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MACHINE FOR MAKING AX-POLLS AND SIMILAR TOOLS.

re—

SPEHECIFI CA.TION forming part of Letters Patént N_D. 296,81‘?, dated April 15, 1884,

Appliéﬁtinn filed February 23, 1833. (No model.]

Be it known that I, JoaN W. BOWERS, of

. * Franklin,inthecounty of Norfolk and Common- |

wealth of Massachusetts, have invented a new

o _;ff & and useful Improvement in Machines for Mak-

ing Axes, Ax-Polls, and Similar Articles, of

-~ whieh the following is an accurate description.

My invention relates to machines for making
axes and similar articles; and it consists in the

o improved form and econstruction of the dies
- . used for swaging or pressing axes, ax-polls,
- piekaxes, &c., and the means for holding and

operating the lower or anvil die.
Prior to my invention the manner of making

'7---__.'-_::5 ax-pollshasbeen to heat a strip of metalabout

double thelength of the ax-poll, to passthisbe-
tween forming-rollers togive itadesired shape

.- Dbeforefolding,and thentofold itoveruponitself |
- by suitable machinery and weld the two ends
2y bogether, Afterwardawedge or pin was forced

-i__:;.__.5_;5;:'§é5=-bef£:“*een the two lamins of this folded plate

(O

§ — 1

at the part where the eye was to be formed,
and the plate, with the pin or mandrel through
it, was placed under a drop-hammer, in which

- 25 was a set of dies formed by cutting the matrix

in two equal parts horizontally, thus leaving
one half of each of the faces, which formed an
edge of the poll, in the upper part, and the
~other half of each in thelower part, of the die,
30 &o that when the two parts of the die approach
one another, if the amount of metal in the
blaulk is greater than the capacity of the ma-
trix, the excess will be forced out of the ma-
trix into the space left between the two parts

33 before they can be brought tightly together,

which would caunse a *‘fin’? to be formed

around theax-poll, at the median lines thereof.

Dies with one or more open sides have also
been used to form such folded plates into

4¢ ax-polls, in which ease any excess of metal

would be forced out ab the open sides, aud
would have to be cut off or hammered into
shape before finishing the ax. Ax-polls have

also been formed upon the end of a bar of |
45 metal by compressing it into shape between
jaws containing diesof the proper form,which
jaws move downward while the poll is held
firmly between them, and thus force a punch
- partly through the poll from edge to edge In
50 one direction, and then, reversing the poll, re-

Pl il

|

J

L .

peat the operation, thereby forming the eye.

Afterward the ax-poll so formed is cub off

from the end of the rod, which is reheated
and another poll formed thereon, as before.
Making ax-polls in this manner requires a
great amount of power and very heavy ma-
chinery. , -
Ax-polls made by either of the above ma-
chines require subsequent trimming or ham-
mering before they are subjected to the finish-
ing process, while by my improved dies, here-
inafter described, the ax-poll or other article
comes out with perfectly-formed edges and
angles, ready for the eye to be punched, and the
cutting edgetobe inserted at thebit end of the
poll without any trimming or hammering. 1

therefore effect not only a great saving of

power, but also prevent a large amount ot
waste of stock in the form of serap-iron.

The machines in which I find my improved
diesarebestadapted foruseare whatareknown
as the ‘“drop-hammer,”’ although they can be
practically employed in a press. L

My improved dies are made 1in two parts,
and are construeted so that no portion of any
two opposite acting-faces of the matrix is con-
tained in the same part of the die——that 1s to
say, the acting-faces which give shape to one
side of the ax-poll, the top of the head, and
one other adjacent edge are formed in one part
of the die—for instance, the lower or anvil
part when used in a drop-hammer—while the
acting-faces which give shape to the otherside,
the *‘bit”’ end of the ax-poll, and the other
adjacent edge are formed in the upper or ham-
mer part of the die. An offset is made around
the two open edges of each of the side-form-
ing faces, and the edge-forming faces in each
of the two parts of the die are made to pro-
ject beyond the side-forming faces a distance

at Jeast equal to the greatest thickness of the
finished ax-poll, and preferably a greater dis-

tance, so that.as the two parts of the die ap-
proach one another in the swaging operauing

| the edge-forming faces shall shut over and en-

tirely inclose the side-forming faces before

they have so far compressed the metal of the

blanlk, or ‘‘pattern,’’ as it is called, as to force
it against the edge-forming faces. By this

