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To all whom it may concern: 
Be it known that I, THOMAs LUND, a 

citizen of the United States, residing at 
Beverly, in the county of Essex and Com 
monwealth of Massachusetts, have invented certain improvements in Mold-Forming 
Machines, of which the following descrip 
tion, in connection with the accompanying 
drawings, is a specification, like reference 
characters on the drawings indicating like 
parts in the Several figures. 
This invention relates to machinery for 

Working metal and other materials, and 
particularly to apparatus for engraving or 
de-forming various articles to reproduce in 
or upon such articles the contour of a suit 
able pattern or form; my invention being 
of special advantage when embodied in 
machines of the type in which the action 
of the milling, routing, or cutting tool, or 
other sort of engraving or de-forming de 
vice is usually governed by the relative 
movement between the templet, form or 
pattern and a suitable follower or tracer 
member. 
An important object of my invention is 

to provide means to permit the use of a disk, 
or relief, male templet or form to control 
the operation of such a machine when milling 
out or otherwise de-forming the metallic 
female dies used for shaping the heels of 
shoes, and similar female or intaglio dies 
or molds, although contemplate the use of 
my invention in any field for which it is 
adapted by the nature of my improvements. 
A disk with a peripheral pattern track or 

cam is one of the cheapest types of pattern 
to produce, and it can be used as a master 
pattern in the formation of duplicate pat 
terns with greater economy than can any 
other type of pattern, so that by my pro 
vision of means to permit the use of pat 
tern disks or male templets or forms in 
the production of female dies as described 
hereinafter, I am enabled to reduce the cost 
of the form to about one half of the cost of 
a female form for the same purpose. 
addition to the advantage secured by this 
initial economy in production of pattern 
disks, the disk type of pattern can be set 
and replaced in less time than can the fe 
male pattern, with resultant economy of 
time and expense, and furthermore the disk 
templet can be used without alteration in 
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the production by the same machine of male 
dies complementary to the female dies. 

Heretofore a disk or male form or templet 
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has not been used in machines of this char- . 
acter to control the de-formation of female 
heel dies and similar articles, for the reason 
that no Satisfactory means has been devised 
to maintain the proper relation between the 
Work and the milling cutter or other de 
forming tool, which relation differs from 
that between the tracer and templet disk 
not merely in degree, but in kind. This is 
due to the fact that the ordinary milling 
cutter, in its operation first upon one side 
of the cavity of the female die and after 
Ward upon the other side, engages the die 
parts with diametrically opposite portions 
of its periphery, so that a curve plotted to 
follow the milling cutter's center in the 
various operative positions of the cutter, 
will fall within the periphery of the heel 
area, while a similar curve following the 
center of the tracer member in its various 
operative positions will fall outside of the 
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heel's area as defined by the periphery of 
the cam disk, around which the tracer runs, 
and, therefore, when cutting female dies 
of the same size as the form, the milling 
cutter cannot be connected to move at a 
fixed distance from the tracer as is usual 
in producing relief articles on such machines, 
nor has any satisfactory means been devised 
hitherto, so far as I am aware, to effect the 
necessary variation in movement of the cut 
ter relatively to the tracer while the former 
moves under the action of the latter. In 
stead of a cam disk or male templet, there 
fore, it has been customary to provide a fe 
male form or templet, whose interior contour 
is first laid out, from a male form usually, 
and is then chipped out with much labor 
and expense, to correspond with the female 
die to be produced, the female templet be 
ing mounted in the milling machine for 
engagement by a pilot arranged coaxially 
with, and to control the movement of, the 
miller tool which acts to de-form the die 
blanks. 
In accordance with my invention, the 

same male pattern disk, cam or templet used 
in other stages of the manufacture of a shoe 
heel, (as, for example, in making the “fol 
lower', which corresponds closely with the 
periphery of the finished heel in shape and 
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size) is placed in a suitable machine pro 
vided with my improvements, as for ex 
ample a milling machine or “miller', and 
is utilized to control the operation of the 
machine upon the work in Such a mannel 
that without the need for a female form or 
templet, or for a pilot, or similar device, a 
female die, mold or the like is produced by 

, the miller, corresponding detail for detail 
with the aforesaid male templet, and if de 
sired corresponding there with in size. 
While I do not limit myself to any specific 

mechanism to utilize a male form in the de 
formation of a female die by machines of 
the class described, I prefer to accomplish 
this important object by connecting the disk 
or other male templet or form with the die 
blank or like Work, moving them together 
as a unitary structure relatively to the mill 
ing cutter or similar de-forming tool, and 
controlling this relative movement during 
de-formation by causing the patterned por 
tions of the periphery of the form to move 
successively past an abutment bearing a pre 
determined position relatively to the cut 
ting portion of the cutting tool. thus 
avoid possibilities of inexact reproduction 
of the pattern due to inaccurate calcula 
tions, improper adjustments, loose connec 
tions, &c., and I prefer to provide for this 
by securing both the work and the form: 
rigidly to a common movable member, suit 
able fastening means being provided to se 
cure the work and form removably in posi 
tion upon this movable member. Other fea 
tures of notable importance comprise means 
by which this member may be moved to 
present different portions of the work Suc. 
cessively for operative engagement by the 
operating means, which may, and preferably 
will, occupy a fixed position, the form, the 
work and their connected parts being 
mounted preferably on a balanced support 
carried by a suitable table and moved as 
desired relatively to the tool by rotative 
engagement of the form with the abutment, 
and by bodily displacement of the work 
relatively to the tool, to the extent requisite 
to pattern the Work. 

Suitable means for manual control of the 
apparatus are also included in my inven 
tion, and means to insure proper operative 
correlation of the work and tool by main 
tenance of the form and abutment in proper 
tangency at all times, which can be accom 
plished by imparting to the form the neces. 
sary rotational and bodily displacement to 
feed it and the work. This tangent relation 
is important, as its maintenance results in 
Smooth, unbroken finish of the work ac 
cording to pattern, and I have devised a 
convenient form of indicating-means to per 
mit ready and continuous visual observa 
tion by the operator of the relative posi 
tions of the work and tool, the indication 
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being based preferably upon data furnished 
automatically and as a resultant motion 
from a plurality of members contacting 
with, and moved by, respectively different 
portions of the periphery of the templet, 
pattern or form. Convenient means may 
also be provided for adjustment of the in 
dicator and for its disengagement from time 
to time to permit ready withdrawal of the 
form and its replacement by another form, 
or to permit change in position of the form. 

