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Patented Dec. 26, 1944 2,366,087 

UNITED STATES PATENT OFFICE 
2,366,087 

MACHINE FOR MAKING TUBULAR 
STRUCTURES 

Abel E. Chernack, Elmwood, Conn. 
Application June 3, 1942, serial No. 445,600 

17 Claims. (Cl 154-6) 
This invention relates to machines for mak 

ing tubular structures and more particularly to 
a machine for forming tubing comprising an in 
ner spiral supporting member and a covering 
member preferably wrapped about the support 
ing member and it is an object of this inven 
tion to provide a machine of the class described 
of improved construction and by which all steps 
of making such a tubular structure may be per 
formed so as to produce a continuous tubular 
structure. It is also an object of this invention 
to provide a machine of the class described of 
simple and efficient construction and which may 
be easily operated and maintained. 

In the drawings in which a machine of a pre 
ferred construction is shown for the purpose of 
illustration, 

Figure 1 is a top plan view of a tube forming 
machine constructed in accordance with this 
invention; 

Figure 2 is a partial view in side elevation of 
the machine shown in Figure 1, some parts being 
broken away to show other parts more clearly; 

Figure 3 is a partial view, partly in vertical 
Section of a machine such as is shown in Fig 
ures 1 and 2, the view being taken on the longi 
tudinal axis of the machine and showing a sec 
tion of a machine for making a tube of rela 
tively larger diameter than the machines of 
Figures 1 and 2; 

Figure 4 is a partial vertical sectional view 
drawn to a larger scale showing parts of the 
machine adjacent to the parts shown in Figure 
3 and forming a continuation of the showing of 
Figure 3; 

Figure 5 is a fragmentary view in elevation 
showing the driving mechanism at the left end 
of the machine as shown in Figures 1 and 2; 

Figure 6 is a view in elevation of the means 
supporting the gearing shown in Figure 5, shown 
detached from the machine and stripped of the 
gearing; 

Figure 7 is a fragmentary vertical sectional 
-view taken as on line T-T of Figure 3 and show 
ing, in side elevation the means for applying an 
adjustable frictional resistance to the movement 
of the coils longitudinally of the mandrel; 

Figure 8 is an end view showing the arrange 

of means of modified construction for applying 
pressure to the coils of the spiral; and 

Figure 11 is a sectional view taken as on line 
- of Fig. 10 and showing on elevation the 

means for applying pressure to the coils of the 
spiral. 
In the drawings a machine in accordance with 

this invention is shown as comprising a suitable 
frame having spaced vertical supporting men 

O bers , fa, 2, 2a, 3, 3a, 4 and a joined by up 
per longitudinal members 5, 6, lower longitudinal 
members 7, 8 and upper and lower transverse 
members. The upper longitudinal members 5, 6 
are cut away between the vertical supporting 
members 2a, 3a, and 2, 3, respectively. The up 
per longitudinal members 5, 6 are joined at the 
vertical supporting members 2, 2a, by an irregul 
larly shaped plate to which serves to support 
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a journal box or bearing 12. Rotatably mounted 
in the bearing 2 is a tubular nut or box 4 hav 
ing an internal spiral groove 5 extending from 
a tangentially arranged leading-in passage 6 
at one end of the nut 4 to the opposite end of 
the nut. A sprocket 7 fixed on an end of the 
nut 4 and connected by a chain 8 to a corre 
sponding sprocket fixed on a drive shaft 20 serves 
to drive the nut 4. The drive shaft 20 is jour 
nalled in bearings mounted on the lower trans 
verse members of the frame and has, at one 
end, the usual fast and loose drive pulleys 2 for 
driving the shaft 20 from a suitable source of 
power. . 
Closely fitting the cylindrical opening of the 

nut 4 is a mandrel 22 which projects at both 
ends of the nut 4. As shown in Figure 3, the 
mandrel projects but a short distance to the 
right of the nut 4 while it projects to the left 
sufficiently to serve as a support for the spool 
24 of wire or other metallic strip material of 

