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PATENT .FFICE

UNITED STATES

JOSEPH H. RAMSEY, OF ALBANY NEW YOR:K:, ASSIGNOR TO. RAMSE‘Y CHAIN co. ING, '
OF ALBANY, NEW YORE, A oonroRATmN OF ZNEW YORK. '

‘I’UNCHING TOOL .A,N.D METBOD OF MAKING SAME, .

Application filed October 12, 1923, Serial No. 668,130,

To all whom, it may concern’

Be it known that I, Josepm H, Ramsey, a
citizen of the Unlted States, residing at
Albany, in the county of Albany, State of

5 New York, have invented certain new and
useful Improvements in Punching . Tools

and Methods of Making Same; and I do .

hereby declare the following to be a full,
clear, and exact description of the 1nventlon,

10 such’ as will enable others skilled in the art
to which it appertains to make and use the,

same.
This invention relates to punches ‘lnd dies
and to a method of making tools for punch-
15 ing metals and particularly the tools which
are employed in the manufacturing of hnks
for silent chains, although the 1nvent1on 1s
not limited to tools for any specific purpose.
Silent chains are composed of a plurality
20 of overlapping sets of links which are con-
‘ nected by plntles extending through open-
ings therein, The links are blanked from

metal strips which are first punched jor. per- -

forated to provide the pintle openings in
25 properly spaced relation.

To facilitate the production of the- hnks

without waste from the metal strip it is

desirable to punch and likewise to blank two

or more links at each operation. ' As the

30 blanknw operation follows that of punchln(r_

arranged with extreme aeoumcy to _ensure

proper register and to avoid inaeccuracies in
the links which would make the  chain
35 worthless. . Furthermore, it is desirable that
the dies be removable individually from the

able w1th others of the spme kind and the
wearing of a partmular d1e necessitated the
maklncr of an entirely new block and of co-
operatmo punches “therefor. Die-making

.is a very cogtly operation and much unneces-

sary expense resulted from the method fol-
lowed in making the dies and punches
Tt is the object of the present invention

60

to provide punches and dies and a method

of making such tools whereby aceuracy and
exact ahgnment is ensured, distortion . in

hardenlng is avoided and 1nterchancreab1hty

is secured, so that the cost of preparing and
replacm(r punches and dies is reduced to a
minimum and variations in the dimensions
of product cut by the dies is substant1ally
eliminated. .

Other objects and advantaces of the in-
vention will be apparent as it is better
understood by . reference to the followm‘T
specification and accompanying drawing, in

.which—

Fig: 1 is a diagram indicating - the ar-
rangement of . the perfoxatlons or plntle
openings in the metal strip with the outline
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of the links, as finished by the bhnkmo _

dies, superposed thereon,
Flg 2 is a plan view of a block with the

perforating dies disposed therem, ,

Fig. 8 is a vertical section through the

~perforating dies and punches;

Fig. 4 is a plan view of a block WLth the
blankmg d1es disposed therem,

Fig. 5 is a vertical seetion through the
blanking dies and punches; and

F10' 6 isa sectlon on the hne 6-—6 of FJg

supporting blocks in which they  are as- ,4

sembled to permit repair or replacement,

when the punches or dies are worn: or in-

40 jured. For rephcement the new punoh or die

must be an exact counterpart o:f the original
and it must be disposed in a.certain defi-
nite relatlonshlp to .the other punches and
dies.

45. Heretofore in makmg a die the opemn0~
wags cut in a rectangular steel block of con-
siderable size. The entire block was then

hardened and because of its size: .considerable

distortion of the die resulted The co- -

50 operating punch was supported in a similar
block and positioned tocooperate as closely
as possible with the die.: Extreme accuracy

was impossible and rapid wearing of the’
cutting edges of the die usually resulted

656 The punches and dles were not interchange-

The 1nvent10n depends upon Lhe utiliza-
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tion to the maximum possible extent in tool- -

making of boring and turning ‘operations

.Wthh are capable. of apphcatlon with ex-

t;ceme accuracy. A supporting ) block of qteel
is first finished to exact ‘dnnensmns to recelve

- the dies or punches A circular opening is-

then bored in the block upon -a center which
18 estabhshed by the desn‘ed relat],onshlp of
the euttmg edrres of the d1es A -second

Opening. overhppmg the first is then hored

on anothér center . Whlch is 11kew1se estab-

lished by the desired relationship of the cut--

tmg edges of the dies. The exact position-
ing of the openings can be assured by the
use 0;f Johansen gauges or equivalent - de-
vices in connection with  the horing bar.
The common chord of the- two clrcular
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openings - establishes a - definite angular
relation with the axes of the block and
furnisheg a datum to which all dies and

punches ‘are finished so that when mounted .

in the openings they will always assume the
same position relatively to each other in the
block. The block may be hardened and

“ground or not as desired ; as it is not subject

to wear hardening is unnecessary.
. The dies.are next- formed in cylindrical

“steel blocks: of approximately the diameter

“of the openings in the supporting blocks,
“but slightly over-size. TIf the die openings

20

are circular they are bored in the die block
in exact relative position. I1f the openings

“are irregular in shape as in the case of the

blanking dies the block is split into two

- parts and the openings are cut, for example,

by a special milling cutter. The die blocks
are then hardened, and owing to their rela-
tively small size there is no material distor-
tion. After hardening the die blocks are
mounted in a special fixture and ground,
first to the exact diameter of the openings in
the supporting block and then at one side
so as to provide a flat surface corresponding
to the chord of the overlapping openings.

