the back :
bridge. The difference in height between
them is equal to half the thickness of front:
- projection R? added to half the thickness of

front-bridge shaft N2 in order tohold the head-
yoke R horizontal.

which projects below the level of its hinge,
and is locked to the pin #® in top of the front

‘bridge, the rubber plug 7’ resting on projec-
n. (See Plate 4,
| . ~{ pin shouldered between the opposite sides of
R, Plates 1, 2, 3, and 4, Figs. 1,2, 3, 4, and
10, 1s a central boss in the top portion of yoke
R, with a hole for screw-shart S to work in;

tion n'%in top of center boss
Figs. 9, 10, 10/, 102 103

also an oil-hole 7% and bearing for washer 719
and nut s’ with guide-bearing grooves 7, in
which male bearing-guides s®on opposite sides
of the shaft fit and work; also, with lock-nut
pin-holes 7' through opposite sides of the
upper part of boss R’, and with a portion of

the outside upon the right hand, Figs. 4*> and"

10, dressed off to form a space in which the

disconnecting tooth-gear # and # of tooth-
gear levers T and T’ play; and upon the

back portion of yoke R above the hinge is a
tapered stop-plug 74, which fits in the hole
upon the rubber stopper n'' to take the jar
and preventinjury in turningthe head back,
which would be produced without an elastic
stop. , |

R? (see Plates 2, 3, and 7, Figs. 2, 4, 4/, 42,
4°, 44, 28, and 28%) is the spring hinge-hub of
yoke R. It is bored out from one end of the
hub of sufficient size and depth for room for
the hinge-spring »** to fit and work, leaving
the opposite end of the hub of sufficient
thickness for journal-bearing on that end,
with the hole reduced to fit journal N* and
with a small hole 7'* through the inner pro-
jection for inserting the end of spring »v.
(See Figs. 28 and 28" Plate 7.) When the
head is thrown back, the spring may be quite
slack, and when thrown forward the spring
may be sufficiently tight to carry as much of
the weight of head as may be desired. The
opposite end of the spring is inserted in a

hole % in the end of bearing-collar n*, Fig. |

| R=.
It has a hole bored
through, corresponding with the holes in col-

The latter is hinged on
the back bridge (see Plates 2, 3, and 4, Figs.
2, 3, 4, 9, and 10) and has the head-lock R N,
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sfationary and forming a point of resistance
for the spring. Said collar forms also a re-

cessed bearing to fit large hole in end of hub
The spring-stop-connection hole 7n* is

also shown in modifiecation, Fig. 28" in the
end of hinge-bearing boss n'. ~
R*® (see Plates 3 and 4, Tigs. 4,4’,9, and 10)
18 a-front stop projection or boss of yoke R
with a projection on each side and a hole

through it, tapering a little from the lower

portion up part way, then of reduced size, and
threaded to the top for set-screw 73 therein.
Beneath the set-serew is a round flat plate 72,

and under it is a rubber stop-plug +/, which

fits the tapering part of the hole and against

which the projection of center stop-boss n!
upon the front bridge strikes, thereby pre-
venting injury from the concussion. (See
Fig. 9, Plate 4.) -- -

-7 is the hinge-pin of head-lock R N (Fig.
2, Plate 2, and TIFig. 9, Plate 4) for securing
the head firmly to the front bridge as it is
brought over and locked. It brings the step
r® down tight upon the bottom of the insole
secured to the last, thus holding the last
firmly 1n position for lasting.

7 n' is the handle of head-lock R N, Plate
2, I'ig. 2. r =7 Fig. 9, is the lock sheave or
roller. » n° Figs. 9”7 and 10, is the sheave-

the lock and riveted to them, leaving the
sheave free to play. When the head is
brought forward upon the bridge-stop n' and
handle » n” pressed down, the sheave or roller
passes beneath the lock-pin 7% and the yoke
R 1s thus firmly secured to the front bridge
N? The head is then in position for operat-
ing the pliers. (See Plates],2, 3,and 4, Figs.
1, 2, 3, 9,and 10.) - '
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The two sides »n of the lock R N are com- '

posed of separate pieces with the stems of
the cross at end of the handle riveted firmly
therein, thus holding them firmly in position
relative to each other and to the handle. (See
Plate 4, Figs. 9, 9”, and 10.) -
- r1s handle of the yoke R. % is a hoss at
the bottom part of the yoke. It has a hole
through it in which the screw-shaft 7% is
firmly held by a nut on top of the boss, thus
securing the knee 7° of said screw-shaft in
position. (See Plate 3, Figs. 3, 4,4 45 and 48.)

r’is the last-fastener, having an adjustable
screw-bolt with a milled collar 7% and a mov-
able step 7%, with a recess in its bottom in
which a collar 7° fits. A stem from bottom

of serew-bolt " passes down through the step -

and collar, with a shoulder resting on the lat-
ter, against which it is riveted with room for
the step to work, thus permitting the bolt to
be turned in screwing down while the step
stands still, pressing against the bottom of
the insole. (See Plate 3, Fig. 47)

7!t are nut-lock pins that fit in holes 17 and
in the grooves of the nuts’. 8 is said lock-
pin groove in nut s’, turned thereon, corre-
sponding in size and position with the pin-
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‘holes 717 and also W1th the loek-pms i,
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lock-pins 71! when in position are thus fixed

in the boss R/, with one half projecting into |
the groove of the nut, locking the latter in
1ts plaee also, so that when the nut 1s turned
by the crank 82 which is

firmly secured there-
to, the shaft sis raised orlowered, as required,

- and when the head is turned backwmd on 1ts

10O

- screw-shaft s, Fig. 135,
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hinge R*the nut s and all its att.-,whments are

held from slipping out. (For illustrations
see Plates 5 and 4, Figs. 3, 4, 4/, 12, 45, 45 47,
9, 9%, 91, and 10.)

S is the main workable or veltlccﬂly - OV-
able frame of the head (see Plates 4 and 5,
Ifigs. 9, and 12 to 133, inclusive) carried by the
The latter may be
made of a sepmate piece from the balance of
frame and screwecC therein. It may also be

made, if desired, as shown in Fig. 13, where

the whole frame is made from a %ohd piece.
- 84, Figs. 127 and 127, Plate 5, is the long or
heel end of fr ame - beaunﬂ tube. & is the
short or toe end of same. Tube s® has pins
s** driven or screwed inside and opposite
each other, extending inward sufficiently to
form Ouldes, and Shﬂhtly flattened to fit cor-
responding grooves in toe-shaft s' to keep it
from turning. (See Plate 3, Figs. 7, 7/, and
74, and Plate 5, Figs. 12’ and 1‘”) "The in-
side of the tube is bored to fit the shaft st

and the outside turned off to fit the holes in

sleeves s* of frame-plates sl

$' s (see Figs. 12/ and 127, Plate 5) are
hanger-shafts with solid collars s on each.
These shafts are driven through bearing-
holes s* in the frame S, from the left-hand
side up to their collfus against side of the
frame S and collars s'® placed on the opposite
side. (See Figs. 12”7 and 127)

st (see Plates 1, 3, 4, and 5, Figs. 1,.3, 9, 10,
and 12) are dlseonneetmmlever rock-shafts
with solid collars s on each These shafts

fit and work in bearing-holes 88 Figs. 13 and |
133, in frame S, with thelr (3011.:1,15 close against

the left-hand 81de of the frame and separate
collars s* on the opposite side.