40 which the interior supporting spiral or Spring of the tubing is formed and to provide a groove 
for engagement by a clamping means or bracket 
26 which holds the mandrel 22 against rotation 
and longitudinal movement. The bracket 26 is 

ment of the tube supporting and guiding rolls 
shown in Figures 1, 2 and 4; Figure 9 is a substantially diagrammatic view 
in side elevation of the take-up rolls for drawing 
the finished tubing from the machine; 

Figure 10 is a fragmentary plan view showing 

50 

split at its lower end, and the separated por 
tions may be drawn together by means of a bolt 
27 so as to permit of the bracket being Secured 
on a stud 28 mounted in the upper transverse 
member 9. The upper end of the bracket 26 is 
formed of two portions, one portion 26a being 
integral with the remainder of the bracket and 
having a bolt 29 pivotally mounted at its upper 
end while the other portion 26b is pivotally con 
nected at one end to the main portion of the 

the application to the machine of Figs. 1 and 2 55 bracket 26, as at 2c, and is forked at its other 

  



2 
end to receive the bolt 29. The bracket portions 
26a and 26b fit into the groove in the end of 
the mandrel 22 and, when drawn together by the 
Winged nut 29 on the bolt 29, hold the man 
drel in fixed position. 
Mounted in the bracket 26 is a stud 30 on which 

is journalled a gear 32 driven by a gear 34 and 
driving a gear 36. The gear 34 is journalled on 
the stud 28 and is attached to a sprocket 33 
driven by a chain 35 from a corresponding sprock 
et 37 fixed on the drive shaft 20. The gear 36 
is fixed on the reduced end 38a of a threaded 
shaft 38. The threaded shaft abuts an end of 
the mandrel 22 and has its reduced end portion 
38a extending through the mandrel 22 to receive 
the gear 36. The gear 36 is of less diameter than 
the adjacent end of the mandrel 22 so that when 
the bracket 36 is released from the mandrel 22 
and rotated slightly on the stud 28, carrying the 
gear 32 from the gear 36, the spool. 24 can be re 
moved from the mandrel without necessitating 
removal of the gear 36 from the shaft 38, thus 
providing for the replacement of empty spools 
with a minimum of dismantling of the machine. 
The main body portion of the threaded shaft 38 
is rotatably mounted in a sleeve 40. The sleeve 40 
which abuts the end of the nut 4, overlapping 
the adjacent end of the mandrel 22, extends to 
the end of the main body portion of the shaft 38 
and tapers gradually in thickness from a point 
intermediate its length. The sleeve 40 is mount 
ed to rotate with a bracket support 42 journalled 
in a bearing 44 mounted on the plate O. The 
bracket support 42 is rotated by means of a gear 
46 fixed to the bracket support 42 and driven by 
a pinion 4. The pinion 4 is fixed on a shaft 
journalled in a bearing 48 mounted on the plate 
0 and this shaft has fixed thereon a sprocket 49 

driven by a chain 50 from a suitable sprocket 
fixed on the drive shaft 20. Adjustably mounted 
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rotatably mounted on a support 57 which has a 
tubular journal 57 a permitting the passage of the 
tube and Supported in a bearing 58 carried by 
the upper transverse member of the frame. 
The Support 57 is rotated by means of a sprocket 
59 fixed on the journal 57a and connected by a 
chain 60 to a corresponding sprocket fixed on the 
drive shaft 20. 
When the machine is in operation wire 6 or 

other suitable strip metallic material passes from 
the spool 24 around a guide roller 62 carried 
by an arm 4a mounted on the nut 4. From 
the guide roller the wire 6 passes through the 
leading-in passage 6 to the spiral groove in the 
nut 4, the spiral groove forming a passage be 
tween the nut 4 and the mandrel 22, and the 
rotation of the nut 4 while the mandrel 22 is 
held stationary causing the coils of the wire to 
be advanced along the mandrel 22. To prevent 
the full load of starting rotation of the spool 24 
being carried by the wire 6 and the tension on 
the Wire thereby increased, the nut 4 is provided 
with an arm 4b carrying a pawl 4c adapted to 
engage ratchet teeth 24a in a side of the spool 24 
so that the spool 24 can not rotate at a less rate 
than the nut 4, but can be rotated faster. 
The wire coils will be advanced uniformly 

