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Application filed May 4, 1908, Serial No. 430,851. 

To all thom it may concert. 
Be it known that I, LOUIS A. CASGRAIN, a 

citizen of the United States, residing at 
Beverly, in the county of Essex and Com 

5 monwealth of Massachusetts, have invented 
certain Improvements in Indenting and 
Stitch-Separating Machines, of which the 
following description, in connection with the 
accompanying drawings, is a specification, 

10 like reference characters on the drawings in 
dicating like parts in the several figures. 
This invention relates to machines intend 

ed primarily for indenting the upper side of 
that portion of the Welt or sole of a boot or 

15 shoe which projects beyond the upper and 
extends around the forepart. In the usual 
McKay shoe such indentations are formed in 
the outer or tap Sole while in a Goodyear 
or McKay welt shoe they are formed in the 

20 welt. However, the Welt may be considered 
as a part of the outer sole of a Goodyear or 
McKay Welt shoe for the purpose of the 
present application, and therefore, to avoid 
unnecessary repetition, where the operation 

25 of indenting a sole is hereinafter referred 
to, it is to be understood as including also 
the indenting of a welt. For those McKay 
shoes which have no stitches in the project 
ing portion of the sole and for those Good 

30 year shoes in which the stitches are sunk in 
a channel in the upper side of the Welt, the 
machine of the present invention may be 
used to form impression or imitation 
stitches, but the machine is capable also of 

35 “separating” stitches. It may be employed 
also in connection with a “wheeling’ ma 
chine, which forms or partially forms im 
pression stitches, either to complete the 
shaping of the indentations, formed by such 

40 a machine, or to burnish the walls of such 
indentations. 

Inasmuch as the operation of indenting, 
above described, is commonly performed 
after the shoe is lasted and usually near the 

45 end of the series of operations involved in 
the manufacture of the shoe, it is particu 
larly necessary to avoid injuring the upper 
by allowing the indenting tool or tools to 
contact therewith. There is considerable 

50 danger of so injuring the upper where it 
projects to a considerable extent over the 
portion of the sole to be indented. It is 
desirable, however, to have the indentations 
extend as nearly as possible to the upper. 

While it is contemplated that a single tool 
might be employed, it is deemed preferable 
to provide a plurality of tools arranged in a 
rotary carrier approximately in a circle. 
With such a construction the proportions of 
the parts may be such that several of the 
tools shall be in engagement with the sole 
at the same time. 

It is recognized as desirable in machines 
of this character to form each indentation 
by a plurality of actions of the indenting 
tool. It is also desirable to cause the in 
denting tool while under pressure and in en 
gagement with the work to be moved rela 
tively to the work either in the direction of 
feed or transversely thereto, longitudinally 
of an indentation, for the purpose of bur 
nishing the indentation or for shaping its 
sides. The machine here described and illus 
trated as embodying the present invention 
in its preferred form is provided with means 
for obtaining these several movements. 
While, in so far as certain features of the 

invention are concerned, the pressure exerted 
upon the work by the tool might be pro 
duced through springs or any other means 
for exerting a substantially uniform pres 
sure, yet preferably, the tool is subjected to 
a rapid succession of blows or to a succession 
of percussional impulses of high frequency 
for the reason that an indentation formed 
in this way will be sharper and more uni 
form in shape, will be smoother and more 
highly burnished and will require less pres 
sure for its production than if formed in 
Some other known manner. 

Accordingly, one feature of the present in 
vention comprises the provision of an in 
denting tool movable in the direction of its 
length transversely of the sole of a shoe and 
means for delivering to said tool a rapid 
Succession of blows in a direction approxi 
mately perpendicular to the sole. 
Another feature of the invention com 

prises the provision in a machine, in which 
the indenting tool is movable not only to 
Ward and from the projecting margin of the 
sole but also movable in and out transversely 
of the sole, of a guard located adjacent to 
the acting end of the indenting tool to pro 
tect the upper, said guard having its lower 
portion projecting outwardly so that it may 
extend under an overhanging upper. Pref 
erably, the guard engages the indenting 
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tool near its acting end and through the 
guard pressure is exerted upon the tool for 
indenting the work. 

