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UNITED STATES PATEN 

2,442,908 

OFFICE 
2,442,908 

APPARATUS FOR FORMING AND SIZNG 
RNG SEAEPED ARTICLES FROMETAL, 
BLANKS 

liini. Sirip, Downers Grove, Ill., assignor:to West 
jern Electric Cempany, Incorporated, New York, 
N.Y., a corporation of New York 

Application'Eecember 1, 1943, Seria No. 513,856 
(C. 153-34) 0: Clais. 

This invention relates to article-forming appa 
ratus and Enore particularly to apparatus for 
fortning ring-shaped articles from metal blanks. 

... An object of the invention is to provide a prac 
ticable and efficient apparatus for forming: ac 
Curately sized ring-shaped articles from metal 
blanks. 

In accordance. With the above object, the pres 
eat invention, in one embodiment thereof, as ap 
plied to forning accurately sized ring-shaped 
Straps for Vacuum tubes, comprises, a carriage 
having a die for nation, the carriage being slid 
able. On a stationary bed of a usual type; punch 
preSS to carry a blank Strip of metal. predeter 
minedly positioned and held thereon, by pivotal 
retaining fingers relative to the die formation, 
into forming engagement with a stationary man 
drel of circular CrOSS section, which movement 
of the carriage partially forms the stripithere 
arolirad, the fingers being , withdrawn from the 
Strip before the completion of the partial form 
ing operation. Thereafter, in the advance of a 
reciprocable press platen, actuators carried 
thereby effect: Operation of die members which 
are slidable radially of the mandrel into engage 
ment. With the ends of the strip to complete the 
bending of the strip into:circular or ring-shaped 
form around the mandrel and a follow-up strip 
per plungeri Surrounding the mandrel advances 
the ring-shaped strap through a stationary siz 
ing die. On the press bed, from which it drops 
along the mandrel onto an aligned stacking rod. 
Other objects and advantages of the invention 

Will more fully appear from the following ide 
tailed description taken in conjunction...with the 
aCCompanying dra Wings, in Which 

Fig.1 is a fragmentary plan view of that por 
tion of the apparatus carried upon the pressibed 
With the blank Strip carriage shown in its re 
tracted position, and the actuators' carried by 
the reciprocable press platen for advancing the 
Slidable "die members carried on the press' bed 
ShOWn, in Section; 

Fig.2 is a perSpective view of a blank strip in 
broken outline and the completed ring-shaped 
Strap formed therefrom in full lines; 
-Fig. 3 is a fragmentary.irregular vertical sec 

tion taken on the line-3-3. Of Fig. 1,...the parts 
being shown in the positions assumed thereby...at 
the completion of the strap-forming operation; 

Fig. 4 is a fragmentary view similar: to. Eig. 3 
after the Stripper plunger has advanced ; and 
moved the strap through thesizing die; 
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5 

2 
on the line 5-5 of Big.i.1, the blank:Strip.carriage 
being shown in its retracted position; 
iEig. 6, is an enlarged fragrientary plantview 

Silic Wing the. strap, partially formedia road the 
Landice; 
gig. 7 is: a, View, similar to Eig. 6 showing the 

Strap completely formed...around the maindrel; 
3Eig. 8sis an enlarged Wertical:Section taken. On 

theirlei 3--8:of Fig. Showing ablank stripsp 
ported on Oile Of the retainingfingers; 

Eig. 9. Sisia -Vertical Section, taken on thesiae 
9-9. Of Fig.8; 
tFig.0 is a side elevational view of the inner:end 
Of the carriage:With the blank: Strip retaining fin 
gers in their actuated position:Supportilagia, blank 
stripshown inbroken outline; and 
*Eig. 1:is a VieWisinitar to Fig. O. after the 

fingers; have been:released from their blank strip 
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Supporting position upon the Strip: 'engaging the 
In andrel. 

: The present: enabodiment of the inventioni as 
ShoWE in the , drawings may be tased advanta 
geously, for forming : Small ring-shaped metal 
bandsor: straps; 55 (Fig. 2) for use on certain 
typess. Of Waeulantibes, the Straps being formed 
from; thin fiat.netal blanks at 6 and the outside 
dialetter of thestrap is approximately, one-quare 
ter inch and its height one-sixteenth inch. 
. As shown in the drawings, referring: partic 
larly to Figs. 1 and 3, the strap-forning' appa 

