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No. 733,967

Patented J uly 21, 1903.

UNTTED STATES PATENT OFFICE,

L

- GEORGE F. HUTCHINS, OF WORCESTER MASSAOHUSETTS AND JOIIN BEN-
~JAMIN LOSEY, OF GROTON, NEW YORK, ASbIGNORS TO UNIVERSAL
SAFETY TREAD COMPANY, OF JERSEY CITY, NEW JERSEY, A CORPORA-

TION OF NEW JERSEY

BENDING-MACHINE AND BIE THEREFOR.

SPHRECILFICATION fdrming part of Letters Patent No. 733,967, d_atéd July 21, 190§;
- Application fled July 19, 1902, Serial No. 116,224, (No model.)

To all whom it may concern:

Be it known that we, GEORGE F. HUTCH-

INS, residing at Worcester, in the county of

Worcester and State of Massachusetts and
JOHN BENJAMIN LOSEY, residing at Groton

in the county of Tompkms and State of New
York, citizens of the United States, have in-

| vented certain new and useful Improvements
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in Bending-Machines and Dies Therefor, of
which the followmﬁ' 18 & specification, refer-
ence being had therem to the accompanying
drawings.

‘The ob,]ectof our invention is to produce_

a machine for forming sheet material (com-
monly sheet metal) with a plurality of perfo-
rations each of which is provided at its oppo-

‘site sides with outwardly-extending integral

projections of regular and uniform appear-

ance and parmcularly of equal height. Such

product is not new with us, but is illustrated,

for example, in Figure 8 of United States

Letters Patent No. 638 ,066, granted to Fred-
erick W. Huestis, assignor to the Universal
Safety Tread Company, for a tread for stairs,
&c., on December 5, 1899, and in numerous
forelgn patents, '

Fig. 11is a side elevation of our new ma-

chme, showing portions of delivery and re-

celving tables one at one side and the other
at the other 51(16 of the machine. Fig.2 isa
partml front elevation of the machine, show-
ing the female-die-block support, the fema,le

dle, and certain other parts in vertical sec- |
tion at line 2 2 of Fig. 4 and on a line paral-

lel with the front slde of the machine. Fig.

3 18 an elevation of a portion of the machine,

looking at it from its right-hand side as 113.
stands in Fig. 1. This view illustrates the
arrangement of the punches in parallel lines
and 1in files and shows other parts of the ma-
chine to be described. Fig. 4 is a top plan
view of the female die- bloc,k and of certain
cross-bars and antifrietion-rollers carried by
the female-die-block support. Fig. 5is a par-

tial top plan view of the female die-block, |

- showing three punches in cross-section.
-6 1s an under plan view of the male die-block.
Fig. 7 is a side view of one of the punches
| view of allbuttheshank of oneof the punches so
-which next cut and bend. Fig. 9 is
‘view of one of the finishing-punches, the tang

of the punch being broken off. Fig. 10 is a

_cross-sectional view on line 10 of Fig. 13-and

‘represents a piece of sheet metal asit appears 5.
‘after the first acting punch has 0perated on

sively done their work. FKig.13isa top plan
view of the material in process.

Flga

which first cut and bend. Fig. 8is a side

a side

it. Fig. 11 is a cross-sectional view at a line

11 11 of Fig. 13 and represents the material -
‘after the second acting punch has operated
on it.
finished product of the machine at line 12 12
of Fig. 13 and shows the condition of the ma-

IFig. 12 18 a ¢ross- sectional view of the 6o

terlal after all three punches have succes-

65 '
In the drawings illustrating the punclple

of our. invention and the best mode now

known to us of applying that principle, A is

| an ordinary punching-machine having a ver-
‘tically-reciprocating die-carrying member a 40

and comprising a die -support a'. These

punching machines or presses are made in a
great many different forms, and, generally

considered, comprise intergeared statlon&ry

‘and reciprocating beds, one of which car- 75

ries the female and the other of which car-
ries the male die-block, as will be readily un-
derstood by all skilled in the art, In accord-

‘ance with our invention we attach the male

die-block D to the reciprocating die-carrying 8o
member ¢ and mount underneath the same
on the support ¢’ the female-die-block sup-
port D? in which the female die D' is mounted

in any suitable manner, but preferably by the
dovetaill construction illustrated. The male 85

‘and female die-blocks D and D', W1th other

parts to be described, are new Wlth us,’as are
also the work- supporb tables B?® and B’ and
other parts hereinafter described.

