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To all upho? ?? ??? ??????? ; 
Be it known that i, FRANK. H. STOLP, a 

citizen of the United States, residing at Gie 
neva, in the county of Ontario and State of 
New York, have invented certain new and 
useful improvements in Machines for Form 
ing Metal Tubes, of which the following is 
a specification. 
The present invention relates to metal 

working machinery and it has for its object 
to provide a simple, efficient and conven iently operable machine for forming strips 
or blanks of sheet metal into tubular or tube 
like structures involving the creasing or bend 
ing of opposite lateral edges of the blank 
with relation to its central portion. The in 
vention contemplates the provision of an im 
proved apparatus for shaping into tube 
form a sheet metal blank and interlocking 
the edges of this tube in a tight joint of the 
character, for instance, known in the art as a 
lock Seam. 
This and other objects of this invention 

will be fully illustrated in the drawings, de 
scribed in the specification and pointed out 
in the claims at the end thereof. 

In the accompanying drawings, 
Figure 1 is a side elevation of the ma 

chine. 
Fig. 2 is a top plan view of the machine. 
Fig. 3 is a horizontal sectional view of 

the machine, the section being taken on the 
line 3-3* of Fig. 1. 

Fig. 4 is a vertical cross section through 
the guide channel for guiding the mandrel 
of the machine, the section being taken on 
the line 4- 4 of Fig. 1. 

Fig. 5 is a side elevation of the outer end 
of the mandrel. 

Fig. 6 is a vertical longitudinal section 
through the initial breaking die and folding 
plunger therefor, the section being taken on 
the line 6-6 of Fig. 3. 

Fig. 7 is a vertical cross section through 
the breaking die and folding plunger, the 
section being taken on the line 7-7 of 
Figs. 3 and 6. 

Figs. 8, 9, 10 and 11 are vertical cross sec 
tions through different sections of the finish 
ing dies for lock seaming the tube, the sec 
tions being taken on the lines 8-8, 9-9., 
10^-10* and 11*-11* respectively of Fig. 3. 

In the several figures of the drawings, like 
reference numerals indicate like parts. 

In machines for forming lock seam tubing 
and similar products such as butt seam tub 

ing and metal' moldings, the product is usu 
ally delivered by the machine in continuous 
lengths and it has to be sawed or sheared at 
the proper intervals where a quantity of 
relatively short length tubes is desired. 
This sawing or shearing, if done on the 
machine, not only slows up its productive 
capacity but in any event, produces an in 
ferior article because tubing is difficult to 
cut without mutilation and the ends of the 
tubes will be found to have burs or other 
irregularities at their extremities. In the 
practice of my persent invention, the length 
of the product tube is determined by the 
length of the prepared blank that is used to 
make it and the tube is delivered from the 
machine with ends of the same regularity 
and Smoothness as those of the blanks with 
which the machine is fed. In the present 
embodiment of the invention, I have at 
tempted to show, for the sake of clearness, 
only the principal elements of a tube mak 
ing machine, but it will be obvious to those 
skilled in the art that these elements are 
such as to lend themselves readily to the co 
ordination required in the designing of auto 
matic machinery for producing short length 
tubing with great smoothness and rapidity. 
Neither do claim herein the method of 
working sheet metal disclosed in connection 
with the description of the embodiment of 
the present invention as that invention is re 
served for and will be presented in a sepa 
rate application. 
The machine shown in the accompanying 

drawings comprises the bed plate 1 which 
forms a run way for the cross-head 2 to slide 
thereon. The bed plate 1 is supported by 
suitable legs 3 and 3 as shown in Figs. 1 
and 2. Bolted to the top of the bedplate 
at the left hand end thereof is the channel 
frame 4 which is formed by the upright 
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plates 5 and 6, which plates embrace the 
breaking and bending dies as hereinafter 
described. 
The forming channel 15, into which the 

sheet metal plate is forced to conform to the 
outline thereof, comprises the longitudinal 
bars 7 and 8 with the bar 9 supported be 
tween them. All of these bars together with 
the upright plates 5 and 6 are rigidly held 
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together by suitable bolts and form the chan 
nel frame 4 which in turnis fastened to the 
bedplate 1 as pointed out above. 
The longitudinal bars 7, 8 and 9 form the 

sides and bottom of the guide channel 15 
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into which the sheet metal plate is forced 
vertically by means of a plunger to form the 
bottom and sides of the tube. After this 
operation is completed the sheet metal chan 
nel formed in this manner is pushed for 
ward by means of a mandred. On its for 
Ward movement with this mandrel, the sides 
of the sheet metal channel are folded over 
the top of the mandrel and the ends thereof 
are gradually locked into each other by 
means of suitable folding dies until at the 
end of the forward movement of the man 
drel the sheet metal channel has been com 
pletely closed at the top with a lock seam so 
that when the mandrel is withdrawn from 
the inside thereof, the complete metal tube 
my be taken off at the end of the machine. 