ratliStrellabodying stiae, features of this rinVention 
is operatively, connected to a punch;press Which 
aay...he of any usual type. : Since it is not essen 
tialistO-acenplete understandings of the inve 
tion, the spunchipress-has not been fully illus 
trated, except those parts directly concerned With 
this invention, Wiaicini'consist-of-the-following: A 
Wertieal reciprocable platen and a Stationary: bed 

and 18, respectively. Bixed to the upper face 
of the press: bed. 8 is abolster plate:9 to which is 
secured a plate 22.0Verhanging the left end.there 
of (Fig. 3) or, its forward end, as-viewed in Eig.1. 
Abuttilag the right;ead...of the plate 22, and se 
cured to...the bolster-plate.9 is a.die-plate.23. 
Attached to...the upper-face of the die-plate 23, is 
an irregular shaped plate 24, which is shouldered 
or, stepped-upWardly, a Sindicated at .25. (Eigs... 1 
and 5), upon its lowerface: to provide...clearance 
between sa, head portion. 26, thereof and the die 
plate: for-a-purpose. Which Will.be...apparent pres 
ently. Slidable. upon the plate 22 between co 
operating lateral guide...strips. 29, attached to the 
plate is a carriage, or Slide 30, which is centered 
relative to:a, diet-aperture:3 of...a die32 carried 

iFig. 5 is a fragmentary vertical section taken 55 in-the-die-plate 23, and the platen T. ...A handle 
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33 attached to the forward end of the carriage 
30 provides means whereby an operator may 
slide it to and from its advanced position (Figs. 
3 and 1) respectively. In the advanced position 
of the carriage 30 (Fig. 3), to be described pres 
ently, a spring-pressed cone-ended pin 34 carried 
by a Supporting block 35 attached to the platen 
i is entered in a cone-shaped depression 36 in 
the carriage 30 during the lowering of the platen 
and before the Strip-forming operation is com 
pleted to accurately locate and hold the carriage 
during the forming and sizing operations. A stop 
pin 37 fixed to the plate 22 limits the movement 
of the carriage in its retracted position. 

Reciprocable in a shouldered aperture 38 form 
ed in the head portion 25 of the plate 24 and 
centered With the die aperture 3 is a spring 
retracted stripper plunger 39 in the form of a 
shouldered sleeve, its lower end being reduced 
and having a diameter closely fitting the diam 
eter of the die aperture. Fixed to the upper face 
of the head portion 26 of the plate 24 is a re 
taining plate 40 for the plunger 39. Attached to 
and depending from the plate 40 is a long mandrel 
4, which is centered with the plunger 39 and 
die aperture 3 and is closely fitted to the inner 
diameter of the plunger, but clears the die aper 
ture by the thickness of the Wall of the formed 
strap 5. The lower end face of the mandrel 4 
is formed with a cone-shaped depression 44, in 
which is entered an aligned cone-ended stack 
ing rod 45, shown fragmentarily, onto which the 
formed bands 5 drop during the operation of 
the apparatus. Aligned apertures 46 are pro 
vided in the bolster plate 9 and press bed 8 
for the mandrel 4 and stacking rod 45, respec 
tively, and it Will be understood that the rod is 
removably supported in a suitable manner. A 
plurality of pins 47 are reciprocably carried in 
the retaining plate 40 and are engaged at their 
upper ends by the lower face of the block 35, the 
lower headed ends of the pins resting on the up 
per face of the stripper plunger 39. Thus, when 
the platen fi moves downwardly, the plunger 
39 also moves downwardly against the action of 
springs 48 and its lower reduced end passes 
through the die aperture 3 to the position shown 
in Fig. 4. 
At its inner end face (Figs. 1, 8 and 9), the 