s are adjustable frame-sleeve plates. (See
Plates 1, 2, 8, 4, and 5, Figs. 1, 2, 3, 9, 10, 12,
127, 122, 123 and 127.) They have pro;]ectuw
sle_eves s that are bored out to fit upon tubes
st and s° of frame S, with holes s¥ and s°
through the plates couespondmn* with holes
' and s in frame S, and also have four
smaller holes for adjustable frame-guide rods
s*!, with serew-holes in one of the plates in
whmh these rods screw,while they have a
working fit for ad,]ubbment in the other plate.
(See I‘lﬂ*s 12 to 127, inclusive.)

st (see Plates 5 and 5, Iigs. 6, 6/, 67, 7,7,
7%, 75, 7% 7%, 12, and 1"’) is the a,d;msta,ble
main shaft of the toe-hanger frame, having
guide-grooves couespondmﬂ' with guide-pins
1t and work therein.

s fits and works in tubes s* and s* for end
adjustment of toe-pliers to suit the various
lengths of lasts.
serew-tube s, in which erank-scerew shaft s*

It has a vertical eross-head:

‘The | fits and Worké

|

This cross-head fits in the
hole in the vertical portion of adjustable toe-
bearing piece s which is bored out to near

‘the upperend with a smaller hole through the

VY
s,

70

top, which fits the space between collar and |

hub on the screw-shaft s*, the collar fitting
in the larger bore of the tube. (See Fig. 3.)
It has a recess cut out from the bottom up to

its collar equal to the size of shaft s% at the

cross-head, thus permitting a vertical motion
down to the collar and up as required. There
are three extension-bearings s, upon which
the toe-plier hangers arc suspended by their
hanger-eyebolts w’. (Sce Figs. 6, 6/, 63 40%,
and 42.)
bearings s, each of the latter having staples
to secure the toe-hangers in p081t10n

s is a guide-plate which fits and is serewed
fast to the bottom of cross-head st with a
dowel-pin to hold it in position. It has three
elongated guide-holes through which adjust-
able hanger-sleeves pass, and it controls the
play of the toe-hangers and supports them

when the hinged head is thrown back.
-~ s¥istheindependent adjustable and work-

able toe-hanger bearing-piece above referred

to, (see Plates 3 and 5, Figs. 3, 6, 6/, 62, 7,7/,

and 7°) which has through its ecrank S* an
independent motion that enables it to draw
the upper over the toe and vary the tension
at that part of the last at any time, as may
be required, 111e~>pectwe of the action of the
side pliers.

The adjustable flanged sleeves u!! for sus-

taining position of side pliers fit on shafts s°.

'T’he eye or ring of the hanger-bolt 2’ fits the
sleeve between the ﬂanﬂe and ring, which
permitsthe ring to move fr eely and gives play
to the pliers in all directions. (See Plates 5
and 8, Figs. 127, 40, and 40’.) .

T 18 a dlseonueetmn* toothed gear 1evel for

releasing the various Sl(le-phels irom their
hold on the upper, and 1s clamped firmly on
the front disconnecting rock-shaft s°. This
disconnecting meohamsm 1s composed of the
following pa,rts and connections, (see Plates 5
and 3, figs. 12, 33, 337, and 35°% and Plate 5, Fig.
12:) T'wo segment-gears * %, engaging each

~other, the former carried by lever T' and the
latter by the rear rock-shaft s through the

medium of elamp-arm T% clamp-bearings ¢’ of
levers T 17, divided upon one side by cuts %,
surrounding shafts s** and adapted to be se-

cured thereon by bolts #; clamp-arms T?

mounted by clamp-bearings ¢ and bolts ¢° on
saidfrontand rearshaftss’¥,and provided with
outwardly-extending arms#, which have ears
*; suspending-pins#®, mounted in ears #° of the
parts 1% and also in similar ears carried by
arm 1" and in corresponding ears {%, formed
on lever 1'; a handle ¢ formed with lever T,
and wires »'* which connect pins 8 with the
clamping-levers of the pliers. .

Loose collars are placed on each of the
shafts s at the right-hand side of frame S,

and solid collars on same shafts at opposite |
The lever

side of frame, as before described.

These bolts (‘mmepond with the
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...........

- T'18 placed against the side of collar s% and | the adjustable: Q.leeve to turn for serewingup )

firmly clamped on the front shaft, and T/ is | or down upon either the hanger-eyebolt wWor
similarly placed and clamped on the back

its: modification, the. hanﬂ'eh%leeve bolt 2% vo
‘While neither of these. bolts nor the pliers .
are permitted to turn, still by thz adjustable
screw-sleeves and theil cOnnectiOus eo’mplete o
vertical adjustin o
10 reach the bottom smfaees of the Vamoub Vil
lasts, and their varying elevations, unless in -
exceptmnal cases, are fully pmv’lded for by
‘this arrangement. |

- one, thus securing levers T and T’ perma-
----- 5 nently in posltm-n- ~This brings the gears *
- and #* in contact, and by raising or low ering

the end handle tboth dlseonnectmﬂ“ slmfts

o (See Plates 4 5 and 8 Flﬂ.‘a 9 '10 '12 3;}, and
1033, The cldmp lewel arms T2 are sepamtely
o :pl_aced and clamped in pairs opposite to each 3
.. . .. other on the two shafts s, and with the pair { = % 'F’w’q' 40, 407, a,nd 409' is the adj astable
R I rattached dlreutlv to the leveus T ELIld T’ are hanﬂ*er-uyebol for the side pliers. 1If re- 8o
| - .connected, through the wir e | quired, the adjustable iﬂanged-sleeveuﬁ may
i side pherb 'l heqe elmnp-lwel arms all cor- | be used. (See Figs.40and 40”.) These sleeves
----- o -respon_d. i.n. fmm :;md dimensmns Wlth the: | assistin keeping the hanger-eyebolts 1n posi-
o i tion while working the machine better than
to simply slip the eye bolt along the hanger- 85
shaft s’ without the flanged sleeve. DBeing
placed between the flange and the ring that |
18 driven on the body of the sleeve, the eye- =
£ | bolt 1s thus confined 1in a recess, but with
s | plenty of play. (See Figs. 40 and 40/, ) For go -
the toe-hangers (see & I‘w 40?%) the eye hanger
bolts mthout the bleeves are to be used, they ]
being seseured 1n position by staples %, (See
Plates 3 and '5 Figs. 6, 6/, 6°, and 12.)
| Figs. 43,437 43% and 43° are different views g5

_______ , 342, :.‘;I,Tlll 345, .h.c .ofﬁee.<
20 of these tooth-wem d&mp levers and of their
connections is. to rhbconnect all the Slde phers

o '.'3':'---jiiqi:i_:fzi;';ifSlI]llIlt&I]eOHSly'1)57“ |
S Q:]-not onlylevm T and themmbof T’ butall
25 the separate arms T? on shafts st®are I(lmsede |
- and all the Slde pheu; are Opened at the same
time. |

© U, Fig 40, Plate 8, is a
o -thele are beveml p01t10nb
body or case, (3011513t1nﬂ of a hO]IOW eylmder

- bored out fwm below. _
- of eylinder u, the metal bemﬂ‘ eut out between'

of an adwstablﬁhfiﬂﬁer sleeve-bolt u'%, which -
may, 1f required, take the place of theeye-
5 :b()lt‘ -fu-,g | and dibpense Wi'th 'the adj u%t&ble- o

when pressure is applied to the end of lever

v3to close or open the pliers. wtisa connect-
ing-bolt with a head on the lower end which
fits the bore in the hanger-cylinderw, the body
~ fitting and passine throuo*h a hole in top of
the hanwei-pleee U. It has a a screw on the
upper end which screws tight in the lower
end of an adjustable serew-sleeve u®.  u“isa
colled spring that goes in the eylinder u, with
the lower end 1est1nﬂ* on the inside of the
- bolt-head and the upper end against the in-
side of the end of eylinder. (%ee Plate 8, Figs.
55, 357, 36, 367, 40, and 40".)

