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UNITED STATES PATENT OFFICE.

JONATHAN NORTHERN, OF RUSHDEN, ENGLAND.

BOOT AND SHOE MACHINERY.

No. 843,830.

Specification of Letters Patent.

Patented Feb. 12, 1907,

Application filed Nnvember 6, 1905, Serial No. 286,011,

To all whomn it may concern:

Be 1t known that |, JoxaTHAN NORTHERN,
subject of Great Britain, residing at Rush-
clen, 1n the county of Northampton, England,
have mvented new and usetul Improvements
1n or Relating to Boot and Shoe Machinery,
of which the following is a specification.

This invention relates to machinery em-
ployed 1n the manufacture of boots and
shoes, and has particular reference to the
type of nalling or slugeing machine in which

a short section 1s cut off the end of a continu-

ous length of wire and driven into a boot sole
or heel for the purpose of studding, slugeing,
or riveting the sald sole or heel. |

The mvention includesimproved meausfor
cutting ofl the slug and carrying it into posi-
tion to be driven, improved means for actu-
ating the wire-teed wheel, 1mproved means
tor carrying and operating the awl or pricker
which pertorates the work for each slug and
subsecuently feeds the work, and, lastly, im-
proved means for locking the horn or work-
support during the driving of the slug and, if
necessary, during the perforating of the
work.

The mvention will be readily understood
from the following description, wherein refer-
ence 1s made to the accompanying drawings.

Ifigure 1 18 a front elevation, and Fig. 2 a
side elevation, of a sluegimng-machine con-
structed according to this invention. Fig. 3
1s a front elevation of the head of the machine
with the cover-plate removed to reveal the
cutter-disks. Ifig. 4 1s a sectional detail

view of the cutter-disks and adjacent parts.

g, 5 1s a transverse section througch the
driving and cutter shafts on the line 5 5, Fig.
2. Ifgs. 6 and 7 are a side and back view, re-
spectively, of the teed-wheel gear. Fig.81sa
perspective view of the driving-shait per se,
showing the three cams thereon; and Fig. 91s
a transverse section on the line 9 9 of Iig. 2,
showing the cam which governs the stopping
of the machine.

Figs. 1 and 2 are drawn to a smaller scale
than the other ficures; but in all of them
1dentical parts are designated by the same
reterence characters. _

Referring to the drawings Ifies. 1 and 2,
the frame 2, which may be of any conven-
tional type suitable for the purpose, carries at
its upper part a head 3, formed with bearings
4 tor the driving-shaft 5, from which all the
various motions ot the machine are derived—

F

position to be driven, feeding the wire, driv-
1ing the slug, and operating the aw! or pricker.

According to this invention the slug-cut-
ting mechanism, Figs. 3 and 4, comprises an
intermuttently-rotating disk 6, on the end or
face of which are formed two diametrical
orooves at right angles to each other, forming
four equidistant passages 7 for receiving the
wire 10. 'This rotating disk revolves within
a stationary disk or cutter 8, having a corre-
sponding number of passages 9 for the wire.
As the end of the wire i1s fed forward in the
manner heremalter to be described it passes
through the adjacent passage 9 in the sta-
tionary disk or cutter 8into the corresponding
passage 7 1n the rotary disk cutter 6, and the
latter 1n turning round in the direction of the
arrow, K1g. 3, shears or cuts off the end of the
wire, constituting a slug and carries it into po-
sition under and in alinement with the verti-
cally-reciprocating driver 11 for being driven
into the ‘' stock,” which term is hereinafter
used to designate thesole or heel or other ma-
terial into which the slugisdriven. The disk
cutter 6 at each movement is rotated one-
quarter of a revolution—i. e., through a dis-
tance of ninety degrees—in the manner here-
mafter deseribed, thereby bringing one pas-
sage 7 into almement with the wire 10, so
that the end of the latter can be fed or pro-
jected thereinto, and at the same time an-
other passage i which the slug is contained
into alinement with the driver 11, so that the
latter can drive it into the stock. The ro-
tary disk cutter 6 is formed of hardened steel
and 1s provided with a slotted stem 12, Fig. 4,
arranged to socket into and engage a trans-
verse pin 13 in the hollow front end of the in-
termittently-rotating cutter-shaft 14. 'The
sald cutter-shaft 14, Figs. 2 and 5, derives its
motion from the driving-shaft 5 above it by
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means of an eccentric 20 on the shaft 5, the

