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5 Claims..

This invention.relates-to-machines for operat-.
ing on blanks and analogous. articles, and has t0-.
do:with means for transferring the blanks or the .

like to the mechanism wkich operates upon them.
My .-invention..is: particularly-:applicable to
thread rolling machines.and will -be described, in

the first instance, as applied to such:a-machine,.

though it is-to-be understood that. my invention

in .its broader aspects,. is.applicable .to various .

10,
In thread rolling machines as presently .
constructed the. blanks are:delivered by -a.chute .
to-a reciprocating transfer finger having.an as-

sociated register finger, by means of which the..
blank-is held in position on the end of the trans- -
fer-finger, and a starter finger removes the blank-

other machines, as will ‘be explained more fully
later.-

from the transfer finger and delivers it to the

die opening in position to be gripped between the.

dies at the start of the operating -stroke thereof.
Thread rolling machines of this type. are. exten-

sively used, and, in general,;are capable of pro-:

ducing satisfactory work where. precision is not

required. In such machines, however, difficulty .

frequently is encountered.in accurately position-
ing the blank in the die opening, with the resulf
that inaccuracies in rolling of.the thread on the

blanks occur, such that. precision in rolling of the :
While: such: inaccuracies .
may be slight in-.some cases-and:such as not-to.-
render the- threaded piece totally-unfit for use,

thread is not possible.

and more serious in other.cases,. they preclude
precision roiling. of.:the .thread,: and.;machines

‘utilizing the transfer -feed mechanism referred :

to- are.not suitable-for precision work.:

My invention-is directed to a machine—for.ex-. !

ample,.a thread. rolling machine—having. trans-

fer feed mechanism. whereby accurate position-.
ing of blanks or -analogous-articles .with respect:
to-the dies or other .operating mechanism is-as- .
sured; wherehy-precision rolling of threads on. the . «

blanks is rendered pessible. More-specifically,-I

provide, in a:thread rolling. machine, a- transfer .
finger having at its inner end means.whereby the .
blanks delivered singly from.the:feed.chute are..
held ‘magnetically in position on:the inner.end-
of the transfer finger, the blanks being removed -
from -the transfer. finger-by. a .starter. finger -of -
magnetic-material movable across:the inner end-
of-the transfer finger so.that, as the starter finger .
contaets the -blank; the:latter;is erected -in.two -
planes substantially perpendxcular to-each: other:

and. is thereby-accurately disposed -for- position-

ing in:the die-opening.. In:the. movement of. the -
starter ﬁnger a0Cross, the Anner-end:of: the trans- ;
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magnetized so that-the blank is-held accurately -
posmoned thereon and - is. ‘removed from .the. .
transfer finger..by..a rolling action, and 1s then
accurately dlsposed by. the.starter. finger-.in.the..
5 .die opening in p051t1on to-be.gripped between-the -
dies at the start of the .working stroke. of the
movable or. remprocatmg die.. As g further-as-
surance .of accuracy when rolling threads on..
headed blanks, .the , mner end of. the “transfer .
c»,ﬁnger is so formed. as to provide a recess Wh1ch
receives the head of.a, blank, and.a projection or .
shoulder contlguous to. the recess disposed t0. con-, |
tact-the head.of the lowermost blank in the chute -
as..the, transfer, ﬁnger moves across the .Jower..
..end -thereof,- thereby. .guarding ; agamst displace-.
ment .of- the. blank held -on. the inner. end.of the .
transfer finger. by pressure. exerted. on the head .
of that blank by the head .of the lowermost blank ..
in-the chute, as the. ﬁnger moves past, the latter..
20,5:Also, with:a -view to. 1ncreased inaccuracy, -the, .,
elements of. the. body or.frame of:the .machine .
deﬁmng the . guldeways. in. which :the transfer .
ﬁnger and the starter- finger.operate are. formed .
of. -magnetic. material,~such -as iron .or ordmary.
5 _steel, so. that. the smail. partxcles of metal,or chips. .
produced in -the. operatlon of.the machine .are..
moved . to -the . outer 51de -edges..of. the. respectlve
ﬁngers -due-to greater ~densn:y of the magnetlc
flux-at. those. -areas, leavmg the .central areas of .
.the ends of.the ﬁn,gers substant1a11y free of metal. .
partlcles which - mlght Jinterfere . with..accurate.,
positioning thereon of. the blanks.. Further. ob-
jects and advantages of my 1nventxon will appear.
from the detail, descnptlon
In the. drawmgs
Figure.l is.a. fragmentary isometric. side view..
of ‘a-thread rolhng machine embodymg my. in-
vention
Figure. :2.is a.plan view.of.the-transfer finger.
-and. starter ﬁnger and: assoclated -parts,. “with-the .
starter. ﬁnger in. p051tion .disposing.a..blank -be-
tween the.dies- at the throat.of .the .die opening, -
this. view being semi-diagrammatic _and.certain.
parts belng omitted for. clearness. of. 111ustrat10n,
Figure 3-is a. semi-dlagrammatm plan. view, on..
an. enlarged scale, of.the .blank. feed. -chute.and
the transfer. ﬁnger and associated.parts, with the
ﬁnger in..its. outer. pos1tion ‘and :a blank mag-._
netlcally«held in posﬂ:ion -on the inner end of the
- finger;.

