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Patented Jan. 6, 1931

UNITED STATES

1,787,815

‘COMPANY, OF CLEVELAND, OHIO, A CORPORATiON OF OHIO

" CUTTING DIE

Application filed September

. This invention relates to improvements in’

cutting dies. - - . )
' .The invention is designed primarily - for
the cutting or trimming of- sections or
s banels of box car steel doors of the general
-type illustrated in Patent No. 1,542,400,
granted to Allan S. Barrows June -1, 1920
to ‘which reference should be had for a
clearer understanding of “the description
10 hereinafter following. While the following
description of the specific embodiment of

~ the invention illustrated is directed to doors-

of the type illustrated in said Barrows pat-
ent, it will be understood by those skilied
15 in the art that this is merely for convenience
of description and is not intended: by way

- of limitation inasmuch as the.invention is
- adaptable to the manufacture of. other ar-
ticles. , R
In the manufacture of steel doors of the
type shown in said Barrows patent, many
minor variations are encounterd. For .in-

2

“stance, the width or height of the door may.

“vary a few inches in order to accommodate,
26 the variable size door-openings of box .cars.
" Further; different railroads employ. different

fixtures for hanging the doors.and:these
different fixtures frequently necessitate varia-

tions in the upper and lower portions .of
the ‘door in order to permit the attachment:
of the fixtures thereto. Also, as will be seen:

50

by reference to said Barrows patent, the

panels  themselves vary somewhat, it being
observed that the middle panel has the ver-,
5-tical edge corrugations 23 thereof extending:

“through the upper and lower marginal edges

of the said panel whereas, in the case .of the

upper and lower panels A and C, the vertical
edge corrugations 22 and 23 only. extend to

40. one horizontal edge of the panels. .. °

location and extent of the corrugations
therein,

oO panded and varied to take care of all of the

~In the economical manufacture of doors:
of the type indicated, it is practically im-.
possible to have. adifferent die for every
“different size door or panel and for every.
;- different variation that may- occur inthe-

Economical quantity production.
necessitates that cutting dies be provided.
~which may be -readily - adjustable and ex-.

8, 1927. Serial No. 218,218.

pdssible ,slzariétions ‘entering into thé manu-
facture of different size doors.for the differ-

ent railroads. '

One object of my invention, therefore, is.

to provide an adjustable male cutting die,
particularly adapted for cutting or trimming
sheets or pansls of different sizes both as to
width and length and which are variable also
as to -certain corrugations or indentations
therein and wherein the adjustments or in-

terchange of parts may be readily effected

with a minimum of time and labor. .

More specifically, an object of my inven-

tion is to provide an adjustable male cutting
die of the type indicated which. is comprised
of four mamn sections themselves adapted to
triin or cut a sheet or panel of minimum size
and with which are adapted to. be combined

extension  sections -for expanding. the . die.

either as to width or .length or both to cut

‘or trim sheets or panels up to the maximum

size -for which the die is intended.

A further specific object of the invention
is to provide, in a die of the type indicated
in the preceding paragraphs, interchangeable

corner sections to take care of variations-in-
corrugations or. indentations that may' oc-:

cur in the panels or sheets to be cut.:

Other objects of the invention will more.

clearly appear: from the description and
‘claims hereinafter following. '

In the drawings forming a part of this
specification, Figure 1 is a-bottom. plan view:

of a male cutting die showing my improve-
ments embodied therein. . Figure 2 is a side

elevational view-of the die shown in Figure:

1. Tiguare 8 is anend elevational view of the

die shown in Figure 1.. Figures 4,5 and 6 are:

vertical sectional views-correspording to the
section lines 4—4, 5—b and 6—6 respectively,

of Figure 1, the sectional views being upon

a somewhat larger scale than Figure 1. - Fig-
ure 7.is-a pottom plan view similar-to Figure

1; but illustrating the die expanded both lon-.

gitudinally -and transversely-to. operate on
Iarger sheets or panels.  And Figures 8 and
9 are vertical sectional views corresponding

to- the .section lines 88 and 9—9, respec-.

tively. of Figure 7 and being upon a some-
what larger scale than the latter figure.