o perform these operations the different 
parts of the machine and their coöperation; 
is as follows: 

Each of the longitudinal bars 7 and 8 is 
provided with an angular projection 10 and 
11 respectively. These projections extend 
upwardly between the upright plates 5 and 
6 and form supports on each side of the 
guide channel 15 on top of which the sheet 
metai blanks. are placed as shown at 12 in 
Figs. 6 and 7. h- 
Mounted to slide between the prejections 

10 and 11 is the plunger plate 13 which is 
carried on the outer end of the arm 14. This 
arm is mounted to swing in the channel 
frame 4 and is pivotally mounted at the up 
E. left-hand corner thereof as shown in 
igs. 1 and 2. When the plunger 13 is 

swung from the dotted line position shown 
in Fig. 1 to the full line position shown in 
the same figure, the sheet metal plate 12, 
placed on top of the supports 10 and 11, as 
shown in Fig. 6, is bent in the middle there 
of and forced down between the projections 
10 and 11 and into the guide channel 15 as 
shown in full lines in Fig. 7. The outline 
of the lower edge of the plunger 13 con 

45 forms to the outline of the bottom of the 
guide channel 15 formed by the bar 9 so that 
the sheet metal plate 12 forced into this 
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guide channel is bent into a channel having 
the same outline at the bottom thereof. 
The sheet metal channel formed in this 

manner Snugly adheres to the bottom and 
sides of the guide channel 15 due to the 
spring action of the sheet metal. This al 
lows the plunger 13 to be withdrawn from. 
the inside of the channel formed thereby 
leaving the sheet metal channel in place in 
the guide channel 15. To withdraw the plunger plate 13 from within the channel, 
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the arm 14 is swung back from the full line 
???????" to the dotted line position shown in 
? reduced outer end 16 of the mandrel 

17 is then gradually inserted into the sheet 
metal tube formed by the plunger 13. This 
mandrel is supported at the right-hand end 
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thereof by a lug 18 having an opening 
through the center thereof through which 
the end of the mandrel 17 passes. Lock nuts 
19 and 20 are provided on each side of the 
lug 18 and are threaded on the end of the 
mandrel 17 by menas of which this end of 
the mandrel can be rigidly fastened to the 
lug 18 as shown in Figs. Í and 2. The lug 
18 is carried on top of the crosshead and 
forms a part thereof. 
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75 
To move the forward end 16 and the . 

mandrel17 into the sheet metal channel pre 
viously formed by the plunger 13 the cross 
head 2 is moved to the left on the bedplate 1. 
As previously described the outer end 16 of 
the mandrel17 is of reduced diameter and is 
formed out of an upper section 21 and a 
lower section 22. The dividing line between 
these sections tapers toward the outer end 
of the mandrel so that the lower section 22, 
which is shorter than the upper section 21, 
can slide in and out thereon, it being under 
stood that the upper section 21 is integral 
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with the mandrel 17 while the lower section 
22 is made a separate member thereof. This 
is for a purpose that will presently appear. 

90 

The shoulder 23 formed on the inner end 
of the reduced end 16 of the mandrel 17 is 
adapted to engage the outer edge of the 
sheet metal channel on the forward move 
ment. The outside diameter of the reduced 
end 16 equals the inside diameter of the 
sheet metal channel, while the outside diam 
eter of the remainder of the mandrell 17 
equals the outside diameter of the sheet 
metal channel, which in turn equals the in 
side diameter of the guide channel 15. 
From this it will be seen that when the 
outer end of the mandrel has engaged the 
inside of the sheet metal channel, the sides 
of the maridrel beginning with the shoulder 
23, form a continuation of the sides of the 
sheet metal channel and completely fill the 
inside of the guide channel 15. 