In producing female heel dies with the 
aid of a disk templet, I find it convenient to 
mount the die-blank constituting the work 
piece, transversely near one end of a rotat 
ing shaft, which presents the blank for 
Operative engagement by a milling cutter 
which may rotate in fixed bearings on the 
machine base, and to mount the templet 
form near the other end of the shaft with 
its peripheral cam track in position to ro 
tate in engagement with the abutment, the 
latter being preferably seated firmly upon 
a suitable portion of the frame of the ma 
chine, usually in alinement with the cutting 
edge of the cutting tool, when the die is to 
be cut of the same size and shape as the 
form. 
The various features of my invention will 

be illustrated and described fully in the ac companying drawings and specification and 
pointed out in the claims. 
In the drawings, Figure 1 is a view in 

side elevation of a milling machine in the 
construction of which my invention has 
been embodied: Fig. 2 is a view in perspec 
tive of the work shaft and its related parts, 
Some of which are broken away at places 
to reveal the construction of other parts 
more clearly, the point of view being at 
the upper left hand corner of Fig. 1, look 
ing from the side opposite to that shown in 
Fig. 1: Fig. 3 is a view taken on the line 
X-X, Fig. 1, looking from right to 
left, the Work-supporting head being shown 
in elevation, partly in section, and the mill 
ing cutter also in section; while Fig. 3 
shows, in a series of diagrammatic views, 
and on a smaller scale, various other posi 
tions of the die-blanks relative to the mill 
ing cutter: Fig. 4 is a fragmentary, sec 
tional view of the tangency-indicator, taken 
on the vertical line X-X", Fig. 3; while 
Fig. 5 is a fragmentary view of the same in 
perspective, taken from the same point of 
view as Fig. 2; and Fig. 6 a fragmentary 
view thereof in front elevation: Fig. 7 is a 
fragmentary view in plan, partly in sec 
tion, of a portion of the carriage H, with 
the work table removed, illustrating the con 
trolling mechanism for the longitudinal 
traverse of the work table: Fig. 8 is a view 
in end elevation of the form support, and ro 
tating means therefor; and Figs. 9 and 10 
are respectively views in side elevation of the 
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preferred type of form and a modification 
thereof. Fig. 11 is a plan view of the ma 
chine shown in Fig. 1 with parts broken 
away to show the arrangement of gearing; 
Fig. 12 is a fragmentary view in vertical 
section on the line at a, Fig. 1 looking 
from right to left; and Fig. 13 is a frag 
mentary view in perspective of the gears at 
the right of Fig. 11. 

Before proceeding to set forth in detail 
the mechanism constituting the preferred 
embodiment of my improvements, I will first 
describe briefly the operation of my ma 
chine selected for illustration herein to per 
lnit a ready and comprehensive understand 
ing of my invention, as follows:-The Work 
to be treated, in the instance illustrated, 
comprises two metal blanks A, A, (see 
Figs. 1, 2 and 3) which are eventually to 
constitute the dies used to shape the heels 
of shoes, and which present already a rough 
approximation of their final contour, hav 
ing recessed portions a, a?, which form, 
when the blanks are placed together, a cav 
ity corresponding peripherally to the shape 
of heel they are to make. In accordance 
with my invention, I provide means to de 
form this cavity accurately, i.e., to engrave 
or fashion the inner walls of the die-parts 
A, A, into correspondence with a pattern, 
templet or form B (see Fig. 2) which con 
trols the presentation of the die-blanks to 
the mechanism operating upon the die 
blanks, the verb “de-form’ and its deriva 
tives being used herein to avoid confusion 
with the noun “form,” which signifies, gen 
erally speaking, when used herein, the pat 
tern, templet or shape to be reproduced. 
Summary of operation: Briefly stating, 

then, the operation of the machine, the die 
blanks A, A, are clamped (see Fig. 2) at 
one end of a rotatable shaft C, to the other 
end of which is clamped the form B, in po 
sition to engage an abutment D, the axis 
of tangency d being in alinement preferably 
(see Fig. 3) with a rotating milling cutter 
E which operates upon the die-blanks to de 
form the walls a, a', of their cavity and to 
impart thereto accurately the shape of the 
form B; the shaft C is supported by a rock 
are F (see Fig. 2) carried by a work table G 
which has a traversing movement on a bed 
H and as the traverse of the table G car 
ries the die-blanks A A' bodily along from 
left to right, past the cutter E, (see Fig. 3) 
the weight of the shaft, blanks and form 
holds the die-blank A downward, carrying 
with it the shaft C and form B as far as the 
abutment D will permit, the tool cutting 
the wall a’ to match the form B, and as the 
respective lengths of the perpendiculars b, 
b°, &c., from the medial line of the form 
(see Fig. 3) to the axis of tangency d be 
tween the form's periphery and the abut 
ment D vary, increasing more or less ab 

8 

ruptly according to the shape of the heel 
form used, the shaft is forced away from 
the abutment by the wedging action of the 
form B, and swings upward on its support 
ing rock-arm F about a rock-shaft or pivot 
bearing fif' carried by the work table G (see 
Fig. 2), and the cutter E continues to cut 
the Wall a? to match the curved periphery 
of the form B; rotation of the shaft C, 
which may be effected manually by the 
Worm gear c and hand operated worm shaft 
o' (see Fig. 2), then turns the form B upon 
the abutment D and brings fresh portions of 
the more abruptly curved part of the die 
blank walls a, a ', respectively into proper 
operative engagement with the tool E which 
cuts to the curved line a corresponding with 
the rear of the heel form (see Fig. 3); and 
the die-blanks A, A are swung bodily as a 
resultant of these motions, into consecutive 
positions (a few of which are illustrated at 
(ta, ay and a2 in Fig. 3.) around an axis 
passing through (see Fig. 3) the pointe on 
the periphery of the tool E, which point e 
remains the constant Working point of the 
machine; thus the female die surface, or 
inner shape cut within the die blanks, is 
the same in curvature with the peripheral 
shape of the form B, and in the instance 
illustrated is the same in size also, for a line 
from the point e prolonged in parallelism 
with the axis of the tool, will pass through 
the axis d of tangency between the abutment 
D and the form B, and the die-blanks A, 
A in all their positions will bear the same 
relation to the cutting point e that the form 
B bears to the tangency axis din all the po 
sitions of the form. A. 
The operating parts described thus briefly, 

may be of any suitable material and con 
struction, and any suitable means for their 
support and actuation may be adopted, as, 
for example the metal pillar or frame I con 
stituting the base of the maghine and pro 
vided with an actuating shaft operated by 
a coned pulley i driven by a belt i° from 
a suitable source of power (not shown), a 
shipping lever or other suitable controlling 
device is being also provided preferably to 
couple gears i on the shaft i with gears 
i° on a parallel extension shaft i, to trans 
mit power from the shaft i to the extension 
shaft i at various rates of speed. 
The milling cutter, or other tool E which 

constitutes the de-forming means, in the 
instance illustrated, is mounted at the end 
of a spindle or shaft e' which rotates in 
bearings it in the part is of the frame, and 
may be actuated by a gear e” meshing with a 
pinion or gear ion a shaft i', mounted in 
bearings i, and having a gear i driven by 
a pinion on the hub of the coned pulley '. 
The traversing work-table G may be 

