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To all whom it may concern: 
Beitknown that I, HEINRICH WITZENMANN, a subject of the Emperor of Germany, resid 

ing at Pforzheim, Germany, have invented 
certain new and useful Improvements in 
Flexible Metal Tubes, (for which I obtained Letters Patent in Germany February 2, 1894, 
No. 76,745; in Italy May 10, 1894, No. 
36,359/214; in Switzerland. May 21, 1894, No. 8,538; in France. February 12, 1894, No. 
236,225; in Austria February 27, 1894, No. 
44/547, and in Hungary March 5, 1894, No. 
l69,) of which the following is a specification. 
The object of my invention is to provide a 

flexible metal tube capable of being bent and 
twisted in any direction without liability to rupture or disarrangement of parts, by which 
leakage of the tube is or may be caused and 
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which flexible metal tube is adapted to con 
vey stealm, gases, liquids, such as water, acids, 
oils, &c., or to conceal electric wires, cables, 
&c., and at the same time act as a flexible 
bracket for incandescent or other lamps. 
My invention consists of a flexible metal 

tube composed of two spirals of channeled 
metal strips, fastened together at their re 
Spective ends, one spiral being wound in one 
direction and the other spiral in an opposite. 
direction and one placed within the other. 
The invention further consists of the im 

provements hereinafter more fully described, and pointed out in the claims. 
My invention-will be more fully understood taken in connection with the accompanying drawings, in which 
Figure 1 is a longitudinal section of my im 

proved flexible metal tube, showing the inner 
and outer spirals formed of channeled metal 
strips or bands, and also showing a packing 
of any suitable material in the spiral cavities 
formed by the inner spiral. Fig. 2 is an ele 
vation of the two spirals, showing the re 
spective winding of the channeled metal 

' bands forming the inner and otter spirals; 45 and Fig. 3 is a cross-section of the improved tube. 

Referring now to the drawings for a further 
description of my invention, a is the outer 
spiral wound in one direction and made from 
a band of metal of any desired cross-section; 

but preference is given to a section by which 
the edge of one coil or spiral engages the edge. 
of the adjacent coil or spiral, as, for instance, 
shown in Fig. 1, so that the continuous lower 
edge of a band interlocks with the continu. 
ous upper edge of the same band to prevent 
derangement of single coils of the said outer 
spiral. It will be observed from the draw 
ings that the lower edge of the metal strip composing the outer spiral is bent outwardly 
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and back upon itself, and the upper edge of 
said strip is bent inwardly and back upon 
itself so that the respective edges overlap 
considerably in order to allow for extension 
and contraction of the several or all the coils. 
comprising the spiral when the tube is bent. 

l is the innerspiral and is wound in an op 
posite direction to that of the outer spiral a, 
and this spiral b may also be formed of a 
metal band of any required cross-section. 
Good results have, however, been obtained by 
a metal strip of a cross-section, as shown in 
Fig. 1, which is in the form of two channels, 
one facing the inside of the tube and the other 
the outside, the upper flange engaging the 
lower channel of the next succeeding coil and vice versa, the lower channel-flange engagig 
the upper channel of the preceding coil of the 
spiral b. The width of the channels is so 
proportioned as that sufficient play of the 
flanges of the respective channels is provided 
tube. 

If desired, the channels may be made wide enough to permit the laying of a packing c 
into the spiral space b', formed by the lower. 
and upper channels of the metal strip form 
ing the spiral b, to insure an absolutely-tight 
flexible tube and yet leave sufficient play of 
the channel-flanges in the respective chan 
nels to allow the bending of the spiral or 
tube. Such packing may be made of various 
materials suitable for the purpose for which 
the flexible tube is intended. For instance, 
rubber, asbestos, or a lead or other packing, 
which may be acid, steam, or waterproof, 
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to permit of bending the said spiral or the 

may be inclosed and held in the spiral space . 
b', formed by the channels of the spiral b. 
A very important feature of my invention 

is that a flexible tube of my improved con CO 

  