Pigure -4 is-a. view. similar to Figure.3 but with.
the transfer ﬁnger moved inward . into. position..
closmg the ‘lower. end-.of the blank:feed chute;

Flgure 5.1s a, sectional view. taken. substantially.
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PFigure 6 is a fragmentary semi-diagrammatic
plan view showing the positicns of the parts when
the starter finger contacts the blank on the inner
end of the transfer finger, the head of the blank
being omitted and the shank thereof being shown
in section.

The transfer and feed mechanism of my inven-
tion is applied to a thread rolling machine which,
except as to such mechanism, is of known con-
struction and operation. Accordingly, I have il-
lustrated only such portions of the machine as
are necessary to an understanding of my inven-
tion. The machine comprises a body or frame 10,
which may be considered as including the die
holders, gate and gate cap, and other parts usual
to such machines, a stationary die 11 and a coop-~
erating reciprocating die 12 suitably spaced from
die 11 and defining therewith a die opening for
reception of the blanks to be threaded, the dies
{1 and 12 being provided at their opposed faces
with suitably disposed grooves and ridges for
rolling the thread, as is well known. The frame
{0 defines a transfer finger guideway {3 and a
starter finger guideway {4 disposed substantially
perpendicular to guideway 13 and intersecting the
inner end thereof, guideway i4 substantially con-
stituting a continuation of the opening between
the dies 11 and 2. The parts of the frame struc-
ture defining the side walls of the guideways 13
and 14 are of magnetic material, such as iron or
steel used in the construction of the frame. A
transfer finger 15 is slidably mounted on guide-
way {3, this finger being carried by a reciprocat-
ing transfer slide 16 mounted in frame structure

10 and recivrocated in 2 known manner. A blank

feed or delivery chute 7 is mounted on the frame
structure 19 and opens at its lower end into guide-
way 13, this chute being inclined downward to-
ward this guideway. A chute cover I8, suitably
supported above the chute i7, holds the blanks
properly positioned within the chute. I have
shown a plurality of headed blanks 18 within chute
{1, cover {8 contacting the upper faces of the
heads of these blanks for the purpose stated, so
that head 20 of each blank is confined between
cover 18 and the side walls of the chute, which this
head overlaps as shown more clearly in Figures 3
and 4. 'The blanks are supplied to the upper end
of chute {7 in g known manner, and are delivered
singly therefrom to the guideway I3 for contact by
the inner end of the transfer finger, by which they
are moved inward into position to be contacted
by a starter finger 21 operatin'g in guideway 14,
defined in part by the movable die {2, starter
finger 2( serving to remove the blank from the
transfer finger {5 and position it in the inner end
portion or throat of the die opening, where it is
disposed to be gripped between the dies at the
start of the working stroke of the movable die
12. The machine so far described is of known
construction and operation and need not be de-
seribed in greater detail, except with respect to
the feeder transfer mechanism of my invention.

