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,presenting and shoe-centering deviees.

UNITED STATES

PaTeENT OFFICE.

FREEBORN F. RAYMOND, 20, OF NEWTON, MASSACHUSETTS.

HEEL-ATTACHING MACHINE.

SPECIFICATION forming part of Lietters Patent No. 347,061, dated August 10,1886.

Application filed January 30, 1885,

To all whom it may concern:

Beitknown that I, FREEBORN F. RAYMOND,
2d, of Newton, in the county of Middlesex and
State of Massachusetts, a citizen of the United
States, have invented a new and useful Im-
provement in Heel - Attaching Machines, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings, forming a partof this speci-
fieation in explaining its nature.

The invention relates especially to means
for compressing and centering the heel-blank
or heel upon the sole of the boot or shoe to
which it is to be attached; also, to means for
centering the boot or shoe while the heel-blank
or heel is being compressed or attached; also,
to the combination of the heel compressing
and centering. devices and the shoe centering
and holding applianeces, or either of them, with
the pricking, nail feeding and driving mech-
anism, or what is generally known as the
“‘heel-attaching’’ mechanism.

Referring to the drawings, Figure 1 repre-
sents in section and front elevation a heel-nail-
ing machine containing the features of myim-
provement. Tig. 2isa view in section and
side elevation of a portion thereof, further
illustrating the invention. Fig. 8is a view
partin elevamon and part in vertical section,
illastrating one method of operating the heel-
Fig.
4 is a view, part in elevation and part in
vertical section, of the device shown in Fig.
3. Tigs. b and 6 show in plan the heel-com-
pressing device. TFig. 7 shows in plan the
shoe-centering device. Fig. 8is adetail view
of portions of one of the posts for supporting
the sliding . block carrying one section of the
heel-compressing die and shoe-centering de-
vice. Fig. 9is a view, part in side elevation
and part In section, still further illustrating
the invention. TFig. 10 shows the position
which the presser-plate bears to the heel-com-
pressing dies when it is closed down upon the
heel. Tigs. 11 and 12 represent in horizontal
section modifications which are hereinafter
fully deseribed.

The invention i8 represented as attached to
or forming a part of the ‘‘National Heel-Nail-

In the drawings, A represents the bed or

Serial No. 154,338, (No model.}

table of the machine, upon which slides the
Jjack-plate a.

B is the ecross-head; C, the revolving head,
which supports the ‘mls, drivers, and top 1iff
spanker, top-lift holder, and heel - breasting
knife, or a combination of any two of them.

D is the templet or pressure plate.

E is the nail holder and transferrer. The
nail-holder and pressure-plate are provided
with horizontalsliding and with vertical move-
ments; and these portions of the machine are
like similar parts deseribed in various patents
granted H. A. Henderson and myself. Be-
neath the cross-head, and preferably attached
to the table, are two posts or supports, I¥, be-
tween which is the jack-post «¢ when in op-
erative position. Iach of these posts or sup-
ports has ways f, formed in its upper sur-
face to receive thesliding blocks f7, which are
secured to their respective posts or supports

by the overlapping plates f*, which are bolted

thereto. These blocks are reciprocated or
moved in their respective ways by any suita-

‘ble mechanism, and they carry at their inner

ends the side heel-compressing dies or forms,
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G @, the form G being carried by one of the -

blocksf and the form G/ by the other, and al-
sothe shoe centeri ing and holding devices H I,

Each section of the heel- compressor, pref-
erably, is formed with a surface the reverse
of the general shape of the side of the heel or
heel - blank upon which- it is moved, and is
therefore curved in horizontal section and in-
clined inward and downward, as shown. It
may be made detachable from its holder, al-
though it is preferable to malce it in one piece
therewith. I prefer that the front section, g,
of each presser shall be so formed upon the