Male die - block D is prowded with three Qo
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die recesses d® and d*.
the male die-plate D causes the punches d to

=
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parallel rows of punches, each row of punc‘hes | first-formed row of projections x (with the 65

comprising any desired number of punches

held in the die-block in any desired manner,
but preferably severally removable there-
from, so that in case one of the punches 1s

broken or dulled a new or repaired one may

be substituted. The punches d of the first
row are severally formed, as shown in Figs.
6 and 7, with the cutting-apex 1 at one side
of the longitudinal axis of the punch, the

parallel cutting edges 2 2 thereof exteunding

from the cutting-apex 1 upwardly and rear-
wardly to the rear side of the punch, and
these cutting edges 2 2 passing or extending
from the rear edge of the punch downwardly
and forwardly past the vertical axis of the
punch to the cutting-apex 1. The purpose
of the punches d is to cut and bend (in codp-
eration with the corresponding female-die re-
cesses 3, see I'ig. 5) the projections x (shown
in Figs. 10 to 13, inclusive) in the sheet mate-
rial X. To this end the sheet material to
be treated 1s
tween the punch and die members of the ma-
chine to table B’. The lower edge of the
sheet-metal plate X, as appears in Ifig. 13, is
the advancing edge. When the sheet X has

‘been fed far enough between the punch and

die- members D and D’, the first row of per-
forations a°, Fig. 10, and projections x will
be formed. The advancing edge portion of

sheet X is then lifted sufficiently to take the
projections x out of the female-die recesses

3, and the sheet is then fed along in the ma-
chine until said first row of projectionsx falls
into the first cross-groove d° in the upper
surface of female die D’, between the female-
A secoud descent of

form a second row of perforationsax. There-
after sheet X is again lifted and fed forward,
the second row of projectionsa being brought
into the first eross-groove d° between the fe-
male-die recesses d® and d*, when the first-
formed row of projectionsa will dropiuto the
female-die recesses d* which are in working
alinement with the punches d'. The third
descent of the male die-plate causes punches
d to punch the third row of projections x and
also causes the punches d’' to act for the first
time. When the punches d’ thus act, they
cut and bend down theears z’. (See Fig. 11.)
In doing this they also bend farther down the

ears 2, for the working end of each die d’ is

V-shaped, as shown in Iig. 8. Sheet X is
again lifted and fed forward until the first
row of projections z (together with their
companion projections ') are brought over
and into the second cross-groove d7 in the up-
per face of female die-block D’ between fe-
male-die recesses d* and d°. Then the male
die-block descends and punches d and d’ per-
form their work, as already described. Sheet

placed on table B* and fed be- |
order to avoid lifting the advancing edge and

subsequently to avoid lifting the succeeding

jections .

companion projections ') are brought over
and dropped into the female-die recesses d°.

| At this time four rows of projections have

been formed, the first-formed row being in
recesses d° thesecondly-formed row beingin

cross-groove d7, the thirdly-formed being in

die-recesses 4, the fourthly-formed row De-
ing in eross-groove d° TUpon the next de-
seent of male die-block D all three rows of
punches d', d’, and d? act upon sheet X, the
punches d? being finishing - punches and
longer than the other punches, so as to pass
between the projections x and «' and press
them farther apart until they stand parallel
one with the other and substantially at right
angles to sheet X. Sheet X in the feeding
thereof after the first action of punches d is

‘moved forward, then lifted, then moved for-
ward, and then dropped or lowered, and these

operations are repeated until the sheet X has

been treated to the desired extent; but atter.

the first operation of the finishing-dies d? in

portions of sheet X, that have been acted on

by the finishing-dies and so to facilitate con-
‘venienece in feeding, it is desirable to feed
sheet X forwardly without lifting the

jections x and ' out of the die-recesses d°.