Obviously, in the use of a machine em 
bodying these novel features of construc 
tion, the tool during the indenting operation 
may extend close to the upper without dan 
ger of injuring it. Moreover, the machine 
illustrated is provided with means for 
vibrating the tool or tools rapidly in the 
direction of the feed. Where the means 
above referred to for moving the toolin and 
out is provided, this vibration in the direc 
tion of feed is also accompanied by a slight 
vibration of the tool along the indentations. 

It is the custom to form indentations be 
tween the stitches upon the tipper side of 
the welt of a Goodyear shoe so as to make 
the stitches stand out more prominently and 
to give an ornamental appearance to this 
portion of the shoe. This operation is com 
monly known as stitch separating. In order 
that a machine may do satisfactory work as 
a stitch separator, provision must be made 
for the irregularities which always occur 
in the length of stitch, not only upon differ. 
ent shoes but also upon the same shoe. 
The features of the invention already ex 

plained are applicable not only to a machine 
for acting upon a substantially plane sur 
face to form indentations therein or for 
burnishing or finishing the shaping of uni 
formly spaced indentations already wholly 
or partially formed but also to a machine 
for acting upon indentations not uniformly 
Spaced and particularly for separating 
stitches. 
The machine illustrated in the accom 

panying drawings is especially adapted for 
Separating stitches and, when the machine 
is to do this kind of work, it is preferably 
provided with a plurality of tools adapted 
to act upon successive stitches and, in order 
to provide for variations in length of stitch, 
the tools are supported so as to be capable 
of movement toward and from each other, 
thus facilitating the locating or finding of 
each Stitch by one of the tools. 
Where the machine is used only for form 

ing indentations on a plane surface such 
capacity of the tools for independent move 
ment is unnecessary but on the other hand, 
it is desirable when the machine is used for 
Separating stitches not only to provide for 
an independent movement of the indenting 
tools but also to give to them the vibratory 
movement in the direction of feed above 
mentioned since this movement assists con 
siderably in the finding or locating of the 
stitches. Preferably the tools are mounted 
loosely in a tool carrier constructed and ar. 
ranged to be rotated by the work, as it is 
fed, to bring the tools in succession auto 
matically into successive stitch intervals. 
In order to provide for a wide variation 
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in the length of stitch, it may be advanta 
geous to employ an auxiliary device for lo 
cating each tool approximately in correct 
position just before it enters a stitch inter 
val. Accordingly, in the particular ma 
chine hereinafter described, such an aux 
iliary device is provided in the form of a 
toothed wheel or equivalent device which 
will hold a tool just entering a stitch inter 
val, at a distance, variable within certain 
limits, from the preceding and the follow 
ing tools. 

In addition to the features above specifi 
cally referred to, the invention comprises 
also certain other combinations, arrange 
ments of parts and details of construction 
hereinafter described and claimed. 

Referring to the accompanying drawings, 
Figure 1 is a view partly in side elevation 
and partly in section of the working parts 
and head of a machine embodying the 
invention in its preferred form, a por 
tion of a shoe, the sole of which 
is to be indented, being indicated in 
dotted lines; Fig. 2 is a view in front eleva 
tion with Some of the parts shown in section; 
Fig. 3 is a perspective view in which is 
shown in section a portion of a shoe being 
acted upon; Fig. 4 is a perspective view 
from the rear of the tool carrier and certain 
other parts adjacent thereto; Fig. 5 is a 
view in front elevation of the tool carrier, 
chiefly, with a part of its cover broken away; 
Fig. 6 is a detail view upon a large scale 
showing Some of the indenting tools and 
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their relation to work to be indented, one . 
position of the tools being shown by full 
and one by dotted lines; Fig. 7 is a detail 
view of the indenting tools, and Fig. 8 is 
a view in front elevation showing a modi 
fied form of the device for assisting in po 
sitioning the tools. 
in the accompanying drawings, the pres 