mounted in any suitable fashion to carry 
the work past the tool E at an angle to the 
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axis of the latter, usually at right angles 
thereto, and in a horizontal direction, for 
the sake of convenience, and in the draw 
ings, (see Fig. 2), is shown as having for 
that purpose the usual do ye-tail tongue and 
groove sliding connection (f, h, with the car'- 
riage il, although i do not limit myself to 
this exact angle no to any given plane for 
the travel'sing movement. The carriage H. 
preferably has a transverse adjustment (see 
Fig. 1) to carry the work toward and away 
from the tool E, along the line of its axis 
and is shown as mounted to slide horizon 
tally on a bed H, which in turn is adjust 
able vertically on the slide it upon the front 
of the pillar or base inhember 1. To shift 
the carriage i horizontally I have provided 
a screw shaft h operated by a handle it? 
and engaging a threaded block h° extending 
downward fro:n) the carriage. 
To cause longitudinal traverse of the 

work-table G upon the carriage H, I have 
provided a screw shaft g' (see Fig. 2), lying 
in a channel formed by semi-cylindrical re 
cesses (f, h in the table and carriage respec 
tively, this screw shaft engaging a thi'eaded 
block (7 (see Fig. 7) secured to the lower 
surface of the table G so that, when the shaft 
(y' is rotated in one direction or the other 
the block g is caused to travel along the 
Screw shaft g' carrying the table with it. 

i have shown a handle (7 (see Fig. 7) at 
one end of the shaft (/, and by means of 
which this shaft may be rotated manually 
in either direction, and I have shown also 
(see Fig. 1), a pinion (f, at the other end of 
the shaft gy', and lineshing With a gear (f 
provided with a shaft g' to which a handle 
may be applied if desired for the purpose 
of rotating the shaft g' manually at a 
higher rate of speed. 

prefer to provide for automatic actua 
tion also of the Work-table G and any suit 
able means may be provided for this pur 
pose. One convenient for in of such means 
is illustrated in Figs. 1 and 7, where the 
part designated by the reference letter g 
is a vertical shaft extending upward from 
the bed i through the carriage H and hav 
ing at its upper end a bevel gear of meshing 
with a bevel gear (7" connected rotatively 
with a clutch ember 17' surrounding the 
shaft g' in position to be engaged by a co 
operating clutch member 9 movable co 
axially upon the shaft (f into and Out of, 
engagement with the clutch member of and 
splined on the shaft g'. To control the 
shifting clutch meinberg'. I have provided 
in the instance illustrated a shifting lever 
( * inclinted pivotally at of upon the car 
riage II and connected by a link (7 to a 
hand lever of which is pivoted at (7.7 on the 
arriage H., has a pin of connecting the lug 
g/9 with the link g' and acts through the 
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link and shifting lever to throw the shift 
ing clutch into and out of operative en 
gagement with the ciutch nember g'', a 
spring plunge' (y' Serving to hold the hand 
lever in adjusted position, by engaging the 
beveled edge of of the hand level'. The lat 
ter has a post 9', in the instance illustrated, 
(see Fig. 2), extending upward adjacent 
an undercut groove (y', in the side of the 
Work-table, and a stop or stops g' may be 
Secured in this groove, by set screws (*, in 
position to engage the post g' at any de 
sited point of traverse, and operate the lever 
g" to stop the work-table automatically. 

Continuing now the description of the 
mechanism shown in the instance illustrated 
for actuating the work-table traverse auto 
matically, the lower end of the vertical shaft 
(/, which extends downward into the bed 
H is shown (see Fig. 1), as having a bevel 
gear (f' meshing with a bevel gear 997 on a 
horizontal shaft (y. This in turn may be 
actuated through the medium of a gear g? 
by a set of transmission and revel'sing gears 
g’, g, g8 controlled by a handle rod (788 
and actuated by the short shaft (78. In 
Order to permit free vertical movement of 
the bed hi? without interfering with actua 
tion of the table traverse mechanism, I have 
shown an intermediate counter-shaft g, 
comprising a sleeve and a member 178 
splined loosely therein. A universal joint 
(f' connects the counter-shaft with the short 
shaft g', and the counter-shaft is connected 
at its other end by a universal joint (78s with 
a short shaft g' mounted in bearings go on 
a bracket 2' secured by bolts it to the frame 
member I and provided with a protective 
housing i' through which is indicated in 
dotted lines the gearing related with and to 
operate the short shaft (79. The latter has 
a shifting gear g' splined slidingly on the 
shaft (7° and connected with a rack 99 in 
mesh with a segmental rack g upon a rock 
shaft (7' provided with a handle (74, upon 
rotating which leftward from the position 
shown in Fig. 1, the sliding gear (7' will be 
carried from its position of mesh with the 
gear 9 into mesh with a gear 9 of differ 
ent size, the gears of being connected for 
actuation by a gear (7 upon a shaft g's, 
which receives its motion through bevel 
gea's ('' and 7", a vertical counter-shaft 
(?", and bevel gears (75 and g8 from the 
extension actuating shaft i°, the latter carry 
ing the bevel gear (78. The handle (7, 
shown in Fig. 13, serves to move the table 
g" forward and backward, carrying the gear 
(f' with it to clear the gears (79 during lat 
eral shift of the gear g, and thereafter to 
move the gear g' into mesh with the se 
lected gear (7. For this purpose, the handle 
g' has a eam-slot (7', which receives a stud 
g" on the table g'. The operation of this 
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variable speed transmission gearing is that 
usual to mechanism of the type illustrated 
and is not claimed by me as novel. 
The reference letters g., g, g, g’, g, 

and g, designate protective casings which 
may be provided for the operating parts 
above described. 
As already indicated, I prefer to make 

provision for a nutative movement of the 
die-blanks A, A, in a direction related an 
gularily both to the axis of the de-forming 
means, and to the direction of traverse of 
the work-table, so that in the instance illus 
trated this nutative movement is substan 
tially vertical, across the axis of the tool E 
and toward and away from the plane of 
movement of the work-table G, the device 
which I have adopted for this purpose com 
prising a rock-arm F having a bearing f, 
through which passes a shaft f mounted in 
a post g (see Fig. 1) extending from the 
upper surface of an auxiliary work-table 
ty having an adjustable connection with the 
work-table G as by means of screw draw 
bolts g coöperating with one of a series of 
undercut grooves g in the upper surface of 
the work-table G. The rock-arm F is pref 
erably forked at f, having suitable bearings 
f to receive the work-shaft C, bolts f being 
provided to hold the bearing in place upon 
a block g extending upward from a plate 
g. Another arm f, may be provided, (see 
Fig. 1) of suitable length and contour, and 
preferably of a suitable weight to balance 
the greater part of the weight of the rock 
shaft C with the blanks A, A and form B in 
place but not of sufficient weight to with 
draw the form B from normal contact with 
the abutment D. If found desirable, means 
to load the arm f may be provided as by 
attaching thereto a line f with a weight f". 
The bearing f will preferably be made of 
considerable breadth relatively to its length, 
and the Work-shaft C therein will also be 
broad preferably relatively to its length, 
thus securing great stability for the work 
under the stress of the milling cutter E. at 
one end of the shaft, and the controlling 
engagement of the form B and abutment D 
at the other end. 
I prefer to mount the die-blanks A, A. 