" The angular relation of the flattened surface

35
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to the cutting edges of the die is fixed so
that when the die blocks are mounted in the
supporting block the cutting edges of the
contiguous dies will be in the exact relation
desired. . As all similar die blocks are
finished in the same manner and to the same
dimensions, they may be duplicated exactly

.and are Interchangeable.

The punches are ground to exact dimen-
sions and are supported in punch blocks hav-
ing openings to receive them, the openings
being bored on predetermined centers ex-
actly as the die blocks are bored. .The punch
blocks are ground to fit the openings in the
supporting blocks and have flattened sides
in proper angular relation to the cutting
edge of the punches to ensure mounting
thereof in predetermined relationship. The

punch blocks are therefore exact comple-

ments of the dies and cooperate with all dies

of the same kind and dimensions. |

Referring to the drawing for a more de-

. tailed disclosure of the invention, 5 indicates
~a metal strip from which- the links are

<
=1

stamped. - The strip is.fed through the
stamping machine by mechanism (not

5 shown) and is first perforated as indicated

at 6. It'is to be understood that the per-

~ forations may be of any “desired form de-

60

pending upon the design of the links. For

convenience the perforations are indicated

as circular. After perforation the links are

‘blanked from the strip and usually have the
“form indicated in dotted lines 7 on Fig. 1.

" The relative positions of the punches and

65

dies for perforating and blanking the links
are indicated in Fig. 1, it being desirable to

1,499,309

punch and to blank two links at each opera-
tion. To accomplish this result successfully
it is necessary that the punches and dies of
each pair bear a definite and predetermined

relation to each other; and as hereinbefore

indicated it is the purpose of the present
invention to" ensure that this relation is
maintained.

In carrying out the invention a support-
ing block 8 of steel or other suitable mate-
rial is first. finished to exact dimensions.
This block is adapted to be secured to the
platform 9 on the punching machine. - The
block 8 is mounted in a boring machine and
a circular opening -10 is bored therein upon
a center which is definitely established by
the desired relation of the finished dies in

‘the block. The center may be accurately de-

termined by the use of Johansen gauges or
other suitable precision instruments.. A sec-
ond circular opening 11 is then bored in the
block in overlapping relation with the open-
ing 10 and upon a center which is deter-
mined and fixed in the same way. These
two circular openings have a common chord
12 which is disposed in a definite angular
position with reference to the axes of the
block 8. The chord establishes, therefore, a
datum to which all ‘dies are finished, and
when so finished the dies may be inserted in
the openings and will assume and maintain
a fixed and definite position in the support-
ing: block: : ) o
The dies 18 and 14 are cylindrical in form
and are made from steel blocks. If theopen-
ings 15 in ‘the dies are circular they are
bored in the die blocks in the exact relative
position in which the perforations are to be
made in the metal strip 5. The exact posi-
tion of the openings may be-determined as
in the case of the openings 10 and 11 in the
supporting block. The die blocks are slight-
ly oversize and are hardened in the usual
manner before they are finished. As the die
blocks are of relatively small size the hard-
ening operation does not cause any material
distortion. After hardening the cylindrical
surfaces of the die blocks are ground until
the blocks are of the exact diameter to fit the
openings 10 and 11 in the block 8. They are
then ground to provide flattened surfaces
corresponding to the chord 12, these surfaces
being disposed 'in exact angular relation to
the axes of the die blocks and the cutting
edges of the openings 15. - Suitable fixtures
are employed to determine the position of
the flattened sides of the- die blocks so that

“every die is a complement of every other,

and when the dies are mounted in the block
8 the cutting edges will assume a definite po-
sition with reference to the cutting edges of
the complementary block. The die blocks
may be fastened to the block 8 by screws 16
or other suitable means. ' '

“The cooperating ~ punches are 'similarly
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formed, a supporting block 17 being first
prepared and bored to provide overlapping
openings having a common chord. The
punch blocks 18 and 19 are then bored to re-
ceive the punches 20 which have been previ-
ously ground to the proper shape and size.
The punch blocks 18 and 19 are hardened and
ground to the proper dimensions to exactly
fit the openings in the supporting block 17

and are provided with flattened sides corre- :

sponding to the common chord of the circu-

lar openings. The angular relation of these

flattened sides to the punches 20 is prede-
termined and fixed and when the punch
blocks are mounted in the supporting blocks
17 the punches necessarily assume the proper
positions to cooperate exactly with the open-
mgs 15 in the die blocks 13 and 14. When
the dies and punches are mounted in the
punching machine they are in exact align-
ment and perform their intended function
with the minimum of wear. In Fig. 3 the
punches and dies are shown in assembled re-
Iation with a stripping plate 21 which en-
sures withdrawal of the punches from the
strip 5 as it passes between the die blocks
and the stripping plate. :

