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To all whom tt may concerm:

Be it known that I, HorRACE I.. ARNOLD, a
citizen of the United States, residing in New
York, borough of Brooklyn, in the county of
Kings and State of New York, have invented
certain newand useful Improvementsin Taps
and Reamers and Methods of Making the
mame, of which the followingisaspecification.
~ This invention relates to metal- cutting
tools and to the method of making such tools,
and has reference especially to the manufac-
ture of taps and reamers.

The object of the invention is to provide an
improved metal-cutting tool, such as a cut-
ting tap or reamer of superior quality and
durability, and an improved method of mak-
Ing the same without the loss during the for-
mation of such tool of any of the metal of the
original blank and by means of which the
‘“lands” or elevations having suitable work-
1ng faces, are formed out of portions of the

bodynblank together with the flutes, by grad- |

ual or step-by-step compression and durmﬂ'
and alternately with the formation of such
flutes.

A further object of the invention is to pro-
vide an improved cutting-tool—such, for in-
stance, as a tap—and a method of - making the
same, in which the metal forming the teeth
1s worked from toward the center ontwardly,

“and which tap will have its ecutting-teeth sur-

faced on both their sides or outer or inclined
faces and on their end faces by compression-
surfaces located in transverse directions, so
that the cutting angle or edge of the teeth
will have a double resistance to wear and be
of superior quality and efficiency.
Inthedrawingsaccompanying and forming
part of this specification, Figure 1 is a side
view ot a blank from which the improved tool
may be formed. KHig. 2 is a side view of a
completed tap made from a blank, such as

shown and described herein. Fig. 3is a trans-

verse sectional view of the blank shown in
Kig. 1 after the same has been partially
treated, togetherwith alike view of the means
or dies operating thereon, said view showing
the flutes and lands partially formed and one

set of dies again commencing to act on the

lands. Fig. 4is a view similar to Fig. 3, show-
ing the other set of dies acting on the flutes in-

termediate the lands; and Fig. 51is a cross-sec- |

!

tional view of a blank after the same has been
partially treated to form a reamer, together

with a means for operating on said blmlk the 55

flute-forming dies being “shown in position

torming the lands or teeth of said reamer.
Similar characters of reference designate

like parts in all the figures of the dmmnfrs

According to my preseut invention I take a 60

blank of any sultable shape adapted for the
purpose—such, for instance, as a cylindrical

“blank, although such blank may be in some

cases of othershapes, as polygonal—and sub-

ject this blank to pressure between dies op- 65

erated either by hand appliance or mechan-

1cal means, the action of such dies being ap-

plied in circumferential or separated zones
extending around the blank and such zones

extending throughout such portion of the 7o

length of the blank as is required to form the
cutting or working faces of the tool. This
blank will be preferablysubjected to pressure
in the flutes and on the lands laterally, there-

by to maintain the blank in accurate shape 75

and secure a gradual shaping of the same ex-
tending through a considerable number of
forming impressions, whereby the particles
of metal forming the tool will be caused to

move with a minimum of destructive effect 8o

and gradually transform the original plain
blank into the finished fluted tool this being
a reamer or tap, as the case may be

This invention is especially applicable to

the production of fluted taps, which of course 8g

requirethatthe dies operating upon the lands
between the flutes shall be provided with
teeth - forming notches corresponding with
the thread to be cut by the tap.

As a prefacetoafurther description of this go

improved method of forming this improved
cutting-tool I desire to state that while the
same may in practice be more economically
and readily carried out by machinery yet

this improved method may be carried out by 95

hand or by use of a hand apphance if de-
sired.

It is also to be understood that by the ex-
pression ‘‘cold,” as used herein throughout

‘the descliptimi and claims, it is intended to oo

mean that the metal should not be heated to
a sufficient extent to permit it to flow easily
under pressure. DBy the fterm ‘‘zones,” as

herein used, it 1s intended to mean parts or
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areas of the blank which are sepmate one | Wheleby in the form of tap shown herein four

from another. Ilence by the term ‘¢ circum-

ferentialzones” itistobe understoodthatsuch

zones are disposed around the circumference
of the blank; but the expression “‘circums-
ference” is not intended necessarily and ex-
clusively to mean a circular are.