along, the mandrel 22 by the nut 4 until the end 
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of the nut f4 is reached whereupon the advance of 
the coils is slowed as theirfurther movement along 
the mandrel is dependent upon the delivery of 
additional coils of the wire from the nut 4. This 
delivery of additional coils from the nut 4 gradu 
ally forces the coils forward on the mandrel 22 
to be engaged in the groove of the threaded shaft 
38. In order to increase the friction on the coils 
Or Spring on the fixed mandrel 22 to assure the 
formation of the spring or spiral the sleeve 40, 
where it overlaps the adjacent projecting end of 

40 the mandrel 22 where the coils of the spiral are on an extension 42a of the bracket support 42, . 
are the bracket arms 52 having, at one end, an 
axle supporting a roll 54 of suitable wrapping 
material ard, at the other end, a second roll or 
a counterweight 55 of suitable proportions. A 
Screw 53 passing through a slot in the arms 52 
and engaging in a threaded opening in the ex 
tension 42a serves to retain the arms 52 in ad 
justed position. The arms 52 may be jointed, as 
at 52a, to provide for adjustment of the roll 54 
in each of two directions. 
The main body portion of the threaded shaft 38 

is of uniform diameter for the full length of the 
sleeve 40 and has a cylindrical portion 38b of re 
duced diameter projecting beyond the sleeve 40. 
A collar 39 fastened to the projecting portion 38b 
by a pin 4 secures an externally threaded sleeve 
43 on the projecting portion 38b. A dowel 45 
engaging the adjacent ends of the main body 
portion of the shaft 38 and the sleeve 43 secures 
the sleeve 43 in a predetermined position with 
respect to the shaft 38 and prevents relative 
rotation of the shaft and sleeve. The sleeve 43 
is formed with a plurality of external spiral 
grooves, one of which forms a continuation of 
the groove of the shaft 38 and receives the wire 
or metallic strip forming the interior spiral of 
the tube. The other of the grooves is deeper than 
the first groove and provides space to permit of 
corrugating the tube by means of a suitable wire 
or cord 5f which is wrapped about the tube be 
tween the coils of the inner metallic spiral and 
Serves to corrugate the tube and secure the wrap pings in position. 
The wire or cord 5 f is supplied from a spool 56 

45 

closely grouped, is provided with a collar or ring 
9 shrunk or otherwise secured on the sleeve 40 
at its end. The ring f 9 and the sleeve 40 are 
provided with allined openings so positioned that 
a plunger 23 mounted in the openings, bears 
against the closely grouped coils on the mandrel. 
A lever 25 pivotally connected at one end, as at 
25a, to the ring 9 bears at its other end on the 
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outer end of the plunger 23. Intermediate its 
ends the lever 25 is provided with an opening to 
receive freely a bolt 3f having one end engaged 
in a threaded opening in the ring 9. The other 
end of bolt 3 is threaded to adjustably receive . 
a nut 3 a which serves to adjustably stress a 
Spring 3fb confined between the nut and the lever 
25 and thus adjustably control the pressure ex 
erted by the plunger 23 on the coils closely grouped 
On the mandrel 22. The threaded shaft 38 is 
operated at the same speed of rotation as the 
nut 4. So that the coils are removed from the 
end of the mandrel 22 by the shaft 38 as fast 
as they are Supplied by the nut 4. The coils 
in the groove of the shaft 38 tend to unwind and 
expand, particularly during an initial starting 
operation of the machine, causing the coils to 
drag heavily on the sleeve 40. By rotating the 
sleeve 40 slowly in the direction opposite to the 
rotation of the shaft 38 a twisting or tightening 
effect is had upon the coils, the friction of the 
coils upon the sleeve greatly reduced and the 
movement of the coils along the sleeve 40 by the 
threaded shaft 38 greatly facilitated. . . 