%3 Flﬂ“i 39 and 397, is an adjustable con-
nectinﬂ screw-sleeve of Incereased size, with
inter 11&1 screw-threads, the lower end of Whl(;h
its the serew 4®on the upper end of the bolt
vt and the upperend fitting either the hanger-
eyebolt v’ or its modlﬁca,tlon the hdnﬂel-
sleeve bolt w'% (See Plates 5 and 8 , Figs. 1"”
40, 407, 40%, 43, 43’, 43% and 433.) These adl-
Justflble ‘%leeves are free to turn, there being
a milled flange on the lower pmt of Lﬂbh
The bolt w4 bunb solid thereto, but free to

- the two suleS' equal to the diameter of the ifm neneml steady’ WOIk but Whele ﬂ‘reat 100
. cylinder-bore and their outsides dressed a | ﬂI‘l?LtIOllS require lateral motlon forthe ends R
. 35 little flat or left round, as desired. (See T Pms of pliers eyebolts 2%, with sleeves w!l, are -
------ o 38, 387885 383, 40, 40"3 and 402 Pla’re 8.) w?* | preferable to sleeve Dolts 1!, which should fit
- . are the 1ounded e dsof the sides u’ bemﬁ‘ of | the hanger-shafts s’, and would not permit
sufficient size to cover the large Jomt of 1he suificient lateral motion forends of the pliers. 105
plier. 3 1s a stop-pin driven through the The length of the hanger-bolts u* should
to two sides «’, just below the cr oss-lever v® in vary for varying the lengths of the different
the space between the arms of the pliers, and | hangers to suit the different crooks of the
which stops them from tipping out of place | several lasts at the various average points of

suspension of plier-hangers over the last,
they being suspended from straight hanger-
shafts over the bottoms of crooked lasts.

The difference between the hanger-shafts
and the average lasts at the differ ent aver age
points of suspension gives the difference be-
tween the lengths of the bolts w! required,
which produces the difference in different
lengths of therespective hangers. The bolts
should have sufficient vertical play in main
hanger-case u, between its upper end and the
adjustable serew-sleeve v, forsufficient move-
mentat the end of pliers for all requirements.

V, Plate8, Figs. 37,37 &e.,1s a spring-plier
with cam. o 15 that side of the plier con-
taining the cam 2° o’ is its mate. Both
these sides v and 2" are flattened to act as
springs, and should be of proper length to
afford sufficient spring to conform to the va-
riable thickness of the uppers to which they
are required to fasten. «o°is a cross-connect-
ing lever. o*is the male portion of the main
joint of each half at its hinge. «° is the fe-
male portion of each half in ‘Which v fits. oS

tarn in the cylinder of the hanﬂel permits | is the bearing hinge-bushing of the main
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with upper and insole in place thereon, is
| mounted upon sleeve M and supported and

joint. 27 is the hinge-pin of the main joint |
of the pliers, which passesthrough the hinge-

bushing, and also through the holes 111 lower
portlon of hanger side eXfensmns w', and is

riveted Slwhtly at its ends in the ca1des of the

hanger-extension, the inner sides of which

- press against the bearing-bushing % thus

{O

conneotmﬂ the plier to the hanger at 1ts main
hinge- ]Omt

5] is the mnﬂ'e-boss on the end of the short
sidev” of phel V.

- The cross-connecting lever v° is divided at
one end in two equal parts to near the oppo-
site end, with space betweensufficient for the
thickness of the upper endb v* and 2° of the
two side pieces v and v’ of the plier V, (see

- Plate 8, Iigs. 372, 373 40 41, 41/, and 41%)
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- follows:

417, 418, 42,427.)

which fit and work theleln The upper end
v° of the short half or plier fitting in the open

end of lever ¢’ with hinge-pin 2* driven

through the two sides of the lever with work-
ing fit in the plier. (See Figs. ":5"":-82 40, 407,
402 41, 417, and 41%.)

20 s a connecting-clevis for atta(,hmn* the
wires v' to the side pliers. The inner sides
of the clevis fit the outsides of the lever v3,
embracing them with cam 2° and sleeve 212,
Pin v passes through clevis 2%, and the two
sides of the lever v* also through the sleeve
v* and cam v

ing the other parts embraced therein free t0
play on the pin for working. (See IFigs. 41,
_ The outside of bearing-cam
18 thicker than the inside part to enable it to

recelve the pressure in fastening the pliers
to the upper, and the inside p01t10n simply

has to open the pliers only as outer ends of
thelevers v° areraised. Theconnecting-wires

2% are secured to the clevis v at their lower

ends, and at their upper ends to connecting-
pins . They thus connect the various side
pliers to the disconnecting-levers T IV and
the arms T (See Plates 4 and 3, Iigs. 9, 10,
982, and 40".)

TFig. 40%is a toe-hanger, complete, with plier

counected thereto Wlthout the ele\ is, which

1s not used with the toe-pliers.

v 1s the bearing pin or rivet of the toe-
plier passing throu gh_ the cross-lever fv3, sleeve
v'?, (see Figs. 41* and 41%) and cam 77
it on Plate 8, Figs. 38% 40’, 42, and 42’ shown
detached, and on Plates. 1 2, and 4, Figs. 1,

2,9, and 10, connected.)

I‘lﬂ' 9, Plate 4, shows the handle of tooth-
oear levm T up, w1th 1ts gear and that of its

mate T” broken off and removed from their

clamps. It also shows clamp-arms 1% in full

‘and wires v'* and their connections, with pli-

ers open and the workable portion of head

secrewed up, whereas in Fig. 10 the pliers have .

hold of the upper, with the workable portion

of the head screwed up sufficiently to allow.

the clamps to press the upper over the 1115016
on the last.
- The mode of operatwn of the mdehme 1S as

The head being thrown back, thelast,

centered at the toe by guides m?®.
‘bridge is then turned up and the head turned

This pin should be driven |
tight through the two sides of Iever ¢°, leav-

(See

The front

down, bringing holder 7° in contact with the
insole and secured by lock R N. The side

and toe pliers having been individually en-

caged with the edge of the upper by the de-

pression of their elosmn and locking levers -

v°, the Vertlcally-movable portion of the head
is bodily raised by the rotation of crank s~
1f desired, an mdependent stretching of
greater amount at the toe is given by tummcr
crank s®, Side crank I is then rotated, op-
erating, throughscrew-shaft E, toothed nut B/,
gear D’, shaft D, rods d d, levers O C, slides
b D, levers B B, and eonnectmw-lmks b5 b5 to
advance the side -lasting clampq and 0+perat-
ing at the same time tlnouﬂh rods d’ d’, le-
vers e e, slide-shafts I. 1, and levers H H to
advance the slides E° F'and toe and heel
clamps carried thereby. The pullof the rela-
tively-stationary links 7f** operates to close

the jaws of said clamps and effect the lasting

of the heel and toe. As the side and end

lasting clamps engage the upper, the pliers

are slightly lowered by a reverse motion of
crank s* sufficiently to enable the upper to

