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To all whom it moy concern.: ~
Be it known that I, Ko i‘}LAT‘Ah a (31t1-
zen of the Umied ‘"ﬂiclt{"b of America, 1‘{&1{111}(}

at Cleveland, in the county of (/uyahoga

and State of Ohio, have mmvented certan
new and useful Imprm ements in Broaches;
and I hereby declare the following to be 2

full, clear, and exact description of the in-

V{mtmn snch as will enable others skilled 1n

the art to which it pertains to make and use
the s

same,

 T'his invention relates to nnprovements in
and particu-
larly to broaches dmwmd for conv erting
circular openings 10 pi}lyﬂ‘{)lhl- openings,
such as square, hexagonal and octagonal

- open 111 =,

" Heretofore circular {}1}{‘11111”':} have been

converted to-polygonal oponnms either by
Afiling in the sides of the polygon or by driv-

ing through the circular opening a series of

bro aching “tools each of polygonal shape and

of glaxluﬂl]} inereasing sizes.  Both of the
above methods arve unsatisfactor y and ex-
pensive becanse of the time required 1
Upemnﬂs or’ th-a,, large
ed. Furthermore the
are frequently mnot accurately
tormed particularly when formed by filng.

The object of the present invention 1s the

provision of a broach which 1s Inexpensive

to manufacture and which 1s so constructed
that when driven through a civeular opening
by one operation forms a polygonal opening
with great accuracy.

In carrying out my invention 1 provide a
broach comprising a body pmlmn which is
provided with a series of altevnately ar-

ranged shoulders and recesses extending

about the body portion, the shoulders having
a series of flat fuces cor l"‘*ffapl"}ﬂ{]ll]“ in num-
ber and arrangement to the faces of the po-
lveonai opmmw which is to be formed, and
the faces of the different shoulders Deing of
siiceessively incereasing length untal at “the
fast or final sheulder the | Tat faces neree
forming the corners of a polygon.

More specifically considered the invention
relates to a broach having at one end a shank

adapted to be gripped by chuteh or simi-

Jar holding device of a suitable press and

| -h*wmg A bodv portion which is formed from

body porfion bemng

ar 1N Clross ﬁ(‘(,‘_lf}ll the
nrovided with a series of
alternntelv fmmnul shoulders and recesses
spaced lenﬁthwwn thercof, the lowermost

apered stock cireul

of the body portion.

shoulder being preferably cirenlar in cross
section and of a diameter slightly less than
the diameter of the circular opening, and
each of the remaining shmﬂdels having a

cutting edge and a series of flat faces cor-
'1espondnm i number and arrangement to

the sides of the polygon and having be-
tween the flat faces arc-shaped pOI'Ll{)I]S., the
flat faces of the different shoulders being of
oradually 1ncreasing length and the are-

shaped portions of the different shoulders

being of gradually decreasing length but of

imrmsnm radius until at the last or tnal
shoulder the flat faces merge forming the

corners of the pohmon
My mvention may be further briefly sum-

marized as consisting in cerfain novel cle-
tails of construction which will be deseribed

in the specification and set forth in the ap-
pended claims. - --

For an understanding of my invention
reference 18 had to the accompanymg sheet
of drawings wherein-—

Figuare { is a side elevation of a broach
mluch is utilized for converting a cumﬂar
opening to a square opening. Tig. 2 1s a
view ol same rotated on 1ts lmlﬂltudmfi] XIS
thwuﬂh an arc ot 45°.  Hio. 3 is an eleva-
tion of a broach which is utilized for con-
verting a circular opemnﬂ to o hexagonal
opening. if1gs. 4,5 and 6 are transverse sec-

tional views :11011“‘ the lines, 4—4, m—'é anad

(—-0. l'eapo{{nelv of Fig. 1, ]00]{11’1“ n the

direction indicated by the arrows. [ 1gs. 7,
8, 9 and 10 are transverse sectional views
dlmlg the hnes 7—7, 8—§, 4—9 and_lO—ml()i_
respectively, of Fi;};. 3 leol.:.ing in the direc-
tion indicated by the arrows. |
Referving now to Figs. 1, 2, 4, 5 and ©
showing a broach for forming a Square

opening, § represents the fsh.mh portion ot

the .broach and 9 represents the boay por-
tion.  The shank portion 1s designed fo be
sectred in a cluteh or simlar 1}01‘(:101"1 of a
press, such as a mandrel press, when 1t 1s de-

sived to form a square opening from a cir-
At ats

cular opening in mietal or stock.
lower end the bodys portion is circular in
cross section "and the diameter tlhereof is
substantially the same or slightly less than
the diameter of the cireular opening which
is to De converted to the square opening.
The body portion at 1ts upper end 1s square
In cross section the length of each side be-
mge equal to the diameter of the lower end
The b{)dy portion 9 1s
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ranged shoulders 12 and recesses 13 extend-

-ing about the body portion and spaced longi-

tudinally thereof. All the shoulders are
provided with lower cutting edges 14 and
may therefore be termed cutting shoulders.

