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To all whom it may concern:

Be it known that I, Hexry R. Giusox,
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 mew and useful lmprove-

__ments in Armoring Cable, of which im-
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" provements the following is a specification.

+.The invention consists in an improved
method of forming upon electric cables an
armor,composed of a metallic strip or strips
wound helically thereon, in sach manner

“that the armored cable shall be flexible.

The method mav 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,
But for purposes of description there is
illustrated in the accompanying ¢lrawings
an organized machine suitable for that pur-
pose. This machine is shown as adapted for

‘the formation and application te a cable of

an armor made up of four metallic strips.
Each metallic strip is preferably of the
shape shown in cross-settion 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 body
portion. Two of said strips 1, 1, 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 upon-

said inner strips in reverse position, that is
to s. , with tlll)eir flanged edges turned in-
wardly, and the respective flanges of each
outer strip bearing upon the body and
between the flanges of adjacent inner
strips, so that the Eody of each outer strip

_-will bridge the adjacent flanges of adjacent
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“inner strips. By this construction the said

inner and outer strips will be held in propes

_relation, the one by the other, while at the

same time the coils will have a limited range
of movement relatively to each other, in
order to give ti the completed structure the
desired flexibility. Tt is also preferred to
employ a filling strip 3, which 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 flanged edges of the outer strips
will bear. ‘

In the said accompanying drawings Fig-
ure 1 is a side elevation of the wmachine.
Fig. 2 s a scctional elevation, on a larger
seale, of the colling-frame and mandrel-
shaft, omitting the reels which carry the
strips to be coiled. Tig. 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

f

of the parts at the left of the rolls 83, Fig.

1, looking in the direction of the arrow «.
Fig., 6 is an end elevation of the rolls 83,
looking in the opposite dirvection. Fig. T
shows in plan and in elevation a portion
of the rim of one of the take-off wheels.
Jig. 8 is a view in perspective of the two
*halves of one of the guides for the strips.
Upon the rear end of the base 4 is bolted
or otherwise secured the standard 3, at the
top of which is formed the bearing block 6,
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and beneath theblock 6 a second bearing-

block 7. TFastened in the block G and pro-
jecting inwardly therefrom is a fixed hollow
bearing-shaft 8, upon tke projecting portion
of which is mounted the rotating sleeve 9
which carries the coiling-frame to be herein-
after described. TIn the lower block 7 is
mounted the main driving-shaft 10, having
at'its outer end the fast and loose pulleys 11
and 12 for a driving-belt connected to any
suitable source of power. To the inner end
of shaft 10 is fastencd the pinion 13, which
is in mesh with and drives the pinion 1
fastened to the sleeve 9. : :
Within the bearing-shaft 8 at its opposite
ends are the bushings 15, which serve as
bearings for the rotating mandrel-shaft 16.
To the outer or tear end of the mandrel-
shaft is fastened the sprocket-wheel 17, con-
nected by chain 18 with the sprocket wheel
19 fastened on the driving-shaft 10. The
sprocket-wheels 17 and 19 are shown as of
substaptially the same diameter, so that the
andrel-shaft 16 will be rotated in the sane
direction and at substantially the saime speed
as the shaft 10. On the. other hand, the
pinion 13 on shaft 10, which meshes directly

80

856

90

95

100



15

15

20

26

30

35

40

45

50

55

60

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 directioh
opposite to that of the rotation of the man-
drel-shaft 16, and at a lower speed.

The mandrel-shaft 16 is shown 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 firmaly scenre the mandrel-
shaft against any longitudinal movement.
The sleeve 9 is also shown as provided, ad-
jacent to the opposite end of hlock 6, with a
similar annular groove 22, into which pro-
jects the end of the finger or lip 23 sccured
to that end of block 6, in order to more
firmly seeure the said sleeve 9, and parts car-
ried thereby, against longitudinal movement.

The mandrel 24 is fastened to the front or
inner end of the mandrel-shaft 18, and pro-
jects beyond the fixed shaft § and hnshing
15 at that end.  Since this machine is shown
as used for forming the flexible metallic
tubing directly upon, and thus armoring, a
cable, conductor or core, the mandrel-shaft
and mandrel are hollow, in order to permit
the unarmored cable or core to pass th rough
their bore. '

The strip-bearing surface of the mandrel
24 is slightly tapered, aud has formed
thereon a helieal slionlder or shoulders. TIn
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 the mandrel. However in a ninchine of
this class, a single shoulder will in nany
cases be suffictent, and it need not neces-
savily run the entire length of the said bear-
ing-surface, ' A

