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- = In accordance with the general features of
the invention there is provided in one em-
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* This invention relates to improvements in:
material forming apparatus, and more par-

ticularly to improvements in apparatus for
forming articles- from metal blanks.

The principal object of the invention is
the provision of an improved apparatus of
simple and inexpensive construction for effi-

ciently and expeditiously - forming - metal

blanks into articles of various predetermined
shapes. . ' :

bodiment thereof a pair of cooperating posi-

_tively driven forming rolls between which
" the blanks are successively advanced from a

magazine by peripheral teeth or projections
of annular disks disposed between individual

sections of one of the rolls and passing be-

tween individual sections of the other roll.
Means is provided for -guiding the blanks
against displacement as they are advanced

from the magazine to the position wherein

. thiey are operatively engaged by the forming
" rolls. The peripheral surfaces of the indi-
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“which has been

vidual sections of the forming rolls are de-

signed so as to cooperate in forming the
blanks advanced therebetween into articles
of the desired shape. :

Other features and advantages of the in-
vention will become apparent from the fol-
lowing detailed description of one ‘embodi-
ment thereof, reference being had to the ac-
companying drawings, wherein

Fig: 1 is a side elevational view of an-ap-

paratus embodying the features of the inven-
tiong - E :

Fig. 2isa front elevation thereof;

- Fig.-8'is an enlarged fragmentary section:

taken on line 3—3 of Fig. 1; e
" Fig. 4is an enlarged fragmentary section

taken on line 44 of Fig, 25 :
~ Figs. 5.and 6 are fragmentary detailed:

sections of the magazine and -guide chute
taken on lines 5—5 and 6—6, respectively, of
Fig. 4 ' . '
" Fig. 7 1s a perspective view of a blank pre-
vious to the forming operation, and

.Fig. 8 is a perspective view of an article
formed by the improved ap-
o ' - means of T-shaped clamping blecks 46—46

paratus. -

1927. Serial No. 197,651.

The term “forming” as used in the specifi-
cation and the claims is to be understood to
include any operation wherein the surface
contour or. formation of the material is
changed, such as shaping, bending, stamping,
knurling, ete. : ~

Referring now to the drawings in detail
and particularly to Figs. 1 and 2 thereof, the
reference numeral 15 indicates a supporting
base to which are secured a pair of spaced
vertical side frame members 16 and 17. As
shown in Fig. 1, the upper portion of each of -
the frame members 16 and 17 tapers to a,
point so as to form a right angle portion, the

side edges 18 and 19 of which are disposed

at an angle of 45° to the horizontal. - Extend- -
ing inwardly from each of the side edges 18
and 19 and at right angles thereto are rec-
tangular slots 21 and 22, respectively, with--
in which are mounted the journals for the
forming rolls as will be hereinafter described.:
The forming rolls are designated generally
in the drawings by the reference numerals.
94 and 25. The roll 24 is composed of a plu-
rality of individual annular sections 26, 27,
28,'99 and 30 which are keyed or otherwise
removably secured to a reduced portion 81
of a horizontally disposed shaft 32 (Fig.
3). Disposed between these individual roll
sections and also keyed to the shaft 32 are a
plurality of disks 33, each of which is pro-
vided with a plurality of equidistantly spaced
peripheral teeth or projections 34 (Fig. 38)
extending beyond the peripheral surface of
the forming roll 24. By means of a retaining
washer 85 and a nut 36 threaded upon the
end of the reduced portion 81 of the shaft 32,
the individual sections of the roll 24 and the
toothed disks 34 interposed therebetween are
rigidly clamped together between a bushing
38 secured to the shaft 32 and a shoulder 40
formed by the reduced portion of the shaft.
"The shaft 32 is rotatably supported in jour-
nals 43—43, the opposite sides of which are
slotted as indicated at 44 (Fig. 3) by means
of which they are removably mounted in the:
slots 21 of the vertical frame members 16 and
17. The journals 43 are rigidly held in posi-.
tion against the bottom of the slots 21 by
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(Fig. 1) having depending portions 47—47
which extend into the slots and are caused to
bear under pressure against curved upper
surfaces 48—48 of the journals 43 by means
of screws 49—49 extending. through suitable
apertures formed in overhanging portions
50—50 of the clamping blocks and engaging
threaded apertures in the frame members 16
and 1% . .0 . '

The forming roll 25 is compesed of a plu-

53, 54 and 55 (Fig. 3) which are in alignment
with the annular sections 26, 27, 28, 29°and 30,
respectively, of the roll 24. The individual
sections of the roll 25 are separated by annu-
lar spacing disks 57—-57 which are of lesser
diameter. than. the roll sections, thus provid-
ing annular. spaces 58—58: for accommodat-

ing the peripheral projections 84 of the spac-

ing disks 33, The sections 51 to 55, inclusive,

of the roll 25 and the spacing disks 57 are:

keyed: to a horizontally disposed shaft 56
(Fig. 1) and are rigidly clamped together by

means of.a retaining washer 60 and a nut 61.

