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To all whom it may concern:

Be it known that we, Wirriam R. Bag-
cLAY, a citizen of the United States of North
America, and ArtHUR BaTEs, a subject of
the King of England, residing at Leicester,
in the county of Leicester, England, have
invented certain Improvements in Heel-
Building Machines, of which the following
description, in connecticn with the accom-
panying drawings, is a specification, like
reference characters cn the drawings indi-
cating like parts in the several figures.

This invention relates to machines for
building heels for use in the manufacture of
boots and shoes.

Heretofore machines for building heels
have been used comprising suitable means
for centering the lifts of a heel, and nail-
driving mechanism for nailing the lifts to-
gether. As far as we are aware, it has been
necessary in this class of machines to supply
the nails to the nail-driving mechanism
either by hand or by a hand-actuated nail
carrier, and an object of this invention is to
provide a machine in which this necessity
15 obviated.

The present invention accordingly con-
templates the provisicn of an improved heel
building machine which includes the com-
bination swith means for centering the lifts
of a heel in suitable relation with each other,
of a nail-driving mechanism mounted for
angular movement and arranged to be
moved to register with the lift-centering de-
vice to drive nails through the said lifts,
and with a nail-supplying device to receive
nails therefrom. Suitable controlling means
are provided to cause the nail-supplying de-
vice to automatically discharge nails into
the nail-driving mechanism when the latter
is moved into its nail-receiving position.

In the preferred embodiment of the in-
vention a presser head is mounted for tilt-
ing and vertical movement and is arranged
to be moved to and from a position in which
it bears upon the heel lifts to compress
them upon their support during the nail-
driving operation. The presser head is ac-
tuated by a treadle to swing over the work
and then be moved downwardly to bear
upon it and a further movement of the
treadle trips the clutch by which the ma-
chine is started and the driving of the nails

into the lifts to form the heel thus accom-
plished by the operation of the nail-driving
mechanism. Conveniently, the motion of
the nail-driving mechanism to cause it to
register with the nail-supplying device and
the lift-centering means may be imparted by
the movement of the presser head. Thisderi-
vation of movement from the presser head
is a part of the present invention irrespec-
tive of the direction or kind of motion that
may be imparted to the nail-driving mecha-
nism.

An important feature of the present in-
vention comprises a centering device for en-
abling the heel lifts to be assembled in
proper relation with each other, formed of
a plurality of suitably shaped clamping
members arranged for relative opening and
closing movement. The arrangement is
preferably such that the operation of the
centering device is necessarily effected be-
fore the actuation of the nail-driving mech-
anism. In the construction shown, the cen-
tering device is actuated by an initial move-
ment of a starting treadle, the nail-driving
mechanism being brought into action by a
further movement of the treadle. The con-
struction of the centering device is such that
the clamping members are adapted to open
to a greater extent at one end than at the
other, in order to permit the insertion of
cne or more lifts in a plane parallel with
that of the lift support. To permit the
ready insertion of the lifts or the removal
of the completed heel, the invention also
provides means by which the lift-centering
device may be tilted or it may be raised and
lowered with relation to the support upon
which the lifts are assembled, and prefer-
ably this movement is derived from a mov-
ing part of the machine, such as the presser
head.

Where the presser head, as in the pre-
ferred embodiment of the invention, imparts
movement to the nail-driving mechanism,
actuates the clamping members of the cen-
tering device, and imparts a movement to
the said clamping members, in addition to
its usual function of compressing the heel
lifts, the construction and arrangement is
such that the presser head can be moved to
effect compression of the lifts without dis-
turbing the result of the movement pre-
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viously imparted to any of the parts above
mentioned.

Other features of the invention will be
hereinafter described and pointed out in the
claims.

Referring to the drawings,—Figure 1 is
a side elevation, partly in section, of a pre-
ferred form of heel building machine em-
bodying my invention; Fig. 2 is a side ele-
vation of the upper part of the heel build-
ing machine; Fig. 8 is a plan view, partly in
section, of the machine shown in Fig. 1;
Fig. 4 is an enlarged detail view, partly in
section, of the presser head and nail-driving
mechanism; Fig. 5 is a plan view of the
heel-centering device which forms a feature
of this invention; Fig. 6 is a plan view
showing a modified form of centering de-
vice; and Fig. 7 is a detail view of an im-
proved form of nail-conveying tube which
forms a feature of this invention. Fig. 8 is
a perspective view of the lower portion of
the heel building machine with parts broken
away.