During the forward movement of the 
mandrel the sheet metal channel remains 
stationary in the guide channel 15 until the 
shoulder 23 engages the right-hand end of 
the sheet metal channel. In order to prevent 
any accidental forward movement of the 
sheet metal channel before the outer section 
16 of the mandrel has completely filled the 
inside thereof and before the shoulder 23 
has come in contact therewith a latch 24 
is provided which projects into the inside 
of the channel frame 4 and across the path 
of the upper edge of the sheet metal chan 
nel as shown in Fig. 7. This latch prevents 
the forward end of the sheet metal channel 
to move in the guide channel 15 beyond the 
projections 10 and 11 until the opposite end 
thereof has been engaged by the shoulder 23. 
of the mandrel 17. When the shoulder 23 
has engaged the sheet metal channel on the 
forward movement of the mándrel the latch 
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24 is lifted to allow the mandrel 16 to carry 
the sheet metal channel with it and force 
it between the finishing dies as will pres 
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ently appear. 
Mounted on top of the longitudinal bars 

7 and 8 and overlapping the guide channel 
15 are suitable finishing, dies which gradu. 
ally bend the upper portions of the sides of 
the sheet metal channel toward each other 
and also lock the ends thereof together to 
convert the sheet metal channel into a tube. 
These finishing dies comprise several mem 
bers which are illustrated in Figs. 3, 8, 9, 
10 and 1. 
The member 25 which is mounted on top 

of the bar partially overlaps the guide 
channel 15 and is shaped on the under side 
thereof to bend the uppper portion of the 
right-hand side of the sheet metal channel 
toward the left and over the top of the man 
drel 16. The outer edge of this same side of 
the sheet metal channel is then bent back 
over the top of the member 25 by means of 
the member 26 as shown in Fig. 8. At the 
same time the upper portion of the left-hand 
side of the sheet metal channel is bent 
toward the right and over the top of the 
mandrel 16 by means of the member 27 
which member is mounted on top of the bar 
8 and overlaps the guide channel 15 from 
the left. 
The member 28 carried on the outside of 

the member 27 then gradually bends the 
outer edge of the left-hand side of the sheet 
metal channel over the edge of the outer 
end of the right-hand side of the sheet metal 
channel until the outer end of the left-hand 
side of the sheet metal channel completely 
embraces the extreme outer end of the right 
hand side of the sheet, metal channe as 
shown in Figs. 9 and 10. 
After Successively passing each of these 

members the finishing member 29 forces the 
joint thus made by the previous members 
down upon the top of the tube and partially 
into the groove 31 formed in the top of the 
upper section 21 of the mandrel 16. 
The mandrel and sheet metal tube 

emerges, after passing underneath all of 
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these members, from the left-hand side of 
the machine and moves out thereof until the 
whole of the sheet metal channel is formed 
into a tube. It will be understood that dur 
ing the forward movement of the mandrel 
16 the upper section 21 thereof has moved 
over the top of the lower section 22 until the 
diameter of the combined mandrel was large 
enough to completely fill out the inside of 
the tube which is gradually formed thereon, 
and when the mandrel 16 is withdrawn, the 
tube formed thereon is released therefrom as 
follows: 
The upper section 21 on its rearward 

travel slides over the lower section 22 there 
of until the pin 30 comes in contact there 

with. This movement of the upper section 
22 over the lower section 21 reduces the 
diameter of the mandrel 16 because of the 
inclined surface of each of the sections. The 
reduction of the diameter of the mandrel 
in turn releases the inside of the finished 
tube from the mandrel 16 and allows it to 
be taken of therefrom. After the tube is 
released from the mandrel the pin 30 car 
ries the lower section 22 with the upper sec 
tion 21 to the rear and brings it into posi 
tion for the forming of a new tube. . 
While the drawings show this machine 

adapted to form a hexagonal metal tube, it 
is understood that any other form such as 
a round or oval tube may be formed with 
the same machine by simiply changing the 
outline of the bottom of the guide channel 
and using a mandrel having a cross section 
corresponding to the outline of the tube to 
be formed thereon. 

Similarily, and as heretofore indicated, 
metal moldings or butt seam tubing may be 
produced. In fact, the precise nature of the 
manipulations imparted to the lateral edges 
of the blank depends upon the nature of the 
creasing or folding dies used and others 
having different characteristics and func 
tions than the ones shown may obviously be 

- substituted for the production of a modified 
article, all within the spirit of my invention. 

claim: ? 

1. In a machine for forming metal tubes, 
the combination of a forming die, a plunger, 
adapted to force a sheet metal blank into 
Said forming die, a mandrel passing through 
said die and being adapted to carry with it 
the sheet metal blank forced into said form 
ing die, a Series of folding dies in line with 
said forming die, said mandrel being adapt 
ed to force the sheet metal blank from said 
forming die into said folding dies. 

2. In a machine for forming metal tubes, 
the coinbination of a runway, a crosshead 
mounted to slide on said runway, a forming 
die mounted on one end of said runway, 
folding dies in line with said forming die, 
a mandrel mounted on said crosshead, said 
mandrel being adapted to be moved through 
said forming die and underneath said fold 
ing dies by said crosshead. 

