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1

This' invention relates to method of and ap-
paratus for forming articles, particularly fila-
ments for vacuum tubes. - o -

Objects of the invention are to-provide & sim-
ple; efficient and practical method of forming
articles, particularly filaments for vacuum tubes,
and an apparatus by the'aid of which the method
may be practised. : :

With these and other objects in view, the in-
vention includes an apparatus having mecha-
nisms for controlling the rotation of a mandrel
about its axis for the carrying out of the steps
of forming double convolutions of strand mate-
rials thereon, and to cause movement of the man-
drel axially to form parallel leg portions for the
article, ‘ :
- Other objects and-advantages will be apparent
from the following detailed deseription when con-
sidered in cohjunction with the accompanying
drawings, wherein L .

Fig. 1 is a side elevational view of the appara-
tus; portions.thereof being shown in section and
illustrating the apparatus at the completion of an
article forming operation; .~ - ‘ :
~Fig. 2 is a fragmentary: side elevational view
of a portion of the apparatus, illustrating the
structure therein at the beginning of an article
forming operation; - E SRR

Tig. 3'is an enlarged fragmentary front eleva-
tional view taken substantially along the line 3—3
of Fig. 1, portions.thereof being shown in sec-
tion; ‘ -

Fig. 4 is a fragmentary top plan view of. the
forward portion of the apparatus, illustrating the
position-of the mandrel at the beginning of the
article forming operation; . oo

Fig. 5is an enlarged fragmentary sectional view
taken along the line 5—5 of Fig. 2, illustrating
portions thereof in engaging positions; :

Fig, 6 is a. fragmentary: side elevational view
taken substantially along the line 6—6 of. Fig. 5,
but with portions thereof shown in open or:idis-
engaging positions, and ‘ .

Fig, 7 is a fragmentary top -plan view of the
mandrel at the completion of the article forming
operation. ‘ ‘ :

Referring now. to the drawings, attention is
first directed to Fig. 1, which illustrates a main
support <10 having spaced: bearing. supporting
members I1.and 12, the bearings. 4 of which ro-
tatably support a spindle 5. The spindle 15 is
provided with keyways -16-for .connection- with
a pinion i7, through keys A8 carried- thereby.
The pinion 17 is thus fixed for rotation with the
spindle 15 between the members ‘11 and 12, the
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spindle, however, being adapted for axial move-

10

ment relative to the pinion through the aid of
the keyways (6. Parallel brackets 20 and 21 are
mounted upon the support 10 as indicated at 22
and 23. :

' A C-shaped bracket 24 (Figs. 1, 2, 3 and 5)
has its'legs fixed to the brackets 20 and 21 and
is supported thereby. A stub shaft 26 (Figs. 3
and B) is secured to or formed integral with
the bracket 24 and extends outwardly therefrom a

_given distance, provided with an annular groove
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21 therein disposed short of the outer end there-
of. ‘A bevelled gear 29 is mounted upon the stub
shaft 26 for rotation thereon but held against
displacement by a pin 30 carried by a hub ]
of the gear and positioned to ride in the groove
27 of the shaft 26. A hand wheel 32 is mounted
upon 'the gear 29 in a manner illustrated at 33
in Fig. 3. Through the aid of a handle 34, the
wheel 32 together with the gear 29 may be ro-
tateéd to cause rotation of the spindle 1§ through
the actuation of the pinion I1.

A portion of the spindle 5, indicated at 36,
is threaded and adjustable stop members 37T and
38 are disposed thereon, held in desired positions
through the aid of screws 39. Retaining mem-
bers 40, disposed in parallel positions upon op-
posite ‘sides of brackets 20 and 21, are secured
to the brackets as indicated at 41. Connecting
elements 43, having threaded portions 44 adapted
for interengagement with the threads of the por-
tion 36 of the spindle 15, are disposed between
the brackets 28 and 21 and the retaining members
40 and are provided with notches 46 in their side
walls to receive and ride upon the retaining mem-
bers. 'The elements 43 are normally urged to-
ward and in engagement with the threaded por-
tion. 36 through the aid of springs 41, the latter
being disposed in aligned recesses of the elements
and their respective brackets 28 and 21, as shown
in Fig. 5.