yield to sald clamps and to be forced inward

and downward upon the insole. The pliers

are now to be detached, the toe-pliers indi-

vidually by lifting or Stllkmn up the ends of
levers 25 and the side pllelS by raising the
handle ¢ of lever T' up, which instantly turns
the disconnecting-shafts s s and all thatis
clamped fast thereto in harmony
and opens all the side pliers at once; hence
disconnecting them from the upper. The toe-

pliers having been -disconnected by hand, the

head is unlocked from the lock-pin 7’ of the
front bridge. The head with all ifs parts can

then be turned backward to the position in-

dicated by dotted lines of yoke, (see Fig. 9,)
the front bridge turned down, as also md1-
cated by dotted lines, and the entire space in

| front of the back bridge N® left clear to per-

mit tacking or otherwise securing the upper
to the insole on the last, which is still held in
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therewith,
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place by the end and side clamps after the

last- fastener has been removed. When the

upper is secured to the insole, reverse turning

of main crank K7 releases the clamps from

around the last, which is then removed, and

120

its place is ready for another, which, if a du-

plicate of the one removed, 15 forthmth sub-
jected to a repetition of the opelfmtwn without

but if the next is a mate to the one just re-

moved the worm. or screw shaft o9 Kig. 32,

Plate 7, must be thrown out of gear a,nd the
vise-tubes G* on each side wvolvud SO as to

the necessity of any adjustment of the clamps;

125

bring the under ones on top, where thvey-- are

locked fast,adjusted to the last, and are then
ready for a repetition of the Opelatlon pre-—
viously performed.

In case anotherlast much different in form

| or size from the one last used is placed in the
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machine, the necessary adjustments required
to fit 1t are to be made as hereinbefore de-
scribed, and the manipulation of the machine
pmceeds as "before, in the performance of
which, when followed through all the stages
that have been described, it wﬂl be seen that

the power applied to main crank E? has been

the sole moving force for all the machinery
from that cla,nk to the clamps that have
shaped the upper of a boot or shoe around
the last, _

- While I have hereinafter claimed certain
parts and combinations thereof as constitut-
ing my invention, it will be understood that X
do not confine myself to the exact shapes or

arrangements described, but that such claims

extend as well to any parts or combinations

thereof which are Substantmlly the same,

though differing somewhat in shape, appear-
ance, or ODGI‘ELthH from those herein illus-
trated and described.

1 do not claim, broadly,in this application.

the combination of two sets of side-lasting de-
vicesand a revoluble holderor carriage there-—
for.

I do not in this application claim, broadly,
the revoluble side clamps, nor the carriers
constituting a part thereof having a series of
separate cla1np1n0*-pleces, the same being the
subjects, in part, of my pending applmatlon
Serial No. 312,484, filed May 29, 1889.

I claim—

1. The herein-described lasting- machine
table, consisting of the combination of the
rigid base-pleces having upwardly-extending
flang ges,thetophaving downwardly e\tendm o
ﬂ.a,n ges, and the hollow sheet-metal legs ﬁttmn*
and se(,ured to the flanges of said top and
bases, substantially as Set forth.

2. The herein-desecribed lasting - machine
table, consisting of the combmatlou of the

rigid base—pleees having upwardly-extending

~ flan ges,thetop having downwar dly- eltendm o

45

55

flanges, the hollow Hheet metal legs fitting and
secured to the flanges of said top and bases,
transverse reetangular frames AS, secured
within and stiffening said legs, and drawers
fitting within the legs and supported by said
frames, substantially as set forth.

- 9. In a lasting-machine, the combination,
with the table, of a toe stand or rest havmw
a transverse mortise, side guides for the toe

‘having lateral shanks adapted to fit and in-
~ dependently adjustable in said mortise, and a

set-screw . in the rest adapted to simultane-
ously clamp both guides when adjusted, sub-

- stantially as set forth

60

- 4. In a lasting-machine, the combmatmn
with a table h.:wm o a 10110*1t11d1na1 T—nroove,
of a bolt having a head thh engages said
groove, a plate havmn* a pert‘omtmn for sald
bolt,-and a lgteral T-groove, a clamping-nut
engaging the upper end of the bolt, a stand-
shaft having a head which engages said lat-
eral groove, a set-screw for Cldlnplﬂﬂ‘ said

stand-shaft in plaee, and a veltlcally-adwst- |

| per
“adapted to turn in planes substantlally par-

436,819

able screw sleeve or tube engaging the stand-

shaft and adapted to form a rest for the last,
substantially as set forth.
5. In a lasting-machine, the combination,

with the lasting devices and upright levers

connected therewith at their upper ends, of a
vertical oscillating shaft, means for actuating
the same, horizontal sliding pieces connected
with the lower end of said levers, adjustable
fulerums supporting the levers, whereby their
inclinations relative to said slides may be
regulated, and connections between said slid-
Ing pIE'CGS and the said shaft, substantmlly

as “set forth.

6. In a l.:tstmn‘-mae]une, the combination,
with the lasting fingers or clamps and up-

right levers connected therewith at their up-.
ends, of a vertical oscillating shaft
adapted to turn in planes substantially par-.

per
allel with the bottom of the last, a toothed

wheel on the same, a sliding nut, a rack car-

715

3o

ried by the nut and engaging ‘the toothed -

wheel, a screw engaging sald nut means for
actuatmﬂ' sald screw, and connectlon% between

substantially as set forth.

7. In a lasting-machine, the comblnatwn
with the 1&51:1110* fingers or clamps and up-
right levers eonneoted therewith at their up-
ends, of a vertical oscillating shaft

allel with the bottom of the last, means for
actuating the same, horizontal Shdes engag-
ing the lowel ends of said levers,and connec-
thHS between the slides and s.;ud shaft, sub-
stancially as set forth.

8. In a lasting-machine, the combmatmn

g0
the lowel ends of sald levers and the shaft,

95

I00O

with a lasting-clamp, a lever,and a slide hzw- |

Ing a recess or mortise, of the herein-de-
scribed combined slide hinge-joint, having
the two side pieces forming a socket engag-
ing the lever and which are situated in and

held in place by said recess or mmtlse sub-
stantially as set forth.

9. In a lasting-machine, the combmatlon
with lasting devices and an actuating- lever
connected therewith, of an adjustable SCrew-
fulerum comprising a part having a screw-
thread engaging a corresponding thread
formed in a fixed part of the table or frame
and a second part hinged to said lever en-

gaging and longitudinally movable with said

first-mentioned threaded part and adapted to
permit the rotation of the latter, substantially
as and for the purpose of speedy, sensitive,
and accurate adjustment of the lasting de-
vices, as set forth.,

10, In a lasting-machine, the combination,

‘with lasting devwes and an actuat1HW-lex*er

connected bherewmh of an adjustable screw-
fuleram comprising EL screw-sleeve engaging

by its screw-thread a fixed part and ha,vmﬂ' |

an internal bearing, and a fulcrum-bemrmcr
piece adapted to support said lever having a

Journal fitting said internal bearing and held
{ from endmse movement in said sleeve, sub-

o
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Smntmlly as and for the purpose of speedy, Ywhmh is unwerscully jointed to each of fhe
-~ sensitive, and accurate a,dgustment of the

lasting dewces as set forth. .

