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To all whom (t maiy conceriv:

De it known that I, ROBERT II. MARTIN, &
citizen of the United States, and a resident of
New York ecity, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in Non-
Conducting Coverings, of which the follow-
Ingis a speclﬁc%lon

My invention relates to improvements in

non-conducting coverings and in the method

of making the same.

(rener 111}, stated, it consists 1n f01 ming the
covering from a sheet of suitable mateual
which is folded upon itself after the manner
of **accordion-plaiting,” the plaits being of
any desired depth, so that the completed cov-
ering 1s made up of a succession of these
pla1ts or folds, which are laid up side by side
until a sufficient quantity or area is provided
tomake any length of sheet desired, the depth
of the plaits or folds determining the thiclk-

‘ness of the covering.

The invention also contemplates the em-

ployment of suitable means fo attach and

hold the several plaits or folds firmly to-

gether, so that they will not separate when

being transported, handled, or applied to the
saurface to be protected, and it also contem-
plates the employmentof non-conducting ma-
terial in fibered, granular, or powdered form
interposed between theseveral folds or plaits,
being held therein in any suitable manner.

‘When applied to the surface to be protected,

the abutting edges of the covering may be
attached and held together Dy cement, sta-
pling, wrapping with bands, cords, or wires, or
an exterior Jacket or strip of suitable mate-
rial, as now well understood in this art.

IIaving briefly stated the invention, I more
partieulmly describe it as follows:

Referring to the drawings hereof, Ifigure 1
Illustrates a perspective view of a sheet of
material in which the plaits or folds are be-
ing formed. TI'ig. 2 illustrates an edgewise

view of a sheet of material folded or plaited

intothe desiredshape, the plaits being pressed
against one another with adhesive material
or other means for attaching them together.
In this figure for the sake of clearness a por-
tion of the plaits are not shown as quite in

contact, although in the actual covering they

will of course be so. Fig. 3 illustrates an
edgewise view of the covering as made with
non-conducting filling material located be-
tween the folds or plaits. Iig. 4 illustrates

55

a material substantiallyv the same as that

shown in Fig. 3 and illustrating diagrammart-
ically a method of attaching the edges of the
folds together by passing a roller over them,
which not only applies the cementing mate-
rial, but also presses the edges of the plaits
into close contact with one another and com-
pels them to assume a smooth level position,

correcting any irregularities in the folding or
plaiting. Fig. d illustrates a sectional view
of a pipe ptoteeted by a covering made under
my invention in which the ﬁlling material is
used. I'ig. 6 illustrates the invention, the

Oc

plaits being pressed or flattened into an an-

ogling position relative to the surface upon
which they are applied. FIig. 7 illustrates
the covering in the process of being made
from a bat or felt of fibrous material. Fig.
§ illustrates another method of making the
covering from 2 bat or felt of iibrous mate-
rial.

Referring first to 1* igs. 1 and 2, a represents
a sheet of any suitable material, preferably
from two to three feet wide, more orless, and
of indefinite length. It may be plain, corru-
gated, indented, perforated, or of any o’rhe]

_plefelred surface formation.

When the cover is intended for application
to surfaces which are either cold or not ex-
cessively hot, it is not necessarythat the ma-
terial should beincombustible or non-inflam-
mable, and in which event ordinary building-
felt, hair felt, or any similar material, prefer-
ably of a soft, porous, and flexible nature,
may be employed. If, however, the covering
is to be used upon highly-heated surfaces,
then the material should preferably He of a

fireproof or substantially fireproof character,

such as asbestos paper, ‘¢ fire-felt,” so called, or
the like. The sheet, of whatever character or
thickness it may be, is transversely folded or
plaited, as shown at B B, the plaits being of
such depth as deswed-—-—say from a 'quar tel
of an inch to two inches—depending upon the
desired thickness of the covering. Thisplait-

ing or folding operation continues until the
thin sheet A hias been transformed into an-
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other sheet of a thickness determined by the | this filling material is employed I sometimes

depth of the plaits, and it may be of indefinite
length. After the plaits are formed they are