directly across the broad end 6° of the Work 
shaft and for that purpose I show (see Figs. 
2 and 3) a shaft-head-member o' having a 
portion 6 preferably formed as an integral 
casting with the shaft, over-hanging clamp 
portions c, c (see Fig. 3) being also pro 
vided preferably, with retaining lips 6 to 
prevent axial displacement of the die blanks 
A., A', and with seats 69 along which wedge 
members 69 may be forced by suitable op 
erating means, such as the bolts c' to engage 
slotted lugs at on the wedge members a 
and crowd the latter into close and retentive 
engagement with the die-blanks, and the die 

s 

blanks with each other, centering them ac 
curately and constituting them substantially 
a unitary structure for their engagement by 
the milling cutter or other de - forming 
mechanism E. Thumb screws c' may also 
be provided to hold the die - blanks A, A 
against an end seat 6' which may and pref 
erably does constitute the constant, fixed 
line at which to start operation by the de 
forming mechanism on the work, whatever 
the character of the latter. At the other 
end of the shaft C, I have shown (see Figs. 
2 and 8) a form-support c' comprising a 
facing piece secured by screws 6 to the 
worm gear 6 which is secured removably to 
the shaft end by a key c'. This attachment 
c is provided preferably with a boss 6 
having a plurality of studs, projections or 
form-engaging portions 6' to receive, en 
gage and hold in adjusted position the tem 
plet, pattern, or form B, which, in the in 
stance illustrated, (see Fig. 9), takes the 
character of a male cam disk, having holes 
b°, b to receive the studs cl, this cam disk 
or templet corresponding substantially in 
shape and size with the tread of the heel in 
the finished shoe, such a templet being ca 
pable of many other uses with great econ 
omy, e.g., as a master pattern in the manu 
facture of duplicate templets or cams for use 
in machines operating upon the heels of 
shoes in the various stages of their manufac 
ture, and in the formation of the followers 
to be used with the heel dies A, A, when 
completed, the blanks for which followers 
can be secured to the shaft C in place of the 
die-blanks A, A. 
When a follower, or other male die or 

similar work-piece is to be treated, the abut 
ment d may be raised by means of the screw 
d (see Fig. 4) or by bodily adjustment of 
the member D with its support kit, k, con 
trolled by the clamping bolt k? (see Fig. 1), 
until the axis of tangency d will coincide 
with the upper cutting edge of the tool E, 
and thereafter the operation of the machine 
will proceed as before, using the same form 
B, to produce a follower which will be an 
exact replica in shape and size of the form 
B. Thus male and female work-pieces can 
be de-formed under the control of the same 
form, obviating inaccuracies, and saving the 
time and expense incidental upon one change 
of forms. 

I prefer to provide auxiliary means for 
the retention of the form B upon its seat at 
the end of the work shaft C, and as one 
suitable device for this purpose, I have 
shown (see Fig. 8) a draw bolt 6° sliding in 
an undercut groove 69 in the boss 68 and 
having a finger 6' which projects beyond 
the surface of the boss to enter a hole b" in 
the central part of the form B, the shank of 
the bolt having a threaded recess 6° to re 
ceive a draft screw 6' extending through a 
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ledge (.95 secured to the boss by screws 69. 
When the form B has been placed upon the 
stilds (3 and the d'aft screw a' is rotated 
by its squared head 69, the finger 69 draws 
the form 3 toward the ledge 68 which per 
forms for the edge t° of the form the same 
function that the shoulder 6 on the bank 
support a performs for the blanks A, A 
the seats formed by these shoulders being 
exactly in a linement with each other, so that 
as the form 3 starts to track over the abut 
ment D, the cutter E starts to cut the wall 
(t? of the die-blank A. 
When the form has a curved forward 

edge, as at b. On the form B shown in Fig. 
10. a filling piece () may be supplied, curved 
"earwardly to fit the curve to but presenting 
a straight forward edge b° to engage the 
ledge c. prefer to provide also one or 
more .-shaped clamps, each having one arm 
?i's slotted, as at 69 (see Fig. 2) to pass the 
shank of the clamping bolt screw 0°, which 
has a shoulder c to engage the arms c? 
while the other aim at of aach of the men 
bel's adjoins the form 3 near its periphery, 
Selving the function of a leader, in continu 
ation of the tracking surface of said pe 
liphery. This the operator may start the 
ope'ation of the machine while the leader 
polition at Cine end rests on the abutment 
iD and stop the machine after the form has 
been irotated until the leader portion at its 
other end sistains the weight of the shaft, 
insuring a shooth start and finish of the cut 
ting opei'ation on the heel-shaping inner 
Surfaces (1, (t', of the dies. Fig. 2 shows the 
parts at the commencement of this operation 
and Fig. 3 shows the operation at a more 
advanced stage, the dotted line (f indicating 
both the periphery of the form B and the 
inner contoli of the die-blanks when 
finished. 
There remains to be described the mecha 

inism for effecting rotation of the workshaft 
C, with the work blanks A A' in engage 
ment with the de-forming tool E, and with 
the foli). 3 in regulating contact with the 
abutment D; also the mechanism by which 

sectile a proper rate of rotative feed of 
the workshaft, including means to guide the 
operator by visual indication of the position 
of the opei'ating parts leative to each other. 
The object to be attained by this portion of 
my invention is to provide that the form B 
shall at all tinnes be tangent with the abilt 
inent D at an axis of tangency lying in the 
vertical plane passing through the working 
edge or trace e of the milling cutter: i. e., 
the for in 3 and abutment D must be tangent 
at the transverse axis of the abutment desig 
nated by the reference letter d (see Fig. 3), 
for if the axis of tangency varies to one side 
or the other of the axis of the working trace 
e-d the shaft C will hold the die-blank at 
such an angle to the plane of traverse of the 
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table G that as the latter carries the die 
blanks along bodily, the cutter E will cut 
beyond the line a, or not near enough to the 
line Ct. and a gouge or a lump on the die 
wall will mar the curvature sought. 
The essential feature of my indicating de 

