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No. 839,38i. Specification of Betters Patent. Patented Dec. 25, 1906. 
Application filed January 24, 1906, Serial No. 297,645, 

To all, who7, it nay concer 7, 
Be it known that I, EDWIN T. GREEN 

FIELD, a citizen of the United States, resid 
ing at Kiamesha, in the county of Sullivan. 
and State of New York, have invented a cer 
tain new and useful improvement in Tub 
ing, (Case C,) of which the following is a de 
Scription. 
The invention relates generally to a struc 

ture of the general character commonly em 
ployed either as conduit or armor for electric 
conductors or cabies or to contain and con 
duct a fluid agent, such as steam. . . 
One of the objects of the invention is to 

provide such a structure which shall be of 
great strength and durability, which shall be 
sufficiently flexible for practical use, and 
which shall when bent present at all parts of 
its walls a double thickness of the metal 
used. - 

In an approved form in which the inven 
tion may be employed the tubing is made of 
spirally-formed strips of metal, such strips 
being curved between their lateral edges in 
any suitable manner-as, for instance, by 
means of die-rolls of the character of those 
illustrated in Letters Patent No. 630,502, 
heretofore granted to me. Two such strips 
are employed, and these are wound, bent, or 
otherwise formed into two series of relatively 
movable spirals, one series being inside the 
other. Preferably such strips will prior to 
the spiraling operation be curved in the man 
ner above indicated in opposite directions, 
the spirals of each series having their adja 
cent edges in substantial alinement and 
when the tubing is straight preferably in con 
tact. With each of the laterally - curved 
strips is combined a reinforcing-strip and in 
iii, means for determining the maxi 
mum permissible movement of one spiral 
relatively to the spirals adjacent thereto. 
Upon any movement of the spirals within 
the limit so determined-as, E. instance, 
when the tubing is bent at a sharp angle 
the movement of two spirals (for example) 
of the outer series away from each other un 
covers a portion of a spiral of the inner series 
at the point, however, where the same is pro 
tected by the reinforcing-strip, such point 
therefore presenting a double thickness of the 

imaterial used. Such a preferred embodi 
ment of the invention is illustrated in the 
drawings, in which 

Figure i is a side elevation, partly in sec 
tion, illustrating the invention as used in the 
armoring of electric cables. Fig. 2 is an en 
larged section; and Figs, 3, 4, and 5 are per 
spective views illustrating portions of the 
several parts employed, Fig. 3 a portion of 
one of the outer spirals, Fig. 4 a portion of 
one of the inner spirals, and Fig. 5a portion 
of the reinforcing-strip above referred to. 

Referring to the drawings, it will be under 
stood that prior to the spiraling operation the 
flat strips, preferably of metal, are given the 
curvature or Substantially the curvature 
illustrated in any suitable manner-as, for 
instance, by passing the same between the 
die-rolls illustrated in the patent heretofore 
granted to me, as above specified-and these 
die-rolls may be employed to force the strips 
curved thereby into a suitable isingle 
for the spiraling operation, or such strips 
may be drawn upon a mandrel or spiraled by 
means of a series of coacting rolls. This 
mechanism forming no part of the present 
invention will not be described in detail. 
The tubing is composed of inner and outer 

series of spirals, (A B, respectively,) the 
lateral curvature of each of these being here 
shown as substantially the same, save that 
the curvature of one is in the reverse direc 
tion of that of the other. 
The strip A is given an approximately 

semicircular form in cross-section, as clearly 
shown in the drawings, its exterior present 
ing an outwardly-bowed surface. The strip 
B is also given an approximately semicircu 
lar form, its exterior presenting an inwardly 
bowed surface. As each of these strips is 
spiraled to form the tube, a reinforcing-strip 
C is combined with the spirals of each series. 
These reinforcing-strips may be secured to 
the spirals in substantially the position in 
which they are illustrated in the drawings by 
any suitable means-as, for instance, by 
soldering. I prefer, however, to provide 
during the laterally-curving operation for the 
coaction of said reinforcing-strips C with 
each of the strips of which the spirals A and 
B are formed and at the same time to so 
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form said spirals as to guard against exces 
sive movement of the same relatively to each 
other. To this end, as the strips A and B are 
laterally curved in the manner above men 
tioned, I form in each a depression a, b, prefer 
ably of substantially the width of the rein 
forcing strip C and having the shoulders a' a' 
and b'b'. 
The reinforcing-strips C may be fed simul 

taneously with the strips A and B as said 
strips are formed into the spirals illustrated 
in Figs. 1 and 2, and may be either so crowd 
ed into the recesses a as to make additional 
securing means unnecessary, or they may be 
soldered or otherwise additionally secured in 
said recesses. 
As clearly shown in the drawings, the inner 