The metfallic strips to be coiled, which
have preferably bren previousty ‘langed
along their edges to give them the form
shown, are earried upon and deawn from
reels carried by the rotating sleeve 9. In
this machine, the two inner strips'1, 1, are

acvied npon reels 27, rotatably mounted in

frames 28, sepured to arm= 99, ‘which pro-
ject vadially From the sleeve 9 at diametri-
cally opposite points, Reeis 272 for the two
onter strips 2, 2, are similarly mounted in
franies 292, secured ro the pems 208, project-
ing from the sleeve 9 between and at equal
distances from_ the arms 29. The reels are
mounted on journals 80, 30¢, removahly se.
cuted in the respective frames in the man-
ner shown in Tig. 4. Reels 31 for the two
lining or filling strips 8, 8, are carripd by
arms 32 fastened to the arms 29 adjacent to
the reels 27 fot the inner strips. :
Upon the inner end of the sleeve 9 is fas-
tened the coiling-head 83, in which ave
mounted the guides 34, 84s, for the strips, so
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arranged about the mandrel as to direct the
strips forwardly tangentially upon the man-
drel surface as shown in Fig. 5. Tfe guides
are nicfined forwardly at an angle to the
axial Hue of the mandrel corresponding to
the angle of piteh to be given to the cotlod
strips, and the reels and their respective
guides are o arranged that the strips will
pass from the reels to the mandrel in ap-
proximately straight lines, as shown in Figs.
1 and 4. 'The guides 84 for the inner strips
are disposed oppositely to each other, so as
to direct the said strips to and upon the
mandrel surface at diametrically opposite
points adjacent to its base. The gnides 84=
for the outer strips are also oppositely dis-
posed in the head at distances of ninety de-
grees from the guides 34, but at a distance
forward over the mandrel required by the
pitch to he given to the coiled strips, in or-
der that the outer strips may be continuonsly
cotled upon the ceiled inner strips in the
manner hercinbefore deseribed. The filling
strips 3, 3, are caused to enter the gnides 34
for the inner metallic strips 1, 1, together
with and between the flanged edges of the
latter, as shown-in Fig. 5. The sleeve 9,
with the arms, reels and coiling-head car-
ried ihereby together make up what has
been hereinbefore termed the coiling-frame.

The helical grocves on the mandrel run in
the dircction 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-
abled to abut against {he rear edges of the
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mner strips as the latter are continuously. -

eoiled upon the mandrel surface, Since the -

mandrel 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 shoulders act to continu-
ously push the formed  coils forwardly
along the tapered surface of the mandrel,
therehy continuously drawing the strips
from the reels, During this operation the
reverse 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,
ps shown in Fig. 3, so-that the coils fric-
q;{innally grip the surface of the cable and
draw the latter continuously forward as the
said * coils are themselves continuously
pushed forward, o

The "speed of rotation of the mandrel

sj’honld be sufliciently higher than that of the
1

otation of the /eoiling-head to effectively
red he coils forward as fast as, they are
rmed.  In foFming sn armored cable of
the size shown in IFig. 8, T 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.
Tt 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
essential, more particularly if a two-gtrip,
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 thereby 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 directing it down-
wardly over the periphery .of the lower siz-
ing-roll. This bending of the product causes

40 'the coils to bind against each other beneath

45

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 from 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 ‘driven by
ineans of a worm 46 on the longitudinal

* shaft 47, mounted in suitable bearings at

60

one side of the byse of the machine. = At-

" tached to the rear end of the shaft 47 is a

sprocket-wheel 48, which is connected by
a chain 49 with & sprocket-wieel 3¢ op the

main driving-shaft 10. The: 48 smehes

.with and drives the worm & o »

stub-shaft 52, mounted in » b the
Ny
u,f}.'

i

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 and’

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 apd 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 rougheied periph-
eral surfaces by means of the teeth 59, Fig.
7, in order to prevent the product from

_slipping. Marginal abutments 60 are pro-

vided to retain the product on the wheels.
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 led through the
hollow bore of the mandrel-shaft and man-
drel. The metal strips 'and lining strips
are then led through their 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-gtrip
armored cable or tubing; or to the machine
herein described, since these inventions re-
spectliely constitute the subject-matter of
other. applications for Letters Patent filed

by me, Serial No. 513,666 and Serial No.

560,857,
I claim
1. ‘The method of armorin

consistsin_coiling about an continuously
drawing down into binding engagement
with thessurface of the cable a spirally
wound ietallic armor, and thereby feeding
the coils and cable continuously forward.,

2. The method of armoring cable, which
consists in’ coiling about an continuously
.drawing down into bindin engagement,
with the surface of the cable a’ spirally

herein as my invention: -
cable, which
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wound metallic armor, thercby 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 qettmg the In testimony whereof I have heretinto set
cmlq ; . my hand.

. 'The methed of armoring cable, ‘which A . AT .RON
conqlsts in coiling upon a cagble a 'spirally HENRY R. GILSON.
wound metallic armor, and then abruapily Witnesses:
bending the armored cable and causing por- Avice A. Triuy,
tions of adjacent coils to momentarily bind Marsraur A. Curisty,
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