strap 21 of which eccentric is jointed to a lug
22 on aneccentric flange 17, formed integrally
with a sleeve loosely mounted on the cutter-
shatt. The said flange carries a pawl 15,
which 1s controlied by-a spring and normally
engages a ratchet or notched sleeve or pinion
16, keyed on the cutter-shaft 14 in close prox-
1mity to said loose sleeve.. The number of
teeth on the ratchet-pinion 16 correspond
with the number of wire-passages in the cut-
ter-disks and in the example shown are four.
A spring-controlled detent 18 engages the
sald ratchet-pinion 16 at the end of each

viz., cutting the slugs and carrying them into | movement of the cutter-shaft and prevents it
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moving beyond the point where the passages
7 and 9 1n the rotary disk cutter and station-
ary cutter are 1n alinement.
17 at each rotation of the eccentric 20 is actu-
ated thereby to both operate the driving-
pawl 15 and simultaneously disengage the de-
tent 18, for which latter purpose the said de-
tent carries a roller 19, which runs on the
cam edge of the flange and is raised and low-
ered thereby to throw the detent out of or
into action at the proper times.

The stationary cutter 8 1s render od fmmov-

shape and located in a recess 23, Ifig. 4, of
corresponding shape 1 the front of the head
of the machine. A face-plate 24, bolted to
the front of the said head, prevents the sta-
tlonary and rotary disk cutters from falling
out of place.

The awl 25, Fig. 3, which perforates the

stock and feeds the latter along under the
cutter-disks 6 and 8 the pred etermined dis-
tance between the slugs, is carried adjustably
by the lowerend of a bell-crank lever ?‘6 here-
inafter designated the ““awl-carrier.”” 'This
awl-carrier 26 is fulerumed at 28 on an auxil-
iary rockinglever 27, pivoted at 29 to a bracket
30 on the side of the head of the machine. The
awl 25 1s lowered to perforate the work by
means of a strong spring 31, carried by a pin
82, projecting from said bracket assisted by
an aux_llmry spring 33 on the front of the ma-

chine. .
A cam 36 on the driving-shaft 5, Fig. 3,

acts on the auxiliary lever 27 thr ouo'h the

_medlum of a short arm 37 on the 1&1:’561" Ca S~

ing 1t to actuate the awl-carrier and the awl,
so that the latter feeds the stock along. A
second cam 34 on the driving-shaft next acts
on the awl-carrier through Lhe medium of a
short arm 35 on 1ts upper end, moving it on
its fulecrum 28, so that the awl 15 3
withdrawn ir om the stock, whereupon the
first cam 36 in passing out of action allows a
compression-spring 38 to return the auxiliar y

lever and the awl-carrier back to their origi-

nal positions. The awlis guided in 1ts move-

‘ments by a slotted plate 39, through which

the driver passes. ’l he said plate is movable
i a bracket 40, a,ttached to the front of the
machme and 1S formed Wlth a grooved lug 41,
which 1s engaged by a pin 43 on the 11111@1

side of the lower end of a lever 43, INe.
- pivoted at 44 to the cover-plate 45,

Tho

sald lever is formed with a cam-slot 46,

which a pin 47 on the.face of the slotted b&l

78, carrying the diiver 11 and hereinatter re-
ferred to, engages. 'The arrangement is such
that as the awl moves forward and backward
the sald pin 47, acting in the cam-slot 46,
rocks the lever 43 on its pivot, thus causing
its lower end to COI‘I‘@SpOIldlIlfTIy move the
said plate to allow for the motions of the awl.
The e*{tent of the inward or forward motion

The sa,id flange |

raised or

i

63, engaging a pm 64 on said disk 60.
ob]ect of employing a plurality of pawls 59

843,839

piteh of the slugs by means of a screw-pin 48,
carried by a lug 49 on the bracket 30 and
abutting against the lower arm of the auxil-
181y lever on the opposite side to that on
turning this screw-pm the extent of the
which the compression-spring 38 bears. By
movement of the auxiliary lever, and hence
of the forward or inward movement of the
awl-carrier, each time said lever is operated
by 1ts cam may be determined so that the
slugs may be nserted 1nto the stock either
nearer to or farther away from each other, as
desired.