  



stretigii is of sity 5e, gen 
at the same tiaé is isted vyi is cut causing a 

: 

i.eak in tia, tae, arsi for this purpose the re 

në is its axis bit ends, substantially as and for tile purposes 
- 

set forth. 3. A fiexible tube comprising two spirals 5C. 
spective ends of the two oppositely-would one within the other and fastened together 
spirals' g and are soidered of it aisy other at their respective ends, each spiral formed 
rian aer fastgaad tegather, The festening of of a continuous metal band, the inner spiral 
the respective ends of the two spirals ( and 
l, coaprising the -double fiexible tube, pre 
wants the unaciliag of one or the other spirai 

being wound in one direction and the outer 
spiral in an opposite direction and a packing 55 
strip applied to the coils of the inner spiral, 

Q yet lie the is visiei in one or the other substantiaily as and for the purposes set 
direction. If, for instance, the tube is twiste forth, ii (i.e. diregiiox, one of tiae spirals will i-2 Á. A flexible tube comprisig two spirals 
strained is agoji, Yiiie the other wit: be one within the other and fastened together at 6o 
Stiziased to lay is coils tightar; at as after their respective ends, the inner spiral formed 
li:33' 3:iing tighiywotz is spiral is its of a continuous metal band having a cross 
ited it is evident that, the sicciting of the section of two inversely disposed channels, 

3. S. 

other spirai are the leak atteading the tail 
soiling of iais stiral is also inited. Stich 
leak, however, is always repaired at the in 
sist it (giri's by the sii tightezied by flat listing of the labe. 

It will be inderstood that aodifications may 
be made in the construction of the tube. For 
instange, the cross-section of £ither one of the 
spirals, or leth, say be &ltered, and the pack iiig-strips ai aay laterial inay be dispeased 
with or given a special eross-section without 
teparting firg: the spirit of jay invention. 
isiag this described the tattire and ob 

icts of my saiti is: ye tiqi, yhat i claisa as 
nes, grid desire to secure by Letters Patent, 
3 i. A £3.xii; is taixa. 5-axis prisig an inner aid 
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spira whose coils are disposed channels the outer flanges of which 

and being wound in one direction, the outer. 
spiral formed also of a continuous metal band, 63 
whose cross-section also forms two inversely. 

are bent so that they interlock one with an 
other when coiled, said outer spiral being 
worad in an opposite direction to that of the 
inner spiral, substantially as and for the pur 
poses set fort. . 5. A flexible tube comprising two spirals 
one within the other aid fastened together at 
their respective ends, the said spirals formed 
of channeled continuous metal bands, one 
spiral being wound in one direction and the other in an opposite direction, substantially 
as and for the purposes set forth: . . 8. A flexible tube comprising two spirals, 8o 
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site; tabe, gach coin posed of a seirally wound one within the other and fastened together at 
35 heiai is gi, sing spira is of tig gater tube be their respective ends, the said spirals formed 
ig Wata dii oise' (iii'ection fati the spirals of of channeled continuous metal bands, the up 

3 

i.e. i rifier iai.e. ii. 37: opposite itection, said 25iid lies' taizes being fastered togetheir 
is 'espective) einds, 33 startially as and 

ises sat fost. 
is tiling gsa grising 8i, in aer a di 
2, gaci coraposed of a spirally 

is havig ragessed edges, the 
vict ad in one 

is iii Rei said iii. 

par fatige of one coil of one of the spirals in 
£eriocking with the lower channeled portion 8 
of the adjacent coil of the sane spiral, sub 
stantially as and for the purposes set forth. 
Signed at Mannheim, in the Grand Duke 

dona of Baden, Germany, this 30th day of 
January, 1894. HENRICH WITZENMANN. 

Witnesses: 
A. B. BEYRENTHER, ii) ; 3) &ti otti BENEDICT GOIL FUNGER. ai, their respective - - , eig: 

  

  

  

  

  

  

  