carriage 30 is langularly shaped and provided 
with a semi-circular die formation 5? having a 
diameter which is similar to that of the die 
aperture 3. Extending from the extreme inner 
end face of the carriage 30, which is coincidental 
With the axis of the die formation 5, at its bot 
tom edge and laterally from each side of the 
die formation are ledges 52 for supporting upon 
its longitudinal edge face the flat metal blank 
strip f6 placed thereon by the Operator When 
the carriage is in its retracted position, shown 
in Figs. 1 and 8. Pivoted, as indicated upon each 
side face of the carriage 30 in recesses 53 formed 
therein are spring-pressed lever-like blank-re 
taining fingers 54 having rounded lower forward 
edges which normally ride upon the upper face 
of the plate 22 and die plate 23 in the reciproca 
tion of the carriage. Extending laterally from 
and integral With the inner opposed faces of 
the fingers 54 at a point forward of the inner 
end of the carriage 30 and of the blank 6 are 
vertical walls 55, which, in the normal position 
of the fingers, serve to retain the blank on the 
supporting ledge 52 of the carriage 30 during its 
transfer from the loading position (FigS. 1 and 
8) and until the blank engages the mandrel 4. 
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At this point in the movement of the carriage 
38, the rounded lower forward edges of the fin 
gers 54 move downward into depressions 58 form 
ed in the die plate 23, as shown in Fig. 11, under 
the action of associated springs 59. This de 
scribed movement of the fingers 54 withdraws 
the blank-retaining Walls 55 thereof from hold 
ing relation. With the blank and the blank is now 
supported between the periphery of the mandrel 
A and the end face of the carriage 30 and rest 
ing upon the ledges 52 thereof. In the con 
tinued advance movement of the carriage 30 to 
the position shown in Figs, 3 and 6, the blank 
26 is partially Wrapped around the mandrel 4 
to the formation particularly shown in Fig. 6, 
due to the entrance of the stationary mandrel 
into the die formation 5 of the carriage as the 
latter is advanced to the position shown. 
To complete the forming of the ring-shaped 

strap 5, two reciprocable die members 60 having 
arc-shaped die formations 6 at their inner ends 
are subsequently moved along paths arranged 
angularly to the movement of the carriage 30 and 
aligned radially of the mandrel 4f into engage 
ment with the extending ends of the blank f6 to 
shape and Wrap them around the mandrel to 
the position shown in Fig. 7. The die members 
60 are slidable in Ways 62 formed in the lower 
face of the plate 24 and slide at their lower 
faces on the die plate 23. Depending from the 
lower face of the block 35, attached to the platen 
AT, are two actuators 65 for the die members 60, 
the actuators being cam-shaped at their lower 
ends, as indicated at 66, and are entered in suit 
ably shaped apertures 67 in the die members. 
Aligned apertures 68 are provided in the bolster 
plate 19, die plate 23 and plate 24 for the passage 
Of the actuators 65 during their reciprocation 
with the platen fl. 
The operation of the heretofore-described ap 

paratus is as follows: In Fig. 1, the apparatus is 
shown in its normal position or just after the 
completion of a strap-forming operation, the 
carriage 30 having been retracted by the oper 
ator after the platen 7 (not shown in Fig. 1) 
has moved upwardly and withdrawn the holding 
and positioning pin 34 from the depression 36 in 
the carriage. It will also be understood that 
in the upward movement of the platen f7, the 
cam actuators 65 movable therewith have re 
tracted the die members 6 from their advanced 
forming operation, shown in Figs. 3 and 7, to 
the positions shown on Figs. 1 and 6 and that the 
stripper plunger 39 is moved to its retracted po 
sition (Fig. 3). Further, in the retraction of the 
carriage 30, the blank strip-retaining fingers 54 
on the carriage are moved from their released 
positions shown in Figs. 6, 7 and 11 to their blank 
strip-retaining positions shown in Figs. 1, 5, 8 
and 10. The operator now places a blank strip 
f6, shown in broken outline in Fig. 1, on the 
carriage ledges 52, where it will be held by the 
retaining walls 55 of the fingers 54 (Fig. 8) and 
slides it forward to the position shown in Figs. 3 
and 6. In timed relation. With the forward Verti 
cal side face of the blank strip being moved into 
engagement with the periphery of the mandrel 
4, the rounded forward lower edges of the fin 
gers 54 drop into the depressions 58 in the die 
plate 23, thus permitting the retaining walls 55 
to move out of the path of the outer ends of 
blank strip. f6, which is then partially wrapped 
around the mandrel 4 to the position shown in 
Fig. 6 by the die formation 5 on the carriage 
30. Following the partial forming of the strap 
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E5, the press platen 7 begins its down stroke, 
which may be initiated by a faanual actuation of 
the 'press clutch (not show) - or the press clutch 
may be .aitomaticaily actuated by means (not 
shown) set in motion by the advance movement of 
the carriage 30. 
- As the platen 7 descends, the 'spring-pressed 