Rotating with the sleeve 40 is the spool 54 of 
any suitable wrapping material 63 which is 
wrapped about the sleeve 40, the number of layers 
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provided being varied as required by varying the 
width of the wrapping material, speed of rota 
tion about the sleeve and the angle at which the 
material is supplied to the sleeve. In starting 
the wrapping of the material 63, it is necessary 
that it be held against rotation about the axis of 
the sleeve but this is aided by the slow rotation 
of the sleeve and the tapering of the thickness 
of the sleeve, the tapering starting in the wind 
ing zone of the material 63. As the tube formed 
of the wrapped material 63 passes from the end 
of the sleeve 40, it is engaged with the coils of 
the wire 6, which are also initially held against 

O 

3 
means for forming a continuous metallic spiral 
on said mandrel, a nut rotatable about said man 
drel for advancing said spiral on said 'mandrel, 
a rotatable threaded shaft for advancing the 
spiral from said mandrel, a tubular sleeve for 
holding the coils of the spiral in the groove of 
said shaft and means for rotating said sleeve. . 

2. In a tube forming machine, a fixed mandrel, 
means for forming a continuous metallic spiral 
on said mandrel, a nut rotatable about said man 
drel for advancing said spiral on said mandrel, a 

rotation, and then pressed between the coils of 
the wire spiral by the wrapping or binding wire St. 
The pitch of the groove of the sleeve 43 which 

engages the Wire coils determines the final spac 
ing of these coils and this pitch may differ mate 
rially from the pitch of the grooves of the nut 
4 and shaft 38. The spool 56 is rotated in 

Synchronism with and in the same direction as 
the shaft 38. The wire or cord 5 from the spool 
56 is passed over a guide 7b carried by the sup 
port 57 so as to retain the wire 5 in position 
with respect to the corrugating groove in the 
sleeve 43 so that, once having been placed in 
properwrapping position in the groove it remains 
in the groove thereafter. 

s 
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The tubing, after having the binding wire or 
cord applied thereto passes between guide and 
supporting rolls comprising a plurality of rolls 
64 radially disposed with respect to the completed 
tubing and radially adjustable in a suitable frame 
65 carried by an upper transverse frame member 
3. From the rolls 64 the tubing passes to take 

30 
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uprolls comprising spaced rolls 66 and 67, each . 
having a plurality of grooves for receiving the 
tubing and over which the tubing is successively 
passed. The rolls 66 and 67 are supported on 
shafts 68 and 89, respectively, journalled in bear 
ings carried by the upper and lower longitudinal 

40 

frame members, respectively. The upper shaft. 
68 has keyed thereon a sprocket To which is 
driven from the drive shaft 20 by means of the 
bevel gears 2, 3, reduction gearing 5, sprocket 
4 and chain it. From the take-up rolls the 
tubing passes to suitable reels or other types of 
holders upon which it is rolled in desired lengths 
for shipment. s 
While the spring pressed plunger 23 shown in 5 

Figs. 3 and arranged to bear on the coils of the . 
spiral and increase the resistance to slippage of 
the spiral about the mandrel has been shown as 
mounted on the sleeve 40 and rotated about the 
mandrel, stationary means may be provided as 
shown in Figs. 10 and 11 to apply the necessary 
pressure to the coils of the spiral. 
comprises a bar or member 8 mounted on studs 
80 carried by the bearing 44. The member 8 is 
angularly shaped at its central portion to fit 
about the spiral on the mandrel 22 between the 
adjacent ends of the sleeve 40 and the nut 4. 
Spaced openings are provided in the member 8 

rotatable threaded shaft for advancing the spiral, 
a tubular sleeve for holding the coils of the spiral 
in the groove of said shaft and means for rotat 
ing said sleeve slowly oppositely to said shaft. 