In the drawings, 2 is the main frame of
the machine upon which is mounted a col-
umn 4 which has a perforated abutment
plate 51 secured to its upper end and carries
a support 5 upon which the lifts of a heel
may be assembled.

A presser head 6 is formed upon a beam
8 which is provided at its lower end with
a suitable opening to receive an eccentric
10 which serves to support the beam. The
eccentric 10 is formed integral with a treadle
12 which is mounted for pivotal movement
upon a shaft 7 supported from the main
frame of the machine and the arrangement
of the eccentric is such that the beam 8 is
lowered when the treadle is depressed to its
lowest position. The presser head is ar-
ranged to be swung over the lift support 5
by an initial movement of the treadle and
for this purpose an arm 9 is pivoted upon
the outer end of the treadle at 11 and pro-
vided with a shoulder 13 at its upper end.
The shoulder 18 is normally held in en-
gagement with a lug 17 on the beam 8 by a
suitable spring 19 which connects the arm
and beam. The lug 17 is arranged to be re-
leased from engagement with the shoulder
on the arm 11 after the presser head is
swung over the lift support in order that
the treadle may be further depressed to
lower the presser head in engagement with
To this end a
roller 21 is mounted upon the side of the
arm 9 and a stop 23 supported upon the
frame of the machine in the pathway of the
roller serves to limit the inward movement
of the arm 9 and thus allows the lug 17 to
swing clear of the shoulder'18. A projec-
tion 25 on the beam 8 is arranged to be
moved beyond a vertical lTug 27 when the
beam is swung forward by the initial move-

ment of the treadle, and when the presser
head is thereafter lowered by a further de-
pression of the treadle to bear upon the
lifts the projection 25 will descend in front
of the lug 27 and thus prevent rearward
movement of the presser head in the nail
driving operation.

~ The automatic loading of the nail-driv-
ing mechanism may be obtained by mount-
ing a nail block 14 provided with the usual
nail conduits 15 and drivers 16 in a sleeve
18 which is pivoted within and at the lower
part of the column 4 upon a pin 20, and the
piston 22 which sustains the drivers may be
operated from a crank 24 by a connecting
rod 26 which is pivoted to the piston at 28
In a position nearly coincident with the said
pin 20. The crank 24 is arranged to be op-
erated from the power shaft of the ma-
chine when the treadle 12 is depressed to
its lowest position.

A screw 30 .projects through the column
4 and provides. an adjustable abutment
against which the sleeve 18 bears when it is
positioned beneath the lift support 5, so
that the nail conduits in the nail block may
be properly alined with the openings in‘the
top of the column. The column 4 has an
opening at one side so that the sleeve 18
which carries the nail block 14 can be swung
from its position of alinement with the 1ift
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support 5, through the opening, into an in- =~

clined position where the nail block 14 will
be alined with a fixed delivery plate 34,
which is provided with nail delivery open-
ings corresponding in number with the con-
duits in the nail block 14. :

The sleeve 18 may be conveniently swung
from its nail-receiving position beneath the
plate 34 into its nail-driving position be-
neath the lift support 5 and vice versa by
being connected with the presser head 6, and
to this end a link 88 is provided which is
pivoted to the sleeve 18 and has a slot 40
in which engages a pin 42 upon the presser
head 6, and with this connection the move-
ment of the swinging presser head 6 will
move the sleeve in one direction or the other
when the pin 42 reaches either extremity
of the slot 40. S

A tappet screw 44 is arranged to engage
the sleeve 18 when the latter is moved be-
neath the nail delivery plate 34, and the said
screw 44 is mounted on a lever 46 that is
connected to a clutch tripping mechanism,
not illustrated in the drawings, which may
be of any suitable construction, and is ar-
ranged to centrol any suitable form of nail
counting and loading device whereby nails
will be counted and delivered to the nail
block 14 without any attention on the part
of the operator and without interfering
with the heel building operation of the ma-
chine.