Series of spirals B and the outer series of 
spirals A break joints, the lateral edges of the 
spirals of both series being in alinement, (and 
normally in contact, if desired.) The lateral 
edges of each of the outer series of spirals A 
are here shown as bearing upon the reinforc 
ing-strips, forming part of two of the inner 
series of spirals B. Also the lateral edges of 
each of the spirals B are here shown as bear 
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ing upon the reinforcing-strips forming part 
of two of the outer series of spirals A. It will 
therefore be clear that when the tubing so 
formed is flexed or bent the spirals A or B, or 
both, will be moved relatively to each other, 
thus occasioning, for example, the separa 
tion of the lateral edges of the spirals of both 
the inner and outer series. This movement 
of separation of such lateral edges is deter 
mined by the distance between the shoulders 
a' a' and b' b of the recesses a b. Where this 
(maximum) separation of the spirals has 
taken place, the reinforcing-strips at those 
points are exposed; but these being of sub 
stantially the thickness of the strips from 
which the spirals themselves are made 
strengthen such spirals, presenting at the ex 
posed point practically a double thickness of 
the metal employed. In other words, whether 
the tubing be straight or bent at no time is 
there less than a double thickness of metal 

fo 

throughout the entire structure, whereas were 
such reinforcing-strips not employed the tub 
ing would present such a double thickness of 
metal only when straight, and when flexed or 
bent but a single thickness would be pre 
sented at the points of separation of the 
spirals. 

Having now described my invention, what 
claim as new therein, and desire to secure 

by Letters Patent, is as follows: 
i. A series of outer spirals, a series of in 

ner spirals coacting therewith, and reinforc 
ing-strips between said inner and Outer set lies engaged by the edges of the spirals of 
one of said series, Substantially as set forth. 
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2. A series of outer spirals and a series of 
inner spirals coacting therewith, the spirals 
of each series being movable relatively to 
each other, those of said outer series being 
bowed outward between their lateral edges 
and provided with a reinforcing-strip, sub 
stantially as set forth. - 

3. A series of outer spirals and a series of 
inner spirals coacting therewith, the spirals 
of each series being movable relatively to 
each other, those of said inner series being 
bowed inward between their lateral edges 
and provided with a reinforcing-strip, Sub 
stantially as set forth. 

4. A series of outer spirals and a series of 
inner spirals coacting therewith, the spirals 
of each series being movable relatively to 
each other, the spirals of said outer series be 
ing bowed outward between their lateral 
edges and the spirals of said inner series be 
ingbowed inward between their lateralledges, 
and reinforcing-strips combined with said 
spirals, substantially as set forth. 

5. A series of outer spirals and a series of 
inner spirals coacting therewith, the spirals 
of each series being movable relatively to 
each other and those of one series breaking 
joints with those of the other series, the 
spirals of said outer series being bowed out 
ward between their lateral edges and the 
spirals of said inner series being bowed in 
ward between their lateral edges, and rein 
forcing-strips combined with said spirals, 
E. as set forth. 

6. A series of outer spirals and a series of 
inner spirals coacting therewith, the sprials 
of both series being reversely curved, and re 
inforcing-strips combined with the spirals of 
both series, substantially as set forth. 

7. A series of outer spirals and a series of 
inner spirals coacting therewith, the spirals 
of both series being reversely curved, a re 
cess formed in each spiral, and a reinforcing 
strip in such recess, substantially as set forth. 

8. A series of outer spirals, a series of in 
ner spirals, the spirals of both series being 
reversely curved, and a recess formed in each 
spiral and having shoulders determining the 
maximum permissible movement of the lat 
eral edges of adjacent spirals, Substantially 
as set forth. 

9. A series of outer spirals, a series of in 
ner spirals coacting therewith, the spirals of 
both series being reversely curved, a recess 
formed in the spirals of both series, reinforc 
ing-strips in such recesses, and means adja 
cent to such recesses for determining the 
maximum permissible movement of the 
spirals relatively to each other, Substantially 
as set forth. 

10. An outer series of spirals, each bowed 
outward between its lateral edges and pro 
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5 a reinforcing-strip, the spirals of one series 
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vided intermediate of such edges with a rein- strips of the spirals of the other series, Sub 
forcing-strip, and a series of inner spirals, stantially as set forth, Io 
each bowed inward between its lateral edges. This specification signed and witnesed this 
and provided intermediate of such edges with 22d day of January 1906. 

EDWIN T. GREENFELD. 
breaking joints with the spirals of the other Witnesses: 
series and the lateral edges of the spirals of S. O. EDMONDs, 
one series coacting with the reinforcing- D. G. EDMONDs, 


