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UNITED STATES PATENT OFFICE 
2,620,013 

MACHINE FOR FORMINGOOUBLE LAP 
FLARING ON TUBING 

Edwin A. de Voss, Los Angeles, Calif. 
Application February 26, 1949, Serial No. 78,616 

(Cl. 153-80.5) 6 Claims, 

This invention relates to a machine for form 
ing a double lapped flared end on tubing. 

Specifically, the invention relates to a machine 
for supporting the inside of a hollow article such 
as a tube against collapse in a die while punches 
successively act on the member to first bow it 
against the die, and to then fold the end portion 
of the member into the bowed portion for form 
ing a double walled flared end on the member. 
The machine of this invention is especially 

useful in forming double lapped flared ends on 
metal tubing of the type used in automotive, 
airplane, mechanical refrigerator, and the like 
conduits wherein a fitting such as a union, elbow, 
nipple, or tee has a tapered end inserted in the 
flared end of the tube and wherein a compression 
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nut bottomed on the flared end of the tube has 
a tapered shoulder coacting with the tapered 
end of the fitting to sealingly clamp the double 
lapped portion therebetween. 
The machine of this invention includes dies 

for securely gripping the Outer circumference of 
the tube to be flared, together with tapered die 
faces for Shaping the conical outer face to be 
formed on the end of the tube. A compound 
punch assembly coacts with the dies and includes 
telescoped mandrel, finish or cone punch, and 
upset punch parts. Suitable mechanism actu 
ates these parts in proper sequence to close the 
dies around a mandrel Supported portion of a 
tube, advance the upset punch while guided by 
the mandrel to bow the end of the tube against 
the tapered die face, open the upset punch, ad 
vance the finish or cone punch into the bowed 
portion to form the double lap, and to then open 
the dies and Withdraw the mandrel from the fin 
ished tube end. These successive operations can 
be conveniently controlled by cam mechanisms 
and a preferred embodiment of such mechanisms 
includes a fluid pressure-actuated cam carrier. 
A suitable die control includes fluid pressure 
actuated dies and an electrically operated fluid 
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valve controlled from a switch that is automat 
ically shifted under the influence of the cam 
mechanism. 
An important feature of the invention resides 

in the provision of the mandrel to support the 
tube against collapse and to guide and align the 
punches. 
Another feature of the invention is the pro 

vision of a cone or finish punch which rides on 
the mandrel and, when being moved toward oper 
ative position, automatically opens up the up 
Set punch. 

It is, then, an object of this invention to pro 

45 

50 

55 

2 
vide a machine for quickly and uniformly form 
ing double lapped flared ends on tubes. 
A further object of the invention is to provide 

a mandrel for aligning a tube in a die and mech 
anism for pulling the mandrel Out of the tube. 
A Still further object of the invention is to 

provide a machine for forming double-walled 
flared ends on tubes while supporting the tube 
against collapse. 
A further object of the invention is to provide . 

a multiple punch assembly composed of tele 
Scoped mandrel, finish punch, and split upset 
punch parts, together with means for succes 
sively actuating these parts. - 
A further object of the invention is to provide 

a machine with a compound punch assembly 
which automatically supports the work against 
collapse, upsets the work, finishes the upset, and 
Opens up the upset punch parts when the finish 
punch is noved into active position. 
A Specific object of the invention is to provide 

a compound punch for a double lap flaring ma 
chine with a tube-supporting and punch-guid 
ing mandrel. 
Another Specific object of the invention is to 

provide a compound punch for a double lap tube. 
flaring machine with a finish punch and a split 
upset punch so arranged that the upset punch 
is automatically opened as the finish punch comes 
into Operating position. 
A further Specific object of the invention is to 

provide a machine for forming double-walled 
flared ends on tubing wherein fluid pressure 
means and cams automatically control sequen 
tial operation of the machine parts for minimiz 
ing manual adjustments and operations. 
Other and further objects of the invention 

Will be apparent to those skilled in the art from 
the following detailed description of the annexed 
sheets of drawings which, by way of a preferred 
example only, illustrate one embodiment of the 
invention and one variation from a portion of 
this embodiment. 
On the drawings: 
Figure 1 is a side elevational view, with parts 

broken away to show underlying parts and with 
portions in vertical cross section, of a double lap 
tube-flaring machine according to this inven 
tion, and showing the starting position of the 
parts With the tube end disposed over the man 
drel and the dies closed around the mandrel-Sup 
ported tube end. 

