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CHARLES KNOX HARDING, OF CHICAGO, ILLINOIS.

INVERTED INCANDESCENT MANTLE.

To all w?wm it may cmcemf' |
Be it known that I, CuarLes Knox I1ag-

DING, a citizen of the United States, residing
-at Chicago, In the county of Cook and State
of Illinois, have Invented certaln new and

useful Improvements in Inverted Incandes-

cent Mantles, of which the following is a

L

“specification. :

This invention relates g‘énerallj to inean-
descent structures for lighting made by what
has been generally known as the Welshach

process, which consists of impregnating a

knitted fabric of cotton or other fibrous cel-
lulose with solutions of the refractory earths,

which are.to constitute the finished mantle.
. The dimensions of this impregnated fabric

- are usSually from 100 to 200 per cent. greater

20

25

than that of the finished product after the

cellulose and other velatile matter is.burned

out, but this large structure is fashioned and

formed approximately to such shape as will
produce. the desired. form of the finished
mantle after it has been shrunken. -

My. invention relates particularly to an
improved construction 0% inverted muntles
having an open tﬂpﬁéd cylindrical body por-
tion and a%emi&ép erical closed: lower end

~ that - poss€ss advantages not attained by

. mantles manufactured prior to my inven-
30 L * ' |

tion. N | .
. Among the objects of my invention 1s to
produce an inverted maptle of more sym-

mefrical shape and having its lower portion

consist. of a. uniform -thickness of fabric
without seams whereby this most useful por-
tion of an inverted mantle can be uniforinly

and entirely raised to the highest incandes-

. cence. |
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- To attain these ends and -other useful
resilis 1 employ the features in the construc-
tion, the arrangement and configuration of

the several parts as will appear hereinafter,

more fully described «nd claimed and shown

-in’ the accompanying drawings, which 1llus-

¥ | - , .
trdate one embodiment of my invention and

in which— N R
- Figure 1 shows a side elevation and IF1g. 2

an end view of a finished burned off mantle.
Fig. 8-1s'a perspective view of an elliptical

piece of mantle fabric from which the lower:

portion. of ‘the mantle is formed. Fig. 4 is

B rgpective view of a length of knitted

“tubular‘fabric of which the upper portion of

- .

"

| the mantle is formdéd. . Fig. i 13 a detail see-

portion in position to be seamed together.
Fig. 6 1s a perspective view of a fabric nan-
tle and If1g. 7 1s a similar view of a fabric
mantle made in nccordance with my inven-
tion and folded in a way that may be cmn-
ployed where 1t 1s intended to be placed in a
flat envelop for the market. Fig. 8 is a

a section from the perpendicular side of ai;
incandescent mantle formed from a knitted
fabric, , - ' |
Prior to my invention both upright and
inverted incandescent mantles have gener-
- ally been made from a tubular knitted fabris
| which has special properties which pecul-

upright mantle, The typical mantle fabric
has 88 loops around a circumference of 3
inches, and about 11 chains of Ioops to the

-fabric has more than three times as many
threads rinping lengthwise as it has cross-
wise. This unequal  distribution of the

forming of cylindrical mantles, for though

‘vertical shrinkage i1s only resisted by ihe
" force of gravity while the pressure of the gas
flame within the mantle. prevents. it: from
shrinking nearly as much circumfereiitially.

of its threads running in the perpeniliculir

per cent. greater along the lines ‘of least
resistance.  Most of the inverted mantles i
practical use have been made from tubular

drawing it to the center.  This resulted in-a

the mantle. In man; ¢ cages, constdering that

whole cirenmference of the
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‘tion showing the tubular portion and lower

detail view, enlarged about 10 diameters, of

1arly fit. it for the purpose of the ordinary
inch of length, so that a squure inch of

-amount of thread materially facilitates the
| , 80
. the shrinkage might be considered uniform
in the lineal dimensions of the thread, the

It has heen demonstrated that a square sec-
Lo uf_ﬂknlt'ted, fabric best adapted for up--
right mantles and having the major portion:

knitted fabrie, the lower end being formed -
by guthering the lower edge of the tube and
. _ na 100
|-thickening or bunching of the goods at and
around ‘the center of:the lower portion of.