In carrying out this improved pmeess of

-making ﬂuted tools—such, for instance, as
fluted ta,ps-_—the blank is subjeeted to flute-
forming tools, whereby the metal is thrown

outward laterally—thatis, transversely of the

‘axis of the blank, so as to throw-up or elevate -
the land portmus of the tool from the metal

displaced in forming the flutes, this opera-

‘tion being effected by a gradual dlsplacement-
through repeated step-by-step operations of

the dies or forming-tools, which during their

- operation, will gradually be brought nearer

20
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- ished tool from a blank of a size as small as
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and nearer, preferably by very slight steps
of advance, toward the axis of the blank, aud
so operate to throw up the land portions w1t11-

out material elongation of the blank. Dur-
ing the formation of the lands and alternately

with each such operation they are treated to |
| the working faces are formed simultaneously

with—that is to say, during—the formation =~
95
be seen that a blank of the same diameter -
less diameter at one por-

transform them into the desired working
faces. In this way I am able to form a fin-

or less than the diameter of the bottom of
the threads of the finished tool, and thus pro-
duce the finished tool having a shank of less

diameter than the cutting edﬂ'e% without re-

quiring any of the met&l_to be removed either
to reduce said shank or form the working end
of the tool and without any preliminary op-

_ erations on the blank.

In practice the blank (designated in a gen-
eral way by A) to be operated on and trans-

formed into the finished tool may be sup-

ported in some suitable manner, as likewise
may also be the means for oper atmﬁ' on the
blank. This blank-operating means (desig-
nated in a general way by B) for forming said
eutting-tools may comprise two sets of tools
or dies, one set operative to throw up the
lands by forming the flutes and the other to
shape or treat the lands formed by the flute-
forming tools. In practice the flute and land
treating tools or dies preferably comprise two
independent sets of dies, as 2 and 3, each set
preferably corresponding in number with the
number of flutes or the lands, as the case may
be, to be formed, the flute-forming dies, as 2,

having their operating faces formed in ac-

cordance with the shape of the flute and the
land-treating dies, as 3, having a construction

adapted to form the desired wor king face of -

the tool,whether this be teeth-forming notches
or cuttmfr-faces, and each die pr et’embly hav-
ing a working surface coinciding with the
length of the flute or land, as the case may
be, to be formed.

In carrying out this improved method the
blank, which may be first heated, 1f desired,
but prefembly cold, is disposed in position,
and one of the sets of dies, as 2, is operated
to engage the blank in circumferential zones,

longitudinally-extending fiutes or grooves 4
are mmul‘raneously formed, therebv forming
four lands or working faces 5.

-‘76."' |
This set of o
~dies 2 is followed by the other set of dies, as - . _

3, which operate on the lands 5 to give them - o

the desired form of wor king face.
In practice since it 1S deswable to gr adu-
ally form the flutes, whereby a gradual forma- .
tion of the land pmtlons of the tool 1s ob-
‘tained, the sets of dies operate in alternation,

first to form the lands by forming the ﬂutes,
and then to transform such lands into the de-
sired working faces, such alternate opera-

tions continuing until the circumiference or .
periphery of the blank which is engaged by

the flute -forming dies is ﬂ‘r&dually shd,ped

into land pormons usually of greater diam-
‘eter than the original shank, and the proper
working or (,uttmo' Surface given thereto.
T'he sha,nk: of the tool may then be treated in

any suitable manner, if desired, to give itany
desired structure or shape to &da,pt it to the

purpose for which the tool is to be used.
From the foregoing it will thus be seen that

of the lands. From the foregmnf}' it will also

throughout or of a

0o

tion than another may be provided with work- - .
ing faces formed therefrom, the diameter of

which may be greater than the diameter of

100

the original blank and that all of such work-

ing faces may be Slmult%neously formed, so

that the blank may be supported on all sides

simultaneously by the operating tools or dies.