Consequently we form female die-bloek D’
‘with the clearance d°.

. (See Figs. 5 and 2.)
To this end the margin of the die-block D'is

cut away opposite the outer sides of die-re-

cesses d° to a sufficient depth to allow the

projections 2 and " to pass easily out of the

recesses d° when sheet X is fed forward.
Cutting-apex 1 of punch d in severing the

sheet: X forms the end 2 of the projection &’
(see Fig. 10) so that the apex 3 of punch d'
‘doesnot cut,and only thecorners 4 of punches
d’ cut in forming the projections x'.
offsetting the apices 1 and 3 of punches d
and d’' the companion projections x and &
‘are readily formed and the ends of projec-
tions «' forced downwardly without being

crowded against the previously-formed pro-
It is in part to prevent such
crowding of the secondly-formed projections
' against the first-formed projections
during the formation of the projections

by the punches d' that the offset of the

apices 1 and 3 is desirable. Such offset-

ting is not absolutely essential in all cases;

but it is to be observed that the apices of
the intermediate punches are offset in rela-
tion to the apices of the preceding punches—
namely, for the purpose of preventing the
sheet X from being crowded edgewise when
the punches descend. Sheet X is laid upon
table BB® and moved by hand or some suitable
mechanical feed between the die-blocks D D'.
After passing from table B it is led on anti-

"X is again lifted and fed forward until the } friction-roller F and the cross-plate f, ar-

pro-
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' ranged transversely of the female die-block

~cured to the die-block support D= ;
support arms ' are yieldingly supported by
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D’ and parallel with the die-recesses d3, d*,
and d’. Antifriction-roller F is a plam-
surfaced roll Joulnaled in the arms of a
hinged bracket /', supported on suitable jour-
nals f*1in the vertical arms f°, suitably se-

springs % interposed between the undersides

of said arms /' and the die-block support D?.
These springs serve to hold the roll K up-

wardly toward the under side of the cross-
bar f, and the purpose of having the roll F
held up by spring-pressure isto accommodate
stock varying somewhatin thickness and also
to give an easier play to the antifriction-roll ¥
as the sheet X 1s drawn overit. When sheet
X passes the cut-away portion d® of the fe-
male die-block, the advancing edge of the
sheet passes under a cross-bar f, which is
parallel with and corresponds to the c¢ross-
bar /°. DBeneath cross-bar f°there is an anti-
frietion-roll F', mounted and controlled by
spring-pressure similarly to the antifriction-
roll ¥; but roll F' is provided with an an-
nular collar % the purpose of which is to
engage the under side of the sheet X between
rows of projections and to lift the plate up-
wardly, so that the ends of the projections x
and ' will either not drag or drag butlightly

over the surface of the female die-block D’
‘during the feeding of the stock. That edge

of the. sheet X which is farthest from the op-
erator as he stands in front of the machine
(the front is shown in Fig. 1) is conveniently
guided by the spring-pressed. vertical rolls
3, one on each side of the machine.” Each