PATENT OFFICE

' FRANK DITCHFIELD, OF CLEVELAND, OHIO, ASSIGNOR TO YOUNGSTOWN STEEL DOOR

66,

70

80

85,

90

95

100 -




15

- when in a cutting machine, the bottom plan

10

. 20°

25

While F igureé 1 and 7 are bottom plan views,
the remaining figures are shown to illustrate
the parts as the same will actually. appear

views being-shown to better illustrate the
assemblies. = - _ '
In carrying out my invention, in the pre-

ferred form lustrated, I employ feur main

frame sections A—A and B—B; four inter-
changeable corner frame sections C—Cj; in-
terchangeable side extension frame’sections

D—D; and interchangeable end extension

frame sections E—I.

The two main frame: séctions A-—A ave.
“alike and also the two sections B—B are alike,

it being understood that the seetions BB

-dare complemental to the sections A—A gnd

section will suffice. . _ ‘
" Taking: for® ilustration; the main frame
section A, the same is of generally rectangn-

lar outline and preferably comprises a cast-

consequently a detailed description of otie

ing having a longitudinally extending; ver-

tical up-standing flatige 10" on its intier side;
an end vertical flange 1¥ on its inrer end; o
vertically exteriding flange 12 on its euter

-end ; and & vertically extending Iongitudinal

flange 13 én its outer side. - At the outside

. eorner, the flanges 12 and 13 are so fornted as

30

to provide a re-entrant right angle corner 4.
All of the said vertical flanges are formed in-

‘tegral with a bottont plate section 15, the plate

geetion extending to- opposite sides of the

_respective flanges, as clearly indicated in the

35

46

45

50

7

“drawings so that, when the sections A and
B-are assembled, as shown, for instance, in =
Figure 1, the flaniges 10~-10 and 11--11 wilk
be separated from each other and there will

be tweo lines of partitions between the main

“frame seetions A aiid B, one of said lines of-
partition 115 extending longitudinally and

médially of the franie assembly and the other

line of partition 16 extending transversely

and-medially. As will be understood by
these skilled. 11 the art, 41l of the main framie

sections as well as the extension sections D-

anc- I, when the parts are sécured tegether
ag hereinafter deseribed; are adapted to be
directly bolted or otherwise suitably: secured
to the underside of a vertically reciprocatitig

“cross-head of a suitable press.

- The longitudinal flanges 10 are braced on
their respective outer sides by vertieal ribs
1717, the latter being so located as to abut

= each other-when the four main sections A and
Brare bolted together as shown in Figure 1.

Similarly, the flariges 11 are braced by verti-

cal ribs 18 -on their outer sides as elearly.

shown in Figare I. Each main section A

60~ annd Biis further provided, ‘outside of ‘the

flanges-12 and 13, adjacent the lines of parti-

-B57

tion, with additional vertical flanges 19—19,

the" Tatter-having abutting ribs 20 as best’

showti in Figure 1. All of the said flanges

10,11 and 19-are provided with alined aper-

1,787,815

tures adapted to receive securing bolts 21—21
to firmly lock the parts together to form a
unitary structure. . .
Each main section A and B, in the outer
corner thereof, is provided with a flat bed 22,
on which is adapted to be seated the corre-

70

sponding corner séction C:that-may be used

therewith. - -

The corner sections C, shown in the draw-.

ing, are all illustrated as of like forin and
the “particular form . illustraied is that

adapted for shedaring a door panel where the .
edge corrugation of the latter exvends to both -

edgesthereof, a5 for instance, a panel section
such as shown at B in said Barrows Patent
No. 1,842,400. Asshown, each:said corner

section isin the form of a generally rectangu--
lar- cagting having four upstanding veitieal.

