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IMIQLIDING COMPANY, OF PITTSBURGHI, PENNSYLVANIA, A CORPORATION OF PENIN 
SYLWANA, 

ARMORING CABLE. 

Specification of Letters Patent. 
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To all whom it may concern: 
Be it known that I, HENRY R. GILSON, 

residing at Fair Oaks, in the county of Alle 
gheny and State of Pennsylvania, a citizen 
of the United States, have invented or dis 
covered certain new and useful Improve 

, ments in Armoring Cable, of which in 
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provements the following is a specification, 
. The invention consists in an improvedl 

method of forming upon electric cables an 
armor.composed of a metallic strip or strips 
wound helically thereon, in sich manner 
that the armored cable shall le flexible. 
The method may also be employed, as will 
be apparent to those skilled in the art, for 
the manufacture of flexible metallic tubing, 
either with or without an inner flexible core. 

Various forms of mechanism may be em 
loyed for practicing the said invention, 
ut for purposes of description there is 
istikel' in the accompanying dlråwings 
an organized machine suitable for that pur 
pose. This machine is shown as adapted for 
the formation and application to a cable of 
an armor made up of fou? metallic strips. 
Each metallic strip is preferably of the 
shape shown in cross-se?tion in Fig. 3 of 
said drawings, that is to say, having a sub 
stantially flat body portion, and at each 
edge a flange turned at an angle slightly less 
than a right angle to the plane of the bodly 
portion. Two of Said strips 11, are applied 
to the cable side by side, with their flat backs 
bearing against the cable, and their flanged edges projecting outwardly, while the two 
other, or outer strips, 2, 2, are applied upor) 
said inner strips in reverse position, that is 
to s, with their flanged edges turned in wardly, and the respective fanges of each 
outer strip bearing upon the body s and 
between the fanges of adjacent inner 
strips, so that the body of each outer strip 
will bridge the adjaçent flanges of adjacent 
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* inner strips. By this construction the saidl 
inner and outer strips will be held in proper 
relation, tlhe one by the other, while at tlhe 
same time the coils will have a limitedl range 
of movement relatively to each other, in 
order to give to the co?mpleted structure tlhe 
desired flexibility. It is also preferred to 
employ a filling strip 3, which i may be of 
any suitable compressible material, such as 

paper, in the channel between the flanged 
edges of each of the inner strips, and upon 
which the fidanged edges of the outer strips, 
will bear. 

In the Said accompanying drawings Fig 
ure 1 is a sidle elevation of the machine. 
Fig. 2 is a sectional elevation, on a larger 
scale, of the coiling-frame and mandrel 

| shaft, omitting the reels which carry the 
strips to be coiled. Fig. 3 is a view in ap 
proximately full size, showing the mandrel 
in elevation, and the strips in section as ap 
plied to the cable. Fig. 4 is a plan view 
of the machine. Fig. 5 is an end elevation 
of the parts at the left of the rolls 35, Fig. 
1, looking in the direction of the arrow a. 
Fig. 6 is an end elevation of the rolls 35, 
looking in the opposite direction. Fig. 7 
shows in plan and in elevation a portion 
of the rim of one of the take-off wheels. 
Fig. 8 is a view in perspective of the two 
halves of one of the guidles for the strips. 
Upon the rear end of the base 4 is bolted 

or otherwise secured the standard 5, at the 
top of which is formed the bearing block (3, 

. || suitable source of power. 
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and beneath the" block 6 a second bearing 
block 7. Fastened in the block 6 and pro 

inwardly therefrom is a fixed hollow 
bearing-shaft 8, upon tite projecting portion 
of which is mounted tlie rotating sleeve 9 
which carries the coiling-frame to be herein 
after described. In the lower block 7 is 
mounted the nuain driving-shaft 10, having 
at its outer end the fast and loose pulleys 11 
and 12 for a driving-belt connected to any 