surface as to exert a wedging action upon the

breast of the heel or heel-blank as the com-
pressors close, thereby forcing the heel-blank
or heel back against the rear surface of the
compressors, and thus providing not only for
the accurate centering of the heel, but for the
proper application of pressure to the parts of
the heel or heel-blank most benefitted there-
by. Itis, of course, essential that these side
compressors shall have various adjustmentsin
relation to the boot or shoe support or last M
and to the pressure-plate, and I have shown
a simple device for providing them with uni-
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versal adjustment. It comprises the vertical
dovetail ¢ upon cach holder G G, which en-
ters the vertical dovetail recess ¢* in an inter-
mediate piece or block, ¢*, and the intermedi-
ate piece, ¢, is provided with a horizontal
dovetail, ¢, which enters the horizontal dove-
tail recess, ¢°, in the front edge of the block.
It will therefore be seen that by the vertical
dovetail construction the side compressors
may be vertically adjusted, and that by the
locking-serew ¢° they may be locked in any
desired position, and that by horizontal dove-
tails the compressors may be moved horizon-
tally to any extent and locked in any position
by locking-screws ¢, and that a combination
of these two means will lock the compressors
in any operative position in relation to the
boot or shoe support, or to the templet.

The heel-compressors may have a horizontal
yielding movement provided them when de-
sired, and I have shown in Ifig. 12, as a means
of accomplishing i, the dovetail recess ¢* ex-
tended back to form the space /%, and the holder
as having the recess ¢*,for receiving the spring
¢, which bears against the surface of each
dovetail recess, and acts to hold outward the
dies or compressors.  ach sliding block may
also carry or support the boot or shoe sup-
porting and centering devices H 11, above re-
ferred to. The centering device comprises
two abutments or surfaces, which approximate
the shape of the side and back of the last or
shoe support from the shank backward, and
they are adapted to be moved simultaneously
against the last or shoe-support and move it
to a central position and hold the boot or shoe
thereto with a greater or less degree of firm-
ness, according to the nature of the work.
These surfaces or abutments may be of rub-
ber, leather, or other material of like na-
ture, or they may be metallic. In Tig. 7 1
show the abutments made of rubber, I, and
held by sercws, or in any other suitable way,
to the metal holders 7/, which are shaped
to furnish a backing or support for the rub-
ber abutments, preferably so that the shank
portions A?of the rubber shall first be brought
to bear upon the shank portion of the boot or
shoe and its support. Of course the rubber
must be so shaped as to assist in accomplish-
ing this purpose; and it is desirable, although
not essential, that the abutments upon being
moved forward shall first begin to bear ator
closcontotheshank and press the upper at that
point onto the snpport, se that any fullness of
the upper about the heel may be prevented,
and the shoe and its support pressed back and
held against the back stop or prevented from
being moved forward by the immediately fol-
lowing contact of the abutting surfaces with
the side portions of the last or heel-support
about the heel. In order to give the rubber
abutinents some degree of conformability, I
have provided them with the corrugations 7*
upon their outer surfaces, as represented in
Fig. 7. Tt is intended that the shape of this
shoe supporting and centering device shall be

such as to embrace the portions of the boot
or shoe from immediately below the outsole
downward a reasonable distance, andupon the
sides and corners of the heel portion or coun-
ter, and preferably forward into the shank.
‘When metal abutting or contacting surfaces
are used instead of rubber or yielding surfaces,
it will be necessary to mount them upon slight-
ly-yielding holders, and for this purpose the
construction shown in Fig. 11 may be used.

The parts of the shoe centering and sup- .

porting mechanism are made adjustable hori-
zontally and vertically, and I represent inthe
drawings one means of-obtaining these adjust-
ments, the holder 7’ being provided with ver-
tical dovetail projections 7, which ¢nter ver-
tical dovetail recesses 7° in the intermediate
blocks, 4% having the projections ', which en-
ter the horizontal dovetail reeesses /° i the
front of each sliding block. It will be seen
that this construction provides the abutments
with all the necessary adjustments in relation
to the lasts or shoe-supports or in relation to
the side heel-compressors, and that the hold-
ers and infermediate plates are locked in
any desired position by means of the locking-
SCrews.