I construetion of dies I am enabled to produce
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-~ a matrix which is closed on all sides with ac- | block on its hinge causes '_thé edge-forming

curately-fitting joints where the two parts of

~ the die come together before the heated metal

10
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of the pattern from which the ax-poll or other
article isto be formed has been forced outward
against the edge-forming faces of the die, thus
preventing the formation of fins around the
edges of the article and producing it with
substantially perfect outlines, which cannot
be done with dies in use prior to my inven-
tion, for the meeting surfaces of the two
parts of such prior dies which were intended
to form a closed matrix do not come closely
together until the maximum pressure has been
brought to bear upon the pattern, so that if
there is any excess of metal in the pattern
above the capacity of the matrix it must of
necessity be forced out into the spaces between

the two parts of the die as they approach one |

another, or, in dies having an open side, into

- such opening, and thus either form a fin around

25
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- them to force the metal of the pattern into
~every part of the matrix and completely
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the edges of the poll or extend one edge be-
yond the desired dimensions. |

The variation in the amount of metal which
ordinarily occurs in different patterns is im-
material in the use of my improved dies, as
there are no openings through which the metal
can escape while it is being compressed, and
in each instance, therefore, a poll or other ar-
ticle with perfectly-formed outlines will be
made, varying, if any, from the others of the
same kind only in the slight difference of
weight and thickness. |
- Inmyimproved dies, as well as in prior dies
which are intended to form a closed matrix,
when sufficient pressure has been applied to

i1l
it, the ax-poll or other article thus formed fits
tightly between the edge-forming faces of the
die, so that it is a matter of considerable diffi-
culty to withdraw it therefrom. With my
improved dies, however, I overcome all such
difficulty by making the lower die-block in
two parts, lying one upon the other and hinged
together at one end, keeping them in place
relatively to each other in the other direction
by means of a tongue and groove. The lower
or anvil die is formed upon the upper part of
this hinged block, with its open side turned
away from the hinged end, and is placed there-
on insuch position that each of the edge-form-
1ng faces of that part of the matrix shall make
substantially the same angle with a plane pass-
ing through the axis of the hinge perpendicu-
larly to the upper surface of the tilting die-
block—that 18 to say, an angle of about forty-
five degrees. When the said anvil-die is thus
arranged, with the npper or hammer die suita-

bly adjusted in the hammer to operate in con--

- nection with it, if" the metal of the ax-poll or

65

other article is caused to bind between any !

two opposite edge-forming faces, the action of
the machine in the operation of raising the
hammer-die away from the anvil-die will draw

- up the anvil-die, and with it the hinged block

on which it is formed, until the tilting of the

[ ;]

faces of the anvil-die to recede from the edge-

forming faces of the hammer-die, and thus re- 70

lieve the pressure between the edges of the
article and the faces of the die which form
them.

back into place, when the ax-poll or other ar-

ticle can be readily removed and another pat-

tern inserted. - If the lower dieis arranged on
the tilting block so that its edge-forming faces

.are respectively substantially perpendicular
-and parallel to the said plane passing through

the axis of the hinge perpendicularly to the
tilting die-block, then, when the pressure of
the upper and lower dies has forced the metal
of the ax:poll or other article hard against the

several opposite edge-forming faces, causing-

it to bind therein, any attempt to raise the
hammer-die from the anvil-die will be attended

The hinged die-block will then drop
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with much the same difficulty as. was had |

with dies heretoforein use, for the reason that
the edge-forming faces which. are perpendicu-

lar to the said plane will not be relieved from go

the pressure of the edges of the ax-poll or
other article by the tilting of the lower die-
block until sufficient force has been exerted

upon the hammer-die to overcome the friction”

existing between them, which will be Hable to
twist the ax-poll or .other article out of its
proper shape within the matrix, and very soon
disfigure the faces of the matrix itself.

93

The best resunlts to be obtained with my im-

proved die are when it is arranged as above
mentioned, so that each of the edge-forming
faces of the die shall make substantially the
same anglewith thesaid plane passing through
the axis of the hinge perpendicularly to the
tilting die-block, and by as much as the edge-
forming faces are made to approximate this
position by so much will the advantages of
this element of my improvement be measur-
ably obtained. By placing the pivot of the
hinge on which the lower die-block tilts be-
low the lower surface of that block, as shown

100

105

110

in the drawings, it will readily be seen that

the pressure between the edges of the ax-
poll and the faces of the die which form them
will be more quickly relieved than it would

be 1f the pivot were located higher up, or in

line with the upper surface of that block.