11. In a 1a,stmo'-mach1ne the combination,
with the heel and toe and side lasting devices
and horizontal slides carrying the saine, of
actuating-levers connected with said slides,
adjustable screw-fulerumscarrying the levers
and adjustable in directions transverse there-
to, and mechanism, substantially as deseribed,
conneeted with the levers whereby they are
simultaneously operated, Sllbbt&lltl&]ly as set

" jforth

20

12. In a lasting-machine, the comblnatlon

w:tth lasting devwes and an - dotuatmmlever

connected theremth of an adj] HStﬂblB SCrew-
fulerum connected with and adapted to carry

and regulate the position of said lever and

having an external projecting head adapted
to be grasped by the hand for speedy, sensi-

tive, and accurate ad] ustment of the lasting

devices, as set forth.
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13. In a lasting-machine, the combmatmn
with lasting devwes and upmnht levers con-
nected therewith at their upper ends, of a
vertical oscillating shaft, means for actuating

the 'same, horizontal sliding pieces, adjust-

able connections between the lower ends of
said levers and said sliding pieces, adjustable
fulerums supporting the levers, and connec-

tions between said sliding pieces and said

shaft, substantially as set forth.
14. In a lasting-machine, the combination,
with lasting devices and upright levers con-

nected therewith at their upper ends, of a

vertical oscillating laterally-flanged shaft,
means for actuating the same, and connec-
tions between the lower ends of said levers
and the flanges of said shaft,the ends of said
connections where they join said flanges be-
ing situated in different planes to permit free
movement of said shatt, substantially as set
forth. -

15. In a lasting-machine, the combination
of a series of lasting fingers or clamps, a tube

or frame having lateral openings for the

shanks of said fingers, a series of clamping-
pieces situated in said tube or frame and 1in-
terposed between the shanks, and means for
forcing said pieces and shanks together in a
direction longitudinally of the tube or frame
to secure the fingers, substmtlally as set
forth.

16. In a L:lf;tinmnmehine, a pair of smooth-

jointed end-lasting jaws or clamps pivoted to

each other, the one having a reversely-carved
lastmﬂ'-surface concentric with the pivot and
formed with curves having different radii
therefrom, and the other termmatmg at its
inner end in an edge which is adapted to fit

sald curved surf&ce in all positions of the

jaws, substantially as set forth,
17. In a lasting-machine, the combmatmn

with the end- lastmg jaws or clamps l_onﬂ'l-

tudinally movable and adjustable in vertical
planes, of connecting rods or links, one of-

-

rear ends of said jaws and universally ;jomted
at their outer ends to a relatively fixed por-

tion of the machine,substantially as set forth.
- 18. In a lastm{r-mfmhme the combination,
with the end-—lasting Jaws, of connecting rods

or links provided at their ends with univer-

sal joints, comprising plugs beveled at their

inner edges, as described.
19, In a lastmﬂ'-m&chme, the combmatmn

with the table or stationary frame, of a fmme |
or yoke hinged thereon upon a horizontal axis

and carrying the lasting-pliers and a counter-
balancing-spring engaging, respectively, said
stationary and hinged frames and adapted to

be compressed by the downward movement

of the latter and to assist in raising the head,
stibstantially as set forth.

20. In a 1&5t1119-1naehm&, the combm&‘ﬂnon |

with a hinged head-yoke and a head carrying

the side pliers, of a vertical screw-shaft and
nut connecting said yoke and head and
adapted to raise the latter, a second inde-

pendent plier-support for the end pliers,; and

a second adjustable screw-shaft mounted in
the end of said head and sustaining and
sald support and the toe-.

adapted to raise
pliers, substantially as set forth.

21. In a lasting-machine, the combmahon |

with the main fmme the head and thehmned

head-yoke or frmne, of an elfxstle buffer situ--
ated between said frames and adapted to re-
ceive the impact of the hinged frame and a
set-screw engaging and adapted to advance

sald buf

fer, substantially as set forth.

22, In a labtmn*—machme, the combination,
with alifting mechanism, of pliers connected
with said mechamsm 1;111“'01wh the medium of
the plvot of thelr jaws émd meansior closing.

said jaws, the pliers and their closing mech-

19-
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anism being freely oscillatory on said pivot

or hinge, substantially as set forth.

23. In a lasting-machine, pliers having a

spring-arm, a cam-siot in one arm, and a le-
ver independent of the pliers-support piv-

oted to the other arm and having a trans-

verse projection or pin situated in said slof,
substantially as set forth.
24. In a lasting-machine, pliers ccnmstmw

the handles and jaws of the phers, substan-
tially as set forth.

25. In a lasting-machine, the oombmatlon {
with the head, of a plumhty of pliers, a rock- |

shaft mounted in said head, and flexible con-
nections between said sh‘tft and the pliersfor
disconnecting the 1:.—1Lter', substantially as set

forth.

26. In a Ltstmn nmchme tle combmatmn

with the heel and toe la%t stands, the end'f
clamp-stands, and side and end 1eve1s, of the.
table A, with a longitudinal groove A’, recess

a’® .thereln and slpts C&S_extendmﬂ‘ ,bhltouﬂ*h

IIC

‘115
of two pivoted jaws and a closing mechdmsm' |
for the same, all suspended and freely oscil-
latory upon a hinge substantially parallel
with the edge of the last and situated between
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and cross slots ¢, as and for the purposes set | with the lasting devices and upright levers, =

- 35. In a lasting-machine, the combination, 4 poses set forth.

S fmth -------------- | of a toothed gear-wheel D/, flanged shaft D .
A -27. In a lasting-machine, the combination, | secured ﬁlﬁ*m] ‘thereto, with conneotmmmds_ o
o w1t11 the levers 3 B, the slides b b, and their | d d and d” d’, hmﬂ‘_ed between the respective 7o
"""""" 5 actuating meoh@msm of the table A, with | flanges or upon the opposite sides of the same,
"""" cross-guide hearings a* a* on each side hav- | mth rods d d loeated upon a plane (]1Eferent
~ing bea,rmg—gloowes a’ &’ therein, as and for | from that of rods d’ d’, as and for the puar-
____________ '.thepul‘pOSEbBetf{)lthi?:51?'31?1313'-'-'-'-'- ] po,sessetfmth o
28. In a lasting-machine, the combination, | 386. In a lasting-machine, the combination, 75
B 1c with suitable la,stmﬂ' devwes the end levels Wlth lasting devices, the shaft D, and'u'pufrhtf o
... HH,and Shde-shaftsLL of the table A, with ;1ast1nﬂ*—clmnp aetuatmﬂ—levels of connecting-
___________ ~cross-ribs o’ a2 on each side of the center be- levers C C and ee, secured to -theu-lespectwe_; SRR
~ tweenitandtheends,forming bearing-guides | bearings and to rods d d and &’ &’ and to
--------- or frame - work th10110h :Whlch' screw slide- 3;5811(:1: e bearing-pieces b b, and screw slide-shafts 8o
____________ 15 shafts L L fit and Work for the purposes set | L I,, as and for the purposes set forth.
forth. . | 37 TIn a labmnw_machlﬂe the eomblnat]_on
29, In a,lastmfr- achine, the combination | with lasting dewees_ of the flanged shaft D |
0f the table A, provided *mth the longitudi- | plate AS, w 1th bemlnﬂ' a'?, sustammﬂ"ﬂanﬂ*ed} -
- nal groove A’, the longitudinal slots ag and. | shaft D, and the table havmn a bealmﬂ‘ for 85
20 the tra,nsveme slots a’, the end stands I" B9 | the v ppel. end of said shaft, fo’r the purposes
""""""""" ~ and bolts /¢, secured in said groove, the heel set forth.