By this method a superior 1:001 18 pr oduced

at much less cost than heretofore, since the

blank may be treated cold, thereby to form

I _ci 5 _.

working faces, which are of superior quality,
owing to the compression treatment de- .

sembed and which tool, especially the work-

ing end thereof, may be formed complete

without the loss of any of the metal present
in the original blank, since owing to the com-

pression 5tep the motal of the tool,  espe-
cially that of the working faces, is matel ially
condensed, which t1eatment gives to the

11O

I'.I':s'_:  _: .

working edﬂ'es high efficiency :;md oreat du-

mblhtv Mor eover, it will be seen that afea-
ture peculiar to the improved tap made ac-
cording to my present invention is that the

120

teeth of the tap are brought to shape by grad-

ualstep-by-step formmw-pressme alternately

applied to both of the surfaces which meet

at the working or cutting edge of the tool,

said working or cutting edge beiug formed by
the ‘“junction,”
face of the tooth with the outersurface of the
same, so that in the present improvement the

several cutting-teeth of the tap are surfaced
| both on their s1des ot outer or inclined faces
and on the ends of the teeth by compression--
surfaces, and these two compression-surfaces
being located in transverse directions inte- .
| grally join each other at the cutting end faces -

so to speak, of the face sur-

25
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of the teeth to form the cutting angle oredge | drical surface of the blank is first acted upon,

of the tooth and to give the tooth at that
point a double resistance to wear, whereby
the completed article is produced with teeth
of a superior qualifty and efficiency, espe-

cially as the compression-surfaces have their

most condensed portions or layers on the ex-
treme outside of the tooth, and thence grow
less and less dense as they proceed mwa,rd]y
toward the center of the tooth.
provement, therefore, since these character-

isties of constructwn are the same on the end

faces of the tooth as on the side or inclined
faces of the same, it follows that those por-
tions of the tooth which form the cutting an-
gle or edge thereof when presented flatwise
to the mertal to be removed in the nusual man-
ner will be more durable, owing to their su-
perior quality and increased resistance at
this point than they would be if theé teeth

were only compression-surfaced at the sides

or inclined faces thereof, since in the latter
case the ends not being ecompressed to the
same density as the sides the cutting edge
would be less eifective to cut, as one part or
the end would be weaker than another part
thereof, and hence the tap-teeth would sooner
This would be especlally the
case In those instances where the tap is first
tormed with the teeth extending entirely
around the circumference of the blank, after
which sections of such teeth are removed to
form the flutes, since by the removal of such
sections the outer condensed portions or lay-
ers which are the most compression-hardened
are removed, leaving the ends of the teeth

- practically uncompressed in a direction

40
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transverse to the melmed or outer surfaces
of such teeth.

In the present improvement the extreme
outer compression-surfaces, as above sef
forth, join and reinforce each other, and so
give the cutting angle or edge of the tooth a
superior qua,hty and 1nueased strength and
resistance to wear, so that, as already pomted
out, the character of the surface which is
drn‘fen against the metal to be removed is of
) pecuhar formation, due to the particular
manner in which the respective surfaces are

simultaneously produced. Moreover, it will

be seen that by the present method of con-
structing my improved cutting-tool, such as
a tap, the metal forming the tooth is worked
from toward the center of the blank out-
wardly, whereas in methods heretofore used
for making taps the metal is worked from
the outer surface of the blank toward the
center—thatis to say, in my method the teeth
are formed or worked from their base up-
ward, since the metal forming the teeth is
ﬂ‘taduallv elevated or built up by the ¢ land-
forming” dies, during which gradual opera-
tion the tooth- fOI'mII]ﬂ‘ dies operate to shape
such teeth, so that the mefal forming the
teeth is first acted upon at its base, whereas

according to the old method the outer cylin- |

In this im- |

|

the forming tool or die graduslly WOI‘klI] o1in-

. ward. toward the center.