I15

A still further advantage of my improved

die 18 the construction of the side-forming
faces. Across each of these faces, at the por-
tion corresponding to the location of the eye
in. the ax-poll, I make a projection approxi-
mating in shape and dimensions to that of one-

“half of a finished eye, so that when the side-
forming faces act upon the sides of the ax-
poll the metal is displaced by these® projec-

tions, and a depression is formed across the
poll, on either side of it, thereby leaving it
thinner at that part than at the portions im-
mediately adjacent thereto. By this means
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all the superfluous metal is removed from the -

eye portion of the poll at the same time that the
outlines.of the poll itself are perfectly formed,
while by the use of prior existing machines it
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is n&ee&mrv ezther to remwe this excess of | upper portion of the die-block f g.

metal from the plate partially before it is op-

- erated upon by the dies, and the rest after-

ward by hammering

eqnal to the size of the eye, or force such

~amount of metal into adjacent parts of the

IO

rod, wedge-shaped at the end, thrmwh the-
-1:;{}11 ab the: thin portion, whlch can be readﬂy

20
- '-k@pt free from all scale and dirt thrown off

poll, either of whichlatter operations requires |

a great amount of power. . After the ax-poll
or other article has been operated upon by my
improved dies, 1t is taken to another machine,
in which the eye is easily formed by forcing a

accomplished by means f}f a machine which L
have made the subject of anonther patent and

~all this can be done at one heat.

My improved dies, being open on two sides

when the two parts.are not in working con-

tact, can easily, by a slight blast of air, be

from the heated metal by the swaging opera-

~ tion; also, by making the edge-forming faces

25

the machine or the hinged end of the tilting
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- project beyondtheside- ferminﬂ*faﬁesa,distance |

oreater than the maximum thmlmess of the

| ps:}ll or other article, several different weights .
of such articles of the same shape can be
made in one set of dies, all of which will |

readily appear from the drawings annexed to
this specification and forming part thereot,
showing {:anly dies for farmmﬂ' ax- pOllS W here-
in—

Figure 1 represents a perbpectwe view of
myimproved dies arranged in g drop-hammer
ready for operation, w1th the open side of the
lower or anvil die turned toward the front of
the machine. Fig. 2 represents a perspective
view.of the same when looking at the back of

die-block. Ifig. 3 represents a persl)eetwe
view of the upper or hammer die turned over
into a }}(}Sitlﬂ}l’.l the reverse of that which it oc-
cupies in Fig. 1. Fig. 4 represents a cross-
section of the 11111’)}?0?8(1 die with the tilting

die-block on the line z 2, indicated in Fig. 1,
showingtheseveral parts inthe positionw hleh‘
they occupy in relation to each other at the

instant when the pressure between the edges
of the ax-poll and the acting-faces which form
them has been relieved by the tilting of the
lower die-block on its hinge. Fig. 5 repre-
sents the blank or pattern before it 18 oper-
ated upon by the dies. Ifig. 6 represents an

ax-poll after it lms been f:.cted upon by the
ies.

Like parts of the machine in the different

figures are designated by the same letters.
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“A is the base- -piece or anvil of ‘the drop-
hammer machine.

B is the upright standards, between which
thedrop orhammeris held and guided. (Rep
resented as broken off in the dmwmos, in or-
der to show the dieand die- blochs moretally.)

C is the hammer.

d 1s the upper or hammer dm keyed to the

_hammer C.

¢ 18 the Iower or anvil die, formed upon the

, OT 1n the nse of the com-
pressing-jaws to punr*h out a piece of metal

| two sides of the ax- pol]

The up-
per portion, f, of this die-block is eonnected
to the lower portion, ¢, by means of a hinge,
h. A slot, i, is cut in the rear end of the
bloek £, Fig. 2, so that it may be adj usted to
the proper posu‘:mn backward or forward, 1n

70

order fo bring the anvil-diein proper relation

to the hdmmer die. The serew-bolt Lis made

a part of the iniddle knuckle of the hinge A,

and by means of the nutb [, serewed onto the
end of the bolt £,the block f can be held firmly
in place when it has been properly adjusted.