| quite a portion of the material forming the = -
| CIrC enceé of the tube had to be
drawn into practically one mass at the center’

| Specification of Letters Patent.  I’atented Jan. 31, 1911.
Application filed June 30, 1909. Serial No. 505,274. - '
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direction-when burned off and subjected 1o u
unifoim gas pressare would pro-luce a vec- -
tangular section in the resulting burned ont
‘structure; having dimensions at least fiftvy -
-85
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2 082,058
0f the lower surface of the mantle, there was | gathered at the top upon an ashestos strimg
left at that point and in the form of plaits { to be tied arcund an inverted burner tube,
anl gathers for considerable distance around | and consists of the tubular body portion,
that point an accumulation of material two | No I, and the lower portion made of the
5 O three times as heavy and dense as the | piece,”No. ¢ united by the seam shown at 74
average thickness of «a similar area of the | No 3 |
other parts of the mantle. Lo obviate this, Fig. 7 is a perspective view of a fabric
especially for heavier mantles made of | mantie folded 1n 2 way to permit illustrat-
coarser thread, goring has been em ployed; | ing the arrangements of its parts, the fower
10 that is from two to six curved seams have piece, 2, being united to the tubular poition, 7sy
been sewn through two adjacent layers of | 1, by the cireular sealr,. 3, | |
tabric from a point above the botton) where |- In lustrating my invention thus far I
the diameter was to be retained, to a point | have shown that I prefer to use a separate
In the center axis at the bottom. These piece of fabric for the bottom, but T do not.
15 gores permit a gquantity of the stock to be - wish my invention to be strictly construed go
cit out and also take up some 1n the seams | ag covermng only the use of 2 distinctly sep-
which turn in at right angles to the plane of | arate piece of Tabric for the lower portion
the mantle surface.” As a greater number of | of the mantle, as a fabrie identical in char-
these gores are employed the shape of ‘the | acter with that from which the tubular body
20 sewn fabric as well as the shape of the re- | is made may be used but in this case the gs
sulting mantle after burning off, becomes | elliptical plece would have to be about twice
progressively more symmetrical. " But the | as long as it is wide. I have found in prac-
seams running to the center of the lower | tice that it is advantageous to use for the
portion of the mantle are objectionable and bottom piece a knitted fabric of a somewhat
25 the more seams employed the more objec- | different character from that emploved for 99
tionable they become, so that in many self | the tubular part. S
shaping mantles, commonly called. fabric | - In Fig. 8 T have shown the detailed view
mantles, the symmetry is often sacrificed by | of a portion of a cylindrical mantle. In the
- avoiding too many seams. | original fabrie from which it was made the
80  In a preferred embodiment of my 1n- | loops-were considerably longer in an up and 95
vention I employ a piece of tubular knitted | down direction and were drawn together
fabric of the ordinary or typical construc- | until the two sides of the loop touched each
tion for the upper tubular part of the in- other in a lateral direction. . |
verted mantle, No. 1, Fig. 4, as shown in the For the bottom pieces of my inverted man- .
356 drawings, and a separate elongated. disk cut | tle I prefer to use a knitted structure in 100
lengthwise from knitted mantle fabric, No. | which the loops of each chain are somewhat |
2, Ig. 3, gathered around its outer edge into | farther apart and having a materially in-
~a semispherical or cup shape. This piece, | creased number of chains to the inch.
No. 2, is inserted in the edge of the tubular | As the whole lower portions of inverted .
£0 piece, No. 1, as shown in Fig. 5 of the draw- mantles are subjected to a uniform pressure, 105
1Ings, and sewn around its edges, united with 1 prefer to have the lower portion imade
the edges of the tube by a seam, shown at 3. {* from a knitted fabric, having its threads dis-
Im- use, the fabric is reversed, leaving a | posed more uniformly in the direction of its
_ small portion of the edges beyond the seam | length and width, in which case the disk (Z
45 on the inside of the mantle.. The mantle shown in the drawings) would more nearly 110
may now be mounted on a carrying ring, No. | assume the form of a frue circle; but inasg-
9, shown in Figs. 1 and 2, the fabric burned | much as there 15 always some difference in
~out and the mantle shaped and hardened in | the transverse and lineal shrinkage of knit-
the same way as the ordinary gathered or | ted mantle fabrics when they are in the form
50 gored mantlés. The result 1S & mantle of | of the impregnated knitted fabric and after 115
perfect shape with no objectionable obstruc- | the volatile matter has been burned out, I
tions in the central part of its lower sur- | prefer to make the disk slightly oval or
face, as illustrated in Figs, 1 and 2. The elliptical to compensate for this subsequent
circular seam is shown at No. 3 and is of shrinkage and assure a finished mantle 6f
5 somewhat smaller diamieter than the main | the most/symmetrical shape. . =~ - = 120
cylindrical portion of the mantle. Within recent years there have been some .
-1 do not wish to confine my invention to | materigl improvements in methods of manu-
any particular relativé size or proportion, facturing mantles over the methods hereto-
as the area of the lower surfice formed be- fore referred to as the Welshach process. In
60_ low the seam may vary to & considerable ex- | some- cases the thorium, in other chemical 125
tent and the lower edge of the tubular por- | compounds-than the nitrate in aqueous solu-
tion may be drawn in foward the center very | tions is employed ‘and .artificial silk or
readily and may stand in as much as one- threads spun from viscous cellulose solutions
65 third the distance to the center. - ~are Incorporated with these various thorium 150