roll G is mounted on a vertical stud carried |

by the swinging arm ¢ of the vertleal rocker-
shaft g’, which is journaled in a bar ¢* shown
as ﬁ\.ed to and projecting from the frame of
the machine above the female die - block.
Sald vertical roek shaft ¢’ is combined with
a helical spring ¢° one end of which is fast
to the collar 94 which is loose on the rock-
shaft g’, and the other end of which is secured
to an arm of the bracket ¢, the spring being
so arranged that its tension serves to press
the rolls & toward the front of the machine
during the feeding operation. That edge
of sheet X which is nearest the operator is
guided by the front vertical walls of the
spaces formed between the under sides of the
cross-bars f and f° and the rolls F and F'.
Sald cross-bars are mounted at each end on
vertical supports ¢g°, and one of these guides
serves for the inner edge of the sheet, as rep-

resented by ¢b, indicated in the inner wall

of one of the two front and similar uprights
g°. That margin of the sheet X which is
nearest the operator as he stands in front of
the machine is preferably held onto its work
by the antlfrwtwn roll g%, mounted .in the

The roll-

upwardly.

desirable in feeding the sheet material from
table B, which is a homzontal table, only the
front 16“‘8 of which are shown in the draw-
ings,-'that the surface of that table be con-

S
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siderably above the upper surface of the fe-

male die-block and that the upper-surface of
the receiving-table B’ be also above the up-

70

per surface of the female die-block, so that

as the sheet material passes from one table

to the other through the machine it will be

bent down when the punches operate and

75

tend to spring upwardly in counsequence of
its own resiliency when the punches move

The springs f* facilitate this
movement of the sheet metal. Conveniently
the inner end of each table B*and B’ is a
hinged section, as shown, carrying an anti-
friction-roll'6. This hinged end of the table

1s held in any desired a(];justed position by

the strut b'.

In practical use the machme which we ha.ve
deseribed is used for converting strips of
sheet metal or other sheet material of very
considerable length into sheets having rows
of perforations with integral projections at
two opposite sides of each perforation.
perforations and projections are frequently
for the purpose of holding lead or other non-
slipping material; but the produet of this

machine may be used for numerous other pur-

poses.

Having thus deserlbed our invention in

the best form which is now known to us,
we desire to be understood as claiming it

Such
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in the broadest legally-permissible manner

and with the expectation that different con-
structors will embody some or all the fea-
tures of our invention in somewhat dlfferent
forms.

Prior to our 1nvent1on no organized con-
struction, so far as we are aware, has been
devised for doing the specific kind of work

| done on this machine.
The advantages of our machine are that it -

b

will make the structme illustrated in Fig. 13
with accuracy and ra.pldlty

What we claim is—

1. A male ‘die-block prowded serialvm,

with a row of initial cutting and bendlng .

punches; arowof eomplementary cutting and
bending punches; and a row of finishing-
punches

bending punches; and a row of finishing-
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2. A male die - Dblock pmwded serwatim,
with a row of initial cuftting and bendlnﬂ'_
‘punches; a rowof complementary cutting and

120

punches which are Jonger than the 013]:1@1

punches.

3. A male die- bloek provided, seratim,
with a row of initial cutting and bendmg‘
‘punches; arow of complementary cuttingand

125

bending punches; and a row of ﬁmshmg- )

punches; salidinitialand complementary cut-
(See Figs. 3 and 4. ) Itisquite | ting and bendmo'punches being formed with
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apices, and the apices of the punches in one

|

In testimony whereof we affix our signa-

row being offset with relation to the apices of | tures in presence of two witnesses.

the punches in the other row.
4. A female die-block provided, seriafim,

with a row of initial recesses; a cross-groove; |

a row of complementary recesses; a Cross-

groove; and a row of finishing-recesses.

10

5. A female die-block provided, seriaizm,
with a row of initial recesses; a cross-groove;
a row of complementary recesses; a Cross-
oroove; a row of finishing-recesses; and a
clearance-recess.

GEORGE F. HUTCIHINS.
JOHN BENJAMIN LOSLKY.

Witnesses to Mr. Hutching’s signature:
EDWARD 5. BEACH,
M. K. COVENEY.

Witnesses to Mr. Losey’s signature:
CHARLES L. HAWLEY,
ArLiceE K. ERB.
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