Fromwhat I have said it isobvious that the
sidepressure-plates perform two offices: Jtirst,
they may aet as compressors {or compressing
or solidifying the heel-blank by lateral press-
ure, and, second, they may act as guides in
centering the heel-blank in relation to the
templet and the last or shoe support.. Itis
also of course obvious that when they are used
for compressing the heel-blank or heel that
they also necessarily center them. I would
say, however, that this mechanism can also be
used for centering the heel-blank without com-
pressing it, if so desired, and that the form
of the centering-plates will be substantially
like that of the compressing-plates, although
they need not Dbe so nicely made and accu-
rately shaped.

As above intimated, the blocks /' may be
moved in any desirable way. It is necessary,
however, when the attachment is applied toa
machine containing the clements of theattach-
ing-machines above described that the opera-
tion of the machincand thetiming of themove-
ment of the blocks be substantially as follows,
namely: The boot or shoe being adjusted upon
its support, which may bethe last upon which
it was lasted or beat out,or which mmay beaniron
support, the jack is moved into position. The
heel is then placed between the compressors,
which are opened sufficiently to reccive and
hold it. The machineisthensetinoperation,
the blocks carrying the heel-pressure plates
and centering devices are immediately moved
inward, bringing pressure to hear upon the
edge of the heel-blank and eentering it, and if
the shoe-centering devieces and supports are
used they will projeet somewhat in {ront of the
compressors, or so that they may be brought
in contact with the last or shoe-support be-
fore the compressors begin to eompress or
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solidify the heel-blank or heel, for it is essen-
tial that the boot or shoe be centered before
theheel-compressors begin to solidify the heel-
blank, as the pressure is not only lateral but

‘downward upon the sole of the boot or shoe;

and immediately after this lateral pressurehas
been applied the pressure-plate is moved down-
ward and the heel-blank or heel submitted to
vertical pressure from it. The awls prefera-
bly are at the same time driven and with-
drawn, the nails fed by the nail holder and
carrier and driven while the heel is held com-
pressed by the side compressors and pressure-
plate, and after the nails aredriven the press-
ure-plate may be removed and the heel-blank
or heel spanked by the spanker while still an-
der the lateral compression of the side press-
ure-plates. It will therefore be seen from this
description that the mechanism for operating
the sliding blocks must be such as tomovethe
pressure-plates inward immediately upon the

. starting of the machine, and before the awls
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begin to pierce the heel, and that the press-
ure-plates must be held stationary during the
reciprocation of the awls and the feeding and
driving of the nails, when they may be with-
drawn, or they may be held closed upon the
sidesof the heel or heel-blank until the spanker
has been reciprocated. Therefore the mech-
anism for moving the blocks not only must be
moved ¢uickly and powerfully, but the blocks
must be held locked after having been so
moved -and daring the manipulations which I
have mentioned. I have shown in the draw-
ings for accomplishing these objects the levers
N, which are made very strong, and are piv-
oted to the posts or supports I by sliding ful-
crum-pins », which not only slide in slots in
their respective posts or supports, but also

slide in slots %' in the levers, and I am thus-

enabled to obtain variation inthe throw of the
upper ends of the levers. Theseleversare op-
erated by means (in one instance see Fig. 1) of
the wedge-blocks 2, which have the wedging-
surface #° and the straight surface n', and are
adapted to be moved vertically in their guides
by the cams #° upon the shaft 2, the cams
being so shaped as to impart a prompt vertieal
movement to the wedge-blocks immediately
upon starting the machine, and the wedge-
blocks are thereby driven upward behind the
levers, causing the upper ends to be moved
forward, and they are moved up sufficiently

‘to bring their straight portions behind the:

levers, thereby locking the levers in position,
and at the same time they are prevented from
falling -back or returning by the {riction or
pressure of the levers thereon. This permits
the cams to be moved on, and when the cams
are upon the erank-shaft of the machine it is
of course obvious that the cams will continue
to revolve while the wedge-blocks are held up
by the friction of the ends of the levers upon
them, and that they will continue thus sus-
pended unless there were some means of mov-
ing them downward at proper intervals of
time; and this motion I have provided by

means of the levers »', which are pivoted at
n®, and which are connected with the upper
portions of the wedge-blocks and extend back-
ward, and have downward-extending arms »°,
which are shaped substantially as shown in
Fig. 2, so that the wiper 2" upon the shaft »",
which revolves one revolution to every three
of the cam-shaft, shall at proper intervals of
time strike the ends of the arms and move
them downward, thereby causing the levers
to move the wedge-blocks from behind the
levers N,and permitting the spring »” to move
out the upper ends of the levers, thereby sep-
arating the pressure-plates.