Nails may be conveyed to the nail delivery
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openings in the nail plate 34 by flexible
tubes 48. It has been found, however, that
where the nail tubes have been made from
coiled wire which is round in cross-section,
that the nails have been liable to become
lodged or their travel down the tubes has
been retarded, and the machine thereby ren-
dered less efficient. This is particularly
noticeable when the tubes are elongated and
the convolutions separated from each other.
A feature of this invention consists in over-
coming this disadvantage by constructing
nail-conveying flexible tubes from a coil of
wire which is flat upon opposite sides, as
shown at 50 in Fig. 7. Such a construction
permits the convolutions to lie close to each
other and the intervening spaces are corre-
spondingly decreased in size both in the
normal condition of the tubes and when they
are elongated.

The mechanism for centering the heel
lifts is mounted upon the lift support 5 and
comprises a series of clamping members
which conform to the contour of the heel
and are adapted to open and close to permit
of the introduction of the heel lifts in a
plane parallel with that of the lift support
5, and in the drawings four such members
are shown and the two members more dis-
tant from the breast of the heel have a
greater amount of motion imparted to them

" than the two nearest the breast. The outer-
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most members 52 are detachably mounted
upon the ends of a pair of levers 54, as
shown in Fig. 5, which are pivoted at 56
upon bosses 58 which carry a right and left
hand threaded screw 60. Upon the screw
60 two slides 62 are mounted so that they
approach nearer to, or recede from, one an-
other as the screw 60is rotated in one or the
other direction. The slides 62 are guided in
the base plate of the lift support and carry
clamping members 64 which are arranged to
engage the heel lifts near their breast ends,
and a link 66 connects each slide 62 with
cne of the levers 54 which carry the outer
clamping members 52. A breast gage 59 is
mounted upon the lift support and arranged
to position the breasts of the heel lifts.

The rotation of screw 60, which effects the
closing of the centering members, may be
effected by a hand wheel 68 secured upon the
said screw which when turned in one direc-
tion' will cause the clamping members to
center the lifts, and when turned in the op-
pesite direction will move the clamping
members out of contact with the said lifts.
In the preferred embodiment of the inven-
tion, the screw 60 is preferably rotated au-
tomatically by the movement of the presser
head 6 and this movement is obtained
through the medium of a rack 70 pivoted at
one end to an arm 71 secured upon the said
presser head, and engaging a pinion 72 se-
cured upon the screw 60, so that when the

8

presser head is moved forward by the op-
eration of the treadle 12 the said screw 60
will be rotated in a direction to cause the
slides 62 to approach each other, and center
the lifts upon the lift support. As the
presser head 6 is swung forward by an ini-
tial movement of the treadle 12 it will be
apparent that the clamping members will be
actuated by the movement of the said treadle
to center the lifts before the machine can be
started to actuate the mail-driving mecha-
nism. The rack 70 is formed with a part
that embraces the pinion, as shown in Fig.
1, so as to maintain the rack in contact with
the pinion during its travel.

A modified construction of the lift-center-
ing apparatus is shown in Fig. 6 of the
drawings, and in this arrangement the shaft
74 takes the place of the screw 60 herein-
before described. Upon the shaft 74 two
cams 76 are secured, which are arranged to
act upon levers 78 pivoted at 80 upon the
lift support. The levers 78 carry clamping
members 82 similar to those previously de-
scribed and are connected by thrust links
83 with levers 84, pivoted upon the lift sup-
port, which carry clamping members 88.
The shaft which carries the cams 76 is par-
tially rotated to effect the closing of the
clamping members by the movement of the
presser head 6 through the medium of an
arm 89 secured to the shaft and a connecting
link 90 which is pivoted to an arm 93 se-
cured upon the presser head.