in.a manner similar to that described in con-
nection with the individual sections of theroll
24. . Theshaft 56 is rotatably carried in jour-

nals 65—65 removably mounted in. the slots.
22-of.the frame members 16 and 17. Each.

of the journals 65 rests upon a pair of helical
compression. springs 67-—67 mounted" within
suitable apertures formed in the bottom of
the slots 22 (Fig. 1). Depending portiens
68 of T-shaped clamping blocks 7T0—70 ex-
tend into the slots 22 and .are caused to bear
under pressure against curved upper surfaces
7111 0f the journals 65 by means of screws
72—72 extending through suitable apertures
in everhanging portions 78—73 of the-clamp-
ing blocks and: engaging threaded. apertures
in the frame members 16 and 17. By reason
of the construction just.described, the space
between rolls 24 and 25 may be adjusted mere-
ly by turning screws 72, the springs 67 serv-
ing to keep portions 73 pressed against the
heads of the screws regardless of whether or
not-there is a blank between the rolls..

‘The rolls 24 and 25 are driven at the same
speed in the direction indicated by the arrows
in Fig. 4. The roll 24 may be driven by any

suitable souree. of pewer. (not shown) con--

nected to the shaft 82 and the rolf 25 is driven
from: the shaft 32 by means of suitable gear-
ing which will presently be described. Se-

_cured to the shaft 32 is a gear 75 and secured.

to the shaft 56 is a similar. gear 76 (Fig. 1).
Meshing with the gear 75 is a pinion 78 which
meshes with .a. similar pinion 79 which, in
turn, meshes with the gear 76. The pinion
78 is rotatably carried upon a pin or stud 80
seeured to the frame member 16.and the pin-
ion 79 is retatably carried upon a pin orstud

81 seeured to'a bracket.82; the bracket 82 be-

ing pivotally supported: upon the stud 80.

By means of an-adjusting screw 84 engaging -

1,833,616

an elongated slot 85 of the bracket 82 and
threaded in the frame member 16, the posi-
tion of the pinion 79 with respect to the gear
76 may be adjusted in accordance with the
position of the roll 25. = . _
Disposed above the roll 24 is. a ‘vertical
magazine 88 which is removably supported
by means of brackets 89—89 (Figs. 1 and 2)

- secured to the vertical frame members 16 and:
17.. The magazine 88 comprises a pair of

spaced vertical side members 90 and: 91 inter-
connected by horizontal cross pieces, one of
which isindicated at 92 (Fig. 2). It is ob-
vious that the particular construction of the
magazine depends upon the shape or type of
blank to be formed.  In the present. embodi-

ment of the invention, the magazine is de-
signed to contain a plurality of contact.

spring blanks 94 of the type shown in Fig. 7.
The blanks are positioned in the magazine in
2 vertical column as shown in Figs. 2 and
4. Vertical grooves 95 and 96 (Fig. 5)
formed in the inner sides of the vertical mem-

bers 90.and 91 of the magazine serve to guide.
the blanks as they gravitate towards the bot-

tom or discharge end of the magazine. The
lowermost blanl in the magazine rests upon
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a plate 97 having an. integral vertical por-

tion-98 by means of which it is secured to the
lower end of the magazine as shown in Fig. 4.

It: will be observed by referring to Fig. 4
that an arcuate portion of the plate 97 is dis-
posed in close proximity to the peripheral

surface of the roll 24. Positioned above the
plate 97 and .spaced therefrom just suffi-

ciently to permit the passage of a blank there-

between is-an arcuate shaped plate 100 hav-
Ing an integral vertical portion 101 by means.

of which 1t is secured to the vertical side
members. 90-.and 91 of the magazine.” The
plate 100-is provided with depending side
portions 102—102 which are spaced apart just
sufficiently to accommodate a blank positioned
lengthwise therebetween, as shown in Figs. 5

and 6. The plates 97 and 100 cooperate to-:

provide a guide chute 103 or confined passage
for the blanks as they are advanced from the
bottom of the magazine to the position where-
in.they are engaged between the forming

“rolls. The plates 97 and 100 are provided

with a plurality of spaced slots or openings
104—104 (Figs. 5 and 6) through which the
peripheral teeth 34 of ‘the disks 33 pass dur-

ing the rotation thereof. - : ‘ L
It  will be noted by referring to Fig. 4

that the lowermost blank in the magazine is:

positioned-so. that it is engaged by the for-

ward edges of the peripheral tecth 84 of the.
disks 33. It will also.be apparent that sue--
cessive teeth 84 are spaced apart just-suf-
ficiently to accommodate a. blank therebe--

tween. By reason of this constriction. and

arrangement of the parts, it is obvious that as’
the blanks gravitate to the bottom of the- i

magazine they are individually and suecces-

100

110

115

120



o

15

20

30

35

40

45

50..