The transfer finger {5 comprises a body por-

tion 22 formed of any suitable metal, which may
be magnetic or not, as desired, and an inner end
member 23 in the form of a permanent magnet,
preferably of high flux density, such as an
“Alnico” magnet of substantially U-shape, hav-
ing.at its outer end a reduced tongue 24 which is
secured, conveniently by welding or brazing, in
a corresponding slot in the inner end of body 22,
with the shoulders at the outer end of magnet 23
seating accurately against the inner end of body
22. The magnet 15 is oblong in plan, and has its
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arms 25 spaced gpart, with the space therebe-
tween filled with a non-magnetic material 26, for
example lead. ‘The magnet 23 thus presents two
spaced apart pole ends of rectangular shape at
the inner end of the transfer finger I5. The
upper inner end portion of magnet 23 is cut away
or reduced in height to provide a recess 27 for
reception of the head 20 of a blank 19, the un-
cutaway upper portion of magnet 23 constituting
with the upper portion of body or member 22 of
transfer finger 15 a shoulder for contact with the
head of the lowermost blank in chute (7.
When the transfer finger (5 is in its outer posi-
tion shown in Figure 3, the lower or delivery end
of chute 17 is uncovered and a blank 19 is dis-
charged from this chute, by gravity, into guide-
way 3. Downward movement of the blank in
guideway 13 is limited by a guide plate 28 ad-
justably mounted on the frame structure 10 by
shouldered adjusting screws 29 threading into the
frame structure and passing through slots 30
in spaced ears 31 integral with plate 28. This
plate is so adjusted as to position the shank of
blank 19 in guideway 13 in centered relation
thereto., The blank thus delivered from the chute
is held magnetically in position upon the spaced
poles of magnet 23. The transfer finger 15, with
the blank magnetically held in position upon its
inner end, is then moved inward, and the upper
portion of magnet 23 contacts the bottom edge
of head 28 of the lowermost blank {8 in chute I1,
the magnet 23 also closing the lower end of the
chute, so as to preclude delivery of a second blank
from the chute. Contact of the upper portion of
magnet 23 with the head of the lowermost blank
in the chute occurs immediately after the head of
the blank on the transfer finger has been moved
a short distance inward relative to the head of
the lowermost blank in the chute, thereby pre-
venting downward movement of the latter blank
sufficiently to disturb the position of the blank
on the transfer finger, such as might otherwise
occur due to the pressure exerted by the super-
posed blanks in the chute 17. That is conducive
to accuracy, since the blank delivered to the frans-
fer finger from chute |7 is positioned centrally
of the end of that finger, as noted. The transfer
finger 15 continues its inward travel until the
blank 19 carried thereby is disposed to be con-
tacted by the starter finger 21, at which time
this finger moves across the inner end of finger
i3 into contact with the shank of blank 9. As
previously noted, the starter finger 2{ is formed
of magnetic metal and is disposed perpendicular,
or substantially so, to the inner end of transfer
finger 15. When the starter finger 21 first con-
tacts the shank of blank {9, the blank is dis-
posed between two flat surfaces, one perpendicu- -
lar to the other, as shown in Figure 6, and the -
end portion of finger 21 is then magnetized by -
the magnetic flux flowing therethrough from the”
magnet 28. The blank {9 is then erected in two
planes perpendicular to each other, and is, there--
fore, accurately positioned for disposal in the die’
opening in proper position to assure precision
rolling of the threads in the blank. In the con-
tinued movement of starter finger 21 toward the
dies, the blank {8 is rolled off of the end of trans-
fer finger 15, due to the fact that this blank is
then in line contact at @ with the end of transfer
finger 15, and is also in line contact at b with’
the starter finger 2f. As will be noted more’
clearly from Figure 6, the inner corner of die I
is rounded at 33, providing a flaring throat lead-"
ing to thedle opening, the inner or operating face’
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34of:die 41 being:offset invc}ardly; relative to finger:-

24z Tp thévcontinued travel of:finger 2! acros

therinner end: of fransier. finger 15,:the blank: 19
contgets; the:rounded ;:corner 33 of dieiff and is;
shifted:-thereby-across:the: end of finger: 21 into.

contact with the inner face of die: 12, being there-
by:again erected.in two planes substantially .per-

pendicilar 'to- each. other, whereby: accuracy -in:
positioning of the blank in-the: die’ opening: is as~:

sured. . When' the blank 19 has:keen:thus ac-
curately positioned- in -the die opening, the movs

able:die 1 2:starts its operating . stroke and :the..:
blank:ds tightly:gripped between the two dies:in-
aceurateposition therebetween.  During travel-of..
the starter finger 21-across the transfer: finger 15, :
intocpesitionta. dispose the blank 198 accurately -
inthesdie opening:in the manner stated, it:passes: -
somewhat beyond finger {5, and the flux density::

at:thewend of finger 21 is thereby materially re-

duced sothat, when:the Llank is initially gripped
between-the dies; the magnetism of starter finger-:
2 booffers: no ;cbjectionable resistance to detach- .