vice, in the embodiment illustrated, is an in 
dicator member K. With which the form B 
is engaged in such a manner that the indi 
cator occupies a predetermined position as 
long as the form B is in normal tangent re 
lation to the abutinent D at the axis of tan 
gency (d. i. e., the position shown in Figs. 3 
and 6, in which the indicator niember takes 
the form of a pointer, for convenience in : 
visual observation, moving past a graduated 
scale k, although it will be understood that I 
do not limit myself to a visible indicator, 
nor to the specific means to be described 
hereinafter for feeding the Work in proper : 
relation to the die-forming mechanism by 
varying the tangency relation between the 
form and abutment. 
Any suitable node of engaging the indi 

cating Jaechanism with the for in may be 
adopted, and as a convenient incans for so 
(engaging the pointel' K with the or in D. 
have shown the pointer as provided with 
two pins, projections or fol'n-engaging por 
tions k', i, respectively at one side and the 
other of the axis is, about which the pointer 
3Scillates on a pivot - mounted in the in 
stance illustrated in a lug A* at the upper 
end of a plunger - (see Figs. 4 and 5). 
The plunger his mainted to move longi 

tudinally in a bearing slot d' of the abut 
ment member d", the slot being enlarged at 
d to receive a coil spring 77 which bears 
against a shoulder or other suitabie restrain 
ing portion. At on the plunger, the spring 
tending normally to hold the plunger as 
far upward as permitted by a dog is not int 
ed to slide in a transverse slot d of the albit. 
ment ID and having a cam recess, the inclined 
Wall (; of which is arranged to engage an 
anti-friction rollei (; (see Fig. 4.) on a pin 
A projecting from the plunger ... When 
the dog k” Inoves toward the left (see Fig. 
5) it draws the plunger and pointer down 
Waid against the action of the spring ..." 
and until the pins Ji', i. (see Fig. 6) rest 
against the upper edge of the abutment D, 
preferably in notches d" provided to receive 
them (see Fig. 6), the Walls of these notches 
Serving to hold the pointer upright when 
not engaged with a form, and protecting the 
pins and pointer from injury. This posi 
tion of the pointer is best shown in Fig. 5, 
which illustrates clearly the dog (;9, the tail 
of which may be curved as indicated to af. 
ford 
shown in Fig. 2 around the indicator head 
A which is shown as having a vertical under 
cut groove k" to receive the sliding cross-head 
d. Of the abutment memberd. This cross-head 

a convenient handle, projecting as 
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is secured to the abutment D by suitable means, 
as the screws d shown in Fig. 6, and has 
suitable fastening means to regulate its ver 
tical position and to maintain it in adjusted 
position, as for example, the set-screw-bolt 
d (see Fig. 4) playing in a threaded recess 
d in the indicator head k and engaging 
with its shoulder d and cap do (see Fig. 4) 
the bottom and top respectively of the abut 
ment member d, which is slotted at d to 
embrace the reduced neck d' of the set 
screw-bolt d7. 

In order to provide for very accurate ad 
justment of the abutment D to permit its 
axis d to be brought into exact alinement 
with the working axis e, I prefer to supply 
the head with a universally adjustable Sup 
port, and for this purpose I may mount the 
head : on a rock-shaft ki' extending hori 

2 5 

Zontally through a sleeve k" within which 
sleeve the rock-shaft it may be secured in 
adjusted rotative position by suitable means, 
as the set screw (see Fig. 1). 
The sleeve or coupling it has a post his 

the upper end of which is grasped and Sup 
ported by a split vertical clamping mem 
ber 80 provided with a draft screw k?', the 
upper end of this vertical clamping member 
being connected with a split sleeve 98 
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secured by draft bolts (6 in adjusted posi 
tion upon a horizontal supporting arm k” 
extending from a bearing it near the upper 
portion of the pillar or frame I of the ma 
chine. 
By means of the devices above described, 

the indicator head may be adjusted rota 
tively in a vertical plane; also in a hori 
zontal circle around the axis of the post 6, 
vertically with said post; toward and away 
from the form B; and with the clamping 
member 3° in a circle around the arm k2 
universal adjustment being thus rendered 
possible. 

Prior to operation of the machine, while 
the form B is being set in place (see Fig. 2) 
on the studs c, the dog k is drawn into the 
position shown in Fig. 5 retracting the 
pointer K and its pinsk', ', from their op 
erative position, to avoid injury, and when 
the form has been set, the dog k is pushed 
into the position shown in Figs. 2, 3 and 4, 
and allows the spring 767 to force the plunger 
K. and pointer Kupward, bringing the axis 
7:8 of the pointer pivot into alinement with 
the tangency axis e-d, and bringing the 
pins k', ; into engagement with the lower 
edge of the form's periphery, one on each 
side of the tangency point d of the abutment 
which then coincides with the point of the 
form's periphery midway between the pins 
k', k', as indicated in Fig. 3, and passes 
through the pivot axis is of the pointer, the 
working axise of the tool E, and the axis d 
of the abutment. 

Starting now from the position shown 
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in Fig. 3, with the pointer K pointing 
to the Zero on the scale A, when the trav 
erse of the table G brings the die-blank 
A past the cutter E as far as the perpen 
dicular b°, the operator will begin to turn 
the handle 6° (see Fig. 2) of the worm shaft 
6' toward the right hand, and the worm 
shaft c' will engage the Worm gear" ( and im 
part right hand rotation through it to the 
shaft C, form B and die blanks A, A. 

If the operator rotates the form at exactly 
the right speed, the normal to each succes 
sive portion of the convex peripheral curve 
of the form's tracking edge will bear a con 
stant relation to the normal position of the 
pointer K, and the latter will continue in 
its vertical position opposite the zero on the 
Scale, as shown in Fig. 3; if the operator 
turns the form too fast, the forward part of 
the lower edge of the form will be tilted 
upward too soon from the position shown 
in Fig. 3, and the pin k' will be depressed 
more than the pin k”, tilting the pointer 
toward the left; then the operator will back 
the Worm shaft c' slightly until the pointer 
indicates Zero again, and will rotate the 
Worm shaft more slowly i. e., at poper speed 
to maintain the pointer at the Zero mark. 
This method of actuation is continued 
through the various positions of the form 
and die-blanks, including the positions 
“aa,” “ay” and “ae illustrated in Fig. 3, 
in all of which it will be observed that the 
die-blanks are engaged with the lowest edge 
e of the cutter E, which as already stated 
constitutes, in the instance illustrated, the 
constant Working axis, fron) start to finish 
of the die-walls a, a. When the cutter 
reaches the dividing line between the blanks 
A, A, the operator reverses the direction of 
rotation of the worm shaft to meet the re 
verse curve of the die Wall a. Before re 
placing the finished die-blanks with another 
work piece, or at any time at which it 
may be desirable, the dog k.9 may be pulled 
to clear the pinsk', k", from the form, and 
the table G may be run along to carry the 
die-blanks A, A, away from the tool E, and 
I prefer to provide means to free the shaft 
C also, by clearing the shaft worm c' from 
the worm gear c. To permit this disengage 
ment, the screw-shaft may be mounted in 
any suitable manner, and as one con 
venient form of mount I have shown (see 
Fig. 8) a swivel bearing 6' carried by a 
pivot c' extending from the memberg and 
having a recess 68 into which takes the end 
c of the worm shaft, the other end of the 
Worm shaft being supported normally in a 
sleeve 68 by a latch a carried by a pivot 
screw of extending into the part of (see 
Figs. 2 and 8). The latch 6 may be re 
leased and the shaft c swung downward to 
carry the worm c' away froin the Worm gear 
c, and the shaft C can then rotate freely in its 
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bearings, so that the weight of the shaft for universal bodily movement and means 
head a will cause the shaft to return quickly 
to starting position saving the time involved 
in turning it back by means of the worm 
shaft g'. 