o
&

60 blanks into articles of various predetermined

63

1,833,618

sively engaged by the peripheral teeth 34 of
the rotating disks 33 by which they are ad-
vanced and guided -through the guide chute
103 to the position wherein they are gripped
between the forming rolls 24 and 95.. As
soon as a blank has been completely moved
from its position at the bottom of the maga-
zine the blank positioned immediately there-
above drops into its place. Sufficient time is
provided  for this action to take place by
reason of the rearward edges of the teeth 34
being tapered off as indicated at 105 (Fig. 4).

Although the forming rolls as illustrated
in the present embodiment of the invention
are preferably composed of a plurality of in-
dividual sections, it is to be understood that
either or both of the rolls may comprise a
single unit. The peripheral surfaces of the
forming rolls are designed:-so as to form the
blanks advanced therebetween into articles
of the desired predetermined shape. In the
present embodiment of the invention the pe-
ripheral surfaces of the individual sections
of the forming rolls are provided with a series

5 of cooperating annular:ridges and depres-

sions designed to form metal blanks into elec-
trical contact springs of the shape indicated
at 106 in Fig. 8. . : — o

_. It is believed that the novel features of the
invention will be clearly understood from the
following brief description of the operation
of the above des-ribed apparatus. A‘supply
of blanks 94 is placed in the magazine 88 and
the: forming rolls 24 and 25 are rotated in
the direction.indicated by the arrows (Fig.
4) ‘in the manner hereinbefore: described.
The teeth or peripheral projections 34 of the

‘rotating disk 33 successively engage individ-

ual -blanks as they gravitate to the bottom

-of the magazine and advance them through

the guide chute 103 and bétween the periph-
eral surfaces of the forming rolls by which
they are formed into articles of the desired
predetermined-shape. The guide chute 103
and the peripheral projections 34 cooperate
to confine the blanks to a predetermined path
as. they are advanced from the bottom of the
magazine. After passing between the form-
ing rolls the formed articles drop into a
removable pan or receptacle 108 (Figs. 1
and 2). S

It should be understood that the magazine
88 may be readily and conveniently replaced

by magazines constructed to accommodate-
5. blanks of various sizes and shapes. ‘Alsothe

forming rolls or one or more of the individual
sections thereof may be readily removed and
replaced by rolls and individual sections of
various constructions = designed to form

shapes. »

“Electrical contact springs of the type illus-
trated in Fig. 8 and other similar articles
have in-some instances been formed hereto-
fore by punch press operations, which method

3

sometimes tends to change the molecular
structure of the metal, thus often necessitat-
ing an annealing operation in order to obtain
the desired characteristics. Furthermore, it
has been found that the tension or other phys-
ical characteristics of punch pressed contact
springs sometimes varies to such an extent
that 1t has been necessary in some instances
to accurately test the individual springs in
order to insure that they possess the required
physical characteristics. However, it has
been found that the physical characteristics
of material formed in accordance with the
present invention are not materially affected
thereby and therefore the annealing and test-
ing operations may be eliminated. This ob-
viously results in a large saving in the cost
of production.

Although the invention has been herein il-
lustrated and described in' connection. with
a, preferred embodiment thereof, it is to be
understood that the novel features of the
invention are capable of various other appli
cations. within the scope of the appende
claims. :

‘What is claimed is: : :

1. Tn an article forming apparatus, a mag-
azine for containing a supply of: articles, a
guide chute extending from the discharge
end of said magazine,and a pair of rolls hav-
ing cooperating peripheral forming surfaces
for engaging opposite sides of an article, one
of the rolls having a plurality of spaced ele-
ments permanently projecting beyond the
periphery thereof for receiving articles from
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the magazine and advancing them through

the guide chute and between the peripheral
surfaces of the rolls.

2. In an article forming apparatus, a mag-
azine for containing a supply of articles ar-
ranged in a column, a pair of positively driv-
en rolls having cooperating peripheral form-

ing surfaces for engaging opposite surfaces’

of an article, a guide chute communicating
with an opening in the lower end of the mag-
azine for guiding an article from the maga-

zine to the engaging surfaces of the forming:

rolls, and a member permanently projecting
from the surface of one of the rolls for ad-
vancing  an article from the magazine
through the guide chute.

- 8. In an article forming apparatus, a pair
of cooperating forming rolls,;each roll com-

prising a plurality of spaced individual. sec-.

tions,’and a member disposed between adja-
cent sections of one of the rolls and passing
betiveen adjacent sections of the other roll
for advancing articles between the peripheral
surfaces of the rolls.