The lift-centering apparatus is prefer-
.ably mounted so that it can be swung up-
ward together with the support 5 when de-
sired to allow greater facility for the inser-
tion and removal of the heel lifts, and this
raising and lowering of the lift-centering
apparatus may be effected by connecting it
~with the presser head 6. For this purpose,
the lift-centering apparatus and support 5
are arranged to swing upon the screw 60, or,
in the medification shown in Fig. 6, upon the
shaft 74, and an arm 91 is secured to the
lift-centering apparatus and is operated by
a link 92 pivoted upon the presser head.
The link is provided with a slotted end 94
so that it can be lifted out of engagement
with the arm, and'the connection between
the link 92 and arm 91 may be rendered in-
operative when it is not required by the
nature of the work or from any other reason.
Under these circumstances the lifts are as-
sembled, centered and nailed upon the sta-
tionary abutment plate 51. The support 5
comprises a plate cut out at its center, as
indicated in Fig. 3, and arranged to lie
flush with the surface of the stationary abut-
ment plate 51 when in its horizontal posi-
tion as shown in Fig. 4.

In the operation of the machine, assum-
ing it to be in the position in which it has
stopped, as shown in Fig. 1, the operator
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places the lifts upon the lift support 5 and
depresses the treadle 12 to successively swing
the presser head 6 forward, which causes the
lifts to be centered as before described, and
to lower the said presser head to compress
the lifts upon the lift support 5 and against
the abutment plate 51. Further depression
of the treadle 12 throws in the clutch which
operatively connects the nail-driving mecha-
nism with the power shaft of the machine,
and nails are then driven upwardly through
the heel lifts and clenched upon the presser
head by the operation of the said mechanism.
The treadle 12 is then allowed to rise and
the presser head swings back to its original
position and opens the clamping members
and swings the nail-driving mechanism in
alinement with the dehvery plate 34 of the
nail-supplying device, and in its movement
the nail-driving mechanism engages the tap-
pet screw 44 .on the lever 46 which causes
the nail-supplying device to automatically
supply nails through the tubes 48 to the con-

.duits in the nail block in readiness to nail

together another set of lifts.

The chain of mechanism connecting the
1ift - centering devices and the source of
movement thereof, <. ¢. the tip of the foot
treadle, is not only correlated with the start-
ing device of the machine but is so propor-
tioned and constructed that while it 1s capa-
ble of transmitting a sufficient predeter-
mined thrust to properly center the lifts, if
they have been initially properly positioned
and proportioned, yet it will be 1mpossible
to impart to said centering devices enough
pressure to damage the parts or force said
devices to close against the resistance offered
by a misplaced lift or a lift of abnormal size.
This result may be secured by making the
lever of the treadle so short as to prevent an
excessive thrust being imparted to the lift-
centering devices therethrough or by insert-
ing in the chain of mechanism mentioned
a clutch adapted to slip whenever the thrust
transmitted reaches a predetermined limit.

It will be seen that, in the construction
shown, the starting of the machine is de-
pendent on the preliminary closing of the
centering devices, and as this closure cannot
occur in the circumstances stated, it will be
observed that injury to the machine or to the
work is prevented, such as might be caused
by an excessive pressure 1pp11ed to the cen-
tering devices.

H‘LVIHO‘ described our invention, what we
claim as new and.desire to secure by Letters
Patent of the United States is:—

1. A heel-nailing machine, having in com-
bination, a nail- supplymg dev1ce, stwtlonfu"y
heel-sustaining means, and a nail-driving
mechanism mounted for angular movement
in a vertical plane and arr‘mO‘ed to register
alternately with the nail- supplylnor device
and the said sustaining means, the heel-sus-

1,028,528

taining means being at all times out of the
path of movement of the driving mecha-
nism.

2. A heel building machine, having in
combination, a support for a plumhty of
heel lifts, devices for centering the lifts upon
said support and means for sustfunmcr said
support and centering devices for snnult‘L—
neous pivotal movement about an rLp]pro*ﬂ—
mately horizontal axis into an inclined lift
receiving position.

3. A heel building machine, having in
combination, a support for sustaining a plu-
rality of lifts, devices for centering the lifts
upon said support, mechanism for inserting
nails in the lifts and means for swinging
said support-and centering devices about an
approximately horizontal axis from oper-
ative relation to said mechanism into an in-
clined Iift receiving position.