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

1. In a machine of the class described: 
mechanism for de-forming articles of the 
class described: mechanism arranged to re 
ceive a male pattern form; and mechanism 
to support a blank for an intaglio form, fe 
male die or similar article and means con 
trolled by said male pattern form to cause 
'elative movement of Said blank and de 
forming mechanism for the de-formation 
of said blank in like proportion to said male 
pattern form. 

2. in a machine of the class described: 
de-forming mechanism; a support for an 
intaglio workpiece; and a form movable 
with, and to control the movement of, said 
work relatively to said de-forming mecha 
nism. 

3. In a machine of the class described; de 
forming mechanism: an abutment; a Sup 
port for an intaglio work-blank; and a relief 
form movable with said Work-blank and ar 
ranged to engage and be displaced by Said 
abutment, and by said displacement to move 
said work-blank relatively to said de-form 
ing mechanism. 

4. In a machine of the class described; 
de-forming mechanism; a work-blank sup 
port and a form connected to constitute a 
unitary structure movable bodily relatively 
to said de-forming mechanism; and means 
to be engaged by said form during said 
movement to control the de-formation of 
Said blank by said de-forming mechanism. 

5. in a machine of the class described: 
de-forming mechanism; a work-blank Sup 
port and a form movable together relatively 
to said de-forming mechanism; and adjust 
able means to be engaged by said form 
under the influence of gravity during said 
in ovement to control the de-formation of 
said blank by said de-forming mechanism. 

6. In a machine of the class described; 
a rotatable shaft provided with means to re 
ceive and support rotatably there with a 
work-blank and a form respectively; an 
abutment with which said form is engaged 
by the weight of said shaft and related 
parts; and means to cause bodily displace 
ment of said shaft automatically at times to 
control the de-formation of said work; sub 
stantially as described. 

T. In a machine of the class described; a 
rotatable shaft provided with means to re 
ceive and support rotatably there with in 
predetermined position and in alinement 
with each other a work-blank and a form 
respectively; means to support said shaft 

to rotate said shaft; substantially as de 
scribed. 

8. In a machine of the class described: a 
rotatable shaft provided with means to se 
cure rigidly thereto, and to rotate therewith, 
a Work-blank and a form; means to move 
said shaft bodily relatively to said de-form 
ing mechanism, and a device to be engaged 
movably with said form and thereby oper 
ated automatically to control said shaft 
moving means; substantially as described. 

9. In a machine of the class described; a 
rotatable shaft provided with means to se 
cure rigidly in adjusted position near its 
one end a work-blank, and near its other 
end a form, both to rotate as a unitary 
structure with said shaft; a tool operating 
in predetermined position; and an abutment 
in alinement with said tool and to be en 
gaged by said form to cause bodily move 
ments of said unitary structure; substan 
tially as described. 

10. In a machine of the class described: a 
rotatable shaft provided with means to se 
cure rigidly in adjusted position across its 
one end an intaglio work-blank, and across 
its other end a relief form, both to rotate in 
axial alinement with said shaft and with 
‘each other. 

11. In a machine of the class described: 
the combination with a Work-supporting 
shaft, of means to support a form in prede 
termined position near One end of said 
shaft, and a slideway extending across said 
shaft near its other end, said slideway hav 
ing a stop in alinement with said form to re 
ceive a Work-blank, and means to retain 
said blank in said slideway, against said 
stOp. 

12. In a machine of the class described: 
the combination with a work-supporting 
shaft, of a plurality of ways, extending 
transversely across one end of said shaft 
opposite each other, clamping members op 
erating in said ways to engage a work 
blank and couple the same to said shaft; 
and means to actuate said clamps. 

13. In a machine of the class described: 
the combination with a work-supporting 
shaft, of a plurality of overhanging clamp 
ing members on opposite sides of the face of 
said shaft, a plurality of wedge members 
One for each of said overhanging members 
and a screw device to drive said wedge de 
vices into engagement with a work-blank, 
to clamp the same upon the face of said 
shaft. 

14. In a machine of the class described; 
a shaft; a shaft-head having a stop occupy 
ing a predetermined position and means to 
retain a form upon and across the face of 
said shaft head; said retaining means com 
prising a clamping member arranged to 
engage said form and draw the same remov 
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ably into secure engagement with said stop; 
substantially as described. 

15. In a machine of the class described; a 
shaft; and means to retain a form upon 
said shaft; and a leader member to be ar 
ranged adjacent to, and in continuation of, 
the tracking surface of said form; substan 
tially as described. 

16. In a machine of the class described; a 
shaft; and means to retain a form upon and 
across the face of said shaft; said retaining 
means comprising a clamping member ar 
ranged to engage said form and secure the 
same removably in place; and an adjustable 
leader member to be arranged adjacent to, 
and in continuation of, the tracking surface 
of said form; substantially as described. 

17. In a machine of the class described; a 
shaft; and means to retain a form upon and 
across the face of said shaft; said retaining 
means comprising a clamping member ar 
ranged to engage said form and secure the 
same removably in place, and a plurality of 
leader members to be arranged adjacent to, 
and in continuation of, the tracking surface 
of said form; substantially as described. 

18. In a machine of the class described; a 
shaft; means to retain a form upon and 
across a face of said shaft; said retaining 
means comprising a clamping member ar 
ranged to engage said form and Secure the 
same removably in place; and a leader mem 
ber to be arranged adjacent to, and in con 
tinuation of, the tracking surface of said 
form; said leader being apertured to pass 
a fastening member; and a fastening mem 
ber passing through said leader into Said 
retaining member to secure them in ad 
justed position at the end of said shaft; sub 
stantially as described. 

19. In a machine of the class described; a 
shaft; a shaft-head provided with projec 
tions parallel with the axis of said shaft to 
engage and position a form; and means to 
retain said form in place upon said shaft 
head; substantially as described. 

20. In a machine of the class described; a 
shaft; a shaft-head arranged to receive a 
form across its face; a clamping member to 
engage an inoperative portion of Said form 
to secure the same to said shaft-head; a 
draft screw for said clamp; and a leader 
member having a slotted retaining portion 
to be traversed by said screw, and a leading 
portion to form a continuation of Said form; 
substantially as described. 