ent invention is shown as embodied in a 
machine having many of the characteristic 
features of applicant's prior Patent No. 
768,560, dated August 23, 1904. Thus the 
frames for supporting the working parts, 
the devices for delivering blows to the tool 
carrier, and the means for actuating the 
work support are or may be substantially 
like the corresponding parts shown in that 
patent. The work support itself, however, 
and the means for rotating it to feed the 
work, as shown, are substantially like the 
corresponding parts described in Canadian 
Patent No. 131,174, dated February 21, 1911, 
and German Patent No. 200,392, dated No 
vember 27, 1906. The specific form of these 
parts is not material to the present inven 
tion but they will be described briefly in 
order to make clear the operation of the 
entire machine. 
The machine illustrated comprises a main 

frame 2 to which is pivoted an arm 4 con 
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trolled in position vertically through a con- desired indentation in the work. As shown 
necting rod 6 by mechanism substantially 
like that fully disclosed in the patent men 
tioned. At the forward end of this arm 4 
is mounted an angularly adjustable block S 
in which is rotatably mounted the work sup 
port or table 10 provided at its periphery 
with a gear 12. The work support is ro 
tated through gears 12, 14, 16, vertical shaft 
18, worm wheel 20, and worm 22 upon main 
shaft 24 in Substantially the same manner 
as in the application above referred to. 
Upon the front end of shaft 24 is carried a 
rotary hammer 26 provided with a series of 

15 blow - delivering rolls 28 arranged to act 
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upon the upper end of the tool carrier 30 
which is mounted so as to be capable of 
moving substantially vertically. The car 
rier is provided with an opening 32 to re 
ceive a supporting pin 34. As in the patent 
mentioned, when the tool carrier is permit 
ted to descend to its lowest position, corre 
sponding to that shown in Fig. 2, it is sup 
ported by pin 34 with its upper end out of 
the path of rotation of the rolls 28, but, 
when work is inserted in the machine, the 
tool carrier is raised so that the rolls will 
deliver to the carrier a rapid succession of 
blows during the rotation of shaft 24 at 
high speed. 
rier 30 is formed with a boss or barrel 3S 
to the front face of which is secured a cover 
40 by Screws 42. Concentrically arranged 
within the barrel is a spider 44, the circum 
ferential surface of which is provided with a 
series of ribs 46 alternating with grooves 47. 
The rear side of the cover is provided with a 
boss 48 which enters a cylindrical recess 49 in 
the forward end of the spider, serving as a 
journal and Support therefor. Extending 
from the rear side of this spider is a stud 50 
journaled in the rear end of the barrel 38. 
Surrounding stud 50 is a block 52 the rear 
side of which is substantially flush with the 
rear end of stud 50. A washer 54 and screw 
56 serve to hold parts 38, 44 and 52 to 
gether with sufficient play to permit relative 
rotary movement, a spring washer 57 or 
other equivalent device being interposed be 
tween the rear side of the spider and the ad 
jacent surface of barrel 38 to hold the spider 
frictionally against accidental rotation. The 
block 52 is provided with a recess 58 (Fig. 
4) open toward stud 50 and having an in 
clined surface 60 forming with the circum 
ference of stud 50 a tapering space within 
which is located a spring pressed roll 62, con 
stituting a well known form of roll clutch. 
The lower end of block 52 is connected to 
the stationary frame of the machine by a 
rod 64 the outer inturned end of which may 
be placed in any one of a series of holes 66 
in the frame, for a purpose to be described. 
The indenting tools 70, 72 have their lower 