mentrof the blank therefrom, which is conducive

to-accurate rositioning of the: blank between the
dies:and:precision rolling :of the thread.on the:
blank;:. Sincethe walls of the guideways for the ~

transfer-finger-and the starter finger-are of mag-
netic:material, and the:end faces of the respec-
tive-finigers are rectangular with sharp side edges
or:corners; :small. particles or chips of metal oc-

curring in the operation -of the machine will tend-:
tacollect at the-side edges of the fingers, in.the -
araas ‘of:greatest flux. density, maintaining the -

central-areas of the ends of the fingers substan-
tially:free from chips, which is desirable:and con-:

ducive:to:aceuracy. Inthe:operating stroke of:
the-die {2-a :thread:is rolled on the blank, and-it-
isutlien: discharged from - between: the:-dies in a

known: manner. . By positioning the: blank..ac-
curabely with respect to.the dies in:the manner
above described, I render possible precision roll-
ing of the thread.which, so far as I am aware, has
not heretofore heen possible. It will be seen that
by holding the blank in position on the end of
the transfer finger magnetically I obviate the

necessity for using a register finger, such as isx

commonly used in present thread rolling ma-
chires, while also rendering possible much greater
accuracy in the rolling operation than is possible
in:present machines.

Riéferringfurther .to. Figure-6; it will be.seen
that:the fingers.i5 and .24 operate in intersecting
planes passing through a common aXis, i. e., the
axis ¢ of blank §8. That assures that the blank
is erected in two planes, in the corner provided
by the contiguous ends of the fingers, as the
starter finger 21 crosses the inner end of the
transfer finger {5. Preferably, the fingers 15 and
21 are disposed substantially at right angles to
each other, but they may be disposed at any other
suitable relative angle about the common axis c,
within the concept of my invention. Also, within
the broader aspects of my invention, the blank,
during transfer and delivery thereof to the dies
or other operating means, may be disposed in any
suitable position other than vertical, so long as
the transfer finger {5 and the starter finger 21
are so related as to provide a corner in which the
blank is erected and thereby accurately positioned
with respect to the mechanism for operating
upon the blank, as for the reasons previously de-
scribed.

I have described my invention as embodied in
a machine used for rolling threads on headed
blanks. When rolling threads on unheaded

6"
blanks; theroperation-of the ‘machine is:substans. .
tially «thesame: as :that: above :deseribed;. which::,
need not:bérepeated here;:the:gauge: plate 28 -be- .
ing; of course, appropriately-adjusted to suit the-

=5 ; blanksibeing threaded:

Thause of-a-permanent magnet at the-inner.
end of:the transfer finger:is-particularly suited::
to knewn:thread-rolling:machines: and is advan--
tageous:in rrequiring -no -changes in -the :frame::

astructure:of such a machine.. It is to be under-
stoodsshowever, that; within the broader aspeets.-:
cf:my-invention-the transfer finger may be pro-:
vided:with any:suitable -known type of magnet;-.
suehras:an electromagnet, -and means for ener-
-gizinig thelatter, and oether changes may be made -
in:details of::construction and arrangement -of -
thread«rolling-:machines embodying my inven-.
tion!: I have illustrated- and.described my -in- .
vention, by way :of-example, as embodied in a -
g0, thread:rolling :machine, fo.which it is particu- .
larly:suited-in certain:of its:-mere specific aspects.:
Inits broadersaspects, however, my invention is«
applicable to other 'machines in which a blank:-
or analogous article to be operated upon is to-be:-
25 presented -ta-operating :means in: predetermined
relation-theretos The-essential: feature of my.-
invention-is that the blank-or analogous article is::
erected:in:a corner provided by the transfer finger
and:the: starter:-finger, or equivalent members,
oy, With:respect. to-a-common: axis about which such
members:are -disposed, -the fingers-being provided
with-means-effective for holding the blank on the:
transfer: finger, erecting: the blank in two planes,;.
and;then:delivering it to the operating means.in+
33 ./preper relation thereto.: Within the broader as-
pects ofmy invention, the blanks may bhe delivered -
to'the fransferfinger in-any suitable manner other..-
than from-a:chute;:and any suitable means—suc-
tion, (for example~—other than magnetic means,

40 may :be: provided:’for -holding :the-hlank to the -

transfer:fingerand-erecting it in two planes in-a -

corneri:providedoby-the contiguous ends of the

fingers; preliminiary to:delivery of the:blank by -

the:starter;finger tor the dies or:- other operating
4&:meechanism.: ’

It will:be.understood; as above indicated, that
changes-maybe -resorted to- without departing
fromimy-invention;and T intend, therefore, to in-

_ cludein:thiscapplication,.in: which the preferred:
507form;only-of:my invention has been disclosed, all -
such::variations. as:fall:'within- the -scope of the::
appended. claims.