21. In a machine of the class described; 
de-forming mechanism; an abutment, a bear 
ing, and a work-supporting and form Sup 
porting shaft mounted rotatably therein; 
means to rotate said shaft with said work 
relatively to said de-forming mechanism 
and with said form in constant contact with 
said abutment; and means to move said 
shaft and bearing bodily relatively to said 
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de-forming mechanism; said bodily move 
ment being controlled by the progressive 
contact of said form and abutment. 

22. In a machine of the class described; a 
Support; de-forming mechanism and an 
abutment supported thereby, and a Work 
supporting table movable on said frame or 
base transversely with respect to said de 
forming mechanism and abutment; a shaft 
bearing carried by said table, and movable 
bodily at an angle to the line of movement 
thereof; a shaft mounted rotatably in said 
bearing and provided with a work-blank 
Support near its end adjacent said de-form 
ing mechanism, and with a form-support 
near its end adjacent said abutment; means 
to feed said table; and means to feed said 
shaft rotatively; said feeding means being 
arranged to operate when said work-blank 
and form are respectively in place, to rotate 
Said form and move it bodily in engagement 
With Said abutment, and said blank in Work 
ing engagement with said de-forming 
mechanism, thereby to de-form said blank 
according to the pattern of said form, sub 
stantially as described. 

23. In a machine of the class described; a 
Support; a rock-arm mounted rotatably 
thereon and provided with a bearing; and a 
shaft mounted rotatably in said bearing, said 
shaft having a form-support and a work 
blank-Support rotatable therewith, substan 
tially as described. 

24. In a machine of the class described; a 
Support provided with de-forming mecha 
nism and a sliding table movable trans 
versely with respect to the axis of operation 
of said de-forming mechanism; a rock-arm 
carried by said table and rotatable about an 
axis thereon parallel to the axis of said de 
forming mechanism, and in a path at an 
angle to said sliding movement, said arm 
having a work-shaft-bearing in its free por 
tion; and a work-shaft rotatable in said 
arm-bearing about an axis parallel to the 
plane of said sliding movement; substan 
tially as described. 

25. In a machine of the class described, a 
Support; a Work-table mounted to traverse 
said support, and provided with a bearing 
for a rock-arm; a rock-arm mounted in said 
bearing and rotatable in a path at an angle 
to the traversing movement of said table; 
said arm having in its free portion a bear 
ing for a work-shaft; and a work-shaft 
mounted rotatably in said arm-bearing and 
having means to receive a Work-blank and 
a form; substantially as described. 

26. In a machine of the class described; a 
horizontal base, having a horizontal milling 
spindle and an abutment in alinement there 
with; a sliding table movable at right angles 
to said spindle; a balanced rock-arm mount 
ed on said table and rotatable about an axis 
parallel to said spindle; and a Work-shaft 
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carried by Said arm and rotatable about an 
axis parallel with said rock-arm axis, and 
having a work-blank support and form 
support to receive a work-blank and a form 
respectively and present the same in posi 
tion for engagement by the milling tool and 
abutment respectively; substantially as de 
scribed. 

27. In a machine of the class described; a 
base; a table movable thereon; a cross 
bearing on said table, and a rocker rotatable 
about said cross bearing one arm of said 
rocker having a shaft-bearing, and a l'ota 
table shaft therein provided with means to 
support a work-blank and a form rotatable 
with said shaft, the other arm of said rocker 
being weighted to balance said rotatable 
shaft and its connected parts; substantially 
as described. 

28. In a machine of the class described; a 
base; a table movable thereon; a croSS 
bearing on said table, and a rocker rotatable 
about said cross-bearing one arm of Said 
rocker having a shaft-bearing, and a rota 
table shaft therein provided with means to 
support a work-blank and a form rotatable 
with said shaft, the other arm of said rocker 
being weighted to balance said rotatable 
shaft and its connected parts; and de-form 
ing mechanism and an abutment mounted on 
said base and presented in position respec 
tively to engage operatively said Work 
blank and said form; Substantially as de 
scribed. 

29. In a machine of the class described: : 
shaft provided with a work-blank Support, 
a Worm or gear and a form-support; a 
bearing and bearing-support for said shaft; 
and a screw-shaft meshing with and to op 
erate said gear to rotate said shaft with said 
work-blank and form; substantially as de 
scribed. 

30. In a machine of the class described; a 
shaft provided with a work-blank support, 
a form-support and a gear; a bearing and 
bearing-support for said shaft; and a screw 
shaft movable into mesh with said gear and 
there rotatable to rotate said shaft, work 
and form, and movable out of mesh, to free 
said Work-shaft; substantially as described. 

31. In a machine of the class described; a 
shaft provided with a work-blank-support, 
a form-Support and a gear; a bearing and 
bearing support for said shaft; and a screw 
shaft having near one end a bearing mount 
ed pivotally on said bearing support; and a 
retaining latch on said support near and to 
engage a bearing at the other end of said 
screw-shaft; said screw-shaft being movable 
about said pivot bearing into mesh with said 
gear, and there rotatable to rotate said 
shaft, work and form, and movable out of 
mesh, to free said work-shaft; substantially 
as described. 

32. In a machine of the class described; 
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the combination with de-forming mecha 
nism, and a connected work-blank-Support 
and form Support, of an indicator arranged 
to indicate the position of said blank rela 
tively to said de-forming mechanism, sub 
stantially as described. 

33. In a machine of the class described; 
the combination with de-forming mecha 
nism, and a connected Work-blank-support 
and form support, of an indicator controlled 
by said form and arranged to indicate the 
position of said blank relatively to said de 
forming mechanism, Substantially as de 
scribed. 

34. An indicating device for apparatus of 
the class having a form-support and means 
to rotate the same, said device comprising a 
pointer and means connected there with to 
engage said form, said pointer being ar 
ranged to assume a predetermined position 
at all times when said engaging means are 
in normal tangency with said form. 

35. The combination with a form-support 
and means to move the same; of an indicator 
device comprising a pointer and a plurality 
Of contact members arranged respectively to 
engage said form, said members being con 
nected with, and to cause movement of, said 
pointer, to indicate the position of said form 
relatively to said members; substantially as 
described. 

36. The combination with a support for a 
form, of a pointer, and a plurality of contact 
membel's arranged respectively to engage 
Said form, said members being connected 
with, and to cause movement of, said pointer 
upon movement of said form relatively to 
Said members otherwise than in a predeter 
mined path; and means to move said form 
in said path, substantially as described. 

37. The combination with a support for a 
form, of a pointer, and a plurality of con 
tact members arranged respectively to en 
gage said form: said members being con 
nected with, and to cause movement of, said 
pointer upon movement of said form rel 
atively to said member's otherwise than in a 
predetermined path, and manually con 
trolled means to move said form in said 
path: Substantially as described. 