4. In a heel-building machine in combina-
tion, lift- sustamlnv means

COHlPI‘lSlIlO'(
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clamping members arranged to receive the
lifts of a heel between them, a presser head -

mounted for tilting movement and arranged
to be moved to and from a position in which
it bears upon the said lifts, and means ac-
tuated by the movement of the said presser
head for closing and positively opening the
clamping members.

5. In a heel-building machine in combina-
tion, a nail-supplying device, means for sus-
taining the lifts of a heel, a nail-driving
mechanism mounted for angular movement,
a presser head mounted for tilting and ver-
tical movement and arranged to be moved
alternately to and from a position in which
it bears upon the said lifts, and means oper-
ated by the movement of the presser head
to move the nail-driving mechanism to reg-
ister alternately with the said na11~supply1n0‘
ii(%vme and the said sustaining means for the

1fts

6. In a heel-building machine in combina-
tion, means for sustalnlntr the lifts of a heel,
a presser head mounted for movement to and
from a position in which it bears upon the
lifts, a nail-supplying device, and a nail-
driving mechanism arranged for movement
with the presser head to 1eﬂlster alternately
with the lift-sustaining means and the nail-
supplying device.

7. A heel-building machine having, in
combination, means for centering a series of
lifts in suitable relation to form a heel,
mechanism for driving a nail into the lifts
while the lifts remain in the position where-
in they were centered, a power driven actu-
ating device for the driving mechanism, and
means under the control of the operator for
successively bringing into operation said
centering means “and the actuating device
for said nail- driving mechanism.

8. In a heel- bulldlnfr machine the combi-
nation of a nail-supplying device, a station-
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ary lift support, means for driving nails
through the lifts positioned upon the said
support and a nail-receiving device mount-
ed for angular movement in a vertical plane
and arranged to convey nails from the said
nail-supplying device to a position in which
they may be driven through the said lifts by
the action of the said driving means, the lift
support being disposed out of the path of
movement of the nail receiving device.

9. A heel building machine having, in
combination, a lift support provided for
clamping members for centering the lifts of
a heel, a nail driver for driving a nail into
the assembled lifts, a power driven member,
and mechanism manipulated by the opera-
tor for preliminarily closing the clamping
members and then transmitting movement
from the power driven member to the nail
driver for causing it to operate upon the
lifts while they remain in the position
wherein they were centered.

10. A lift support, having, in combination
thereon, a breast gage, clamping members
arranged to engage the sides of lifts posi-
tioned between them upon the support, aux-
iliary clamping members for engaging the
rounded ends of the said lifts, and means ar-
ranged for moving said clamping members
apart a sufficient distance to permit the in-
sertion of a lift in a plane parallel with that
of the said support.

11. In a heel-building machine a lift sup-
port, having in combination thereon, clamp-
ing members for engaging the sides of lifts
on opposite sides, auxiliary clamping mem-
bers for engaging opposite sides of the
rounded ends of the lifts arranged to be
moved apart to permit the insertion of a
lift in a plane parallel with that of the said
support, and means for actuating the said
clamping members constructed to move the
auxiliary clamping members in directions
oblique to the breast gage to force the lifts
into engagement with said gage.

12. A machine for operating upon heels
having, in combination, a nail-supplying de-
vice, heel-sustaining means, nail-driving
mechanism mounted for angular movement
and arranged to register alternately with the
nail-supplying device and the sustaining
means, and an actuator having at all times
an operative connection with the nail-driv-
ing mechanism.

13. A heel building machine, having in
combination, a support for sustaining heel
lifts, clamping members for centering the
lifts upon the support, a presser head mount-
ed for movement in a vertical plane into a
position over the heel lifts and thereafter
for vertical movement into pressing engage-
ment with said lifts and means movable with
the presser head for closing said clamping
members.

14. A heel nailing machine, having in

5 ]

combination, means for clamping a heel in
working position, a nail block provided with
nail drivers and arranged for movement be-
tween a position in which it receives nails
and a position in which the nails may be
driven into said heel, power operated means
for actuating the nail drivers and means
manipulated by the operator for moving the
nail block to its nail driving position and
thereafter rendering operative the said
power operated means to cause the driving

of the nails into the heel.