3. In a tube forming machine, a fixed mandrel, 
means for forming a continuous metallic spiral. 
on said mandrel, a nut rotatable about said man 
drel for advancing said spiral on said mandrel, 
said nut ending short of an end of said mandrel 
and permitting engagement of the coils of the 
spiral at said end of said mandrel, and a rotate 
able threaded shaft for advancing the coils of 
the spiral from said mandrel. 

4. In a tube forming machine, a fixed man 
drel, means for forming a continuous metallic 
spiral on said mandrel, a nut rotatable about 
said mandrel for advancing said spiral on said 
mandrel, said nut ending short of an end of Said 
mandrel and permitting engagement of the coils 
of the spiral at said end of said mandrel, a ro 
tatable threaded shaft for advancing the coils 
of the spiral from said mandrel and a sleeve ro 
tatable oppositely to said threaded shaft and 
engaging the spiral on said mandrel and thread 
ed shaft, Y p 

5. In a tube forming machine, - a rotatable 
threaded shaft for advancing the coils of a 
continuous metallic spira, a rotatable sleeve en 
closing said shaft and holding the spiral coils in 
the thread of said shaft, said sleeve having its 
exterior diameter decrease gradually toward 
the end away from said mandrel, and means for 
winding covering material for the spiral about 
said sleeve, said covering material being shifted 
along said sleeve and engaged with said spiral. 

6. In a tube forming machine, a rotatable 
threaded shaft for advancing the coils of a Con 
tinuous metallic spiral, a sleeve enclosing said 
shaft and holding the coils of the spiral in the 
shaft thread, said sleeve being arranged to ro 
tate oppositely to said shaft, and means for 
winding strip material about said sleeve to form 

5. 

Such means 

to receive bolts 82 which also engage in spaced : 
openings in an angularly shaped member 88 
forming with the member 8 a substantially rec 
tangular opening receiving the mandrei and the 
coils of the spiral. Springs 86 confined between 
the member 8 and nuts 84 on the bolts 82 serve 
to yieldingly hold the member 88 in engagement 
with the closely grouped coils of the spiral. Ad 
justment of the nuts 84 permits of applying the 
desired pressure to the coils of the spiral. 
What is claimed is: k 
1. In a tube forming machine, a fixed mandrel, 

05 
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a covering for said spiral, said covering being 
shifted longitudinally of said sleeve Synchro 
nously with the coils of said spiral and engaged 
with said spiral. 

7. In a tube forming machine, a fixed man 
drel, a spool for supplying continuous metallic 
material rotatable on said mandrel, guiding 
means for said metallic material rotatable about 
said mandrel for wrapping said metallic mate 
rial about said mandrel for forming a continui 
ous spiral on said mandrel, a nut rotatable about 
said mandrel for advancing said spiral on said 
mandrel, a rotatable threaded shaft for advanc 
ing the coils of the spiral from said mandrel 
and a tubular sleeve rotatable oppositely to the 
direction of rotation of said threaded shaft and 
retaining the coils of the spiral engaged with 
the shaft thread. 

8. In a tube forming machine, a rotatable 
threaded shaft for advancing a continuous spiral 
spring, a rotatable tubular sleeve engaging the 
coils of said spring on said threaded shaft, means 

  



4. 
for wrapping covering material about Said sleeve 
to form a covering for said spring and means en 
gaging said covering with said spring. 

9. In a tube forming machine, a fixed man 
drel, a spool for supplying continuous metallic 
material rotatable on Said mandrel, means for 
forming a continuous spiral spring of Said sma 
terial on said mandrel, a nut rotatable about 
Said mandrel for advancing Said spring on Said 
mandrel and means Supporting an end of Said 
mandrel adjacent said spool, said means being 
removable to permit removal and replacement 
of Said spool. 