edges 74 of any suitable shape to form the 

The lower end of the tool car 

in Figs. 6 and 7, the tools 70 are wider than 
the tools 72 in the direction of their height 
and are seated at their inner edges in the 
inner ends of grooves 47 while the narrow 
tools 72 rest against the outer ends of ribs 
46. If the machine is to be used only for 
imitating stitches or for acting upon a plane 
urface, the tools 70, 72 may be made inte 
gral with the spider 44 or they may be rig 
idly secured thereto. Moreover, since the in 
dentations in such case should ordinarily be 
equally Spaced, these tools even although 
they are given the in and out movement 
hereinbefore mentioned should preferably 
be arranged, as by fitting closely in the 
grooves 47, so as to have no movement with 
relation to each other in the line of feed. 
The machine as illustrated, however, is ca 
pable of separating stitches, the lengths of 
which vary within certain limits. There 
fore, each of the tools 70, 72 is mounted in 
such a manner that it is capable of inde 
pendent movement with reference to all of 
the other tools. As clearly indicated in Fig. 
6, the grooves 47 are tapered so that their 
walls do not engage the sides of tools 70 but 
permit a limited movement of the tools in 
the line of feed. The tools 72 are likewise 
capable of independent movement. The 
shape and number of the tools and particu 
larly the amount of play provided between 
the tools and ribs 46 will be determined ac 
cording to the desired range of variation in 
the length of stitch. Each tool is provided 
with a lug or tail 76 fitting a guiding groove 
78 formed in the inner circumference of the 
barrel 38. As shown in Fig. 1, this groove 
is of such shape that as the spider 44 is ro 
tated either by the roll clutch 62 or by the 
rotation of work support 10 acting through 
the work and the tools upon the spider, as 
will be further explained, the tools will be 
moved in and out as they travel progres 
sively along the groove. The lower portion 
of the groove inclines forwardly at a com 
paratively sharp pitch so that as the tools 
approach the work they are projected for 
Wardly in Order that the indentations to be 
formed upon the sole of the shoe may extend 
close to the upper. As each tool leaves the 
sole it will be drawn inwardly quickly so 
that it cannot strike the upper which may 
overhang the indented portion of the sole. 

Each tool is provided near its forward 
end with a surface 80 which is engaged by 
a corresponding circumferential surface of 
the cover 40, as shown in Fig. 1, so that the 
blows imparted to the tool carrier are trans 
mitted to the tools in engagement with the 
Work both through the cover 40 and through 
the spider 44. As an additional protection 
for the upper, the lower side of the cover is 
preferably extended, as at 82, over the ends 
of the tools to serve as a guard. The ham 
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mer head 26 is provided with a circumfer 
ential surface 86 slightly eccentric to the 
axis of shaft 24. Fitting this surface is 
an eccentric strap S8 provided with a lug 
90 to which is pivoted at 92 a connecting 
member 94 adjustably secured by a screw 
96 to a guide block 98 through which the 
tool carrier 30 is caused to reciprocate as 
already mentioned. The guide 98 is pro 
vided with a rearwardly extending stud 100 
pivoted in the main frame and hence the ro 
tation of the hammer head 26 acting 
through the eccentric strap 88 and the con 
nections just described, effects a vibration of 
the tool carrier 30 about its axis thus caus 
ing the tools to vibrate in the line of the 
feed of the work. The extent of vibration 
may be varied, if desired, by adjustment of 
Screw 96 along the slot in guide block 98, 
thus varying the distance from pivot stud 
100 at which the definite motion imparted 

25 

30 

by the eccentric 86 is imparted to the guide 
block. 

It may be desired to provide additional 
means for locating each tool approximately 
in proper position as it is about to enter a 
stitch interval. Two forms of locating de 
vice for this purpose are illustrated. As 
shown particularly in Figs. 5 and 6 a. 
toothed wheel 104 with its teeth having a 
pitch equal approximately to the average 
length of stitch is mounted to rotate freely 
upon a stud 106 projecting from an an 108 
secured to the forward end of a short shaft 
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but it has been found useful in some classes 

110 supported and capable of turning in a 
boss 112 at the lower end of an arm 114 
rigidly secured to the frame of the machine. 
A light spring 116, connected at one end to 
a pin 118 projecting from alm 114 and at 
the other to a pin 120 secured to shaft 110, 
tends to maintain wheel 104 yieldingly in 
highest position which will be determined 
by an adjustable stop 121 or by the contact 
of the wheel with the edges 74 of tools 70, 
72. Preferably this wheel will be so located 
that its stud 106 will be in a line passing 
through the axis of spider 44 and between 
the ends 74 of that tool which is about to 
enter a stitch interval and the preceding 
tool, the arrangement being such that just 
before a tool enters the interval it will enter 
one of the spaces of the toothed wheel, the 
adjacent teeth of which will project be 
tween the said tool and those lying next it 
and thus each tool will be positioned at ap 
proximately the length of a stitch from the 
preceding tool as it enters an interval. As 
shown in Fig. 8, instead of the wheel 104, 
teeth 122 may be provided at the end of an 
arm i24 corresponding to arm 108. Such a 
locating device will not always be required 
of work to insure against any skipping of 
stitch intervals by the tool and it may be 
employed to obtain uniformity in the spac 
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ing of the indentations in case such inde 
pendently movable tools are used for mak 
ing imitation stitches. 
As shown in Fig. 4, an adjustable wedge 

