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> SHEET METAL CAN TURNACE°
Micha rd C. Boyle and wu D. Phulpa

Lawrence Mediation Laboratory 
University of Calfo-nia 

Berkeley. California
August IT. ITS I

A need tor a small vertical cylinder -type furnace arises frequently in 

the Chemistry Department at the Lawrence Mediation Loboratory (LBL).

Adequate heat is the major requirement; close control or calibration is not

usunily necessary. A heating unit of thia type cas either be used for qulckly
concentrating solutions in centrifuge cones or, by the addition of a refractory 

pedestal- -can be made into • crucible furnace for eine 0 and 00 crucibles.

Because much of the chemistry done at URL. la with radloisotopes. die-

poo al of eontaminated equipment is an important consideration. In general, 

furnaces are difficult to decontaminate, banco there was a need for a diepos- 

able type. Because nothing mooting the requiremente Beamed to be commer-

ciallr available, the Health Chemistry Department mad* up a simple furnece
that has proved useful.

The furnace requirementa that we judged to be Important are listed 

below . The furnace should:

(l) >o small enough to pass through a gloved-box door opening (5- 1/2 XS in. ). 

(2> open at the toy.

(3) have a simple means of external heat control.

(4) *• adaptable to use for both 50-ml centrifage cones and 0 or 00 crucibles,

(5) be inexpensive, and

(6) not be subject to corrosion from acid vapors.
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After studying the furnace requiremente, we decided that an electric 

resistance type furnace could be made compact, wimple to construct, and

eafe and easy te operete.

Semicircular ceramic heatins elemente wound with nicbrome resistance
wire were avallable in eeveral sizes.

eize suited to hesting 40-ml cones could, by use of • ceramic pedestal, hent 

0 ar 00 alee porcelsin crucibles. Vertical alignment of ths henting elemente 

provided the roquired top opening-

A variable treneformer could be weed to provide temperature control
from outside the radioieotope enclosure.

A metal shell to contain the furnace parte and insulation could be pro 

teeted from corrosion with a coatins of epoxy end phenolic resins. This mix­

ture Is relatively stable la the temperature range reached outmide the furnace

nuulaton.

Such a furnace could be coneidered •• inexpeneive from the point of view

of parts and assembly coat.

Several experimental furnace modale were made before all the requirements
-ere eatisfactorily met. The resultant model now la use by a number of re- 

pearchers ia shown in the accompanying photographs and drawing. Figures

1 and 2 show the components necessary to assemble the furnace. Figure *

shows the assembled furnace. This furnace is generally usd for heating 

40 ml cones, but it may also be used to beat other small objecte, with the ad- 

diticnef appropriate spacers and/or adapters. An ezample of another use is

shown la Figa. « and 5. Figure 4 shows the furnace with a spacing pedestal

inatmlled, for supporting a small crucibie in an accessible position. Figure 

5 shows the crucible resting on the pedestal. The pedestal was designed to

(
allow air circulation through the furnace core, to prevent evorheatiag (see

Figure 6)-
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Some of the parte ehown are commercially available from laboratory

eupply houses and manufacturers; the other parts are relatively simple to

fabricate.

The followins is a list of those parte which are commercially available.

and the wemee of the manufacturere and/or suppliers.

Item Manulacturer and 
part number .

Laboratory supplier 
and part number

Heatins unit Hevi-Duty Electric Co. . Braun-Knecht-Helmann Co.

Milwaukee, Wieconsin 30787

Type 73-S 

210 Wette

l«00° r
$4.60 per unit (approx)

Thru-Pa ael Insulator- E. F. Johnson Co. L.R.L. #286 (Insulator

Bushins (Steatite) Waseca, Minnesota Service)

• 133-42

Porcelain beads American Lava Ca.

Chatanooga, Tennessee

P-2496

3u6 104
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FOOTNOTE

work done under auspiceo of the u. S. Atomic Energy Commission.
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Fig. 1. Furnace components.
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Figure Legends

UCRL-9828

Fig. 1. Acsembly drawing of furnace.

Assembled furnace.

Furnace with crucible pedestal installed.

Fig. 5. Furnace with crucible and cover in place.

Fig. 6. Crucible pedestal.
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Fig. 1. HP-801
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Fig. 5. HP-763
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Fig. 6. HP-817
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