-~ andtoestand also plowded-mth-beaded bolts ! = 38. In a lasting-machine, the combination,
______________ whereby they fit and are secured in: said: with the lasting dem_(,es | and upright 'levierés NSRS
. _groove,theend levers H, passing through said | of end slide screw-shafts L T. and side slide go

--------- 25 lonn*1tud1n&1. slots, the side 'le'vel'spaq_sim' beaunws_-pwces b b_&s and for _the purposes |
- throu*ﬂh said transverse slots, mechanism for | set forth.
T aetu—atmﬂ* the lower ends of sald levers, and |  39. In a lasting-machine, the combmatlon
lastmﬂ'devwes connected with the upper 'ends ~with lasting devices, the screw-shafts L 1, and
__________________ of smd 1evers substantially as set forth. end ﬂwtuatmmleversﬂ H, of adjustable serew- g5
20 - 80. ﬁIﬁnﬁaﬁlastmﬁ'-maehme the combination, | sleeve ﬂ'mde bearings L L’ for end adjust-
~ with suitable lastmﬂ' devices and in. the 0p—.- ments upon selew-shaf‘rs L. L of the lower
_____ erating mechanism for the same, of the slide | ends of end levers H M, when required, for
E B/, shaft E , vertical shaft D, plate' A’ and the | the purposes set forth. D
..... | table A, hamm,r guide-bearing a'l, cross.con- |  40. In_a_lastm_ﬂ‘-_macllme,ﬁthe combination, 1oc
"""""""" 35 nectmﬂ—nbs a'* a®, and bosses a?l, which also | with lasting devices, of the end levers, shde-
- form bealmgs for plate A® as and for the pur- ! shafts conneeted therewrrh frame-ribs o’ as,
poses set forth. and bearing-bushings a!? al'é for the purposes
31. In a lasting-machine, the combmatwn set forth.
with suitable la,stmo‘ devices and in the op-| 41. In a la,stmmmachme the combination, ros
40 erating mechanism for the same, of the hori- | with the side clamps of the side- -clamp levers
zontal slide bearing-pieces, levers B B H H, | B B, forming part of and connected with the
and levers e e C C,and the table A, with con- aetuatmn meehamsm by the combined slide
nection-bearings 63% e, and c* ¢, as and for | hinge- ]omt below and connecting with the
the purposes Set forth. 51de -clamp fingers above the table and hinged 110
45 92, In a lasting-machine, the combination, | to adjustable serew-fulern ms between, for the' '
with suitable lastlnﬂ* dewees and in the Op- purposes set forth.
erating mechanism fm the same, of the side- 42. In a lasting-machine, the cmnhmatmn
clamp -actuating lever B, the table the bear- | with the side elfbmps and levers B B, of ad-
ing stand or plate 12, havmﬂ* an inner smooth | justable screw-fulerums in which clamp- 113
bemmw and an outer screw- thleaded portion, | levers B B are secured for the proper adjust-
a shde-plece carrying the fulerum-pin and fit- ments of side clamps, as and for the purposes
ting the smooth bearing, and a screw-sleeve | set forth.
ﬁttmﬂ' saild thread a,nd engaging said slide- 43. In a lastinz- maehme the combination
'plece substantially as set forth of the end clamns levers H H, extending 120
99. In a lasting-machine, the combination, | through the table connecting Wlﬂl slide
with suitable 1&81:11:10' dewces of the actuat- SCrew- shafts L L beneath and to the end
ing-shaft K, a ta,ble a ﬂanﬂ*ed bearing-tube | slide clamp-shafts IS FS¢ above the table by
E2 having a nut E? StOp nﬂ'ed sleeve bear- | the combined slide hinge-joint and hinged to
ing E°, and set-screw a', as and for the purl- adjustable screw-fulcrums between, f01 the 125
poses set forth. purposes set forth. |
34. In a lasting-machine, the combination, | - 44. In a lasting-machine, the combination,
with the lasting devices, shaft D, and ﬂ‘ear— with lasting dewces and the slide clamp-
wheel D/, of a toothed or rack qllde nut E’, | shafts F3F¢, of adjustable serew-fulerums H’
~and Screw—-sha,ft K, with stop-collar E4 as and H’ for the proper adjustments of the end 130
65 for the purposes set forth. slide clamp-shafts F® F' as and for the pur-
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45. In a lasting-machine, the combination | lar-shaped clamp-bearing extension with boss

of lasting devices, the front gide clamp and

~bridge-stands N N, with bearings n’ n/, also

10

20

»

- forth.

30

35

40

45

slide and journal-bearing pieces o 0/, corre-

sponding therewith, as and for the pulpmes

set forth.

46. In a lasting-machine, the combination,
with lasting devices, the table, and hinged
head, of a hinged front bridge with stop n’
and 10(31{ R N, for the purposes set forth.

47. In & lfl%tmﬁ machine, the combination,
with lasting demees of the back side le:LIIlD
dud brldn'e stands N’ N’, having bearings fn
n’, with Shde and journ nal- bearmﬂ pieces 0 0’
f01 the side-lasting devices, for the purposes

set forth.

438. In a lasting-machine, the wmbmatmn

with lasting dewees of aframehavingahinge-

bearing, with 2 hmn*ed head fitting ther‘e_to
and a spring engaging said head m1d frame,

_ for the purposes set forth..

49, In a lasting-machine, the combination,
with the lastmn'-elamps and hinged head, of
the front and back clamp and brldn'e St&ndc;

N N and N’ N/, with faced bosses for setting
upon ‘the t:ztble,, and a threaded extension n?

for securing the same firmly thereto, with

dowel-pins 911“, as and for the pur'poses bet

50. In a lasting-machine, the combma,tloll
with the end (,lamps and actuating-levers H
H, of the adjustable end stands K and F, with

their bases fitting the surface of the table,

with a guide-projection fitting the top part of
oroove A’, secured by adjustable bolts /® with
ad;;usta,ble end fulecrums and with clamp-
heads, for the purposes set forth. |
51. Tn a lasting-machine, the combination,
with the end- el&mpmc’* jaws and connectmﬂ-
rods %, of the adjustable end- eonneetmw
sleeves K° F* with extension-connections f“’
1 and arms 1%, as and for the purposes set
forth
| In a lasting-machine, the combination,

ports, of the connecting-arms 7% with. their

- stop-collars and screw-shafts, also with ball
“ends forming the male parts of ball-and-socket

55

,cennectuw-—gomts, as and for the purposes set
forth
53. In a 1abt1nﬂ'-machme the combmatmn

with the end clamps Ol lfl,stm?—Jam*s and a

support on which they are hinged, of the ad-
justable and slide clamp-shafts F° I with

curved bearing and clamp extensions for said

Support as and for the purposes set forth.
54. In a lasting-machine, the combmatmn

 with the end clamps and actuating-levers 1

6o

H, of the clamp-shafts I BY, with a beari ing-

mortise f in each contammcr the combined
slide hinge-joint, as and for. the pur poses set
forth.

55. In a lastmﬂ‘-maehme, Lhe combination,

~with lasting devices, of the end-clamp shdes

consisting of the eurved bearings or supports

T and the shafts 1% K, each hmfmg a circu- 1

Wlth the end cla,mps and their sliding sup- |

Jf* and clamp- bolt I3 for the purposes set
forth.