A cam or actuating element 50, disposed be-
tween the elements 43, is carried by a rotatable
member 51 journalled in a member 52 carried by
the adjacent retaining member 40 and provided
with ‘a crank 53 for manual actuation thereof.
The general contour of the cam or actuating ele-
ment 50 is shown in Fig. 6, this figure illustrating
the cam in the position to open the elements 43
or move them away from the threaded portion
36 of the spindle. Through the aid of a stop
55, the crank 53 may be located in the open po-
sition.

The spindle 15 continttes rearwardly from the
threaded portion 36, providing a reduced portion
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43 to receive one end of a spring 6{. The other
end of the spring 6{ is supported at 62 by a
bracket 63 of the contour shown in Figs. 1 and 2.
The bracket 63 is secured to the bracket 21 as
illustrated in these figures.

The forward portion of the spindle {5 is
reduced; as.at. 85, and, provided: with: a. collar 66
and a chuck 87. -The: chuck &1 isyapertured. as
at 68 (Fig. 4), to receive a mandrel. 19, and
through the aid of a screw 7i, the mandrel-is;
held in the chuck.. The mandrel is of the contour
illustrated in Figs. 1, 4 and 7, having a transverse:
slot T8 in the forward end thereof and apertures:
T4 and 75 at spaced positions: intermediate- its.
ends. The Torward end of the;mandrel; T8; when:
the latter is disposed in the chuek; projects:
through an aperture 1§ in. a. vertical guide T1..
Sheaves 18 and 19 are rotatably supported at the
upper end of the guide 71, as illustrated:in. Figs..
3 and 4. - Brackets 89, uupportmg vertical locating
pins 84, are mounted,.as-at 82, upon.the guide .17,
Latera,l gmde pins:83 are also.carried by the guide
71 at. spaced positions, upon.: each -side. of- the
aperture. 7€ onto. which- the. mandrel 18, is. dis~
posed.

The guide 77 has:a slot: 85.therein to. receive
the-forward end. of a. bracket. 88, to which.it is
secured; as- a 87%; ‘the bracket being mounted,. as
at: 88, upon:the-support. 18, A.rod.89, carried.by
the support 18 and spaced from:the bracket 86, as
illustrated: in Fig. 1, is secured, as-at 98, to. the
guide 77 and further aids in-supporting the guide.
A tension: control:element 8§14 is slidably. disposed
upon the guide 17 for vertica.lzmovement;thereon
and-carries- clamps. §2: at, oppoesite sides-thereof.
pivotally supported, at 83; for: gripping portions of
a strand. 84 between. their-ends and the adjacent
walls.of the element, Handle portions 85:.0f the

clampihg elements:82:may serve foruse in manual

actuation: of the: elements: into: open position,
springs . 88 engaging. these: handle portions: and
carried in recesses in the.control element: 51, for.
normally urging the clamping: elements 82. into
their strand- helding: or: clamping positions: In
the present: embodiment the: strand: 84 iswa- wire
removed: from:a: supply spoel: 88 and. formed- of
suitable: material: for use: ini making: ﬁlaments
for; vacuum: tiibes..

Considering now the:operation ttiroughithe aid
of: which:the: method :may: be-practised, let itibe
asstmed that the. spindle {§;is: in its; resrmost
position, as illustrated inFigs. 2:and:4. Tle wire
orstrand 84 may-be threaded through thesappa--
ratus:by. drawing-a sufficient length:thereof from
the spool 88, passing it over:the:sheave: 18, over
the pins-83; back: of the pins:81; through the. slot
13:in: the mandrel: 19, over: the: sheave: 19, and
downwardly to a position where it:may be secured
to-the tension.control element: 84, At:this:time
both- sides or portions-of the:strand:located ad=
jacent the control element 81 are secured thHereto
through. - the aid of the- clamping: elements - 92,
"The control element 84 is at thistime in-its lower-
most position, where' it may- be held against
further downward movement:by: suitable: means
(not shown) . ‘When the spindle 15 is inits-rears
most- position, the-stop member. 37 engages the
elements 43, that is, the- adjacent fices thereof:
as illustrated in Fig: 2. The eléments 48 are in
their closed  positions -in engagement  with:-the
threaded portion 36 of the spindlé: At 'this-time
the: operator may-rotate:-the- hand: wheel' 382 4a
given  numuer of revolutions counterclocKwise:
(Fig. 1), depending upen’ the -number: of: double
convolutions - desired in- the - filament: op- article;