3. In a machine for forming metal tubes, 
the combination of a frame, a guide channel 
in said frame, a mandrel mounted to slide 
in said guide channel, means for forcing a 
sheet metal blank into said guide channel, 
and means on said mandrel to engage the 

70 

80 

85 

90 

95 

OC 

05 

1.5 

20 

sheet metal blank and move it along said 
guide channel. r 

4. In a machine for forming metal tubes, 
the combination of a frame, a forming die 
located in said frame, a guide channel lead 
ing in and out of said forming die, a man 
drel adapted to pass through said guide 
channel, a series of folding dies overlapping 
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said guide channel at the end of said form 
ing die, a plunger adapted to force a sheet 
metal blankinto said forming die, saidman 
drel being adapted to force the sheet metal 
blank from said forming die and underneath 

.. said folding dies means operating said man 
drell. 

5. In a machine for forming metal tubes, 
the combination of a frame, a runway 
formed on said frame, a crosshead mounted 
to slide on said runway, a mandrel carried 
by said crosshead, a guide channel mounted 
on said frame and in line with said mandrel, 
a portion of said guide channel being adapt 
ed to form a die into which a sheet metal 
blank may be forced to form a sheet metal 
channel, a series of folding dies overhang 
ing said, die, said mandrel being adapted to 
force the sheet metal channel out of said die 
and underneath said folding dies, said fold ing dies being adapted to fold the open ends 
of the sheet metal channel toward each other 
and form a tube out of it. 

6. In a machine for forming sheet metal 
tubes, the combination of a forming die, a 
guide channel leading into and out of said 
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die, a mandrel adapted to slide in said guide, 
channel and through said forming die, said 

. . mandrel comprising an upper and a lower 
30 member, said lower member being adapted 

to slide on said upper section to increase or 
decrease the diameter of said mandrel, a 
shoulder on the inner end of said mandrel, 
said shoulder being, adapted to force the 
sheet metal channel formed in said forming 
die into said guide channel, folding dies in 
line with said forming die to convert the 
sheet metal channel into a tube. 

35 

7. In a machine for forming metal tubes, 
40 a former composed of a series of folding 

dies, a movible mandrel having a shoulder 
provided thereon to force a sheet metal 
blank forwardly on the forward movement 
of said mandrel to move the metal blank 

45 through the former and form it into a tube 
around said mandrel. 

8. In a machine for forming metal tubes, 
the combination of a frame, a series of fold 
ing dies mounted on said frame, an expand 

50 ing mandrel mounted to slide on said frame 
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and passing underneath said folding dies, i 
said mandrel being adapted to carry a metal 
blank during its forward movement under 
neath said folding dies, said mandrel being 
also adapted to release this metal blank 
after it has been formed and folded around 
said mandrel at the end of its travel. 

9. In a machine for forming metal tubes, 
a former composed of a bending die, a series 
of folding dies and a movable mandrel, said 
movable mandrel having a shoulder pro 
vided thereon to force a flat sheet of metal 
through said dies and form it into a tube 
with a seam. 

10. In a machine for forming sheet metal, 65 
the combination with a guideway and a 
mandrel longitudinally movable therein and 
provided with a shoulder adapted to abut 
the rear edges of a blank to force it through 
the guideway, of dies arranged laterally of 
and adjacent to the guideway to receive and 
shape the lateral edges of the moving blank 
while the blank is supported by the guide 
way. w 

11. In a machine for forming sheet metal, 
the combination with a guideway and a 
mandrel longitudinally movable therein, a 
forward portion of said mandrel being sepa 
rated from the walls of the guideway a dis 
tance equal to the thickness of the material 
to be worked and a rearward portion being 
closely fitted to the guideway forming a 
shoulder adapted to abut the rear edge of a 
blank to force it through the guideway, of 
dies arranged laterally of and adjacent to 
the guideway to receive and shape the lat 
eral edges of the moving blank while the 
blank is supported by the guideway. . 

12. In a machine for forming sheet metal, 
the combination with a guideway and a 90 
mandrel longitudinally, movable therein and 
provided with a shoulder adapted to abut 
the rear edge of a blank to force it through 
the guideway, of a plurality of laterally ar 
ranged folding dies fixed relatively to the 
guideway to successively receive and form 
the lateral edges of the blank while the 
blank is supported by the guideway. 
In testimony whereof I affix my signature. 

FRANK H. STOLP. 
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