15. A heel building machine, having in
combination, a lift support for sustaining
heel lifts, clamping members for centering
the lifts upon the support, a presser head
mounted for movement between a position
at one side of the lift support and a position
in which it bears upon the said lifts, means
for driving nails into the assembled lifts
and mechanism for actuating the clamping
members, the presser head and the nail driv-
ing mechanism constructed to be controlled
by movement of a single device.

16. A heel building machine, having in
combination, a lift support for sustaining
heel lifts, a presser head arranged for move-
ment into and out of a position opposite
the said lifts, power actuated nail driving
mechanism for driving nails into the as-
sembled lifts and mechanism under the con-
trol of the operator for moving the presser
head over the lift support and thereafter

rendering operative the nail driving mecha-

nism.

17. A heel building machine, having in
combination, a support for sustaining heel
lifts, laterally movable clamps for center-
ing the lifts upon the support, a ‘presser
member mounted for movement in a verti-
cal plane toward and from a position in
which it bears upon said lifts and means
movable with said member for bringing said
laterally movable clamps toward each other
when said member is swung into operative
relation to said lifts.

18. A heel building machine, having in
combination, a support for sustaining heel
lifts, clamping members for centering the
lifts upon the support, a presser head
mounted for movement into a position op-
posite the lifts and thereafter for vertical
movement into pressing engagement with
said lifts, means movable with the presser
head for closing the clamping members and
means for actuating the presser head to im-
part the said movements thereto constructed
to be operated by movement of a single
device. '

19. A heel building machine, having in
combination, a support for sustaining heel
lifts, a presser head arranged for movement
from a position at one side of the lift sup-
port into a position opposite the support,
power actuated means for driving nails into
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the assembled lifts and means for insuring 1'
movement of the presser head over the sup--

port prior to the operation of the nail driv-
ing means.

30. A heel building machine, having in
combination, a support for sustaining Theel
lifts, clamping members for centering the
lifts upon the support, a rotatably mounted
shaft, means connecting the clamping mem-
bers with the shaft wher eby rotation of the
latter will impart a‘closing movement to the
clamping members, a presser head arranged
for ‘movement in a vertical plane from a
position at one side of the lift support to a
position opposite the support and means
movable with the presser head for impart-
ing a turning movement to the shaft to

' .close the clamplncr members.

20

25

80
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21. A 'machine of the class described hav-

ing, in combination, a work supporting
member, laterally movable side clamps for
engaging and centermg the work. on said

supporting member, a’ movable -driver for
ingerting a nail in the work while held sta-

tionary upon  the supportmg member,
power actuated means for operating said

driver, a treadle, and connections whereby
the clamps are moved to center the work,

during the initial movement of said treadle
and - subsequently said power
means are set in motlon for operating said
dr1ver '

<922, A machine of the Cl‘lSS described hav- |
ing, in" combination; a nail block havmg an |

“actuated

1,028,528

inclined face, a horizontal heel-sustaining
device, nail driving mechanism mounted for
angulai niovement in a vertical plane and

35

‘eranoed to register alternately with the in- -

clined nail block and with the horizontal
heel-sustaining device, and means for de-
livering nails “thr ough the inclined face of

said nail block when the nail driving mech-

anism registers therewith.

23. A machlne of the class described hav—‘

ing, in combmatlon, a stationary perforated

plate 51, a pressing member 6 movable to-:

ward and from the plate 51 to subject work

-placed upon said plate to pressure, laterally
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movable arms constructed and arranged to ::

hold a series of lifts in symmetrical relation

above said stationary plate 51, a driver

working through the perforatlon of "said
‘plate, a power driven actuator .for the
.driver, and: means under the control of the
Eopemtor for successively causing aclosing.
:movement of the laterally movable arms
rand then causing the power driven actuator
‘automatically to effect ‘the dI‘lVan' opera-

tion.

In testimony whereof we have smned our.
~names to_this specification in the presence
‘of two subscribing witnesses.

WILLIAM RODERICK BARCLAY
ARTHUR BATES :

Witnesses: ‘
Arraur Ernesr J DRRAM,
Grace HOLMIN

' Washmgton, D. C”

t
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