The feed-wheels, Figs. 3, 6, and 7, by
which the wire is fed to the cuttlnw-dlsks
compiise a small grooved roller 50 and an in-
termittently - }:otated feed - wheel 51. The
orooved roller 18 located beneath the feed-

wheel and 1s mounted loosely on an arbor 52,

forming the pivot-pin of a lever or arm 53.
The said arbor 1s located in a socket formed
i a lag 54 on the head of the machine and is
PiOVldud with an eccentric-stud 55, carrying
the roller, so that by turning the arbor round
by means of the lever 53 the roller may be
moved closer to or farther away irom the
feed-wheel. A tension-spring 56, attached
at one end to the free end of the lever and at

the other end to the head of the machine, is

employed to hold the roller in its operative
position. When feeding is not required, the
sald spring may be un Shlpp ed from the lever
whereupon the roller 1s thrown out of action.

1s mounted on a spindle 57, carried by the
aforesaid lug 54, and is rotated by means of

- a ratchet-wheel 58, keyed to said spindle 57,

said ratchet-wheel being itself driven by four
pawis 59, arranged on a disk 60, mounted
loosely on said spindle and operated at the
required times to rotate the ratchet-wheel to
feed the wire by a third cam 61 on the driv-
ine-shaft 5, through the medium of a sliding

bar or plate 62, formed with a vertical slot
The

1s to 1nsure a uniform feed each time the cam
pushes the plate 62 outward. The said plate
1s controlled by a spring 65, which passes
transversely through a hole 7 O Figs. 1 and 7,
i the support for the front bearmn 4. The
plate 62 1s also slotted houzontaﬂy at 66 to
pass over a stud 67, carried by a slotted

head of the machine, so that by loosening the
nut 69 and turning said screw the bracket

may be adjusted and the said plate arranged

nearer to or farther from its cam 61, whereby
to vary 1‘ts stroke to effect a Corlespondmg
difference in the movement of the feed-wheel,
and hence 1 the length of wire fed into the

wire-passage 1n the disk cutter, thereby mak- -

65 of the awl-carrier may be altered to vary the | ing a longer or a shorter slug.

The intermittently-rotatable feed-wheel 51

oracket 68, secured bV a, nut and bolt 69 to
. the machine and adjustable thereon by
| means of a set-screw 692, bearing against the
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The horn or work-support 71, upon which
the stock 1s placed during the slugeing opera-
tion, may be locked
firm ywhen required, as during the driving of
the slug, by means ot a, 100h—-1’0d (1101: silown)
which may be moved up to and in contact
with or so as to embrace the pillar of the
horn by means of a cam acting upon an in-
termediate rod or connection. The said
lock-rcd may be arranged so as to press
against or straddle the said pillar with sulli-

cient pressure to enable 1t to resist the down-
ward pressure thereon, due to the impact of
the driver in sending ‘the slug threcugh the
stcek.  In practice, however the 100111110 aA1-
rancement shown mn Kie. 2 1s pl‘efel‘&th em-
1}10“ >d and consists of a “disk 72, rotatable on
a spindle 73, located vertically beneath the
uprieht pillar 74, carrying the horn at its up-
per end. The lower end of said pillar car-
rizs o truek orroller 75, which engages a can-
slot 76, cut 1n said (dSk The rﬂlar 7418 ¢
rang o centr ally above sald disk in guides 7{
and may be raised and lowered at tiie proper
times cduring the running of the machine, as
hersimafter oxpl‘umd b}r turning said dlsh
wihich, being always centrally beneath the
pillm, forms o firm ard solid lock or stop
therafor 1n a vertical direction.

The driver 11 1s earrizd by the betore-men-
tioned wverticallyv-moving bar 78, arranged
botween guides 79 on the head of the ma-
ching and h aving therein a slot 80, 1n waoich
is loeated an eceentric-pin 81 on the front
com 34, hereinbefore referred to, said pin be-
ing proy 1ded with a bdmm—block 82, wiich
1S 2 shiding fit in the slot 80, T 10. 3. .