On the under side of the block f a groove, m,

is formed, whieh fits over a tongue, %, on the
upper surface of the block ¢. Thistongueand
eroove hold the two blocks f ¢ ina fixed po-
81131011 sidewise, but allow them to slide upon

one another when adjusting the anvil-die ¢

with the hammer-die d.

o p are the edge-forming faces of the anvil-
die e—that 1s, the fftces which respectively
form two edges of the ax-poll—namely, thetop
of the head v and one other adjacent edge—
and o p’ the two edge-forming faces of the
hammer-die d, Whleh 1{33]}@@1?61? form the
bit end w of the p(ﬂl and the other adjacent
edge.

q ¢ are respectively the anvil and hammer
faces of die—that is, the ﬁceb which form the
y +" are the projec-
tions upon each of these side-forming faces,
which formthe depression on either sxde of the
AX - p{)ll. at the eye portion thereof. |

s & are the offsets on the two open edges of

the side-forming faces.

T is the poll after it has been operated upon
by the dies.

w is the depression across the eye por tion of

/5
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the poll, (Shﬂwn in Fig. 6,3 formed by the |

projections 7 1 on the side- forming faces.
v is the head of the poll, and 2 the bit end
thereof.
- The operation of the nmchme 1§ as tollows:
‘When the two parts of the die d and ¢ are in
the position shown in Fig. 1, the attendant
places a heated blank or pattern (like that
shown in Fig. 5) in the anvil-die ¢, then Te-
leases the hmm mer, which drops, br'mfrmn*the
hammer-die d dom n upon the ’ll}.Vﬂ dle e,
which compresses the metal of the paittern
vertically, and thereby for ces it out laterally
against the edge-forming faces of the matrix,
and thus malkes a poll with perfectly- formed
outlines, as shown at Fig. 6. Asthe hammer-

| died appmaehes the anvil-die 2, thel:s_ respect-

ive lateral or edge-forming faces o »" o p each
passes by one edﬂe of the side-forming face of
the opposite pa,rt and moves in el{}se contact
with the offfset at that edge. Xor exa,mp]&
the face o’ moves in contact with offset s of
the die e, and face p in contact w ith oﬂset 8

of that dle face o in contact with offset s of
. die d, and face p in contact with offset s of the

same die. Thus the matrix formed by the
several acting-faces of the die is closed on all
sides before the metal of the pattern bhas been

cempressed Su

110 .
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mmmly to foree it out against
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the edge-forming faces, and as the lateral or |

- edge- formmcr hces fit closely against the sur-

10

faces of thelr respective opposde 0

fsets, there
18 no opportunity for the metal of the pdttem

to be forced between them, and thereby pro-

duce a fin on the ax-poll. When the metal
of the pattern has been compressed so as to
completely fill the matrix, 1t will bind bem cell
the opposite edge-forming faces o o' p p', 80
that, except for the means which 1 have pro-

vided for relieving this pressure, it would be

 amatter of d]fﬁeulty to withdraw the hammer-

15

die d from the anvil-die e. However, with
my tilting die-block, as soon as the die d be-
gins to ascend, it will draw the lower die, e,

along with it until, by the tilting of the block

- fon the hinge 7, the edge- fmmmo faces op

20

25

have receded 511fﬁ01ently o reliev e the press-

ure existing between the edges of the ax-poll

T and the said edge-forming deQS as 18 1lius-
trated in Fig. 4 of the dmmngs, at which in-
stant the die block / will drop back toits hori-
zontal position again, ready for another op-
eration. By placing a spring between the

two parts of the die-block f ¢ of sufficient
-strength to nearly support the upper: part, f,
the operation of tilting it upon its hinge by

- the pull of the hammer-die in its ascent will

30

machine.

‘be greatly facilitated, although the spring is

not necessary tothe pr aetlml operation of the

ciently heated, it may sometimes be found nec-

essary to Stril{e two blowswith the hammer to-

~completely form the ax-poll or other artiele.

.35

It 1s obvious that the form of the matrix of

the die may be varied so as to make other ar-

- ticles of substantially polyhedral form; but in

40

every instance each of the two parts of the die
must contain solid or polyhedral angles made
up of adjacent faces of the matrix which are
not diametrically opposite to one another;

~and, also, in order to produce a perfectly-

45
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closed matrix, as above described, that por-
tion of each of the faces of the upper and lower
dies which passes by and beyond the surfaces
of the other faces must be parallel to the line
of motion of the hammer.