56, In a 1:51,%[1110 machme, the GOIHbII]E—Lth‘]
with lasting devices, of the end- -clamp Sllde::,

- consisting of slmft,t-. having curved clamp-

bearings p and segmental euwed bearings
K having pr Ojectinﬂ' bearings /™, cOnt&inihﬂ‘
a ]nnﬂe hole in which hmﬂe -pin f& ﬁts as
and fm the purposes set IOlth
- 57. In a lasting-machine, the end elamps or
lasting-jaws conblqtmn’ of side pieces 5 f4,
with hinge-pin /= thmuah the same, one of
said jaws being 1*eversel} curved mound 1ts
pin and formed of curves having different
radii from the hinge-axis and the Other fitting

said curve, Whereby in all positions a sm()ot]l |

continuous curved front-face formed of vari-

ous curves and having a close surface-joint is

presented, as and for the purposes set forth.
58. In a lasting-machine, the end-lasting

94

75

So

JAWS consisting of side pieces f*° /%, with hinge-

pin 7% through the same,that in all positions

present a smooth continuous curved. front
face having a close surface- ,]omt the upper
portion bemn* formed of various curves of
different; radi} from the hinge-axis and the
lower part parallel fo the hmne -pin, as and
for the purposes set forth.

59. In a lasting-machine, the end elamps or
jaws consisting of side pieces with a ball upon
the end of uaeh piece for the purpose of form-
ing the male part of a ball-and-socket joint,
in combination with parts having sockets for

sald balls and means for causing said parts
to actuate the jaws, as and for the purposes

set forth.

60. In a lasting-machine, the combmatlon
with the eclampsor jaws, of conneetmw-mds
712 with side openings and sockets for socket-
joints and socket screw-plugs 7% and means
for causing said connecting-rods to operate
the jaws, as and for the purposes set forth.

61. Inalasting-machine, thelongitudinally-
movable end I&Stll'l Jjaws havmn the outer
end of each jaw con nected by ball-and-socket
joints with the relatively stationary part of
the machine, in combination WLm a longi-
tudinaﬂy—movable supportearrying said jaws
and means for actuating said support, as ::Lnd
for the purposes set forth.

62. In a lasting-machine, the combination,
with a toe-rest, of an adjustable screw- tube
heel-stand M, an adjustable screw-stand shaft
M’, with head, as shown, an adjustable plate
m, W1Lh hfmdle set-serew m°, and an adjust-
able bolt m’ with T-s__haped head, and han-
dle-nut m% as and for the purposes sef forth.

63. In a lasting-machine, the combination,

with a heel-m%t of an adwstable ﬂann'ed
screw-stand tube M? and adjustable stand

screw-shaft M3, with tongued washer m*, han-

dle-nut 73, with toe- plece M? clamp m"" elas-

tic rest m8, side guides mS, and set-screw m?,

ag and for the purposes set forth.. |
64 In a Jasting-machine, the combm&twn

Qo
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with lasting devices, of slide and journal-bear- 1 75. In a lasting-machine, the combination,
Ing pieces o, each containing space for worm- | with the head and suitable lasting devices or
- wheel therein and hinged sleeve-bearing o°, pliers, with the head-yoke and stands N’ N’,
worm-shaft and worm 0% hinged stop-stud o°, | of the back bridge N° N3 with its integral o
-5 flange 0® bearing-ring 0%, also small bearing parts, as and for the purposes set forth. _
for journal with hinge for connecting with | =~ 76. In a lasting-machine, the combination,
rod 6° as and for the purposes set forth. with the head, lasting devices, and hinged
69. In a lasting-machine, the combination, | su pporting-frame, of a back-bridge hinge with
with side-lasting clamps, of the revoluble tu- | bolt "', bearing-piece n?, containing boss n’, 75
ro bular holder for the side clamps and the | with elastic stop-plug n!l, disk n' set-screw
bearing-pieces o’, with hinges for making con- n*, and stop projection 7%, as and for the
nections to rods 0% as and for the pu rposes set | purposes set forth. | |
forth. . | /7. In a lasting-machine, the combination,
66. In a lasting-machine, the combination | with the head, suitable lasting devices or 8o
15 of the cross-heads G GY, with their respective pliers, hinged yoke or frame, and screw s, of
journals and bearings, and vise-tubes secured | a main workable head-frame, as and for the
firmly thereto, with end set-screws ¢* and | purposes set forth. . | |
finger-clamps ¢’ within, as. and for the pur- 7S. In a lasting-machine, the combination,
poses set forth. | with the pliers and hangers connected with §s
20 67. In a lasting-machine, the combination, | the pliers hinge-pin and independent of their
with side-lasting clamps, of the vise tube or arms, of the hanger-shafts s secured to the
frame, finger-clamps therein, set screw or | workable main frame S, as and for the pur-
serews g% and bearing-pieces g3 for the pur- | poses set forth. |
poses set forth. | ~79. In a lasting-machine, the combination, go
25  63. In a lasting-machine, the combination | with the pliers, of the disconnecting-lever
of the clamp-fingers g, secured firmlyin posi- | shafts s connected with workable frame S
tion by finger-clamps ¢’, held in a vise tube | and with the pliers by the flexible connec-
or frame, as and for the purposes set forth. | tions v, as and for the purposes set forth.
| 69. In a lasting-machine, the combination, 50. In a lasting-machine, the combination, 35
30 with the head and pliers earried thereby, of | with lasting devices, the hanger-shaft s®, and =~
a central hinged frame-yoke R, having a ver- | frame S, of the adjustable connection-frame
tical bearing R’, a horizontal bearing R? and | sleeve-plates s'', as and for the purposes set
the handle », substantially as set forth. forth. | . '
- 70. In a lasting-machine, the yoke R, com- 3l. In a lasting-machiire, the combination, roc
35 bined with the head and suitable lasting de- | with the hangers, and lasting deviees, of. the
vices or pliers and having a hinged hub R? | adjustable guide-rods s, in connection with
with spring 7%, as and for the purposes set | adjustable-frame sleeve-plates s'i, as and for
forth. | the purposes set forth.
71, In a lasting-machine, the combination, 82. In a lasting-machine, the combination 105
40 with the head and suitable lasting devices or | of the pliers, the rock-shafts s', the clamp-
pliers, of the back bridge, a hinged head- | toothed gear-lever T, 1ts mate TV, and flexi-
frame R, and spring 7% with hub R? consist- | ble connections between said shafts and the
Ing of a hinged bearing and spring-casing | pliers, as and for the purposes set forth.
containing recess 7%, with one end of spring 55. In a lasting-machine, the clamp-arms 110
45 % inserted therein, the other end being in- | T% in combination with disconnecting-shafts
serted in spring-stop-connection hole »n* in | s clamp-toothed gear-lever T, its mate T’,
back bridge, as and for the purposes set | wires v and pliers connected with the lat-
forth. ter, as and for the purposes set forth.
- 72. In a lasting-machine, the combination, S4. In a lasting-machine, the combination, rrs
5o with the head and suitable lasting devices or | with lasting devices, of the adjustable frame
pliers,of a spring-hinged yoke R, with hinged | toe-shaft s** and adjustable plece s adjust-
lock R N, a back bridge containing the hinge | able serew-shaft and crank $**, bearings s,
for said yoke, and a hinged front bridge hav- | and guide-plates s, as and for the purposes
1ing a rest for said yoke and a lock-pin 7% as | set forth. ' 120
55 and for the purposes set; forth. ' 55. In a lasting-machine, the combination,
- 73. In a lasting-machine, the yoke R, hav- | with the pliers, of a horizontal hanger-shaft,
ing-a knee 7°% in combination with the head, | a screw-bolt adjustable thereon, a screw-
suitable lasting devices or pliers, and an ad- | sleeve engaging said bolt, a bolt or head u?,
Justable last-fastener 7" secured to said knee, | carried by the lower end of the sleeve, and a 125
6o as and for the purposes set forth. frame-piece inclosing and movable on said
74. In a lasting-machine, the combination, | bolt or head and adapted to carry the pliers,
with the head and suitable lasting devices or | substantially as set forth.
pliers, of a hinged head-frame yoke R, with 36. In a lasting-machine, the combination,
stop projection 79, containing an elastic stop | with lasting-pliers, of ¢ylinder or framew, bolt 130
65 ', handle », and hinged lock R N,as and for | u% and spring ' within the frame and engaged

the purposes set forth. ¢ by said bolt, constituting an elastic hanger
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for pliers that yields to the varying prebs_,ure |

due to the different texture of the upper in
order to produce a uniformly-tight fit upon
the last, for the purposes set forth.