38. The combination with a form-sup 
port and means to move said form rota 
tively and bodily; of an indicator device 
adjacent said support and provided with 
means to engage said form at a plurality of 
points simultaneously during said move 
ments; and means to indicate when said 
form is tangent to a predetermined axis of 
tangency intermediate said points of en 
gagement; Substantially as described. 

39. In a machine of the class described: a 
base; a form-support movable thereon, and 
an indicator - support mounted adjustably 
on said base adjacent the path of said form 
Support; an indicating device carried by 
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said indicator support, and arranged to en 
gage said form and indicate its position rel 

and 
means to regulate the position of said form 
according to said indications; substantially 
as described. 

40. In a machine of the class described; a 
base; de-forming mechanism mounted there 
on; an arm also mounted on said base over 
hanging said mechanism and presenting an 
abutment and an indicating device in aline 
ment with said mechanism; and a support 
member provided with a work-support and 
a form-support movable together bodily 
and rotatively, to engage said form with 
said abutment, and said work with said de 
forming mechanism, substantially as de 
scribed. 

41. In a machine of the class having a 
form - support movable bodily and rota 
tively to engage a form continuously with 
an abutment; an abutment-support having 
an abutment and an indicator, both carried 
by said abutment-support adjacent the path 
of, and to be engaged by, said form, said 
indicator being moved from its normal po 
sition by bodily or rotative departure of 
said form from normal engagement with 
said abutment; substantially as described. 

42. A tangency indicator for apparatus 
in which the Work and form rotate together 
and are movable bodily as a unitary struc 
ture relatively to a tool, said indicator com 
prising a pointer mounted pivotally on a 
suitable support adjacent an abutment also 
carried by said support in axial alinement 
with the region at which said work is to be 
engaged by said tool, said abutment being 
arranged to be engaged continuously by 
said form, and said pointer having a plu 
rality of form-engaging portions, one on 
each side of the axis of normal tangency be 
tween said form and abutment, so that said pointer occupies a predetermined position 
while said normal tangency continues, said 
form acting upon one or another of said 
portions to rotate said pointer into a differ 
ent position when said form is moved rota 
tively or bodily out of normal tangency and 
said work out of proper engagement with 
said tool. 

43. In a machine of the class described; 
an indicator comprising a pointer provided 
with means to engage a form at a plurality 
of points, thereby to determine the angular 
position of said pointer relatively to said 
form; and means to bring successively dif 
ferent regions of said form into engagement 
with said form-engaging means. 

44. An indicating device of the class de 
scribed; comprising a support; and a 
pointer mounted rotatably thereon, said 
pointer being provided with means to en 
gage a form at a plurality of points, there 

by to determine the angular position of said 
pointer relatively to said form. 

45. An indicating device of the class de 
scribed: comprising a support: an abutment 

s 

member carried thereby; a plunger ar 
ranged to slide adjacent said abutment; 
and a pointer mounted rotatably on Said 
plunger, said pointer being provided with 
means to engage a form at a plurality of 
points, thereby to determine the angular po 
sition of said pointer relatively to said 
form; and means to operate said plunger to 
move the axis of said pointer into and out 
of alinement with the abutment portion of 
said abutment member, and to move said 
means into and out of position to engage 
with said pattern. 

46. An indicating device of the class de 
Scribed; comprising a Support; an abut 
ment-member mounted to slide thereon; and 
an indicator mounted rotatably on said 
abutment-member and provided with a plu 
rality of form-engaging portions; and a 
member movable on said Support to engage 
said abutment-member to move said abut 
ment-member into adjusted position and 
there secure it; substantially as described. 

47. An indicating device of the class de 
scribed; comprising a support provided with 
a scale and having a sliding plunger; an in 
dicating pointer mounted rotatively on said 
plunger in conjunction with said scale and 
having a plurality of projections to engage 
a form; a spring operating on said plunger 
and tending normally to hold said projec 
tions toward the path of said pattern; and 
manually controlled means to withdraw said 
plunger and projections from operative po 
sition at times and to release said pointer at 
times for indicative rotation; Substantially 
as described. 

48. An indicating device of the class de 
scribed; comprising an abutment-member 
having a medially arranged abutment por 
tion to be engaged with a form, and pro 
vided with recesses on each side of said abut 
ment portion; a pointer - carrying-member 
movable adjacent said abutment-member, 
and provided with a rotatable pointer hav 
ing form-engaging projections; and means 
to move said pointer-carrying-member into 
position to engage said projections with a 
form and permit rotation of said pointer by 
said form when so engaged; and also into 
position to engage said projections with said 
recessed portion of said abutment-member to 
protect said projections from injury and to 
maintain said pointer erect; substantially as 
described. 

49. In a machine of the class described; 
the combination with a movable form-sup 
port, of an abutment-member, and univer sally adjustable abutment-supporting means 
to present said abutment in desired position 
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for engagement with said form; substan 
tially as described. 

50. Form and work-supporting means for 
mechanism of the class described, compris 
ing a movable member provided with a plu 
rality of shoulder devices in alinement with 
each other, and arranged respectively for en 
gagement. One with a form, and another with 
a work-blank; substantially as described. 

51. Form - supporting limeans for mecha 
nism of the class described; comprising a 
form-engaging shoulder occupying a prede 
termined position and a member arranged to 
engage said form and hold it in direct en 
gagement with said shoulder; substantially 
as described. 

52. Form - supporting means for mecha 
nism of the class described; comprising a 
form seat; a form - engaging shoulder; a 
draw-bolt lying beneath the surface of said 
seat and provided with a finger to engage 
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said form; and a draft-screw extending 
through said shoulder, to draw said bolt and 
form toward said shoulder; substantially as 
described. 

53. A filling-piece to complement the Sup 
port-engaging edge of forms when used in 
apparatus of the class described; said filling 
piece comprising a member presenting on One 
side a contour corresponding with the edge 
of said form, and On the other side a con 
tour suitable for engagement with the form 
engaging portion of the form-support; Sub 
stantially as described. 

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

THOMAS LUND. 
Witnesses: 

ELIZABETII. C. CouPE, 
ARTHUR L. RUSSELL. 

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

25 

30 



It is hereby certified that in Letters Patent No. 1,024,516, granted April 30, 1912, 
upon the application of Thomas Lund, of Beverly, Massachusetts, for an improve 
ment in “Mold-Forming Machines,” an error appears in the printed specification 

requiring correction as follows: Page 8, line 37, for the words “movable bodily 

read having a universal body movement, and that the said Letters Patent should be 

read with this correction therein that the same may conform to the record of the 
case in the Patent Office. 

Signed and sealed this 11th day of June, A. D., 1912. 

SEAL. C. C. BILLINGS, 

Acting Commissioner of Patents. 