Figure 2 is a horizontal cross-sectional view, 
With parts in top plan, taken along the line 
II-II of Figure 1. 
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Figure 3 is a view similar to Figure 1 but illus 
trating the positions of the parts of the machine 
upon the completion of the double lapped fiared 
end on the tube but illustrating the mandrel 
still in the tube. 

Figure 4 is a fragmentary side elevational view, 
with parts in vertical croSS Section, illustrating 
a portion of the machine in the position assumed 
thereby upon completion of the bowing or up 
Setting operation. 

Figure 5 is a View similar to Figure 4 but ill 
lustrating the positions of the parts upon comple 
tion of the finish or cone punch operation. 

Figure 6 is a view similar to Figures 4 and 5 but 
illustrating the positions of the parts after comi 
pletion of all of the Operations, showing the 
nanner in which the Inandrel is retracted from 
the tube while the cone punch holds the flared 
end of the tube against deformation under the 
influence of the retracting action of the mandrel. 

Figure 7 is a fragmentary transverse croSS 
sectional view, with parts in elevation, taken 
along the line VII-VII of Figure 2. 

Figure. 8 is an enlarged fragmentary vertical 
cross-sectional view of the split upsetting punches 
showing the rounded upsetting faces of these 
punches. 

Figure 9 is a vertical cross-sectional view, with 
parts in side elevation, illustrating a modified 
arrangement for opening the split upsetting 
punches as the cone punch or finish punch is 
moved into active position. 

Figure i0 is a diagrammatic view illustrating 
the manner in which the dies are controlled. 
As shown on the drawings: 
The machine of Figures 1 to 3 includes a 

pair of dies fi, a compound punch assembly 2, 
a cam assembly 3 for actuating the punches of 
the assembly 2, a can carrier 4, a cam-actuating 
fluid pressure cylinder. 5, a pair of fluid pres 
sure cylinders 6 for actuating the dies , and 
a switch 7 on the cam carrier 4 for controlling 
actuation of the cylinders 6. 
The dies each have semi-cylindrical tube 

gripping recesses d and conical die faces Eb 
diverging from the gripping faces if a. The lead 
ing end of a tube T is seated in the dies and is 
gripped by the seat f { a, adjacent its leading end 
to provide a portion T1 (Figure 1) projecting 
through and beyond the die faces b for form 
ing the double apped flared end on the tube. 
The punch assembly 2 includes a carrier & 

in the form of a hollow cylindrical block slidably 
mounted in a surrounding bearing 9. As shown 
in Figure 2, the carrier 8 has a longitudinal 
groove 8a along the top thereof and the bear 
ing 9 has a set screw 20 threaded through the 
top thereof to extend into the groove 8a for hold. 
ing the carrier 8 against rotation in the bear 
ing while accommodating longitudinal sliding 
action of the carrier through the bearing. 
The front end of the carrier is milled to form 

longitudinally aligned spaced pairs of ears 8b 
on the top and bottom thereof. The rear end 
of the carrier 8 has pins 2 extending from the 
opposite sides thereof and rotatably supporting 
rollers 22. 
The upset or bending punch 23 is composed of 

two half sections each of which is in the form 
of a semi-cylinder. Each section has a lug. 23a. 
on the rear end thereof extending between a 
pair of ears 8b of the carrier and pivotally at 
tached thereto by a pin 24. Thus, as shown in 
Figure 1, top and bottom segments constitute the 
split punch 23 and each Segment is pivotally Sup 
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4. 
ported at its rear end on a pin 24 carried by the 
carrier 8. A coil spring 25 surrounds the split 
punch 23 and is seated in a groove 23b provided 
in the punch Segment in Spaced relation forward 
ly from the lugs 23d, thereof for holding the seg 
inents in closed position. 
The split punch 23 has a large diameter cylin 

drical bore 23c extending forwardly from the 
rear end of the punch to a tapered shoulder 23d 
Which converges to a Smaller diameter bore 23e. 
This smaller diameter bore extends through the 
for Ward end face of the punch and, as shown in 
Figure 8, the forward or active end face of the 
punch is dished at 23f, to provide a concave end 
Wall converging toward the bore 23e. This con 
cave end Wall serves to guide the tube during 
the boWing or upsetting operation for better 
control of the bowed section as will be more fully 
hereinafter described. In addition, this concave 
end face 23f coacts With the tube end inwardly 
of the pivot pins 24 to hold the dies closed during 
the upsetting operation, as shown in Figure 4, 
A cone punch 26 in the form of a hollow rod is 