flanges 28—24—925 and 26. The corner sec-
tionr also has a bottom main web or plate 27

-adapted:to seat on the bed 227" The two:
flanges 23 and 24 (Figure 1) are.extended at-
right angles to each other and fit against the:

vertically extending flanges of the main see-
tions which défine the re-entrant-corner angle

14 hereinbefore mentioned and are adapted to.

be-bolted thereto as by-bolts 28—28. The
otler vertical flanges 25-and 26 are specially
formed to receive the knives as hereinafter
described. In addition, each corner section

C is provided with two outwardly extended

horizozital bottom flanges 29 and 80, perfo-

rated and adapted to receive securing bolts

31—31 for attaching to the main
or Byas the case may be. T

Referring more particularly to Figures 5
and-6, it will be seen that the flange 25 of the

section: A

corner section -is -extended upwardly (or-

80

0.

downwardly depending upon the manner in -

which the device is viewed) beyond the gen-

eral plane of the remaining flanges as indi-.

cated at 82, the extension 32 being of a formi to

105

correspond roughly. with the cross-section -

of the corrugation in the panel. Said flange
25-is-rabbeted -on #s outer side as indieated
at 33 50 as to provide a‘seating face for the

knife. or eutter 34 which is of a length cor=

responding to the length of the side of the
corner section,-said knife 84 being specially
shaped with "an. outstanding projectien 85
corresponding to the corrugation in the panei

10

115

where the shear is to-be made. Said knife.34. -

is secured in place by the machine bolts 86.

- The other vertical knife holding flange 26
of the cornér section isiinade somewhat shal-
lower: than the remaining - flanges  and pro-
vided with a flat surface 861, which provides

120

a seat for a horizontally disposed knife 87

secured - thereto - by “counter-sunk: machiie

serews 88, . The active eutting edge: of theé.
‘knife 87 is made flushi-with the adjacent por-:

125

tion of the cutting edge’ of the knife:84; it -

‘being obiserved that the two knives 34 and 87, -
-while extending generally at right angles to-
each other are-disposed in-two planes at.

je ity
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nght anglesto-each other;one vertlcally and.

~ the-other horizontal, thereby adapting - the

10

15

20

80 e

‘86

407

50

- sectiong A and B but are-terminated a short

ol

‘bo

corner section to make a‘clean continuous cut
at‘the corner of‘the panel while accommodat-

‘mof the corrugation in the panel. .

~In  some instances, the: corner sections will
beof~different knife edge contour than:the
one-just-described, where the same are to be
used,-for 1nstance, in‘cutting panels or sheets
that’ do not have- corrugations extending to
the edgés-and it will be under; stood that all of

the corner sections with these various mod]ﬁ-'

cations therein are interchingeable.

Figure 1 shows the cutting die assembled

for: operatlon on’ minimum size ‘sheets or
panels. TFigure T shows'the die expanded for

taking a largel sheet both longitudinally and.-

laterally. - ‘To accomplish this, the extension
sections 'D and E are employed, or some of

- theii:: Referringto the sections D, each of the

latter comprises a generally elongdted cast-
ing hayving a vertical flange 38 integral with
ar bottom web or plate section 39; which ex-
1ends to both sides of the flange 38 as shown

best, in Figures.7 and 8. “Said flange 388 is
braced on 1its inner:side by a plurality of ver-

tically extendifig-ribs 40-—41, the end ribs 40

being adapted to be’ abutted against the ad-
]acent portions of the main sections and bolt-
&d thereto as’bythe bolts42. Similarly onthe
outer 'side, additional ribs 43 are provided
adapted to_be bolted to the corresponding
ribs 19 of: the main sections.” By having ex-
tension sections D' of different lengths, it is
evident.that the die can be extended length-
wise to-any-desired extent.