holding and positioning pin 34 carried thereby 
first enters the cooperating depression 35 in the 
carriage 39, thereby - accurately positioning and 
firmly holding the partially formed strap i? 5 be 
tween the carriage. die formation 5 and the 
mandrel . In the continued descent of the 
platen 7, the can actuators: 65 moving there 
with slide the die members 68 into engagement 
with the free outer ends of the partially formed 
blank-strip '6' and complete the forming of the 
strap f 5 by wrapping the ends of the strip around 
theirnandrel 4 (Figs. 3 and 7). In timed rela 
tion to the actuation of the die members 60, the 
Spring retracted stripper plunger 39 is moved 
down Wardly when the lower face of the Support 
35 on the moving platen engages the pins 47, 
which are engaged by the plunger, as shown 
in Fig. 3. As the plunger 39 moves downwardly, 
the reduced lower annular edge face thereof en 
gages the annular upper edge face of the strap 
A5 and moves it downwardly through the sizing 
die aperture 3 (Fig. 4), which serves to further 
Wrap, the band 5 around the mandrel and give it 
its final Size when used. As each strap 5 is 
formed, it moves down the maindrel 4 and drops 
onto the stacker rod 45. This completes a cycle 
of operations including the positioning of a strip 
blank S on the carriage while retracted, ad- : 
vancing the carriage, and forming the blank into 
a sized circular strap 5 and the operation may 
be continued as described above. 
What is claimed is: 
1. In an apparatus for forming articles from 

blanks, a mandrel about. Which a blank is formed, 
a plurality of dies movable radially of and to and 
from said mandrel for forming the blank there 
around, means movably mounted on one of said 
dies for supporting the blank in its movement 
to the mandrel, means for withdrawing said Sup 
porting means for said blank when the blank 
engages the mandrel, and means for actuating 
said dies to form an article. 

2. In an apparatus for forming articies from 
blanks, a mandrel about which a blank is formed, 
a plurality of dies movable radially of and to and 
from said mandrel for forming the blank there 
around, one of said dies having movable blank 
supporting seats thereon at each side of its die 
formation for supporting the blank in itS move 
ment to the mandrel, said Seats being movable 
upon the blank being pressed against Said man 
drel for withdrawing them from the blank, means 
for moving said one die into operative reiation 
with said mandrel to press the blank thereagainst 
and partially wrap the blank therearound, and 
means for actuating said other dies to form an 
article. 

3. In an apparatus for forming articles from 
blanks, a mandrel about which a blank is formed, 
a plurality of dies movable radially of and to and 
from said mandrel for forming the blank there 
around, one of said dies being movable along a 
line arranged intermediate said other dies, Said 
one die cooperating with said mandrel to par 
tially form the blank and arrange portions there 
of in the path of said other dies, means for Sup 
porting the blank in its movement to the man 
drel, means for actuating Said dies to form an 
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6 
artiele, a sizing ties surrounding, in-spaced rela 
tion, said mandrel, and means for forcing the ar 
ticles:through said:sizing die while said forming 
dies are: in their forward actuated positions. 
4. In an apparatus for forming articles from 

blanks, aniandrel about which a bank is formed 
a plurality of dies' movable in a 'common plane 
radially of and to and from said imandrel for 
forming the blank therearound, one of said dies 
beiriginaowable alongia, line arranged intermediate 
Said other dies, said one die cooperating. with said 
maildrel to partially form the blank-and-arrange 
politionis thereof in the path of said, other dies, 
means innovably mounted relatively to 'arid car 
ried on said. One die for supporting and longi 
tudinally centering the blank thereon in its move 
ment to the mandrel, means for-withdrawing said 
supporting raeans: for said blank when the blank 
engages the mandrel, and means for actuating 
Said dies to forman article. - 

5. In an apparatus for liforning ring-shaped 
articles fromistrip blanks, a mandrel about which 
a,blank is wrapped to form an article, a plurality 
of dies nowable radially, of and to and from said 
handrel and adapted to completely embrace the 
mandrel for forming the blank therearound, co 
operating means innovably mounted on - one of 
said dies for supporting and predeterminedlypo 
sitioning the blank. On a longitudinal edge face 
in its movement to the maindrel, means for. With 
drawing said supporting means for said blank 
When the blank engages the mandrel, nean.S. for 
moving said one die into operative relation. With 
said mandrel to partially wrap the blank around 
the mandrel, and means for actuating 'said other 
dies to compete the Wrapping of the bank around 
the mandrel to form a ring-shaped article. 

6. In an apparatus for forming: articles from 
blanks, a mandrel about which a blank is formed, 
a plurality of dies movable radially of and to and 
from said mandrel for forming the blank there 
around, means arranged for movement longitudi 
nally of said mandrel for moving the formed ar 
ticle along said mandrel out of the path of said 
dies, means movably mounted on one of said dies 
for supporting the blank in its movement to the 
mandrel, means for withdrawing said supporting 
means for said blank when the blank engages the 
mandrel, means for actuating Said dies to form 
an article and for actuating said formed article 
moving means, and a sizing die Surrounding, in 
spaced relation, said mandrel, said formed ar 
ticle moving means forcing the article through 
said sizing die while said forming dies are in their 
forward actuated positions. 