slidably mounted in the bore of the carrier 8 
and in the bore 23c of the split punch 23. This 
finish punch 26, as best shown in Figure 2, has a 
longitudinal groove.25d along the top thereof and 
a set screw 27 in the groove 8a of the carrier 8 
projects into this groove 26a to hold the cone 
punch against rotation in the carrier. The for 
Ward end of the cone punch has a tapered face 
26b forming the active end of the punch to fold 
the end portion of the bowed tube for forming. 
the double lap or double wall arrangement as 
will be hereinafter more fully described. The 
rear end of the cone punch projects, beyond the 
carrier 8 and has pins 27 extending laterally 
therefrom for rotatably supporting rollers 28. 
A mandrel, in the form of a solid cylindrical 

rod 29, is slidable through the hollow cylindrical 
Cone punch 26 and is longer than the punch to 
project beyond both ends thereof. The top of 
the mandrel 29 has a longitudinal groove 29a 
therein adapted to receive a set screw 30 thread 
ed through the groove 26a of the cone punch 26 
to prevent rotation of the mandrel in the cone 
punch. The forward end of the mandrel is pref 
erably slightly beveled as to 29t to facilitate in 
Sertion of the mandrel into the tube. The rear. 
end of the mandrei has pins 3 projecting later 
ally therefrom and carrying rollers. 32. 
The can assembly 3-includes outer side plates 

33, 33 each with a vertical slot 33a near the rear 
end thereof and a vertical slot 33b near the front. 
end thereof. The vertical slot 335, however, has 
an intermediate forwardly offset portion 33c be 
tween an upper vertical portion: 33d that is rear 
Wardly displaced relative to the main elongated 
bottom portion 33e of the slot beneath the off 
Set portion 33c. 
The carrier 4 has side plates 34, 34 straddling 

the rear ends of the plates 33 and having pins 
35 projecting. inWaldly therefrom to rotatably 
Support rollers 36 riding in the slots 33a. The 
can aSSembly 3 is thus guided for vertical 
movement by the carrier 4. 
A second pair of vertical plates 37, 37 lie with 

in the plates 33, 33 rearwardly of the slot .33b. 
These plates 37 each have slots therein which 
have vertical top portions: 3 Tb and forwardly 
Offset vertical, bottom portions 31c connected by 
inclined portions 37d as best shown in Figure 1. 
An additional pair of vertical plates 38, 38 aire 

interposed between the plates 37, 31 and all three. 
Sets of plates are heid together, on Opposite sides 
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of the mandrel 29 by transverse connecting bolts 
or screws 39 shown in Figure 1. The plates 38 
project rearwardly from the plates 33 and 37 but 
terminate adjacent the slots 37a of the plates 
37. These inner plates 38 have slots 38d with 
vertical top portions 38b and rearwardly inclined 
bottom portions 38c, The inclined bottom por 
tions 38c of the slots 38a are in the extended por 
tions of the plates 38 and these extended por 
tions of the plate afford inclined top edges 38d 
in the path of the switch 7 as will be more fully 
hereinafter described. 
The cam assembly f3, as shown in Figure 1, 

is secured at its bottom to the piston rod 5d of 
the cylinder 5 to be raised and lowered while 
guided by the rollers 36 of the carrier 4. The 
rollers 22 of the split die carrier 8 ride in the 
slots 33b of the plates 33 and, as will be evident 
from Figure 1, as the assembly 3 is raised by the 
piston rod 5a, the rollers 22 will shift the car 
rier 8 forwardly when the rollers ride from the 
slot portion 33d along the offset portion 33c to 
the forward end of this offset portion. During 
this cycle of movement, the split upsetting punch 
23 is shifted from the position shown in Figure 
1 to the position shown in Figure 4, whereupon 
the projecting portion T1 of the tube T is bowed 
or buckled to form a flared leg T2 pressed against 
the die face if b and an inturned flange leg T3 
extending inwardly from the flared portion T2 
and formed by the concave face 23f of the split 
punch 23. Prior to the engagement of the punch 
23f With the end of the tube T, the leading end 
of the tube has been placed around the mandrel 
29 and the dies f have been closed by the cylin 
ders 6 to grip the tube T in their recesses (t 
while the mandrel prevents collapse of the 
gripped tube. In this position, as shown in Fig 
ure , the rollers 32 on the mandrel 29 are in 
the portion 38b of the slots 38a in the plates 38. 
It will be noted that the rollers 32 are longitudin 
ally aligned with the rollers 22, and that the 
portion 38b of the slot 38 extends along a straight 
vertical path during the time that the rollers 22 
are being moved forwardly by the offset portion 
33c of the slot 33b. This arrangerinent thus in 
Sures insertion of the mandrel into the tube be 
fore the split punch 23 is shifted forwardly to 
engage the tube end. 
As the cam assembly 3 rises to shift the peak 