The ax-poll or other article. produced by
my improved dies I have made the subject of
another application for Letters Patent.

What I claim as my invention is—

1. In a swaging-machine, 2 hammer-die and
an anvil-die, which, when brought together,
form a closed matrix, and which are so con-

structed that each die embraces only such of

the acting-faces of the matrix as are substan-
tially opposite to those contained in the other,

~and that each die has its lateral acting-faces

60

extended in planes parallel to the direction of
movement of the hammer-die, so as toshut by
and form a close joint with the acting-faces
which constitute the hammer and anvil, re-
spectively, whereby the lines of juncture of
the dies, when they are in contact, will be lo-
cated at the intersection of the acting faces of
the matrix formed thereby, substantlally as

deseribed.

2. In a swaging-machine, an anvil-die pro-

| vided with a hinged or pivoted support, which

will permit the anvil-die to tilt upward when 7o
the hammer-die begins to ascend after the

swaging operation, in the manner and for the
purpose specified. | -

3. Inaswaging- machme a hammer-die Emd
an anvil-die, eaeh of Wl]l(‘h embraces such of
the acting-faces of the matrix as are substan-
tially opposite to those contained in the other,

In combination with a hinged support for the_
anvil-die, all so arranged That the open side

of the anvil-dieshall be turned away from the

hinged end of the said support, and the open

75
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side of the hammer-die shall be turned toward

the hinged end thereof, substantially as de |
seribed, for the purpose specified.

4. Tn a machine for SWagIng or pressing ax-
polls or similar articles of metal of polyhedral

form, a pair of partible dies, each of which con-

tains one or more solid or polyhedral angles

formed by complete adjacent acting-faces of

the matrix, and each of such faces being sub-
stantially opposite to one contaiped in the
other die, but no portion of either of them be-

‘Ing diametrically opposite to any other face

or portion thereof 1n the same. die, substan-
tially as described.

5. In a machine for SWELD’II]g ax-polls and
~similar metal blanks, a pair of dies substan-
If the pattern has not been suffi- |

tially such as are herein described and shown,

dies form a closed matrix when brought to-
gether in the act of swaging the blank that
each die contains only complete _acting-faees

of the matrix, and such as are each substan-
tially opposite to a face in the other die, and

that a projection approximating in form and
dimensions to one half of the ﬁmshed eye to
be subsequently punched in the blank is situ-

ated across one face of each die, at a location
coincident with the positionof the eye portion
of the blank, and diametrically opposite to the
like projection upon the similar face of the
other die, whereby, during the operation of
swaging, the blank 1s confined upon all sides,

| the lines of juncture of the two dies are at

angles of intersection of the surfaces of the
blank, and the metal displaced from the eye
portion of the blank is foreed into adjacent
portions and given the desired sha,pe by other
parts of the matrlx |

6. In a swaging-machine, a pair of partible

dies, each of Whleh contains only such of the

35
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the same being so constructed that the two
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actiug-f::wes of the matrix formed thereby as -

-are substantially opposite to those contained

in the other, in combination with a hinged
support for one of the dies, which will tllt
toward the opposite die Wheu the two dies be-
gin to separate after the swaging operation,
for the purpose specified.

JOHN W. BOWERS.
Witnesses:

JOHN T. KENNERK
FRANK O. M _JLOHIJR
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Correction in Letters Patent' No. 296,817/,

It is hereby certified that in Letters Patent No. 296,317, eranted April 15, 1834, upon

the application of John W, Bowers, of Franklin, Massachusetts, for an improvement

in “Machines for Making Ax-Polls and Similar Tools,” an error appears in the printed

specification requiring correction, as follows, viz: I line 34, page 1, the word ¢ operat-

ing” should read operation ; and that the Letters Patent should be read with this cor-

rection therein to make it conform to the record of the case in the Patent Office.
Signed, countersigned, and sealed this 6th day of May, A. D. 1534.

[SEAL.] - M. L. JOSLYN,
' Acting Secretary of the Interior.
Countersigned:

BENJ. BUTTERWORTH,
Commisstoner of Patents.
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