In lieu of the wedge-blocks and cam I may
use the construction shown in Figs. 3 and 4,
which is on some accounts more desirable, and
it comprises a toggle-joint, o o', the outer ends
of which are connected with the lower ends of
the lever N. The inner ends of the toggle are
pivoted to each other and to the sliding block
0, which has a vertical movement in the
guides o°, extending downward from the bed
A. This sliding block rests upon the cam o
upon the crank-shaft % which is so shaped as
to impart to it uponthe beginning of the revo-
lution of the shaft a sharp npward movement,
thereby straightening the toggle o o’ and mov-
ing the lower ends of the levers N outward,
and the cam holds the block in this position
until the cam o¢° on the shalt »" has been re-
volved sufficient to support the lever-o’,which
passes throngh the lole in the sliding block 0
and has been lifted with the block by the cam
o', This eam o making but one revolution,
holds the block o o* up, while the lifting-cam
o', which makes three revolutions to every one
of the cam ¢°, continues to revolve.

If desired, the cam o¢® may be so shaped as
to increase the pressure on the dies or press-
ers at any point in its revolution, sothat there
may be, if desired, a gradually-increasing
compression exerted during the entire time
that the heel is submitted to the action of the
dies or pressers; or the pressure may be va-
ried, o as to be greater al eertain periods and
less at others. This resnlt is obtained, of
course, by changing the shape of the cam o°,
the lever of course following the shape of the
cam), and being lifted or let down, as the case
may be. The weight of the block-toggle will
be sufficient generally to return them to their

normal condition when the cam ¢® has beehn :

moved sufficiently to permit it; butif it is de-
sired to have a quick return a spring, o, at-
tached to the end of the lever o' at any sta-
tionary part of the machine below it, may be
employed.

1t will be desirable, when the dies G G’ are
used for compressing-dies, to have the templet
or pressure plate formed with a projection, d,
of a size to enter at the top of the die, so thap
it shall ecompress by a vertical inovement the
heel-blank within the dies. (See Fig. 10.)

In Fig. 11 T have shown the die or presser
G G’ made in two parts, p p’, connected with
each other by a stud-post, p°, about which is
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arranged a strong coiled spring, »*, which is
adapted to hold the two parts comprising the
section together, while it permits a slight
yielding movement of the part p in relation to
the part p’, so that provision is given in the
dies for their antomatic adjustment to the
heel-blanks somewhat varying in size.

In operation, the boot or shoe is placed
upon the last or work support in an inverted
position to receive the heel-blank. The jack
is moved horizontally to bring the last or
work support between the two heel-compress-
ors G G, and also Letween the shoe centering
and holding devices H H'. The heel-blank is
placed upon the sole of the boot: or shoe in po-
sition between the heel-compressors G G'.
Upon the starting of the machine the shoe
centering and holding devices H H’ are closed
upon the heel end of the boot or shoe, and
caused to accurately center the sole and to
hold the boot or shoe firmly upon the last or
work support. This is immediately followed
by the closing of the heel-compressors G G’
upon the side surfaces of the heel, compress-
ing it by lateral pressure, and at the same
time forcing it downward or against the sur-
face of the outsole, so that the heel-blank is
molded upon the outsole and in the position
which it is to always occupy in relation there-
to. This lateral compression and locating of
the heel-blank upon the sole is immediately
followed by the downward movement of the
templet, which provides an additional verti-
cal compression of the heel-blank apon the
sole, so that it is not only formed thereon by
the lateral compression, bnt also additionally
by the vertical compression, and while it is
thus beld in its permanent position upon the
sole the nail-driving devices are caused to be
operated, and the heel rigidly or permanently
fastened to the hoot or shoe, and while held
formed or shaped under pressure.