of the offset groove portion 33c above the rollers 
22, the rollers are retracted rearwardly to with 
draw the split punch 23 to a position away from 
the buckled end of the tube T. In this position, 
the split punch face 23f Will not interfere with 
subsequent shaping of the tube end. 
As shown in Figure 1, as the split punch is 

being retracted away from the bowed end of the 
tube, the rollers 28 of the cone punch or finish 
punch 26, which project into the slots 3d of the 
plates 37, are being advanced along the forward 
ly inclined portions 37 d of the slots. This causes 
a forward shifting of the core punch 26 in the 
carrier 8 and split punch 23 to first cause the 
tapered front face 26b of the punch to ride on 
the shoulder 23d in the split punch 23 thereby 
spreading the punch sections apart as shown in 
Figure 5 to open up the punch passage 23e for 
receiving the cone punch 26 therethrough. The 
conical end Wall 26b of the cone punch 26 there 
upon engages the flange T3 of the buckled tube 
end to form therefron the underlapped wall T4 
underlying the flared wall T2. When the cam 
rollers 28 are advanced forwardly to the por 
tion 37 c of the grooves 37a, the tube portion T4 
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6 
is firmly pressed against the tube portion T2, 
and this portion T2, in turn, is pressed firmly 
against the shaping faces b of the dies . 
Upon completion of the forward stroke of the 

cone punch 26, the rollers 32 on the mandrel 29 
Which project into the slots 38a of the inner 
plates 38 begin to enter the rearwardly inclined 
portion 38c of these slots and the inclined top 
edge 38d of one plate 38 engages an actuating 
lever 40 of the switch to raise this lever and 
close the Switch. Closing of the switch. 7 
momentarily energizes a solenoid 4 diagramma 
tically illustrated in Figure 10 for releasing a 
lock 42 thereby permitting a spring 43 to pull a 
lever 44 of a valve 45 for shifting the valve to 
the position shown which connects the fluid in 
let 46 with intake hoses 4 on the ends of the 
cylinders 6 which are adjacent the dies i? and, 
at the same time, connects hoses 48 on the other 
ends of the cylinders with the outlet 49. Fluid 
under pressure is thereby admitted to the cylin 
ders on One side of the pistons and is exhausted 
from the cylinders on the other side of the pis 
ton to effect an opening of the dies to the posi 
tion shown in Figure 3. 

After the dies are opened, the inclined por 
tion 38c of the groove 38a retracts the rollers 
32 to move the mandrel 29 out of the tube. Dur 
ing this retracting movement, however, the cone 
punch 26 remains in engagement with the tube 
portion T4 as shown in Figure 6, so that retrac 
tion of the mandrel cannot deform the shaped 
tube end or pull the tube through the dies. 

From the above descriptions it should there 
fore be understood that the leading end of a 
tube T is placed over the mandrel and seated in 
the open dies with the cam assembly 3 at 
the bottom of its stroke, as shown in Figure 1. 
When the tube end is properly seated, the valve 
handle 44 is shifted to engage the lock 42 where 
upon fluid Will enter the outer ends of the cylin 
ders 6 and will be removed from the inner ends 
of the cylinders to shift the pistons for closing 
the dies to grip the tube in the dies and around 
the mandrel. The cam assembly 3 is then raised 
to advance the split punch 23 against the pro 
jecting end of the tube to deform the portion T1 
to the bowed shape of Figure 4. Upon comple 
tion of this step, the split punch is retracted 
away from the bowed end of the tube and the 
cone punch 26 is advanced to open the split punch 
and engage the flange T3 of the bowed tube end 
for lapping it under the flared portion T2 as 
shown at T4 in Figure 5. Continued upward 
movement of the can assenbly then actuates the 
switch f for momentarily energizing the solenoid 
4 and permitting spring 43 to shift the valve 
45 to open the dies shown in Figure 3. The man 
drel 29 is then retracted from the tube while 
the cone punch is held against the tube Wall T4 
shown in Figure 6. The tube with the double 
lapped flared end is then removed from the dies 
and the can assembly 3 is lowered, to return 
it to its starting position. 