The cams 34, 36, and 61 for oporating the
awl-carrier, auxilin iy lover, and fee d-wheel
mechanism, respectively, ore corricd on the
end of the 0111'1"* o-shafi (sse Ifig. 8) whach
1s supported 1n the head of tlie machine and
malkes the latter exceedingly compact and
simple %1_(1 casy ol adjustment and ¢ pa,n
The SEle ui iving-shaft is driven by means of
a pullev 83, mounted on a cluteh 84 on the
rear fnd of said shaft. The clutch is prefer-
ably operated by means of a yoke 83, having
an inelined or wedge face 86, which codpei-
es with a corr _.spondiﬂgl}r-inclme{.. shoul-
d{%l‘ 87 on the nave or boss of the pulley, a
shown in Fig. 2. The yoke 1s depressed to
throw the clutch into action by means of a
pivoted foot-lever 88 through the medium of
o rod 89, The said rod is also jolnted to one
end of a rocking bar 90, pivoted at 91 to a
bracket 92 on the machine, the other end of
which baris jointed to the {ree end of a brake-
band 93, surrounding the fixed part of the
clutech. A spring 94 normally keeps the
brake in its operative position and the clutch
in its inoperative position. The horn 71
having been adjusted in the upper socketed
end of the pillar 74 relatively to the driver 11
and the stock placed in position thereon, the |

in position to render it ;
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machine is started by dépressing the foot-
lever 88, whereupon the cluteh is thrown immto
action and simultaneously the brake 1s taken
off, as above desceribed. The cluteh 1s main-
tained 1n action during the greater part of
the revelution of the driving-shaft by means
of a cam 95 on said shaft engaging a roller
06 on the yvoke 85, as shown in Figs. 2 and 9.
The said cam 1s timed and arranged to allow
the cluteh to be thrown out of action only
at the end cf the cycle of operations consti-
tuting as a whole the slugging operation.
Durin ng one revolulion of the driving-shaftt
the third cam 61 thereon first operates the
wire-feed wheel 51 by means of the bar or
plate 62 and the pawl-and-ratchet gear 59
At or about the same time as the wire 1s
cing fed 1mto ths wire-passage 7 of the cut-

ter-disk the first cam 34 allows the awl-car-

rier 26 to be suddenly lowered by means of
the springs 31 33 to cause the awl 25 to per-
forate the stock, atter which the second cam
36 next comes into action and by means of

- the auxiliary lever 27 moves the awl-carrier

inward or forward a predetermined distance
corresponding to the desired piteh of the
The awl 1s returned to its original
posnlon by the cam 34 and spring 38 as the
dariving-shalt continues its revolution, by
which time the cutter-shaft has completed
its quarter-turn and the cutter-disk 6 has
cut off and brought the slug into alinement
with the driver 11, which i1s now forcibly
lowered by moans of the eccentric-pin 81 to
drive tha slug mto the stock.

The disk 72, which locks the horn, is pro-
vided at the front with a foot-plate 97 ,where-
bv it may be turned by the foot when 1t 1s de-
sired to lower the horn. The said disk s also
prowde d with arearwardly-extending articu-

ted arm 98, provided at its free end with
teo laterall}r—dhected pins 99 100, one (99) of
which bears on the top edge of the foot-lever
88, while the other pin, 100, 1s adapted to be
engaged by the upper edo'e of a lever 101,
pwoted at one end at 102 and jointed at an
intermediate point in its length to a rcd 103,
connected to the strap 104 of an eccentric on
the driving-shaft. The arrangement 1s such
that when the foot-lever 88 1s depressed, as
aforesaid, to start the machine 1t allows the
spring 105 to turn the disk 72 to raise the
pillar 74, and hence the horn, into position
beneath the driver. Now in order that stock
may be free to be moved the proper distance
by the awl between each cycle of operations
and ready for the next 1t 1s necessary to lower
the horn slichtly for this purpose, and this is
eflected by the ececentric 104, which by means
of the pivoted lever 101 and pin 100 raises
the arm 98 and turns the disk 72 through a
small angle 1n an opposite direction, thus
lowerine the horn at the proper time once in
each revolution of the driving-shaft. A
| spring 106 is employed to raise the foot-lever
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88 when the latter is released from the foot,