- pressed together, as shown in Fig. 2, and in
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order that they may be held together and pre-
vented from separation adhesive material
may be applied to one or both sides of the
sheet A prior to orduring the plaiting opera-
tion, which will cause the several plaits to ad-
here firmly together when they are pressed
against one another. With certain mate-
rials—as, for example, asbestos fiber or other
fiber or sheet which contains size—mere wet-
ting or dampening with the requisite pres-
sure will sufficiently attach the plaits to-
gether, or they may be attached together by
a cord, tape, wire, orequivalent means (shown
at C, Fig. 2) thrust longitudinally through
the plaits or set into a saw-kerf cut in their

edges on one or both sides, as preferred, after

the covering has been formed. In thislatter
event I prefer to employ a cord, wire, tape,

orribbon, which may be made of incombusti-
ble substance, such as asbestos, if great heat

is to be encountered, or hemp, cotton, manila,
&ec., if heat is not to be contended with. T
illustrate a tape at the upper side in Fig. 2,
marking it C. The covering in whatever
form 1t is made may be attached to a base-
sheet or foundation-piece, as shown at A’ in
Fig. 2. It may be a paper or cloth fabric of
asbestos, canvas, wire-cloth, or equivalent
strengthening lining and finishing material.

In order toincrease the porosity of .the cov-
ering and to render the attachment of the

several plaits more secure, I teazel or other- |

wise pull out or lift the fiber on the surfaces,
one or both, of the sheet, so as to give them
a flocculent character. |

In Fig. 3 Ishow a construction in which, as
shown at the right-hand end of that figure,
suitable non-conducting filling material isin-
closed within the foldsor plaits. The filling
material may be deposited upon the sheet
either before or during the folding operation,
and, 1f desired, it may be attached to the
sheet by adhesive material or otherwise be-
fore the same is plaited. In this figure the
material 1s shown at A, the same as before,
and the filling material at. D D, &e. 1If the
covering, as before stated, is not to be sub-
jected to great heat, then the filling material
need not be incombustible, but any granular,
fibrous, or pulverulent substance, preferably
of low cost—such as hair or other animal or
vegetable fiber, shoddy, sawdust, chaff, infu-
sorial earth, &e.—may be used:; butif the cov-
ering is to be applied to highly-heated sur-
faces, then an incombustible material, pref-
erably mineral wool, asbestos fiber, carbonate
of magnesia, various kinds of clays or earths,
or the like, should be employed. Infact,any
material may be used which will properly
fulfil the desired end, depending upon the use
to which the covering is to be put, and in or-

der to attach the several plaits together when | of having a structure which will not be easily

use the tapes or wires above referred to and
sometimes apply adhesive material to the

original sheet in such quantity that it will

permeate more or less the filling material suf-
ficiently to hold the plaits together, or I may

treat the filling material itself with a suitable

adhesive material which when subjected to
the pressure employed to press the plaits
firmly together will be squeezed ont or exude

sufficiently to attach the structure together
I sometimes, however, in order

as a whole.
to not only attach the plaits together, but
also to make their edges smooth and even and

75 |

likewise bend them over so as to close the

spaces between adjoining plaits, preferto pass
a roller somewhat forcibly over the edges of
one or both sides of the plaits, as preferred,

as shown in Ifig. 4. Thisroller, which [ illus-
trate diagrammatically, may bave a suitable
troungh orequivalent receptacle located above

it, which supplies adhesive material to it; and™ -~

the roller preferably passes over the edges of

the plaits in one direction only—as, for in-
stance, from the left to the right—as shown

) . : L} . .
"
- .

in this figure; and in making its transit the
adhesive material isapplied insufficientquan~ -~
tity to the edges of the plaits slightly in ad- |

vance of the pressure of the roller so that

the roller in its passage will bend forwardly

and press downwardly the edges of the plaits, .
as shown at K K, Fig. 4, F being the roller,

thus closing the chamber or space between
adjoining plaits and inclosing the filling ina-

terial within such folds and likewise giving
to the covering a smooth even surface, cor-

00

recting any irregularity which may be in the -

plaits,as shown at the right-hand end of Fig 4.

It will be observed that the filling material

will be applied in the pockets or spaces on
one side only of the covering—that is to say,

the side which 1s uppermost during the plait-
I prefer this construction,as = -

Iing operation.

shown in thedrawings. It may, however, be

applied by a reversal of the operation or in

any other suitable manner to the pockets on
the other side, if desired. When applied

upon one side only, as shown, the plaits may -
115

be fastened together on their other sides
which come in contact with one another in

elther of the manners above stated, and I call

attention to the fact that it is only necessary '

to attach the plaits together at or near the

surface which is outermmost when upon the

120

structure to be covered—that is to say, if the

plaits are attached to the outer surface of a

pipe or like structure the edges which are

next to the pipe of course cannot expand.