Fig. 6 illustrates a form of fabi'ic_mantle ' compounds which produce incandescent

\




" rics, made by the ordinary process, have been | .

- 10

- fabric mantles.
. ‘ticularly appllcable 1S app
- burned off and finished in the factory, it is
especially desirable for fabric mantles whlch
are 1o be burnhed off b the ‘consumer who 1s |
without the skill a,nd facﬂltlecs of a mantle"

factory.
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qtructures that do not undergo such a qevere 1 axis not” more than 30% oreater than - its

. transfomnatmn when the fabric is inciner-

ated and in many cases these struetures may
be placed on the. burners by the consumer
and. the fabrié burned out and formed on

the lamp on which they are to be used.

Large quantities of inverted. mantle fab-

delwered to users of hydro carbon lighting
systems in the form of impregnated mantles

and known in commerce as soft mant]e% or’ |

“While my invention 1s par-
lied to mantles

By app]ymg mjr invention tc fabrlcs made

'by the newer chemlcal processes, in which
the shrinkage is very ‘much less, and the,
strength of the reallltmg structure very ma- |

terially .increased, it will make a fabric

a5
- Jsed at the present time.

. As heretéfore mentioned in ‘the spemﬁca-'
Itmn the dimensions of .an 1mpregnated

knitted mantle fabric are usually

30

- tle fabric wmlld be-wﬁav 1507 - larger t]rm-

39

mantle which will compare favorably with

vhe factory finished mantles as. commnnlv

200%, oreater than the dimensions of the

finished product after the combustible mat-
ter has been burned out and the superficial

area of a given surface of impregnated man-

the superficial area of the 5tructure remaln-
ing
burned out; but it has been clearly pointed

ont that the ishl11’11~11a‘;gre 18 very materially

" different in the diréction of the length and

£0)

45

the width of knitted fabric or in the direc-

tions in which the most or-the least of the
threads are ilisposed.
inch of mantle fabric may have three times

as many threads running lengthwise as 1t
has crosswise and the %hlmka,qe would be

‘likely to be about :
~and 20% tramwme]y 'so'that the area of a

30% 1n lineal dlmenemnfs

- section of impregnated fabric would be rep-
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o1 prefer tc} form the elliptical end portion.
“of a separate’ section of knitted fabriec in

" 85

resented by ifs length - multiplied by its

width, and the area of the qtrllcture result-
Ing from burning out the same would be
~ represented by mu]tlplymﬂf 809% of its
 width by 50% of its length. The increased |-
" amount of shrinkage in the direction of its
length of tubular “knitted fabric does not
interfere with the symmetry of ordmary up- |
rlght mantles or the cylindrical body por-
~ tions of inverted mantles as this increased .