T am aware that it is not new to solidify
and form the side or vertical surface or sur-
faces of a detached heel-blank by lateral com-
pression, and I do not wish to be understood
as broadly claiming this, as the object of the
invention is not to compress, solidify, or form
the side surfaces of detached heel-blanks, but
it isto compress, solidify, and form heel-blanks
upon the soles of the boots or shoes to which

~ they are to be attached, and while they are

35

Go

65

being attached, so that there shall be a special
relation between each compressed heel and
the boot or shoe to which it is to be seeured,
and so that it can be molded upon the sole of
the boot or shoe with which it is to be used,
and while thus molded be permaunently at-
tached or secured thereto. That this varies
from a heel-blank-forming mechanism is ob-
vious, as the heel-blank-forming devicesabove
referred to simply compress or form the sar-
face of the heel with no reference to the par-
ticular boot or shoe to which it is to be at-
tached. That it varies from all hieel-attaching
machines heretofore used is obvious from the
fact that such machines do not contain any

347,061

devices for compressing a heel-blank laterally
and in permanent position upon the sole of
the boot or shoe to which it is to be attached,
and for holding it thus compressed while the
attaching-nails are being driven, and this is
a very important element in providing for and
obtaining the accurate forming and fitting of
the heel-blank, and for obtaining a solid heel 75
and solid fastening, with the best results from
edge or lateral compression.

Having thus fully deseribed my invention,
I claim and desire to scenre by Letters Patent
of the United States— .

1. In a machine for compressing heels and
attaching them to boots and shoes, the combi-
nation of a support or jack, and a last mounted
thereon for holding the boot or shoe and pre-
senting it to the heel-compressing and heel-at- 83
taching devices,the horizontally-movable heel-
compressors G (&, and nail-driving devices,
whereby the heel-blank is compressed by lat-
cral and vertical pressure npon the sole of the
boot or shoe to which it isattached, and while
it is being attached, all substantially as and
for the purposes described. .

2. Inamachinefor compressing heel-blanks
and attaching them to the soles of boots and
shoes, the combination of a jack or support,
and a last mounted thereon for holding the
boot or shoe and presenting it to the heel-com-
pressing and heel-attaching devices, with the
horizontally-movable heel-compressors G G/,
the vertically-movable pressure-plate or tem-
plet D, and nail-driving devices, all adapted
for sucecessive and conjoint action in an or-
ganized machine, substantially as and for the
purposes described.

3. In a machine for attaching heels to boots
and shoes, the combination of a jack or sup-
port, and a last mounted thereon for holding
the boot or shoe and presenting it to the heel-
attaching devices, with the horizontally-mov-
able shoe centering and holding devices H H',
adapted to be automatically moved to center
and hold the shoe after the jack or support
has been moved into operative position and
the machine set in operation, substantially as
deseribed.

4. In a machine forcompressing heel-blanks
and attaching them to the soles of boots and
shoes, the combination of a jack or support,
and a last mounted thereon for holding the
boot or shoe and presenting it to the heel
compressing and attaching deviees, shoe cen-
tering and holding devices H 1T, the heel-
compressors G- G, the templet D, and nail-
driving devices, whereby the boot or shoe is
automatically centered and held, and the heel-
compressing devices then caused to compress
and fit the heel upon the clamped sole, and
the nail-driving devices actuated to attach the
heel-blank while thus held compressed perma-
nently to the boot or shoe, substantially as
described.

5. In a machine for compressing heel-blanks
aund attaching them to the soles of boots and
shoes, the combination of a jack or support,
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and a last mounted thereon for holding the
boot or shoe and presenting it to the heel-

~compressing and heel-attaching devices, the

heel-compressing devices G G, the heel-at-
taching devices, the main shaft of the machine,
and mechanism, substantially as specified, for
counecting it respectively with the heel-com-

pressors and heel-attaching devices, whereby '

said compressors and devices are caused to be
successively operated, all substantially as de-
seribed.