To the inner end 
of shaft 10 is fastened the pinion 13, which 
is in mesh with and drives the pinion 14 
fastened to the sleeve 9. M 
Within the bicaring-shaft 8 at its opposite 

ends are the bushings 15, which serve as 
bearings for the rotating mandrel-sluaft 16. 
To the outer or "fear end of the mandrel 
shaft is fastened the sprocket-wheel 17, con 
nected by chain 18 with the sprocket wheel 
1!) fastenedl on the driving-shaft 10. The 
sprocket-wheels 17 and 19 are shown as of 
substantially the same diameter, so that the 
mandl roll-shaft 16 will be rotated in the same 
direction and at substantially the same speed 
as the shaft 10. On the other hand, the 
pinion 13 on shaft 10, which meshes directly 
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with pinion 14 on sleeve 9, is shown as of 
lesss diameter than said pinion 14, so that 
the sleeve 9 will be rotated in the directiofh 
opposite to that of the rotation of the man 
drel-shaft 16, and at a lower speed. 
The mandrel-shaft, 16 is slown as pro 

vided, at a point adjacent to the outer end 
of block 6, with a. grooved disk 20, and the 
end of a finger or lip 21, fastened to the 
block 6, projects into the groove in said' disk, 
in order to more firmly secure the mandrel 
shaft against any longitudinal movement. 
The sleeve 9 is also shown as providled, ad 
jacent to the opposite end of lblock G, with a 
similar annular groove 22, into which pro 
jects the end of the finger or lip 23 secured 
to that end of block 6, in order to more 
firmly secure the said sleeve 9, and parts erar 
ried thereby, against longitudina movement, 
The mandrel 24 is fastened to the front or 

inner end of the mandrel-sla ft. 16, a ad pro 
jects beyond the fixed shaft 8 and bushing 
15 at that end. Since this machinc is slowa 
as used for forming the flexible nimetallic 
tubing directly upon, and thas armoring, a 
cable, conductor or core, the mandrell-shaft 
and mandrel are hollow, in order to permit 
the unarmored cable or core to pass through 
their bore. 
The strip-bearing surface of the mandrel 

24 is slightly tapered, aud has formed 
tilhereon a helical sluovulder or shoulders. In 
the drawings there are shown two of such 
shoulders, formed by a pair of parallel 
helical grooves 25 and 26 running through 
out the length of the said bearing-surface 
of tlie mandrel. Flowever in a ninchine of 
this class, a single shoulder will in nany 
cases be sufficient, and it need not neces 
sarily rin the entire length of the saidi locar 
ing-surface. · K 

The metallic strips to be coiled, which 
have preferably been previously fanged 
along tilheir edges to give tlhem the form 
showtin, are carried upon and drawn from 
reels carried by flhe rotating sleeve 9. In 
this machine, the two inner strips 1, 1, are 
carried upon reels 27. rotatably mounted in 
frumnes 28. sepertired to armu-i: 2). which pro 
ject radilia y from the sleever ) at diametri 
cally opposite points, Reeì.3 27* for the two 
outer strips 2, 2, are sirmilarly mounted in 
frantes 28. secured to the prins 29, project 
ing from the sleeve 9) between and at equal 
distances from the arris 29. The reels ar mounted on journals 30, 30°, removably se 
euford in the respective frames in the man 
ner shown in Fig. 4. Reels 31 for the two 
lining or filling strips 3, 3, are carri?d by 
arms 32 fasterned to the arms 29 adjacent to 
the reels 27 for the inner strips. 
Upon the inner end of the sloe ve 9) is fas 

tened the coi ling-head 33, in which are 
mounted the gides 34, 34°, for the strips, so 
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arranged about the mandrel as to direct the 
strips forwardly tangentially upon the man 
PPS as shown im Fig. 5. The guides 

are iuTefined forwardly at an angle to the 
axial line of the mandrel correspording, to 
the a igle of pitch to be given to the coiled 
strips, and the reels and their respective 
G are so arranged that the strips will 