" These cutting shoulders are each provided

10

15

~sides of the square, the opposite sides being

with four flat faces 15 which correspond in
number and arrangement to the sides of the

square and are of increasing length on the
“different shoulders from the lowermost cut-

ting shoulder to the uppermost. These flat
faces are formed by planing or otherwise
forming on the body portion of the broach
feur sides or faces which coincide with the

: Earaﬂe} to each other and to the axis of the

20

25

roach. Located between the flat faces 15
of each shoulder are four ‘arc-shaped por-
tions or faces 16. These arc-shaped por-
tions of the different shoulders are of gradu-
ally decreasing length from the lowermost
cutting shoulder to the uppermost shoulder
and are of gradually increasing radius. The
arc-shaped portions on each shoulder over-

 hang slightly the arc-shaped portion on the

30

39

shoulder just beneath and thereby form cut-
ting edges, as shown clearly in the transverse
sectional views.

in Figs. 5 and 6, forming the corners 17 of

the square. . |
. Referring now to I'igs. 3, 7, 8, 9 and 10,

wherein I have shown a broach for forming
a hexagonal opening, it will be seen that I

- have here shown a broach, the, principal,

10

’!

general features of the design, .a“ifrcl manner
of construction are substantially" the same
as those first described. This broach has a
shanks portion 8 and a body portion 9.
The body portion 1z provided with alter-

nately arranged shoulders 12" having cut-

ting edges 147 and annular recesses 13°.

45

~ broach and being

80

5353

65 pelygonal opening having any number of '

"The cutting shoulders are each provided,

in this case, with six flat faces 15" formed
by planing six sides on the body of the
broach, the opposite six sides being paral-
lel to each other and to the axis of the
located equal distances
therefrom. The shoulders are also pro-
vided between . the flat faces with are-

shaped faces or portions 167, and, as-in the

first instance, the flat faces on the different

shoulders are of increasing length from the

lowermost cutting shoulder to the upper-
most shoulder while the arc-shaped faces or
portions. are of decreasing length until .at

-the uppermost shoulder the flat faces merge

forming the six corners 17" of the hexagon,
these corners being shown clearly in the sec-
tional views. |

o - . a

It will be seen that I have provided a
teol, which, although inexpensive to manu-
facdture, will convert a circular opening to a

At the uppermost shoulder
‘the flat faces merge, as shown most clearly:

- provided with a series of alternately ar- | sides very quickly and without requiring the

expenditure of a great deal of time as with
the methods heretofore employed. All that
is necessary 18 to place the broach in a suit-
able press and then lower the same through

the eircular opening in the stock, the polyg-.
onal opening being formed by a single-

70

stroke of the tool, and, as the tool 15 forced

through the circular opening, the latter is
oradually converted to the polygonal shape,
the lower cdges of the shoulders gradually

75

cutting away the material and-forming the -

corners. The material which 1s removed

by these cutting edges of the shoulders

passes to the recesses between the shoulders,

and thus does not interfere with the cutting
operation. 1t will be understood, of course,-

that the broach may have any number of

80

sides or faces and may be utilized for form- -

ing polygonal openings of any number of

sicles. | S

What 1 claim, is,—
1. A broach

opening to a polygonal opening comprising

<

a body portion having a series of shoulders

and annular recesses spaced lengthwise
thereof, said shoulders having cutting edges

and having flat faces corresponding in num-
‘ber and arrangement to the sides of the

polvgonal opening to be formed and all but
the last or final shoulder having arc-shaped

portions between the {lat faces, the flat faces
of the different shoulders being of gradually

increasing length from the lowermost shoul-

der to the uppermost shoulder until at the

uppermost shoulder the faces merge forming

85

for converting a circular

90
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the corners of a polygon, and the are- .

shaped portions of the different .shoulders

heing of gradually decreasing length but of .

increasing radius from the lowermost shoul-
der upwardly. R S

2. A broach for converting a circular
opening to a polygonal opening comprising
a body portion circular in cross section at
its lower end and having-a shank at its up-
per end and provided intermediate of the

shank and lower end with-a series of shoul-

ders and recesses spaced lengthwise thereof,

sald shoulders having cutting edges and

having flat faces corresponding in number
and arrangement to the sides of the polygo-
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nal opening which is to be formed and all -

but the last or final shoulder having

arc-

shaped portions between the flat faces, -the -

flat faces of the different shoulders being of
gradually increasing length from the lower--

most shoulder to the uppermost shoulder
until at the uppermost shoulder the- faces

‘merge forming the corners of a pol gon,'.;iz_s

and the arc-shaped portions of the different
shoulders ‘being of gradually decreasing
length but of increasing radius from the
lowermost shoulder upwardly. - -

3. A broach for converting a circular
opening to a polygonal opening, comprising
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having cutting edﬂe

895,800 | e

a body portion havine a shank at its upper

end, and provided intermediate of the shank
and lower end with
and having straight
faces umeapundmu in number and arr ange-
ment to the sides of the polygonal opening
which 18 to be formed, and having arc-

shaped portions between the 511.;11“11t faces,

the straight faces of the different ]multler

10 being o‘[ orndually 111(19%1110 1entith from

the Jowermost shoulder to the uppummt

a series of shoulders:

shoulder, and the are- dm yedl portions of the

(1 ”{—*rom shoulders bemng of gracually de-
creasing length but of increasing radius,
from the lowermost shoulder upw: ardly.

In testimony whelu)t I s1gm the Farfego—

ing specification, in the presence of two w1t— *

1esses.
| EMIL SLAPAK.
Witnesses: | |
Vicror C. Lyxewn,
N. L. McDoxyEeLL.
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