Therefore the application of adhesive mate-

rial by the roller, as shown in Fig. 4, or the
employment of adhesive material or tape or

cords or wires, as shown in Fig. 2, and, in-
deed, any other means employed for holding
the plaits together, are necessary only on one
side.

125
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I frequently, however, for the purpose
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~ disintegrated, prefer to attach the plaits to-

oether thl ou D‘hont

In Fig. 5 I lllnstrate my covering of the
form shown in IFig. 3 as applied to a pipe. G
isthe pipe, and H is the covering.

In Tig. 61 illustrate a form of the inven-
tion in which the plaited covering is subjected
to a somewhat heavy pressure, as of a roller
orequivalentsurface,sothattheyaretforcedor

1c0 bentintoacurved orangular position relative
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. fibrous material.

to the surface upon which they are to be ap-
plied. This operation is performed upon the
covering, preferably, while it 1s still fresh—
in other words, before the adhesive material
has set or hardened or before the application
of the other means used to attach the several
plaits together has been applied—so that the
plaits may move uponone anotherand readily
assume the curved position, and the exterior
surface of this form of the covering may be
made smooth and even and closely adhered
together by application thereto of adhesive

_11‘1&13611&1 in the manner shown in Fig. 4 orin

any other preferred manner. - This constl ne-
tion is peculiarly advantageous in making
tubular covering for smallsized pipes, al-
though applicable also to other forms, and 1t
has the advantage of more easily and accu-
rately fitting the cylindrical surface of the
pipes than other forms. Inthisfigure ¢ illus-
trates the curved plaits, and b a pipe upon
which the covering is applied. 1 show a sec-
tion of the covering only.

In Fig. 71 illustrate a covering made from
a bat or felt- of fibrous material, such as as-
bestos fiber, hair, or equivalent soft fibrous
material. ¢ is the bat or layer of felt, and d
illustrates, asan example only, one method by
which the fabric can be made. A ledger-
blade or creasing-knife, which being actu-
ated by suitable mechanism comesdown upon
the bat or felt, compresses a section of it and
atthe same time may be given a lateral move-
ment—in this instance a movement to the
left—so as to press downwardly and likewise
laterally that portion or section of the fibrous
material shown at e, and after the lateral
movement 1s finished ribs or plaits of the
ibrous material, as shown at f, may be formed,
with a continuous sheet or plate like portion
of the fiber (shown at g) underlying the ribs
or plaits. The ledger blade or knife ¢ may
be then lifted, the material fed along, and
the operation repeated. Jlaking the cover-
ing in this way I prefer to apply adhesive ma-
terial to the surface of the bat or felt and, if
desired, to apply a size or equivalent adhe-
sive material through the body of the fibrous
mass, so that the ribs or plaits will become
firmly attached together and the fibers held
in poslition.

In Fig. 8 I illustrate another method of
making the covering from a bat or felt of

or without a base-sheet £, is plaited substan-
tially the same as the sheets shown in Ifig. 1,

and the several plaits may be held together |

In it the felt, either with

in any preferred manner. I showa w ire ¢
passing through the plaits as one way of do-
ing thq

M&ny advantages flow from the use of my
invention, some of which are as follows: T'he
covering is inexpensive. It 1s an excellent
non-conductor of heat or cold. It is lightin
welght. It can be transported flat or in the
form of a large roll without waste of space.
The customer can cut off from a continuous
roll or piece of covering sections of exactly
such width as desired to coverany given sur-
face—cylindrical pipes or cur ved or flat sur-
faces. The covering all comes to him in the
same shape and is w1t1101113 trouble adapted
by him to the desired use, and also during
application to the heated smface espeually
pipes, the covering more readily adapts itself
to the cylindrical f01 m than any other thick
sheet-like covering known to me.

The filling mater rial may be applied to any
desired extent, 50 that covering having quite
widely differing characteristics may be “made.

Upon a,pphcatlon to any surface to be pro-
tected the covering is treated in the same
manner as those hel etofore in use—that is to
say, it is laid upon orwrapped about the sur-
face and the edges are abutted together and
confined by cementitious mateu.ﬂ the whole
being suitably wrapped with bdnds wire, or
cord, or jacketed, as with canvas, or strips
of ednvas or paper may be plaeed over the
joints.