7. In an apparatus for forming articles from 
blanks, a mandrel about which a blank is formed, 
a plurality of dies movable radially of and to and 
from said mandrel for forming the blank there 
around, a sizing die surrounding Said mandrel, a 
stripper sleeve surrounding and movable longi 
tudinally of said mandrel and into said sizing 
die for moving the formed article along Said man 
drel out of the path of said forming dies and 
through said sizing die, means movably mounted 
on one of said forming dies for Supporting the 
blank in its movement to the mandrel, means 
for withdrawing said supporting means for said 
blank when the blank engages the mandrel, and 
means for actuating said forming dies to form an 
article and for actuating said stripper sleeve. 

8. In an apparatus for forming articles from 
strip blanks, a mandrel about which a blank is 
Wrapped to form an article, a plurality of dies 
movable radially of and to and from Said man 
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drel for forming the blank therearound, means 
arranged for movement longitudinally of said 
mandrel for moving the formed article, along 
said mandrel out of the path of said dies, means 
movably mounted on one of said dies for sup 
porting the blank in its movement to the man 
drel, means for withdrawing said supporting 
means for Said blank when the blank engages the 
mandrel, means for actuating Said One die to 
partially wrap the blank around the mandrel, and 
means movable at right angles to the movement 
of said dies and operatively connected to the other 
Of said dies for actuating the same to complete 
the forming of an article and said formed ar 
ticle moving means in timed relation. 

9. In an apparatus for forming ring-shaped 
articles from strip blanks, a mandrel about which 
a blank is Wrapped to form an article, a plural 
ity of dies movable radially of and to and from 
Said mandrel for forming the blank therearound, 
means for supporting said dies in their move 
ment, means on one of Said dies for supporting 
the blank on a longitudinal edge face in its move 
ment to the mandrel, said means including piv 
Otal elements at each side of the die formation 
normally resting on said die supporting means 
and arranged to predeterminedly position the 
blank relative to the die formation and having 
portions effective to retain the blank on its lon 
gitudinal edge face in its movement to the man 
drel, said die Supporting means having portions 
adapted to permit said pivotal elements to move 
and thus their blank-retaining portions out of 
the path of the blank at substantially the in 
stant the blank engages said mandrel, means for 
moving Said one die into operative relation with 
Said mandrel to partially wrap the blank around 
the mandrel, and means for actuating said other 
dies to complete the Wrapping of the blank around 
the mandrel to form a ring-shaped article. 

10. In an apparatus for forming articles from 
strip blanks, a mandrel about which a blank is 
Wrapped to form an article, a plurality of dies 
movable in a common plane radially of and to 
and from said mandrel for forming the blank 
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8 
therearound, one of said dies being movable along 
a line arranged intermediate said other dies, 
means for supporting said dies in their move 
Jments, Said one die having Seats at each side of 
its die formation for Supporting the blank on a 
longitudinal edge face in its movement to the 
mandrel, Spring-pressed pivotal elements on said 
One die at each Side normally urged against said 
die-Supporting means and arranged to longitudi 
nally center the blank with the die formation 
and having portions effective to retain the blank 
On its longitudinal edge face in its movement to 
the mandrel, Said die-supporting means having 
depressions for permitting said pivotal elements 
to move and thus their blank-retaining portions 
out of the path of the blank at substantially the 
instant the blank engages said mandrel, means 
for moving Said one die into operative relation 
With said mandrel to partially wrap the blank 
around the mandrel, and means for actuating 
Said other dies to complete the wrapping of the 
blank around the Imandrel to form an article. 

EMIL SRP. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

30 Number Name Date 
28,565 Disston ------------- June 5, 1860 
175,120 Titchfield ---------- May 13, 1930 
268,982 Bartlett ------------ Dec. 12, 1882 
290,982 Emmick ----------- Dec. 25, 1883 

35 1,078,707 Tevander ---------- Nov. 18, 1913 
1,360,242 Muller ------------- Nov. 23, 1920 
1,634,661 Gironefeld ----------- July 5, 1927 
1758,237 Faine -------------- May 13, 1930 
1785,116 Fassinger ---------- Dec. 16, 1930 

40 2,099,624 Robarge ------------ Nov. 16, 1937 
2,169,669 Wachs ------------- Aug. 15, 1939 

FOREIGN PATENTS 
Number Country Date 

45 695,619 Germany----------- Aug. 29, 1940 