111 is interposed between the lower end of 
guide 98 and barrel 38, being secured to the 
barrel by Screws 113. The adjustment of 
this wedge controls the extent to which the 
tool carrier may be raised and thereby de 
termines the effect of the blows of the ham 
mer by regulating the reciprocating move 
ment of the tool carrier and tools. 
The operation of the machine can be 

readily understood from the foregoing de 
Scription but it will be briefly summarized 
as follows: The main shaft 24 may be con 
tin, jusly rotated, if desired. The shoe, 
the sole of which is to be indented, having 
been placed upon the work table 10, the 
latter is raised to bring the upper end of 
the tool carrier 30 into the path of the rolls 
28 at which time the parts will have the po 
sitions indicated in Fig. 1. The rotation of 
table 10 in the direction of the arrow, Fig. 
3, Will cause a progressive feeding of the 
shoe, which will be guided, so far as is neces 
Sary, by the Workman. The spider 44, car 
rying the tools 70, 72, will be actuated by 
the roll clutch 62 to rotate the tools, which 
are in engagement with the work, in the di 
I'ection of the feed of the work at the time 
that the tool carrier is oscillated by eccen 
tric 86 in the direction opposite to that in 
which the work is fed, but the rate of move 
ment imparted to the ends of the tools in 
the direction of feed by the clutch is pref 
erably slightly less than, and certainly not 
in excess of, the speed at which the work 
is fed by the rotation of the work table, for 
it is intended that the movement of the 
spider effected through the work will be 
greater at all times than that produced by 
the clutch. This clutch therefore is merely 
an auxiliary feeding device which in some 
cases may be omitted, since it is intended 
that the rate of rotation of the spider 44 
and of the tools carried thereby shall be 
determined by the speed at which the work 
is fed. It will be noted that, to this end, 
the tools and spider are always free to ro 
tate independent of the clutch in a right 
handed direction as indicated by the ar 
rows in Figs. 5 and 6. 
The manner in which the tools will succes 

sively locate the stitch intervals will be ex 
plained by reference particularly to Fig. 6 
in which the tool 70 at the right is represent 
ed as having just entered a stitch interval 
but has not yet reached the deepest part of 
the interval. It will be noted that, as the 
locating wheel 104 is rotated by the forward 
movement of the tools the play between the 
sides of a tool, and the sides of the teeth of 
the wheel 104, between which it is at the 
moment located, will increase according to 
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its distance from the line joining the axes 
of spider 44 and stud 106 so that the tools 
will not only be capable of moving independ 
ently in the spider, as above explained, but 
neither will the engagement of the teeth of 
wheel 104 with the preceding tools prevent 
the tool just entering a stitch interval from 
moving relatively to such other tools. Hence 
as the entering tool, shown at the right in 
Fig. 6, descends by reason of the continued 
rotation of the spider 44, its edge 74 will 
slide off the crown of the stitch into the 
deepest part of the space between the 
stitches. The amount of play between the 
tools and the teeth of wheel 104 may be 
regulated by adjusted stop 121. In this 
manner each tool will be located at the deep 
est part of the stitch interval as it approaches 
the vertical plane through the center of the 
spider 44. The back and forward move 
ment of the tools in the line of feed, which 
is effected by the eccentric 86, facilitates the 
finding of the stitch interval by the tool, as 
above explained. As the tools approach the 
vertical plane through the center of the 
spider they will receive the full force of the 
blows imparted to the tool carrier 30 by the 
hammer 26. These blows are of such high 
frequency that each tool will receive a large 
number of percussional impulses while in 
engagement with an indentation. It is to 
be noted also that there is a rubbing action 
of the tool upon the stitch intervals both on 
account of the oscillation in the line of feed 
and also on account of the slight in and out 
movement caused by groove 78 while a tool 
is in engagement with a stitch interval. The 
oscillation of the tools in the line of feed 
and the change in their inclination while 
they are in engagement with the intervals 
results in a shaping or rounding of the 
crowns of the stitches. 

Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent of the United States is:- 

1. In a machine of the class described, an 
indenting tool movable in the direction of 
its length transversely of the sole of a shoe 
and means for delivering a rapid succession 
of blows to said tool in a direction approxi 
mately perpendicular to the sole to cause the 
tool to indent the sole. 

2. In a machine of the class described, a 
rotary carrier, a plurality of indenting tools 
rotatable with said carrier but also movable 
independently of each other in and out 
transversely of the sole of a shoe and means 
for delivering a rapid succession of blows 
to said tools in a direction approximately 
perpendicular to the shoe. 

3. In a machine of the class described, a 
tool movable toward and from the project 
ing margin of the sole of a shoe for forming 
indentations therein and also movable in and 
out transversely of the sole, in combination 

5. 

with a guard adjacent the acting end of the 
tool to protect the upper and having its 
lower portion projecting outwardly so that 
it may extend under an overhanging upper. 

4. In a machine of the class described, a 
tool having a pointed end and movable to 
indent the projecting margin of the Sole of 
a shoe and also movable in and out trans 
versely of the sole in combination with a 
guard constructed and arranged to main 
tain the upper of the shoe out of engage 
ment with the tool, the guard having its 
lower portion projecting outwardly so that 
it may extend under an overhanging upper. 

5. In a machine of the class described, a 
tool movable to indent the projecting mar 
gin of the sole of a shoe, and means engag 
ing the tool near its forward end through 
which pressure is exerted upon the tool for 
indenting the sole. 

6. In a machine of the class described, a 
rotary carrier, a tool projecting from the 
face of the carrier and an abutment engag 
ing the tool near its projecting end through 
which pressure is exerted upon the tool for 
indenting the work. 

7. In a machine of the class described, a 
tool carrier, a plurality of indenting tools 
loosely supported in the carrier and capable 
of movement toward and from each other, 
said carrier being constructed and arranged 
to be rotated by the work as it is fed to bring 
the tools in succession automatically into suc 
cessive stitch intervals. 

8. In a machine of the class described, a 
plurality of indenting tools and means for 
moving them to and fro in the line of feed 
approximately parallel to the Surface of the 
work, said tools being capable of relative 
movement whereby they will automatically 
locate and enter the stitch intervals as the 
work is progressively presented to them. 

9. In a machine of the class described, a 
rotary tool carrier, a plurality of indenting 
tools loosely supported in the carrier and 
means for delivering a rapid succession of 
blows to said tools to cause them to indent 
the work. M 

10. in a machine of the class described, a 
plurality of indenting tools, means for de 
livering a rapid succession of blows to said 
tools to cause them to indent the work, and 
means for vibrating said tools while in en 
gagement with the work approximately in 
the plane of the work. 

11. In a machine of the class described, a 
plurality of indenting tools constructed and 
arranged to vibrate approximately in the 
plane of the work both in the line of feed 
and transversely thereto. 

12. In a machine of the class described, a 
plurality of indenting tools movable rela 
tively to each other for locating stitch inter 
Vais, and means constructed and arranged to 
act upon each tool to place it approximately 
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in correct position as it is about to enter an 
interval. 

13. In a machine of the class described, a 
rotary carrier, means for indenting the Work 
mounted in the carrier, work-feeding means 
continuously acting through the work to ro 
tate said carrier, and an auxiliary intermit 
tently-acting feeding and locking device for 
said carrier. 

14. In a machine of the class described, a 
rotary slotted Spider, a casing around the 
spider, a plurality of indenting tools be 
tween the spider and the casing, said tools 
being loosely connected with the spider but 
movable with it, and means for exerting 
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pressure upon the tools for indenting the 
Work. 

15. A stitch separating device, comprising 
a slotted spider, a plurality of tools project 
ing beyond the periphery of the spider, some 20 
of which are loosely carried in the slots of 
the spider, and means for maintaining the 
tools in proper relation to the spider. 

In testimony whereof I have signed my 
name to this specification in the presence of 25 
two subscribing witnesses. 

LOUIS A. CASGRAIN. 
. Witnesses: 

FREDERICK L. EDMANDs, 
ANNA. C. BRIER, 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 