The.end extension frames E are similar in

all respects to the extension sections D and

are secured to the main sections in like manner
so that a detailed description thereof is
deemed unnecessary.

Referring now to the cutting knives which
are secured to the main sections and the exten-
sion sections, it will be noted that each of

: the flanges 12 and 13 of the main sections is

rabbeted. (see Floule 4, as indicated at 44)
to form a knife receiving seat. Knives45 are
secured to these seats and it will be observed

see Figures 2 and 3) that these knives are
extended at the corners to a point adapted to
abut the corresponding knives of the .corner
sections C, as indicated at 46 and with the ac-
tive edges of the knives 45 flush with the cor-
ner section knives.. Said knives 45 are secured

i by bolts 48.  However, the knives 45 are not

extended to the partltlon lines of the main

distance therefrom asindicated at 49 and 50
in Figures 1, 2 and 3. When the cutting
die is used Wlthout any extension frames D
or E, the gaps thus left between the cutting

knives 45 are bridged by the gap br1d0f1no,

knives 51—51, each being secured in posmon

by two bolts 52, one to one main section and .

the other to the cmrespondmg ad]acent

main section. In this manner, it will be ob-.

served that the-cutting knives 45 do not have
to be disturbed or changed when any expan-
sion of the ‘dies is ‘made.. In. furtherance

of this improvement, each expansmn section.
D or E will be provided with a main knife
58 secured.thereto and the ends of which-will

terminate short of the ends of the extension
section as indicated at 54 so that similar or
the same gap bridging knives 51 may be.em-
ployed and secured in like manner. to the
main sections and extension sections to com-
plete the knife cutting edge: In other words;
when the die is expanded and an extension
section- inserted, it is only Decessary to se-
cure a short section of knife to complete. the
cutting edge, thus reducing the amount of
labor and time required in eﬁ'ectmg a change.

- I have not deemed it necessary to.illustrate
any female die since this may be of any well
known construction so long as it is of ex-
pausible type to adapt it for co- operation with

3

70

%

80

the improved male die i in any of its ad]usted. _

conditions. :

From the pr ecedmor descnptmn, it W111 be
seen that my. improv ements permit the cut-
ting of sheets or panels having a wide range
of variations as to length or width and-con-
toursatthe corners, all ehano es being effected
with a minimum amount of labor and time

00

05

and only a minimum number of interchange-- .

able parts are required to accommodate the
entire range of adjustments, thus resulting
in economical production of panels or sheets.’

‘Although T have- herein shown and de-
scribed. what I now’ consider the preferred
manner of carrying ‘out my invention, the

100

same is merely illustrative and I contemplate -
all changes and modifications that come with-

in the scope of the clalms appended hereto
-1 claims—: '
©.1. A corner frame secmon havma two up-

standmg flanges on the inner portmn thereot

“arranged at right angles and adapted to fit

,agalnst and be secured to* correspondingly
arranged flanges of a main die frame, the said
corner frame section having, on its outer por-
tion, when in operatlve position, two knife-

'holdmg seats.

‘2. An expansible, substantmlly rectangular
cutting die including: four main frame sec-
tions having their lines of partitions extend-
ing lengthwise and crosswise and adapted.to.
receive extension frame sections between them
either. 1engthw15e, cross-wise, or both; each
said® main sections having. knives secured
thereto along its outer sides, said knives ter-
minating-short distances away from the re-
spective partition sides of the sections; and:
detachable knives extending from said ter-

105

110

115.

120

125

minii of said first:-named Lmves onto the next

ad]acent section.