It will be obvious to those who are familiar
with this art that if desired an irregular

shape may be oiven to the covering by in-

creasing the width of the folds or plmts in
certaln pldCBS as compared mth others, so
that the covering may be offset somewhat
from the surface to be protected; also, sothat
under certain circumstances it may be adapt-
ed to fit irregular surfaces, and, furthermore,
that it is not essential that the sheet of ma-

terial from which the coveringis made should

be a completply-fabrieated product before
forming plaits. It may be more or less in
the
or layer of fiber more or less confined may be
treated in substantially the same manner as
the completely-fabricated sheet.

I do not limit myself to the details of con-
struction shown, since 1t will be evident to

those familiar wibh this art that various modi-

cations may be made therein without de-
parting from the essentials of the invention.
I cla,lm—-—m |
1. A non-conducting covering made of a
sheet or bat of 1b10us mater 1&1 plaited or

folded upon itself so that the edges of the
plaits extend across the covering from side

to side and form its outer surfaces, the sides
of the several plaits being in contact with
each other and with adjacent plaits and at-
tached together, for the purposes set forth.

2. A non- Gonducmnﬂ' covering made of a,"
layer of soft, porous, fibrous material plaited

or folded upon itself 80 that the edﬂ*es of the

B i

bIOUS condition—as, for instance, a bat
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plaits extend across the covering from side | terial, the edges of the plaits forming one 45 -
to side, are presented outwardly therefrom | continuous smooth surface, for the purposes
and form its outer surfaces, filling material | set forth. . o
placed between the plaits, and meanstohold ! 7. A non-conducting covering comprising =
5 the plaits together in contact with each other | an unbroken sheet or bat of flexible, fibrous
and with the filling, for the purposesset forth. | material folded upon 1itself in plaits which 5o
3. A non-conducting covering made of a | when in position on the surface to. be pro-
layer of soft, porous, fibrous material plaited | tected, are in contact with each other later- .
or folded upon itself so that the edges of the | ally and with the adjacent plaits throughout
10 plaits extend across the covering from side | the covering, and are substantially at right _
to side, are presented outwardly therefrom | angles to the said surface, for the purposes 55
and Torm its outer surfaces, filling material | set forth. | o
placed between the plaits, and adhesive ma- 8. A non-conducting covering composed of
terlal to hold the plaits together in contact | a sheet of soft, porous, fibrous material, the
15 with each other and with the filling material, | fibers of one or both surfaces of which arein ._
for the purposes set forth. a loosened or unconfined condition, the same 6o
t. A non-conducting covering made of a | being folded into plaits at substantially rigcht
layer of soft, porous, fibrous material plaited | angles to the plane of the covering so that -
upon itself so that the edges of the plaits ex- | their edges form the outer surfaces of the
20 tend from side to side of the covering, are | covering, said plaits being attached to each
presented outwardlytherefrom and form the | other and to the adjoining plaits sidewise, 65
entire outer surfaces thereof, the sides of the | for the purposes set forth. o
plaits being attached together and to the ad- 9. A non-conducting covering made of a . -
Joining plaits at the edges of the plaits on the | sheet or bat of fibrous material folded or
25 side of the covering which is not in contact | plaited upon itself at substantially right an- -
with the heated surface, for the purposes set | gles to the plane of the covering, the sides of 70
forth. . the adjoining plaits being in contact and at- -
5. A non-conducting covering made of a | tached together, and the whole attached to a - R
sheet or bat of fibrous material folded or | base-sheet of suitable material, for the pur- .
3o plaited upon itself so that the plaits are sub- | poses set forth. R
stantially at right angles to the plane of the | 10. A non-conducting covering composed 75 -
covering and the edges whereof form its outer | of a layer of soft, porous, fibrous material .
surfaces, filling material between some of the | folded or plaited upon 1tself, the plaits rest-
plaits, the outer edges of such plaits being | ing upon and supporting each other laterally
35 turned over and attached to adjoining plaits, | and being bent or inclined relative to the .
thus confining the filling material, for the | surface upon which they rest, and secured 8o
purposes set forth. | | together side by side as by adhesive material,
6. A non-conducting covering made of a | for the purposes set forth. o
sheet or bat of fibrous material folded or Signed at London, England, this 11th day
4o plaited upon itself so that the plaits are sub- | of January, A. D. 1897. |

stantially at right angles to the plane of the ROBERT IH. MARTIN.
covering and the edges whereof form its outer Witnesses: |
surfaces, filling material between some of the JOHN J. COLLINS,

plaits, adhesive material in the filling ma- ITERBERT D. JAMESON,
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