pass from the reels to the mandrel in ap 
proximately straight line?, as shown in Figs. 
1 and 4. The guides 34 for the inner strips 
are disposed oppositely to each other, so as 
to direct the said strips to and upon the 
nandrel surface at diametrically opposite 
points adjacent to its base. The guides 34 
for the outer strips are also oppositely dis 
posed in tle head at distances of nimety de 
grees from tlhe guides 34, but at a distance 
forward over the mandrel required by the 
pitch to be givel to the coiled strips, in or 
der that the outer strips may be Ruši 
(roiled upon the coiled inner i strips in the 
anner hereinbefore described. The filling 

strips 3, 3, are caused to enter the guides 34 
for dle inner metallic strips 1, 1, together 
with and between the flanged edges of the 
latter, as shoYYn - in Fig. 5. The sleeve 9, 
with the arms, reels and coiling-head car 
ried hereby together nake up what has 
leen hereinbefore termed the coiling-frame. 
The helical grooves on the mandrel run in 

the dlircetion opposite to, that of its rota 
tion, and the shoulders or abutments, formed 
by the rear walls of the grooves are, by rea 
son of the slight taper of the mandrel, en 
albled to allout against the rear edges of the 
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coiled upon tlhe mandrel surface. Since the 
nhandrel is rotated in the direction opposite 
to that of the rotation of the coiling-frame 
and head, and at a higher rate than the lat 
ter, the said helical sloulders act to continu 
omsly push the formed º cois f'Ny 
along the tapered surface of the mandrel, 
therchy continuously drawing the strips 
from the reels. During this operation the 
revcrse tension of the coiling-frame upon 

| the strips draws the coils closely upon the 
tapering surface of the mandrel as they are 
fed forward, and thence from the tip of the 
mandrel down upon the surface of the cable, 
as shown in Fig. 3, so - that the coils fric 
tional grip the surface of the cable and draw the latter continuously forward as the 
said coils are themselves continuously 
pushed forward. 
The speed of rotation of the mandrel 
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be sufficiently higher than that of the 
otation of the ?coiling-head to effectively 
ved the coils forward as fast as, they are 
rmed. In fornming an arumored cable of 

the size show'n ini? Fig. 3, I have attained 
good resnlts by giving the mandrel three 
revolutions to one revolution of the coiling 
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frame and head, each of the grooves on the 
mandrel being one-eighth of an inch wide 
and encircling the mandrel twice to the inch. 

It is obvious that the helical abutment or 
abutments need not run the full length of the 
bearing-surface of the mandrel, and that 
they may be formed otherwise than by 
grooving the mandrel, but the construction 
shown is believed to be most effective. The 
employment of two. abutments is also, not essèntial, more particularly if a two-strip, 
instead of a four-strip, armor is to be 
formed. But if a single abutment only were 
used in forming the armored cable herein 
shown and described, it would be necessary 
to rotate the mandrel at substantially dou 
ble the speed, thus greatly increasing the 
friction and the heat tilhereby generated. 
Adjacent to the end of mandrel 24 are 

mounted the sizing-rolls 35, the peripheries 
of which are grooved, as shown, to form a 
pass. 36 between them of the desired size of 
the finished armored cabled or tubing. 
These sizing-rolls are mounted in suitable || 
bearings 37, supported in the opposite frames 
38 mounted upon standards 39. By its pas 
sage through these sizing-rolls the cable is 
made of uniform diameter throughout its 
length, and they impart to the metal of the 
coils a firm and permanent set. The back 
ward pull of the coiling-head upon the 
strips takes up the slight slack caused by 
the sizing and compression of the coils. 
As it issues from the pass 36 the finished 