6. The combination, in a machine for com-
pressing heel-blanks and attaching them to
the soles of boots and shoes, of a jack or work-
support, and a last mounted thereon for hold-
ing the boot or shoe and presenting it to the
heel-compressing and heel-attaching devices,
the heel-compressors G G/, and means, sub-
stantially as specified, for adjusting them ver-
tieally in relation to the jack or heel-support,
and nail- duvmrr devices, substantially as de-
scribed.

7. The combination, in a machine for com-
pressing heel-blanks and attaching them to
the soles of boots and shoes, of a jack or sup-
port, and a last mounted thereon for holding
the boot or shoe and presenting it to the heel-
compressing and heel-attaching devices, the
heel-compressors G ¢/, and devices, substan-
tially as specified, for adjusting them hori-
zontally in relation to the last or work-sup-
port, and nail-driving devices, all substan-
tially as and for the purposes described.

8. The combination, in a heel-attaching ma-
chine, of the last or work-support, and a last
mounted thereon, the sliding boot or shoe cen-
tering and holding devices II H', and devices,
substantially as specified, for adjusting them
horizonfally in relation to the last or work-
support, substantially as deseribed.

9. The combination, in a heel-attaching ma-
chine, of a jack or work-support and a last
mounted thereon, the sliding boot or shoe cen-
tering and holding devices H H’, and means,
substantially as specified, for adjusting them
horizontally in relation to the work-support,
substantially as described.

10. In a heel-nailing machine, the combina-
tion of the shoe centering and holding de-
vices H H', the sliding blocksf”, and their op-
erating-levers N, all substantially as and for
the purposes deseribed.

11. In aheel-nailing machine, the combina-
tion of the heel centering and holding de-
vices H H', the heel centering or compressing
dies G &, theirsupporting-blocks f’, and their
operating-levers N, all substantially as and
for the purposes deseribed.

12. In aheel-nailing machine, the combina-
tion of the boot and shoe centering and hold-
ing devices H H’, the heel centering or com-
pressing dies G G, their supporting-blocks f7,
and operating-levers N, all substantially as
and for the purposes described.

13. In a heel-nailing machine, the combi-
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nation of the blocks f7, supporting the heel -

centering or compressing dies G G/, and shoe-
centenng devices H H', the levels N, the tog
gles o o/, the sliding block 0%, and the cam o
substantlally as descubed

14. In a heel-nailing machine, the combina-
tion of the block T, carrying the shoe-center-
ing devices H H', and the heel- centering de-
viees or compressmcr dies G @, the ]evem N,
toggles o ¢/, lifting-block ¢’ and cam 0% sub
stantially dS‘ described.

15. In a heel-attaching machine, the heel
compressing or centering dies G G, having
the front sections, g, slnped upon the1r 1nne1
surfaces, as described.

16. In a heel-nailing machine, the shoe cen-
tering and holding devwes H H’, comprising
the movable blocks or holders h’, shaped sub-
stantially as specified, and lined with rubber
7, or other suitable material, substantially as
described.

17. In aheel-nailing maelnne, the shoe cen-
tering and holding devmes H H/,attached, sub-
stantlally as speelﬁed to their holding-blocks
to yield horizontally in relation theleto, all
substantially as and for the purposes de-
scnbed

. The combination of the block ¢° having
a 1ecess, ¢°, shaped substauntlally as specmed

the die G having a prowcuon entering the g

recess ¢, and the spring ¢ as and for the
purposes desecribed.

19. A die, G, made in two sections, p 2/,
shaped subsbzmtml]y as described, and held to-
gether by a connecting pin or dev1ce p*, and
a spring, p°, for closnw and mambammd the
sections closed substanmally as descubed

20. In a heel compressing and attaching
machine, the combination of a jack or support,
a last mounted thereon for holding and pre-
senting boots and shoes to the compressing
and attaching devices, the heel-compressors
G G, the templet-plate D, having the down-
ward projection d, adapted to enter the die
space or recess, and the heel-nailing devices,
substantially as described.

FREEBORN F. RAYMOND 2D,

- Witnesses:
J. M. DOLAN,
FrED. B. DoLAN.
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