I claim:

1. In means for transferring blanks from the
blank supply point of a machine for operating
upon blanks between two relatively reciprocating
dies, a reciprocable transfer finger operable across
the blank supply point for contact with blanks of
magnetic material delivered thereto, said finger
being magnetized at its inner end effective for
magnetically holding a blank in position thereon,
and a starter finger of magnetic material mov-
able across the inner end of said transfer finger
when the latter is in its inner position then defin-

5 ing therewith a corner in which the blank is
erected magnetically in two planes by magnetic
flux passing between the contiguous ends of said
fingers through the blank, said starter finger in its
continued movement across said transfer finger

70 moving the blank therefrom and delivering it to

the die throat while said starter finger remains

magnetized by said transfer finger sufficiently to
hold the blank magnetically on said starter finger
until it is delivered thereby to the dies.

2. In means for transferring blanks from the

80
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blank supply point of a machine for operating
upon blanks between two relatively reciprocating
dies, a reciprocable transfer finger operable across
the blank supply point for contact with blanks
of magnetic material delivered thereto, said fin-
ger being magnetized at its inner end effective
for magnetically holding a blank in position
thereon, and a starter finger of magnetic material
movable across the inner end of said transfer
finger in close proximity thereto into position to
deliver a blank to the dies while said transfer
finger is in its inner position, said starter finger
when it reaches said transfer finger defining
therewith a corner in which the blank is erected
magnetically in two planes by magnetic flux
passing between the contiguous ends of said
fingers through the bilank, said starter finger in
its continued movement across said transfer fin-
ger moving the blank therefrom and delivering
it to the die throat while said starter finger re-
mains magnetized by said transfer finger suffi-
ciently to hold the blank magnetically on said
starter finger until it is delivered thereby to
the dies.

3. In means for transferring blanks from the

blank supply point of a machine for operating
upon blanks between two relatively reciprocating
dies, a reciprocable transfer finger operable
across the blank supply point for contact with
blanks of magnetic material delivered thereto, a
permanent magnet mounted on the inner end
of said transfer finger effective for magnetically
holding a blank in position thereon, and a starter
finger of magnetic material movable across the

inner end of said magnet when said transfer g

finger is in its inner position then defining with
said magnet a corner in which the blank is erected
magnetically in two planes by magnetic flux be-
tween said magnet and the contiguous end of
said starter finger through the blank, said starter
finger in its continued movement across said
magnet moving the blank therefrom and deliver-
ing it to the die throat while said starter finger
remains magnetized by said magnet sufficiently
to hold the blank magnetically on said starter
finger until it is delivered thereby to the dies.

4. In means for transferring blanks from the
blank supply point of a machine for operating
upon blanks between two relatively reciprocating
dies, a reciprocable transfer finger operable across
the blank supply point for contact with blanks
of magnetic material delivered thereto, a sub-
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stantially U-shaped magnet mounted on the inner
end of said transfer finger there providing two
vertically spaced magnetic poles effective for
magnetically holding a blank in position thereon,
and a starter finger of magnetic material mova-
ble across the inner end of sald magnet when
said transfer finger is in its inner position then
defining with said magnet & corner in which the
blank is erected magnetically in two planes by
magnetic flux between said magnet and the con- -
tiguous end of said starter finger through the
blank, said starter finger in its continued move-
ment across said magnet moving the blank
therefrom and delivering it to the die throat while -
said starter finger remains magnetized by said
magnet sufficiently to hold the blank magnetically
on said starter finger until it is delivered thereby
to the dies.

5. In means for transferring blanks from the
blank supply point of a machine for operating
upon blanks between two relatively reciprocating
dies, a reciprocable transfer finger operable across
the blank supply point for contact with blanks
of magnetic material delivered thereto, a per-

= manent magnet of substantially U-shape mounted

on the inner end of said transfer finger effective
for magnetically holding a blank in position
thereon, and a starter finger of magnetic mate-
rial movable across the inner end of said magnet
when said transfer finger is in its inner position
then defining with said magnet a corner in which
the blank is erected magnetically in two planes
by magnetic flux between said magnet and the
contiguous end of said starter finger through the
blank, said starter finger in its continued move-
ment across said magnet moving the blank there-
from and delivering it to the die throat while said
starter finger remains magnetized by said magnet
sufficiently to hold the blank magnetically on
said starter finger until it is delivered thereby fo
the dies.
ARTHUR E. NEUMANN.
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