4. In an article forming apparatus, a pair
of cooperating driven forming rolls, each
roll comprising a plurality of spaced indi-
vidual sections, and a plurality of disks dis-
posed between adjacent sections of one of
the rolls, said disks having a plurality of
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spaced peripheral teeth extending beyond
the peripheral surface of the roll and passing
between adjacent sections of the other:roll
for guiding: and advancing articles between
58 the rolls.: ~ . o
- 5. Inan article forming apparatus, a - mag-
azine for containing a supply. of articles ar-
ranged:therein in a. vertical column, a pair
of cooperating driven forming rolls; each
10 roll comprising a plurality of individual sec-
tions, a plurality of disks-disposed between
adjacent sections of one of the rolls, each disk
having a plurality of spaced peripheral teeth
extending beyond the peripheral surfaces of
I8 the adjacent roll sections and passing be-
tween adjacent sections of the opposite roll
for successively: receiving. articles from the
magazine and advancing them between the
forming rolls, and means for guiding the ar-
20 ticles-as they are advanced by the peripheral
teeth of said disks.
<6. In an article forming apparatus, a pair
of cooperating forming rolls, a magazine for
containing a supply of articles, a guide chute
25 extending from the discharge end of the mag-
azine to the engaging surfaces of the forming
roils, and means carried by cne of the form-
ing rolls.and permanently projecting beyond
the periphery thereof for advancing an ar-

30 ticle from the magazine through the chute

and between the rolls.
7. In a‘material forming apparatus, a plu-
. rality of cooperating forming rolls arranged
to: peripherally engage the material, and a
85 plurality of radial elements projecting per-
manently in spaced relationship circumfer-
- entially of the forming rolls for advancing
the material between the rolls. - c
8. In amaterial forming apparatus, a pair
40 of coeperating rotatable  forming members
having . complementary forming: surfaces

shaped .as surfaces of rotation with their

radii varying irregularly from one end of the

members - to the. other, and non-forming-

48 means: carried by one of the forming mem-

bers intermediate the ends thereof and per-

manently projecting beyond the forming sur--

face of the forming member for advancing
the - material between the forming: surfaces.

9. In & material forming apparatus; a pair
of rotatable forming members having com-
plementary -circumferentially extending
projections’ and ‘depressions, and non-form-
ing means: carried by one of the forming

‘% members intermediate the ends thereof and

b

permanently projecting beyend the periph-
ery of the forming member for advancing.

. the material therebetween. = -

10. In a material- forming apparatus, a
pair: of rotatable: forming members having
complementary circumferentially extending
projections and depressions; and having hor-
izontal ‘axes lying in a common inclined
o5 plane, a magazine extending: substantially

~ vertically above .one of the forming mem-

1,833,616

bers, and non-forming means carried by one
of . the forming members intermediate the
ends thereof and permanently projecting be-
yond the: periphery of the forming member

- for advancing material from the magazine to

a position between the forming members. -

- +11.:In an article forming apparatus, a

pair of cooperating-forming rolls, ‘a mnon-
forming memher carried by:one of the rolls
and. permanently projecting beyond its. pe-
riphery for engaging an elongated: article
at a point intermediate its ends and advanec-
ing the article sidewise between the rolls, the
other roll being provided with a recess to re-
ceive said member, and means for supplying
articles to said member.’ v
. 12. Inan article forming apparatus, form-
ing means comprising a roll and a member co-
operating with the roll to form articles into
predetermined shapes, and means separate
from. the forming means and comprising a
plurality of elements spaced. circumferen-
tially of the roll and permanently proj ecting
beyond its periphery for advancing articles
between the roll and said member.. :
13, In an-apparatus for forming elongated
articles, a pair of cooperating forming rolls
adapted to impart a predetermined shape to
an article passed therebetween, one of said
rolls comprising a plurality of co-axial sec-
tions, and means carried between adjacent
sections of said roll for positively advancing
and guiding an article between the rolls.. -
14. In an apparatus for forming elongated
articles, a pair of cooperating multi-section
forming rolls adapted to impart a predeter-
mined shape to an article passed -therebe-
tween, the sections of each roll being in axial
alignment, and a plurality of spaced ad-
vancing: members carried between .adjacent
sections of one of the rolls for advancing and
guiding an: article between the rolls. '
~15. In an-apparatus for forming elongated
articles, a pair of cooperating multi-section
forming rolls adapted to impart a predeter-
mined shape to an article passed therebe-
tween, the sections of each roll being in axial
alignment and a plurality of ‘advancing
members spaced from.each other longitu-

dinally of the rolls-and carried between ad-.

jacent sections of one of the rolls for ad-
vancing an article between the rolls,
‘In'witness whereof, we hereunto subscribe
our names this 26th day of May A, D., 1927,
-~ CHARLES-EDWIN NELSON.
JOHN STANLEY STULL. -
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