In forming a reamer in practice two sets of

| dies may 2130 be used, one set, as 2', for form-~

g

ing the grooves or flutes 4’ of the desired

shape, and the other set, as 3', for treating
the lands or cutting-faces 5' of the reamer,
and for ma,mtammﬂ' the required dlameter
of the tool sueh d1es may have their working

faces constructed to form the desired shape

of reamer and may be operated in substan-
tially the manner set forth for the making of
the improved tap herein deseribed.

I claim as my invention—

75

8o

1. Atap having a plurality of sets of trans-

versely-extending cutting-teeth, each set al-
ternating with a longitudina,lly - extending
oroove or flute, said teeth having their end
faces and their inclined or outer sides sur-
faced by compression-surfaces and formed by
compressing step by step the.body of a blank

in separated longitudinally-extending zones

to form lands elevated from said body, and
during the formation of such elevated lands

0o

and alternately with each formative step

| thereof compressing the outer faces of said

lands to form said transversely-extending cut-
ting-teeth.

2. A tool having a plurality of working
facessurfaced on thelr ends and on their outer
faces by compression-surfaces, and formed by
elevating longitudinal seetions of the body of
the tool by sub;lectmg the blank for the tool
to step-by-step compression in separated lon-
gitudinally-extending zones, to thereby form

a plurality of elevated lands, and during the

elevation of such lands and alternately with
each formative step thereof compressing the
outer faces thereof to form the desired work-
ing faces.

95

100

10§

3. A tool having a plurallty of working

faces formed by compressing, step by step, a
blank in separated zones to form longitudi-

nally-located lands, and alternately with each
such compressing step treating the lands to
form the desired working fa,ees

4. A tool comprising a “shank having a plu-
rality of working fa.ces of greater dlameter
than said shank and formed by treating a
blank of substantlally the same diameter
throughout to compression, step by step, in
circumferential zones, thereby to form a plu-
rality of independent lands, and then alter-
nately with each such compressing step com-
pressing said lands to form said working faces.

5. The method of forming a tap having a
plurality of sets of cutting-teeth, which con-
sistsin subjecting a blank to step-by-step cold
compression to gradually form from toward
the center of such blank, outwardly, a plu-
rality of elevated portions orlands, and dur-
ing the formation of such lands working the
same from toward the center of such blank,
outwardly, to form the cutting-teeth.

6. The method of forming a metal-working

I1IQ
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toolhaving alternateflutes and working faces,
which consists in subjecting a blank to step-
by-step compression to form a plurality of lon-
gitudinally - extending separated flutes, and
simultaneously formlng by the-displacement
of the metal laterally relatively to said flutes
a plurality of longitudinally-extending sep-

arated lands, and, during the formation of !
such lands and a,ltema,tely with each such

compressing, treating said lands toform th em

| . into the desired worklnﬂ' faces.

20

7. The method of formmﬂ' a metal- Workmw
tool havingalternate flutes and working faces

which eonmsts m_subJectmw a blank to step- |

by-step compression to form a plurality of lon-
gitudinally -extending separated flutes, and

simultaneously forming by the displacement

of the metal laterally relatively to said flutes
a plurality of 1ong1tud1na,lly -extending sep-
arated lands, and, during the formation of

such lands and alternately with each such |

' eompl essing

eompréssmn' said lands-to-form
them into a plurahty of working faces.
8. The method of forming a tap or reamer

having alternate flutés and working faces, the
lattersurfaced at their outer faces a.nd at; thelr

ends by com pression-surfaces, and which-con-
sists in subjecting a blank to step-by-step cold

compression,thereby toform a pluralityoflon-
gitudinally-extending separated flutes, and 30

simultaneously forming by the displacement

' and elevation of the metal laterally relatively

to said flutes a plurality of longitudinally-
extending separated lands, and during the
formation of such lands, and alternately Wlth
each such compression, cold compressing said
lands to form thereon working faces.

HORACE L. ARNOLD.

Witnesses:
~ -FRED. J. DOLE,
- C. H. WEED.




	Drawings
	Front Page
	Specification
	Claims

