THE ARNOLD CARBIDE CANDLE - AN UPDATE

by Mark Bohannan
Oro Grande, California

There has been some new information
found concerning the Arnold Carbide Candle
since the article in the Spring 1989 issue of the
MAC first appeared. One of the main sources of
information is from the patent specifications
which gives an insight inte the original design of
the Arnold Carbide Candle invented by Ralph R.
Arnold.

Ralph Arnold--a mining engineer from
Cripple Creek, Colorado--filed for a patent for
"new and useful Improvements in Acetylene-
Candles" on August 7, 1911, and was granted a
patent for his lamp on October 29, 1912.

The main basis for this type of carbide
lamp was his assertion that with "the use of
ordinary acetylene lamps, it is known that their
unhandy shape and size render them impractical
for the use of the miner, who will discard them
for the ordinary tallow candle which he may use
in his miners’ candle stick." Arnold claimed that
acetylene light was superior, and therefore
preferable, to the ordinary candle as long as it
was economical, easily refiled, and more
importantly, "readily adjustable to the miners’
demands." Arnold planned to overcome those
objectional features "by providing a gas
generator of approximately the size and shape of
the ordinary candle and adapted to be used in the
standard miners’ candle stick."

This aspect of the original intention of the
Arnold Carbide Candle has been overlooked
because of the actual size of the lamps. Further
information about the original intent of the
Arnold Carbide Candle can be found further on
in the patent in the description of item #19 on the
patent drawings. The patent description of this
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The Arnold Carbide Candle

Figure 1. A picture of the Arnold Carbide Candle
showing the added reflector and a filled, cloth carbide bag
from a January 18, 1913 issue of The Engineering &
Mining Journal.

item is as follows: "A preferably metal
encircling band 19 is rigidly attached to the
exterior periphery of the tube 1 at a point
intermediate of its ends and effectively controls
the position of my improved carbid candle in the
standard miners’ candle stick in which it is
designed to be used."
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THE

D ARBIDE
ANDLE
Has solved the underground

illumination problem

and 1s rapidly gaining in favor.
owing to its substantial con-
struction, convenient
form. and to the ease

with which 1t may be
recharged.

A carbide car-
tridge containing
two ounces of cal-
cium carbide supplies
a four candle power light
for four hours, and when
exhausted holds the residue
and may be instantly with-
drawn and replaced by another
carried in a tube in the pocket', no
cleaning being required.

Fu'ly described in
Coanwulie NaoY

Simple—Clean—Convenient—Durable

Will outlast two or three inferior lamps.

Price $2.50. 1If vour dedler does not cirrt them. a sample

limp will he sent postpaid upon receipt of price.
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UNITED STATES PATENT OQFFICE

RALPH R. ARNOLD

ACETYLENE-CANDLE.
APPLICATION FILED AUG. 7, 1911.

No. 1,043,039 Patented Oct. 29, 1912,
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Figure 2. The patent drawings for Ralph R. Arnold’s 1912 patent drawing for Improvements in
Acetylene-Candles. Item 14 is the cloth carbide cartridge bag and 19 is the retaining band that was to
control the position of the carbide candle in the standard miners' candle stick in which it was originally




In order for the Arnold Carbide Candle to
have been used in a standard miners’ candlestick,
the lamp would have had to have been */, of an
inch in diameter--the same diameter as an
ordinary mining candle. A lamp of this small of
a diameter would have probably had a capacity
that was insufficient to generate the desired
amount of acetylene gas for a prolonged period
of time. This is probably why all of the known
manufactured Arnold Carbide Candles are 1 '/,
inches in diameter and 12 inches long. The
increased diameter--even though only half an
inch--would increased the gas production
considerably.

Most of the other features concerning the
Arnold Carbide Candle have also been changed
slightly as compared to the patent, but this is to
be expected as a prototype lamp becomes a
manufactured lamp. The basic concept of the
Arnold Carbide Candle has remained the same,
especially concerning the carbide cartridge (item
14 on the patent drawings).

The reason for this carbide cartridge was
fourfold. 1) "The quick replacing of the carbid
and insures the economical operation of the
lamp. 2) "The water has free access to the
carbid from all sides and the cartridge is of such
shape that the oxidized carbid cannot form in a
cake about its unused portion." 3) The carbide
cartridge "make it impossible for the ashes to
enter and clog the water tube or to enter the gas
feed tube." And 4), The cloth exterior of the
cartridge "retains the waste material until the
same is manually removed."