If desired, instead of pressing the active end 
face 26b of the cone punch 26 on the shoulder 
23d of the split punch 23, to open this split punch 
(see Fig. 9), the cone punch can be equipped 
With dowel pins 50 having rounded outer ends 
500 for riding on a secondary shoulder 23g in 
the Split punch 23 rearwardly from the shoulder 
23d. These pins 50 will engage the shoulder 23g 
before the active face 26b of the cone punch 
reaches the shoulder 23d, whereupon the split 
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punch will be opened without subjecting the ac 
tive face. 26b to any rubbing action. 
The machines of this invention, as will be ap 

parent from the above descriptions, provide full 
support for the tube portion being acted on and 
successively buckle and underlap the tube ends. 
Unifornity of the buckling and underlapping Op 
'erations is insured by the centering of the up 
setting and underlapping punch on the Sarrie 
mandrel which supports the gripped tube. Vis 
alignments are thereby eliminated. 

It will, of course, be understood that Warious 
details of construction may be varied through 
a Wide range without departing fronia the prin 
ciples of this invention and it is, therefore, not 
the purpose to limit the patent granted hereon 
otherwise than necessitated by the scope of the 
appended claims. 

I claim as my invention: 
1. A machine for iforning double lagged iai'ed 

ends on tubes which complises Ceactiiig dies hav 
ing tube-gripping recesses arid apei'ed flare 
shaping faces, a punch asserably includirig tele 
scoped mandrel, cone punch, and Split ending 
punch parts, a carrier for said assembly, a bear 
ing slidably supporting said carrier, means for 
shifting said carrier to advance and retraet the 
bending punch toward and away from a tube in 
said dies, means for retracting said Inai3 direi out 
of a tube in said dies, means for advancing and 
retracting said cone punch on Said mandrel aid 
in said bending punch, said cone punch havigail 
inclined cam face coacting with tapered sincul 
ders inwardly disposed on s2.id Spit benging 
punch for spreading the sections thereof as the 
cone punch is advanced into operative gositioi), 
and means for automatically opening Said dies 
upon completion of the cone punch Operatio:3 to 
permit retraction of Said mandrei. 

2. A double lap fiaring machine comprising 
coacting dies having tube-gripping receSSes and 
fiare-shaping faces, means for opening and clos 
ing said dies, a mandrel adapted to receive a 
tube thereon, said dies adapted to receive the 
tube on the mandrel, a split bending punch slid 
able on said mandrel and having an active face 
for buckling the end of a tube to form a fare 
bottomed on the shaping face of the dies and 
an inturned fange bottomed on the mandrel, a 
finish punch slidable on said mandrel in Said 
bending punch and having an active end face 
for underlapping the inturned flange on Said 
tube against the flared wall of the tube to form 
a double lapped flared wall, said end face of Said 
finish punch coacting with tapered inner shoul 
diers formed on said split bending punch for 
spreading the sections of the split bending punch, 
and a control assembly for successively closing 
the dies around the mandrel-supported portion 
of the tube, advancing the upset punch against 
the tube end, retracting the upset punch, ad 
vancing the finish punch against the tube end, 
opening the dies, and retracting the maindrei 
from the tube. 

3. A machine for forming double-walled flared 
ends on tubes which comprises coacting dies hav 
ing tube-seating and fare-shaping Surfaces, a 
compound punch assembly coacting with Said 
dies including telescoped relatively movable split 
bending punch, finish punch, and mandrel parts, 
said finish punch being slidable through the-Split 
bending punch, said mandrel part being slidable 
through the finish punch and the split bending 
punch parts, means disposed on the finish punch 
coacting with means internally formed on the 
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8 
split bending punch for spreading the sections 
thereof, and cam means for successively insert 
ing the mandrel in a tube, closing the dies there 
about, advancing the bending punch against the 
tube, retracting the bending punch, advancing 
the finish punch against the tube, opening the 
dies, and retracting the mandrel and the finish 
punch from the tube. 