37. In a lasting-machine, the combination,
with lasting-pliers, of hanger-frame u, con-
talning side extensions ¢/, bolt !, adjusta-
ble serew - flange sleeve u®, adjustable eye
screw-bolt, and stop-pin 8 as and for the pur-
poses set forth.

83. In a lasting-machine, the combination
of the pliers, a hanger connected therewith by
their hinge-pin independently of their arms,
and a spring %" in said hanger, as and for the
purposes set forth.

89. In a lasting-machine, the combination,
with a hanger- shaft of a pher hanger s, hay-
ing an adJ ustable ﬂ*mde sleeve fi tbmﬁ* said
shaft and prowded with serew o, threaded
sleeve u*, and headed pin 4 as and for the
purposes set forth.

90. Inalastmmmaehme,the Spring puerV
composed of two side pieces v and 2/, with
thelr respective parts v* and® being the male
and female parts of the main joint, also con-
taining cam v hinge-boss %, bushmﬂ*-be.:u'mn'
8, hmﬂe -pins 2" and v, lover VS, bealmn‘-pms
Pl and v', and sheave v”, as and for the pur-
poses set forth.

91. Ina 151;%111@—111&{3]1111@ the :;prm pherV
hinged by pin 27 to hanﬂ*er connections "

and having lever 2° and bearing-pins con-

necting said lever with the pliers, as and for

~the purposes set forth.

U2, In a lasting-machine, the combination
of spring-plier V and clevis v, connected to-
gether and to connection-cord »* v, which
cannects the same with GOHH@LtIOI]-le 1% as
and for the purposes set forth.

95, In a lasting-machine, the combination,
with lasting devices, of a serew-shaft E, nut
', tooth gear-wheel D/, flanged shaft D, con-
necting - screw slide-shafts L 1, connectmw-
rods d d, d’” d’, C C, and e e, and slide bear-
ing-pieces b b, for the purposes set forth.

94. In a 1asting-machine, the combination
of lasting devices, side connecting-levers B B,
with adjustable side serew-fulerums and end
connecting-levers H H, with adjustable end
.screw-fulcrums, as and for the purposes set
forth.

95. In a lasting-machine, a double set of
clamps upon each side of the last consisting
of a right and a left foot clamp, in wmbmd-
tion Wlth levers B B, with adjustable ful-
crum-screws, and end or heel and toe clamps
with levers H H, having adjustable screw-ful-
crums, 1In combination with a serew-gear and
connections whereby the side and end clamps
are simultaneously brought to or removed
from the last at will by turning said screw
either one way or the other, as and for the
purposes set forth.

96. In a lasting-machine, a hinged head-
yoke R, combmed with workable frame D,
nut s, eranlc s*, hanger-shafts s°, and lastmw
devweq for the purposes set forth.

97. In a lasting- maehme, 4 hinged head-

-yoke R, with hub R3 containing spring »* and -

stop- plnn* ri* with lock RN and last-fastener

7*, in wmbm&tlou with back bridge N* N3,

Wltll head-hinge therein, center piece 1%, con-

taining elastie plug n'' with its connections,
front hinge-bridge and connections thereof,
and lasting devices, as and for the purposes

set forth.

98. In a lasting-machine, 1he combmatwn
’mth lasting dewce% of a hlnﬂed head- yoke
R, with its mtefrl‘alpa;rts with workable head-
flameS nut s’, crank or wheel s%, frame sleeve-
plates h“, ouide -rods s*, hanﬂ*er-sha‘fts s’, and
adj ustablo hangers 17, as and for the purposes
set forth.

99. In a lasting-machine, a huwed head-
yvoke R, with a workable fmmeS nut s’,erank
or wheel s frame sleeve-—plates s, hmger-
shafts s, disconnecting-shafts s, levers T T",

D
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and clam p-arms 1% in combination with ad- |

justable hanger U and spring-pliers V, with
their mtewml parts and connections, clevis

v, and cord or rod v, connecting with pin ¢°,

as and for the purposes set forth.

Q0

100. In alasting-machine, an adjustable toe- '

hangershaft s', with ad JllSTELble bearing-piece
s', with its pro,]eetmﬂ* toe-bearings s*, serew-

shaft and erank s*, guide-plate 81"’ in combi-

nation with yoke R and workable frame S,

{ hangers U, and pliers V, as and for the pur-

poses set fmth
101. In alasting-machine 1101*1301113&11)? and
vertically adj ust:;bble spring-hangers U with

their respective parts, in combination with

spring-pliers V, connected with said hangers
by means of and freely oscillatory upon their
hinge-pins 2% as and for the purposes set

_forth.

102. In a lasting-machine, the side clamps
and end clamps, the side levers B B, the ad-
justable screw-fulerums, and leversH H, with
adjustable screw-fulerums, in combm&twn

with stands F F° adjustable clamp-shafts F® -

I® with their eon_connta,nt parts, sleeves F* F*
with their attachments, and also ball and
socket jointed connections connecting adjust-
able sleeves E* F* to their respective heel and

toe or end clamps, as and for the purposes set

torth. |

103. The herein-described lasting-machine
table,having thelongitudinal T-groove A’,the
longitudinal slots ¢® and the transverse slots
o', said slots being adapted to permit the pas-

sage and operation of the side and end last-

ing levers and having below the table the por-
tions «’ a? provided with longitudinal bear-
ings, substantially as set forth

104. The herein-described lasting-machine
table,having thelongitudinal T-gr ooveA’ the

longitudinal slots aﬁ, and the transverse slots

a', said slots being adapted to permit the pas-
sage and operation of the side and end last-
inglevers and having below the table the por-
tions o’ @?* provided with longitudinal bear-
Ings, in combination with end—lastmﬂ* clamp-
bearmn stands adapted to fit said T_-ﬂ'roove
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and bhaving T-headed bolts, end and side | the machine, whereby all of the said lasting

actuating levers,and longitudinal slide-shafts | devices are sunult@neously operated, substan-

beneath the table Subs‘ra,ntla,lly as set forth. | tially as set forth. |
105. Ina ]ashnn'-machme the combination, In testimony whereof I affix nn"swn&tme in

- 5 with the side- la,stmcr devmes and the end-- presence of two witnesses. | |

lasting deviees, including the end-lasting

hlnﬂ*ed jaws, of a single-power meeha,msm [ | - ISAAC N. FORBE_S.
conneeted with said devwes and jaws, and [ Witnesses: - B
theconnwtmns, allsubstantially as described, - P. H. MCNAMEE,

10 between the jaws and stationary po1t10ns of | .  N.F.JoNEs.
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