cable or tube is given an abrupt bend, at 
approximately right-angles "to its line of 
movement, by drawing or diffin; it down wardly over the periphery of the lower siz 
ing-roll. This bending of the product causes 
*the coils to bind against each other beneath 
the bend and at once relieves any. torsional 
strain which may have been imparted to it 
by the formation of the coils, and will pre vent its twisting or kinking. The product 
may, if desired, be passed directly fron the - sizing-rolls to a suitable winding-reel, but 
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in the machine shown a take-off mechanism 
is employed, to exert an even drawing ten 
sion upon the product and feed it, evenly 
to the winding-reel, not shown. This take 
off mechanism consists of a pair of driven 
wheels 40 and 41, arranged in tandem, hav 
ing shafts 42 and '43 respectively, mounted 
in suitable bearings in the standards 44, 44, 
and 45, 45. These wheels are º driven by 
means of a worm 46 on the longitudinal 
shaft 47, mounted in suitable bearings i at 
one side of the bogse of the machine, At 
tached to the rear end of the shaft 47 is a 
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stub-shaft 52, mounted in a 

sprocket-wheel 48, which is seoranected by 
a chain 49 with a sprocket-wol i aga the 
main driving-shaft 10. The ; Mashes 
with and drives the worm K da N 

7 
PB"; Marginal abutments 60 are 

V 

a the i with the surface of the cable 

adjacent standard 44, said shaft 52 also hav 
ing the pinion 53 beneath and meshing with 
the pinion 54 on the end of shaft 42. A 
corresponding pinion 55 on the end of shaft 
43 is connected to and driven by the pinion 
54 through the intermediate pinions. 56 andl 
57 on stub-shafts projecting from bearings 
formed in the bar 58, which is fastened at 
its opposite ends to the standards 44 and 
45 at the same side of the machine. The 
operating connections are so arranged that 
the wheels 40 and 41 will be driven at the 
same speed, which will be such as to take 
up the product as fast as it is formed. The 
wheels are provided with rougheimed periph 
eral surfaces by means of the teeth 59, Fig. 

in order to prevent the product from 
TO 

ided to retain the product on the šG. 
After the product has passed around the 
take-off wheels, it may go to a winding 
reel, not shown, which may be of any suit 
able form. • 
In the practice of the invention by the 

use of the machine shown and described, 
the cable 61 to be armored is drawn from 
a reel, not shown, and is a led through the 
hollow bore of the mandrel-shaft and man 
drel. The e metal strips and lining strips 
are then led through Kèi respective guides 
in the head 33, as already explained. A few 
coils may then be applied to the cable by 
hand, and secured thereto. The machine 
may then be started, and the product led 
through the pass, between the sizing-rolls 
and around the take-off wheels, in the man 
ner described, and its end secured to the 
winding-reel. Thereafter the manufacture 
will proceed as already described. 
As will be apparent to those skilled in 

the art, this method may be employed for 
the manufacture of flexible armored cable 
or tubing from one, two or any desired num 
ber of metallic strips, and various mecha 
nism may be devised or adapted to the prac 
tice thereof. 
No claim is made herein to the 4-strip 

armored cable or tubing or to the machine 
herein described, since these inventions re spectik?ly constitute the subject-matter of 
other applications for Letters Patent filed 
by, m, Serial No. 518,666 and Serial No. 
560,857. . 

I claim herein as my invention: 1. The method of armoring cable, which 
consists"in, coiling about and continuously drawing down into binding engagement 
with the ” surface of the cable a spirally 
wound imetallic armor, and thereby feedli?g 
the cols and cable continuously forward. 

2. The method of armoring cable, which 
konsi?ts in coiling about and continuously 
drawing down into bindin a spirally engagement, 
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wound metallic armor, thereby feeding the | against each other, thereby neutralizing the 10 
coils and cable continuously forward, and | torsional strain induced by the coiling. 
then compressing and further setting the In testimony whereof I have hereunto set 
coils. M f M my hand. . 

3. The methol of armoring cable, which x~ N T * R*** AY consists in coiling upon a cable a "spirally HENRY R. GILSON. 
wound metallic armor, and then abruptly || Witnesses: 
bending the armored cable and causing por- ALICE A. TRILL, - 
tions of adjacent coils to momentarily bind MARSHALI, A. (HRISTY. 
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