The openings in the blanking dies are nec-
essarily irregular in form but the dies are
prepared and mounted in substantially the
manner hereinbefore described. Thus a sup-

porting block 22 is first finished to the de- -

sired dimensions and is bored on-predeter-
mined centers to provide circular openings

5 23 and 24 in overlapping relation and hav-

ing a common chord 25. The die blocks are
each made in two parts 26 and 27.- These
blocks are first made over-size and the open-
ings 28 are formed in the parts 26 and 27 by
means of suitably shaped milling cutters.
The blocks are then hardened and are
ground to the exact diameter of the open-
ings 28 and 24. Thereafter flattened sides
are formed on the die blocks while they are

held in assembled relation, the flattenied sides.

being in exact angular relation to the axes
of the blocks and to the cutting edges. The
die blocks may then be assembled with the
supporting block 22 and secured thereto by
serews 29 or other suitable fastening means.

The cooperating punches are, as indicated
in Fig. 5, mounted in a supporting block

30 which is provided with overlapping cir-.

cular openings having a common chord and
predetermined centers, the openings being
formed by boring as herinbefore described.

The punch blocks 31 ‘are formed. oversize

and are bored to receive the: punches 32
which are separately formed and hardened.
After the punch blocks have been hardened
they are ground to the diameter of the open-
ings in the supporting block 30 and similar-
ly provided with flattened faces correspond-

ing to the common chord of the overlapping

circles and in exact angular relation with

-3

the axes of the blocks and with the cutting
edges of the punches 32.  When the punches
are assembled with the punch:blocks 31 ‘the
cutting edges will be in proper relation to
cooperate exactly with the cutting edges of
the dies.” The punches and cies are assem-

‘bled in the machine with a stripping plate

33 ‘disposed therebetween which ensures-

“geparation of the punches from the strip 5

ds the Iatter passes through: The punches
are provided - with leaders 34 which enter the
perforations in the strip and ensure the

centering thereof so that the edges of the

Links will bear a predetermined relation to
the perforations. .

From. the foregoing it will be observed
that I have provided tools for punching
metals and a method of preparing such tools
which ensures the duplication thercof: with
mathematical exactness. Furthermore, the
method, because of the utilization of inex-
pensive operations of boring, turning and
grinding, ensures the production of the tools
with a minimum of expense.  The accu-
racy and interchangeability of the separate
tools permit replacement of parts broken or
damaged in use and avoids losses which
otherwise "occur. through the necessity of
duplicating parts which are not worn be-
cause other parts have been injured in use.

Various changes may be made in the form
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and arrangement of the tools and in the de- °

tails of the method as herein described with-
out departing from the invention or sacri-
ficing any of the advantages thereof.
© T elaim:— \

1. In a punching tool the combination of
a supporting block having overlapping cir-
cular.openings with their centers in definite
and predetermined relation,-and cylindrical
blocks having the desired cutting edges with

“flattened sides corresponding to the common

chord of the intersecting circular openings
and disposed in definite relation to the cut-
ting -edges whereby when the ¢ylindrical
blocks are mounted in the circular openings
the -cutting edges of the cylindrical ‘blocks
will bear a definite relation to each other.

2. A method of making punching tools,
which comprises boring overlapping circular
openings in 4 supporting block with their

~centers in definite and predetermined rela-

tion; forming eylindrical blocks having the

‘desired cutting ‘edges with flattened - sides

corresponding. to-the common chord of the
intersecting circular openings and disposed

in definite relation to the cutting edges

whereby when  the. cylindrical blocks are
mounted in the circular openings the cutting.
edges-of ‘the cylindrical blocks will bear a
definite. relation to each other. i
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- 8. A method of making punching tools, .

which comprises boring overlapping circular
openings in a supporting block with their

centers in' definite and predetermined rela- 1
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tion, forming cylindrical blocks having the
deésired cutting edges, grinding the cylindri-
cal blocks to provide Hattened sides corre-
sponding -to the common chord of the inter-

‘secting circular openings and disposed in

deﬁmte relation to the cutting edges where-

by when the eylindrical blocks are mounted

in the circular openings the cutting edges
will bear a definite relation to each other.
4. A method of making punching tools,

-which comprises boring overlapping cireular .

openings 1n" a supporting block with’ their

~centers in definite and predetermined rela-

1,499,309

tion, forming cylindrical blocks having the

- desired cuttmg edges, hardening and grmd—

ing the cylindrical blocks to provide flat-
tened sides corresponding to the common

_chord of the intersecting circular openings:

and disposed in definite Telation to the cut-
ting edges “whereby when the cylindrical
blocks are mounted in the circular openings
the cutting-edges will beal & deﬁmte relation
to each other.

In testlmony Whereof I afﬁx my mgnftture

JOSDPH H. RAMSEY

15

20