3. A main frame section for a detachable
cuttmg die, said section having two outside
cutting -edges extended at. right’ angles to

130
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4

eachr other and provided at the outer-corner
thereof. with a re-entrant angle and a bed
-whereby . a-: removable- corner
- adapted to be secured on said-bed and w1th1n
5 sa.1d re-entrant angle.
¢4, ‘Au extension frame section: for an ex-
pans1ble male cutting die, said section com:
prising a casting having a bottom plate and
a vertically extending flange integral there- s
with, said flange having a knife: seat thereon,
said ﬁanve, at 1ts ends, being re-enforced by
integrally formed ribs, the latter being- per-
- forated and adapted to be secur ed to adjacent
die sections. :
5. A sectional die comprlsmo' a plurahty
- of -sections - secured: together; plurality of
knife  sections detachably secured to said
frame sections, one of ‘the -knife .sections
bridging the gap between two. frame sections
and: I‘lO‘ld].y secured ‘to each of the frame‘
sections.
6.-A variable size -die compnblna

16

20

“four

main sections; four defachable corner sec-.

tions, each secured to the outer corner of a
o5 main section; and detachable. extension sec-
tions, one on each side of the die and inter-
posed: between two adjacent main sections,
whereby the corner. sectlons are interchange-
able for others having different- character-
y 1stics ‘and either .or both opposite pairs of

extension sections may be interchanged for.

others of different length or omitted to there-

by adapt the die for. cuttiig rectangular

blanks of different widths' and/or lenorths
€ 7. A variable sizedie comprising: four
main sections; four detachable :corner see-
tions, each secured to the. outer- corner of a
~main section; detachable extension sections,
one on each side of the die dnd interposed
between two adjacent main sections; cutting
knives secured to each of the main and ex-

40

tension - sections,  said knives - termmatlng‘
short of those ends of the respective sections

adjacent the next extension or main section;

secured to two adjacent sections.

8. A male cutting die for rectandular panel.
:sheets and the hke, comprising:-a. main rec-.

¢ tarigular - frame having. cutting knives -se-

cured thereto along each pair “of opposite

edges; said fi‘ame;having re-entrant angle sec-

tions at-each:of the-corners-thereof and pro-

vided .with. a bed at'.each .corner extending

" 5 within the re-entrant angle section: thereof;

and- detachable corner: frame;sections, each

mounted on a corner bed and partly extended:
within: the re-entrant angle section of. the-

‘section . is

. and removable knives bridging gaps between-
said first named knives and each detacha:blyl :

1,787,815

Vholdmg seats meetmg to provide s cornes

substantially at right angles. to eaeh other,
the plane of ene of said seats being
horizontally and the plane of the ether seat
being disposed vertieslly.

- 10. A corner frame section ada”pmd for at-
tachment to & main cutting die; said seetion

having flanges by which: it is sdapted, to be

ectred to-a main frame, said section having
two: knife-holding seats extending gemerally
at right angles to each other and meeting to

p10v1de a-corner, one of said seats being dis-

posed in a horlzontal plane and the othen in
a- vertical plane.

11.: An expansible. substantlally rectangu—
lar cutting die including : four main frame

-gections havmo their lines of pax'tmons ex~

tending. lencrthWISe and crosswise, each of
said sections havmg knives secured to the two.
sides thereof opposite the respective parti-
tion sides, the partition sides o?ec said sections
being provided with correspondingly located
apertures for the 1eceptum of removable at-

taching elements, the partition sides of said

sections being so formred:that.the same are
adapted to be abutted. against. each other
and/or to abut correspondmgly formed and
apertured extension frame sections therebe-
tween whereby the cutting: die is adapted for
expansion either lengthwise, crosswise, ar
both; for the cutting of blanks of various
117 es.
In witness that I claim the toregmn

have hereunto subscribed. nry name this. %rd
day of ‘September, 1927.

FRANK DI’L‘CHFIELD

main frame and secured to the latter, the - 7

6o outer portion of each corner frame section
having cutting knives secured thereto posi-

“tioned to form continuations- of- the edge: ST
knives .of two- ad]acent 51des of: the ma,m,

frame;.
. 65;

19.AC cuttmg die. frame havmcr two kmfe-‘ v

125