10:

As an illustration, attention is directed to Fig. 7,
where the double convolutions are indicated at
100, The double convolutions are formed through
the rotation of the mandrel resulting from. the
rotation of the hand wheel transmitting rotation
through the gear 28, the pinion (7, and the
spindle: 15:. ‘During this: rotation: of the-spindle,
the. pitch: of the.threads: of the threaded portion
36 and the associated threads of the elements 43
controls the pitch of convolutions 180 and thus
determines the spaces between the convolutions
thereof; The- aperture 14 in the mandrel is
located at a known position, this being at the end

of the: convolutions: 188,  The apparatus is thus

15: stopped. atithis pesition, discontinuing the form-
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ingsof the:convolutions 108, and at this interval a
pin 101.is disposed.in the aperture 14, Through
the aid of 'means hereinafter described, portions
of-tlie'strand or wire 84 are bent substantially at
right angles about the pin 101, one leg, indicated
at. 102, extending. over the:pin,.the other. leg,
indicated. at: 183, extending: beneath- the. pin,
These legs or portlons of the:strand.are extended
longitudinally-of the.mandrel,.as. ShOWn in.Fig, 7,
to. boints-beyond. the: aperture 75,,in. whieh an-
other:pin. 104.1s disposed.. At.this.time. a holding
strand. 165-is-connected.-to-the pin: 104 through a
blurality  of convolutions 106, wound. spirally.
about-the mandrel- and the legs- 102 and" 1035 to
held the latter in. the desired. position relative.to
each.other and the:mandrel, and.finally- wound
about both-ends.of the pin 104 as-at:106.and- 107,
to-secure-this end’of:'the.strand. 05, which.is in,
the.present instance a.wire; against.disblacement.
The portions-of. the strand 84-are then-cut,.as-at
{68, from the supply and this completes certain
of:the-steps-of the method for:forming the.article.
Additional steps:include-annealing.: ofithe article,
to:cause:it.to-retain. the contour: into which.it:is
formed, and finally removing the. articley, which
will:inelude-the- double-convolutions 108 and:the
straight legs- 102: and- [03- projecting- therefrom
in: straight' lines : parallel: with+each other and
with' the axis or center: line-of-the-convolutions
{08: - The excess ends ofithelegs-102 and 103-1may
be removed:as: desired.

During-the forming:of thie article; the weight of
the element 91 creates a given tension. iniboth
endsiofthe strand -secured thereto. As-the nian-
drel is'rotated; these 'ends-are drawn:up, over.the
sheaves 18-and 19-controlled: in their: application
to the mandrel through the 2id of pins. 81 and83:

THe means for rotating the:mandrel to.form
the double:convolutions: 188! hias:been: described
as:including:the:handiwheel::32; the gear 294 and
the pinion 17. Means to:cause:forming:of- the
legs: 162:and: 183 includes the:spring: 6 iand:the
resultiofits.force; when-the: elements:43:are:re-
leased from:'the threaded: portion:36-ofitha:spins
dle. ' The elements$: 43+ arerreleased sthrough' the
rotation-of-the crank 53 from the:position:shewn
in'Fig: 2.t the position shown:in Fig: 1 where the
cam 50 will move from the:positionshown in Fig:
5 to the: position : shown:. ine Figy. 6, moving: the
eléments: 43 free of ‘the threaded portion 36iand
allowing the spring 61 to move the spindle: {5
forwardly o distance..under:thecontteliof; the
member:38; The member 238;: when:moved:to
engage oriabut-the elements 43, will stop thefor
ward movement of the:spindle {5 -and:terminate
the formation .of the:legs: 102 and:103s. Afithis
time theistrand: 105 'may be wound about tha legs
through thie aid of the pins: {01 and 104 ,

-After the:forming: ofYone article; the: mandiel
10isupporting it;-as:illusttated in Fig. 7, may be
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removed from the chuck 67 and another mandrel
inserted in place for use in forming the next arti-
cle. However, the apparatus must be set for the
next forming operation. This is accomplished
through the aid of the collar §6 for manual move-
ment of the spindle 15 rearwardly until the stop
member 37 abuts the elements 43, after which
the lever 53 may be moved from the position
shown in Fig. 1 to the position shown in Fig, 2.
The spring 61 is thus compressed and the new
mandrel 10 is located to receive another portion
of the strand in its slot 73.