Up until recently, all of the Arnold
Carbide Candles known have come with this
cloth carbide cartridge bag. The lamps were
sold with an extra bag and a tin container with
lid, 1 inch in diameter by 6 7/; inches long, to
hold the extra full carbide cartridge.

Just recently, an Arnold Carbide Candle
of basically the same design was acquired by
Chuck Tesch of Lead, South Dakota. As shown
in Figure 3, this lamp is identical to all of the
other Arnold Carbide Candles except that instead
of having the cloth carbide cartridge, this lamp
has a metal cylinder--open at the top--that slides
up into the bottom of the lamp. This cylinder
was probably designed to replace the cloth
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Figure 3. A photograph of the Amold Carbide Candle
showing the metal cylinder--open at the top--that slides up
into the bottom of the lamp. (Chuck Tesch collection)

cartridge because the cloth cartridges probably
tended to get soggy and fall apart after a number
of uses. It was probably also very difficult to
clean the used carbide out of the bags--especially
after the used carbide had a chance to dry out
and get hard.

The other distinctive feature about this
lamp is that, unlike all of the other Arnold
Carbide Candles known--which are brass and
originally came with gilt paint--this lamp has a
crinkled black paint finish.



Probably soon after Ralph Arnold
received his patent, he contracted with William
Ainsworth & Sons to manufacture his lamps. It
was probably during this time that modifications
in the lamp’s design were made.

According to advertisements, the Arnold
Carbide Candle had a two year tryout
underground in the Cripple Creek mining
district.

It also appears that originally, the Arnold
Carbide Candle was designed without a reflector
as no reflector is shown in the patent drawings or
mentioned in the patent text. The reflector was
probably added when Wm Ainsworth & Sons
began manufacturing the lamps.
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Figure 4. The incused stamping
that is located on the bottom of the
cap closing the carbide chamber.
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SOLVES THE MINE ILLUMINATION PROBLEM

A 1wo vears tryrout underxround !o the Cripple Creek mining dietrict has demonsirated (1p sane
rlority aver the numerous lanips now on the market owing to itr elmpliclity,. economy and durabilin
sa well ag to {fe cnravenient form.

Simplicity : As sbown. the lamp conalots of a main tobe 1l [bches In dlumeter by 12 inchen long
:nd divided near the center Into a waler chamber rlosed by a shutter above and A rar! lile chen
lrer closed hy s gasket |lned cap below, a water cuntiol valve wilh screw adjustinenr and a s
fulw extending from the carbide chamber below (o the top.

A Cariridge rromainiom calcium carbide fe placrd In tie tarblde chamber and the waier (lamber
Mled. upon openiog the valve the generation of gas 'mmediataly begioe and by reculaiing the
waier and fhereby the nroduction of gra the flame '3 controlled and may he viried from oge
fourth to ~ raodle power. the cartridge contalning a scfliclent emount of carblde 12 cunied) 10
awrnduce a 4 candle power flame for at least ¢ hoars

Ecomeemny: When the entire charge bes been consumed th~ curtridge contaloing tbe residue mup '
in~tantly replared by & new one. oo rieaning of the carLide chamber Lelog requlis~t ‘he cart
risize fabrlv being such that It Alters the gaw therehiv llminaung the flters required o athes
lamm. «rrommodeles the expansion of the cavblde, and ronducts the water to the .uridde uni
fovinly throughout the leogth of the cartridge Lhereby conguming every astom.

The Burmer i1rnduces & fan shaped flame affordIng maximum (lluminatica with a nialim of gie
th rety vlinioaliog carbonlzlog and Lhe coosequent ohstructioa of the burner

Befleetoras A nickel plated removable sllding reflector serves also a8 &8 wind shleld and wai-
detacter and when alid down 0o Lhe rradle ac's as A protector for the by er when coner-al |11
nurarinn e eqinired

Durabiifiy:s Made of 20 gange brees. has no ecrew Lhreads to become jmmmed or crowasd and = .11
nutiast fromn two to eix of the laferior lampe now on the markei. On!v tha heal worbiangh
and material used throughout

Cireular Ne. ® cives full deecription and price. Bemd for It

It vour dealer does oot carry them. A sample lamp will Le eent by parceis ol (il e cpiy s
of j:rice  Miscnunt In quantitiea
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Figure 5. An advertisement describing the attributes of the Amold Carbide Candle.
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