10. In a tube making machine, a fixed man 
drel, a Spool for supplying continuous metallic 
material rotatable on said mandrel adjacent an 
end thereof, means for forming a continuous 
Spiral spring of Said material on said mandrel, 
a nut rotatable about said mandrel for advanc 
ing said spring on said mandrel, a threaded 
shaft for advancing said spring from said man 
drel, said shaft being journalled in said man 
drel, means supporting the mandrel end adja 
cent said spool and driving means for said 
threaded shaft comprising cooperating means on 
said shaft and said supporting means, said sup 
porting means being removable to permit re 
moval and replacement of said Spool. 

11. In a tube forming machine, a fixed man 
drel, a spool for supplying continuous metallic 
material rotatable on said mandrel adjacent an 
end thereof, means for forming a continuous 
Spiral spring of said material on said mandrel, 
a nut rotatable about said mandrel for advanc 
ing said spring on said mandrel, a threaded shaft 
for advancing said spring from said mandrel, said 
shaft being journalled in said mandrel, means 
engaging said mandrel adjacent said spool and 
holding said mandrel in fixed position and driv 
ling means for said threaded shaft comprising 
cooperating gearing mounted on said shaft and 
said mandrel engaging means, said mandrel en 
gaging means being removable to permit replace 
ment of said spool. 

12. In a tube forming machine, a fixed man 
drel, means rotatable about said mandrel for 
forming a continuous metallic spiral on Said 
mandrel, a rotatable threaded shaft for advanc 
ing the spiral from said mandrel, a tubular sleeve 
for holding the coils of the spiral in the groove : 
of said shaft and means for varying the frictional 
resistance of said spiral to movement. On Said 
mandrel. 
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drel, means rotatable about said mandrel for 
forming a continuous metallic spiral on said 
mandrel, a nut rotatable about said mandrel for 
advancing said spiral on said mandrel, said nut 
ending short of an end of said mandrel and 
permitting engagement of the coils of the spiral 
at said end of said mandrel, a rotatable threaded 
shaft for advancing the coils of the spiral from 
said mandrel, a tubular sleeve engaging the coils 
of the spiral and said mandrel and shaft and 
means carried by said sleeve and engaging coils 
on said mandrel beyond said nut for varying the 
frictional resistance of said coils to movement 
On said mandrel. 

14. In a tube forming machine, a fixed man 
drel, means for forming a continuous metallic 
spiral on said mandrel, a nut rotatable about 
said mandrel for advancing said spiral. On said 
mandrel, a rotatable threaded shaft for advanc 
ing the spiral from said mandrel, means for 
holding the coils of the spiral in the groove of 
said shaft and means for setting the coils of said 
spiral to a desired pitch. 

15. In a tube forming machine, a fixed man 
drel, means for forming a continuous metallic 
spiral on said mandrel, a nut rotatable about said 
mandrel for advancing said spiral on said man 
drel, a rotatable threaded shaft for advancing 
the spiral from said mandrel, means for holding 
the Coils of the spiral in the groove of Said shaft 
and means detachably secured to said shaft for 

35 

Setting the coils of said spiral to a desired pitch. 
16. In a tube forming machine, a fixed man 

drel, means for forming a continuous metallic 
spiral on said mandrel, a nut rotatable about said. 
mandrel for advancing said spiral on Said man 
drel, a rotatable. threaded shaft for advancing 
the spiral from said mandrel, means for holding 
the coils of the spiral in the groove of said shaft 

40 

13. In a tube forming machine, a fixed man- . 

and threaded means detachably secured to said 
shaft to rotate therewith for setting the coils 
of said spiral to a desired pitch. 

17. In a tube forming machine, rotatable means 
for advancing tubular material comprising a 
metallic spiral and a covering thereon, means 
driven by said advancing means for setting the 
pitch of said metallic spiral and means rotat 
able synchronously with Said pitch setting means 
for wrapping a binding means about Said tubu 
lar material at said pitch setting means and in 
a constant relation with respect to said pitch set 
ting means. 

ABEL, E. CHERNACK. 

  