‘shrinkage takes place on all sides of a cylin-

drieal bnd which are of equal length: but

which the threads are disposed somewhat

‘more uniformly in the different dlrectmm.’.
) that a1 elhptlcal sha,pe havmg 1ts ma]m‘

lar body portion by a
versely around the lower end of said body
“portion whereby the increased shrinkage of
‘the elliptical section in the direction of its |
length when the fabric is burned out will . -
cause it to form a more near]y hemlsphemcal -

| Clﬂ_ﬁﬁd end portion.
3. An mverted mantle havmﬂ a closed end o

100 to.

after the volatile matter had been

That is. a square.

‘minor axis may bé emp]mred but where 1t

is desirable.to have a very open structure I

‘Havin
what | ci{mm 1S:
1.. An inverted. mantle formed from an
elliptical shaped section of a single thick-
ness cut len

gthwise from knitted mantle fab-

can emplov an ellipse h.[wmﬂ' a lentrth ap- -
'pro'ﬂmately twice its width. 70

now deqcrlbed my mventlon, -

ric and an open topped cylindrical body por-

tion composed of tubular  knitted fabric _
| having a major portion of its threads run- -
ning. lenﬂ*thmse of the fube and having a -
80
portion to the mrcumference ofthe sald elllp- S
tical section.

seam. 11111tmg the lower end of said bodv

2. An inverted fabric mantle cnmposed of“.'

an elliptical ghaped section of a single thick- - -~
85 .
‘a tubular body portion of knitted mantle .

ness cut lengthwise from knitted fabric and

fabric having the outer edge of the elliptical

section unlted to the lower edge of the tubu-
seam extendmﬂ' trans-
90

portion composed of an elllptlcal shaped

formed from a tubular knitted fabrlc hav-
ing a major portion of its threads extending

lengthwise of the tube and having a seam o

95

section cut from a single thickness of knltted R
fabrie and an open topped body portion - ..

100

running transversely around the lower edge
of the said body portion and. uniting s

edge with the. mrcnmference of sald elhp--

tical end portion. - |

105 -

. 4, An inverted mantle conswtmcr of an -

fabric and having its lower end closed by an
elliptical shaped seéction of a single thmk-—
ness of knitted mantle fabric havmg a major

portion of its threads e‘(tendmg in.the di- =~
rection of its major axis and having a.seam:
running trml‘-‘sversely around the lower edge
of smd body portion and umtlng
with the circumference of the said. elhptlcal ', T

1ts edfre

shaped section.
5. An inverted fabric mantle composed of
an open topped tubular body portion formed

from knitted fabric and having a- closed bot- -

tom portion - formed = from an. elliptical

knitted mantle. fabric attached to the lower

“edges of the said body portion by a seam *
running transvarsely around ' said Jower:
‘edges and uniting said edges with the edges

of the circamference of ‘the elhptlml bot—
tom. pﬂrtmn |

-open topped body portion of tubular knitted

100
115

120

shaped section: of "a  single thickness of

6. An mcandescent fabrlc mantle em‘n-— '

pI‘lS]Dﬂ' an open topped cyhndrmal body

130 .
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poru{m fﬂrmed from tubular kmtted fab- | more nearls VA hemlspherlcal Cl(}b@d hwer end

ric and a closed lower end portion formed | of the mantle. -
from an ellipse-shaped section of a anwle In fe%tmmmr whereﬁf I have swned my

 thickness of lknitted mantle fabric, having | name to this spemﬁ{:dtmn in the presence of 15
5 its eircumference attached to the lower end | two subscribing mtnesses thls ‘“Sth day m‘?
of the said bedy portion by a seam; where- June 1909, | -

B by the Shrmkafm in the direction ‘of 1ts | .-

_- ']ennrth of ‘the tubular portion results in a.| CHARLES KN OX HARDING
S Wmmetmcal cylindrical body portion, and | Wltnesses* | |
10 ‘the increased shrinkage in the length of the  Avice Maupz FAIROHILD,’.

ellipse qhaped lt}wer md section resu]tc; imai Nanerra L. \’IC@&LL
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