4. A machine for forming flared ends on tubes 
which comprises a set of Shaping dies, a Com 
pound punch coacting with said dies, said punch 
inciuding a shiftable carrier, a plurality of bend 
ing punch segments shifted on said carrier and 
together defining an active end face for bending 
the end of a tube projecting from Said dies to 
form a flared portion of the tube against the 
shaping face of the dies and to forman inturned 
end ange on the divergent end of the flared 
tube portion, a finish punch slidable through Said 
bending punch to lap said end flange portion. 
of the tube against the fiared tube portion, said 
finish punch having means thereon coacting with 
inWardly formed tapered means on said bending 
punch segments to radially Spread apart Said 
Se2:2e3ts, and a. In adrel slidable through Said 
inish punch to project therefrom for Supporting 
the tige end against coilapse alld for guiding 
the inturned end flange under the flared tube 
portion. 

5. A machine for forming double-lapped flared 
ends on tubes which comprises coacting dies hav 
ing tube-gripping faces and fare-defining faces, 
a coin pound puncil assembly coacting with said 
dies, said assenbly including a mandrel for re 
ceiving a tube to align the tube for seating in 
said dies, the peripheral face of Said handrel 
Supporting the tube against in Ward Collapse and 
initing the in Ward deformation of the tube end, 
a finish puinch slidable On Said mandrel and 
having an active end face for coacting with the 
end of the tube, a longitudinally split bending 
punch slidabie on said finish punch, Said split 
punch having a concave active end face con 
verging toward the Inandrel, a carrier for the 

; Sections of the Split punch, means pivotally con 
necting said sections with said carrier, said pivot 
reans being positioned radially outward from the 
active portions of the end face of the split bend 
ing punch, the concavity of Said active portions 
maintaining the Split punch in closed position 
as it is loaded against the tube end to form a 
bowed tube end portion With one leg bottomed 
against the shaping face of the die and a second 
leg extending in Wardly from the bowed portion 
to the peripherai face of the mandrel, coacting 
raeans On Said finish punch and said bending 
puncil Sections for Spreading the bending punch 
as the finish punch is advanced therethrough to 
act on the inwardly extending leg on the bowed 
portion of the tube for underlapping said leg 
against the OutWardly flared portion of the tube, 
and can mechanism for SucceSSively advancing 
the bending punch against the tube end to buckle 
the tube end against the dies, retracting the 
bending punch away from the buckled end of 
the tube, advancing the finish punch against the 
buckled tube end, and retracting the mandrel 
While maintaining the finish punch against the 
finished end of the tube. - 

-6. A double lap tube flaring machine which 
comprises coacting dies defining a tube-gripping 
recess and a tapered shaping face, cylinders for 
opening and closing Said dies, a compound punch 
coacting with Said dies including a mandrel 
adapted to receive a tube thereon and align the 
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tube for seating in said dies, a split bending punch REFERENCES CITED 
having tapered shoulders slidable on the mandrel The following references are of record in forbending the ends of the tube against the shap. E. re of record in the 
ing face of the dies, and a cone punch for form 
ing a double lap on the bent end of the tube, said 5 UNITED STATES PATENTS 
cone punich having an inclined face comple 
nental to the tapered shoulders of said split Nui;46 chi, th J E1898 
bending punch, a cam assembly for actuating the 1035,543 if Ivor - - - - - - S. 1912 
parts of the compound punch, a carrier for said i86040 Shama - - - - - - a 5. 28 1915 
can assembly, a cylinder for actuating said cam lo 13 41589 RehfE. - - - - - - - - M 25. 1920 
aSSembly, and means controlled by said cam as- 16429 Davies ii. 1929 
sembly for actuating the cylinders of said dies, 1766,716 Mitchell. May 37.1930 
said cam assembly being constructed and ar- 1886,807 Heidioff III gy 8, 1933 
ranged to extend the maindrel beyond the punch 2066860 Fl l E. Nov. 17, 1936 
for receiving the tube to align the tube in the i5 3.086i50 Etern - - - - - - - - - - - - Aug. 16, 1937 
dies to close the dies upon the mandrel-Sup- 5.ii.543 co p an......I M 9. 17, 1938 
ported tube, to next advance the bending punch 3.43068 E. as a a - - - - - - - - 4, 1947 
on the mandrel against the tube end, to retract 5437235 we . n 9, 1948 
the bending punch away from the tube end to 2.460693 all --------- E. i 1545 
advance the finish punch on the mandrel against 20 464510 Hull. II Mar 15, 1949 
the tube, to open the dies, and to retract the 2,486,836 Farrar. Nov. 1949 mandrel Out of the tube. 

EDWINA, DE WOSS. 2,535,470 Welshman --------- Dec. 26, 1950 

  