It is, therefore, apparent that through the aid
of the apparatus, the method may be practised
assisted by a mandrel for forming double. con-
volutions of a strand through the rotation of
the mandrel on its axis and through axial move-
ment thereof at a given speed comparable with
the speed of rotation thereof for a given distance,
then moving the mandrel axially free of rotation
to form straight parallel legs of the strahd. Addi-

.tional steps include holding the article against
displacement on the mandrel during annealing
and setting of the portions of the article and the
removal of the article from the mandrel.

Although specific improvements of the inven-
tion have been shown and described, it will be
understood that they are but illustrative and that
various modifications may be made therein with-
out departing from the scope and spirit of this
invention as defined by the appended claims.

What is claimed is:

1. The method of forming an article from a
strand on a mandrel having a sfrand receiving
portion and a pin receiving aperture spaced from
the said portion, the method comprising connect-
ing a part of a strand intermediate portions there~-
of to the said receiving portion, rotating the man-
drel about its axis while moving the mandrel
longitudinally of its axis to form a double spiral
of given length of the strand portions, inserting
a pin through the said aperture, and forming legs
for the convolutions by bending the strand por-
tions about the pin and extending. them longi-
tudinally of the mandrel.

2. The method of forming an article from a
strand on a mandrel having a strand receiving
portion and a pin receiving aperture spaced from
the said portion, the method comprising connect-
ing a part of a strand intermediate portions there-
of to the said receiving portion, rotating the
mandrel about its axis while moving the man-
drel longitudinally of its axis to form a double
spiral of given length of the strand portions, in-
serting a pin through the aperture, and forming
legs for the convolutions by moving the mandrel
axially free of rotation to bend the strand por-
tions about the pin and extend them longitudi-
nally of the mandrel.

3. The method of forming an article from a
strand on a mandrel having a strand receiving
portion and a pin receiving aperture spaced from
the said portion, the method comprising con-
necting a part of a strand intermediate portions
thereof to the said receiving portion, rotating the
mandrel about its axis while moving the mandrel
longitudinally of its axis to form a double spiral
of given length of the strand portions, inserting
a pin through the said aperture, forming legs for
the convolutions by bending the strand portions
about the pin and extending them longitudinally
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of the imandrel, and securing the legs to the
mandrel.

4. The: method of forming an article from a
strand on a mandrel having a sirand receiving
portion and a pin receiving aperture spaced.from
the said portion, the method comprising connect-
ing a part of a strand intermediate portions
thereof to the said receiving portion, rotating
the mandrel gbout its axis while moving the man-
drel longitudinally of its axis to form a double
spiral of given length of the strand portions,
inserting a pin through the said aperture, form-
ing legs for the convolutions by bending the
strand portions about the pin and extending them
longitudinally of the mandrel, and winding a wire
about the legs and the mandrel to secure them
together.

5. The method of forming an article from a
strand on a mandre! having a strand receiving
portion and a pin receiving aperture spaced from
the said portion, the method comprising connect-
ing a part of a .strand intermediate portions
thereof to the said receiving portion, rotating
the mandrel gbout its axis while moving the man-
drel longitudinally of its axis to form a double
spiral of given length of the strand portions,
inserting g pin through the said aperture, form-
ing legs for the convolutions by bending the
strand portions about the pin and extending them
longitudinally of the mandrel, securing the legs
to the mandrel, and annealing the article.

6. An apparatus for forming an article from a
strand on a mandrel having a portion to receive
a part of the strand intermediate its ends, the
apparatus comprising a spindle having the man-
drel removably secured thereto, means to rotate
the spindle with the mandrel to wind both por-
tions of the strand adjacent the said part on the
mandrel, means to cause axial movement of the
spindle with the mandrel during the rotation
thereof to cause the windings of the strand por-
tions to lay in overlapping spirals on the man-
drel, and a spring having a force sufficient to
move the spindle, and with it the mandrel, axially
free of rotation to form straight legs of the por-
tions of the strand adjacent the spiral windings,
and means to render the spring effective,
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