‘thus stopping the machine,

An adjustable guard is provided on the
machine, up ag ainst which the operator may
hold the stock while in the machine, so that
the slugs may be inserted thereinto at & uni-
form distance from the edee of the stock.
Sald guard preferably comprises a plate 107,
Iig. 2, carried on the end of a horizontal
bar 108, arrranged adjustably in a slot or
socket, in the front of the frame of the ma-
chine 1mmediately beneath the head of the
latter. The said bar islocked in its adjusted
position by means of a hand-lever 109 the
pivoted end of which 1s formed with a cam
edge 110, between which and the overhang-
ing framework the bar is gripped when the
lever is turned on its pivot.

What I claim as my invention, and desn*e
to secure by Letters Patent, 1s—

1. In a machine of the kind herein de-
scribed the combination with means for feed-
ing the wire and means for driving the slugs
formed th erefrom, of a stationary cutter-disk
formed with gmoves Or wire-passages, and an
inner cutter-disk rotatable within said sta-
tionary disk and formed with passages to cor-
respond, a cutter-shaft carrying said inner
disk, a driving-shaft, an eccentric thereon, a
sleeve on said cutter-sh aft, an eccentric ﬂanﬂ e
on said sleeve, a collar fixed on said cutter-
shaft in close prommlty to said flange and

provided on 1its periphery with as many .

notches or teeth as there are wire-passages in
the cutter-disks, a pawl on said flange engag-
ing sald collar so that as the ¢ rwnw-s}* aft
rotates the eccentric thereon actuates the

sleeve and flange, and hence the pawl, to

move the cutter-shaft through a predeter-
mined angle, and means for preventmn the

cutter-shaft at each such movement being
moved beyond the point where the passaces

10 the mnner Putter—chsk are 1n alinement with

the passages 1n the stationary cutter-disk
substantially as and for the purposes de-
scribed.

2. In a machine of the kind herein de-

. scribed the combination with means for feed-

RO

ing the wire and with means for driving the
slugs formed therefrom, of astationary cutter-
disk formed with grooves or wire-passages,

q

84.3 839

and an inner cutter-disk rotatable within

sald stationary disk and formed with pas-
sages to correspond, a cutter-shaft carrying
said inner disk, a driving-shaft, an eccentric
thereon, a loose sleeve on sald cutter-shaft,
an eccentric flange on said sleeve, a collar
fixed on said cutter-shaft in close prommlty
to sald flange and provided with a notched
periphery, a pawl on said flange engaging
said motched collar, a roller rldmg on said
eccentric flange, a pwoted detent supported
by said roller, so that toward the end of each
movement of said cutter-shaft the flange
allows the detent to drop into engagement
with the notched collar and prevent the inner
cutter-disk being moved beyond the point
where the passages therein are in alinement
with the passages i the stationary cutter-
cdisk substantially as and for the purposes de-

- sceribed.

55
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3. In a slugging-machine of the kind here~

i deseribed, means for feeding and perfo-

rating the stocl comprising an awl, a pivoted
carrier therefor, a rocking lever c&rrvmo said
carrier, means for moving said carrier on its
pivot to lower and raise the awl toward and
from the stock in perforating the latter, and
mechanism for actuating said rocking lever
to move the awl and awl-carrier bodily r back-
ward and forward in feeding the stock sub-
stantially as described.

4. In a slugging-machine of the kind here-
in described means for feeding and perforat-
ing the stock comprising a prmker a pivoted
carrier therefor, a rocking lever carrying said
carrier, a cam and springs for moving said
carrier on 1ts pivot to lower and raise the awl
toward and from the stock in perforating the
latter, a cam and spring for actuating “said
I’OCklI’l“‘ lever to move the awl-carrier and

AwW] bodﬂy forward and backward in feeding

the stock and means for determining the ex-
tent of said movement to regulate the pitch
of the slugs substantially as described.

In testlmony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

h{ ONATHAN NORTHIERN.
Witnesses: |

K. N. LEwis,
THos. . WiLsoN.
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