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To all avvon, il ma? concern: 
Beit known that I, CHARLES II. LAND, a 

citizen of the United States, residing at De 
troit, county of Wayne, State of Michigan, 
have invented a certain new and useful Im 
provement in Muffle-Furnaces; and I declare 
the following to be a full, clear, and exact 
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description of the same, such as will enable 
others skilled in theart to which itappertains 
to make and use the same, reference being 
had to the accompanying drawings, which 
form a part of this specification. 
My invention relates to a new and useful 

apparatus for controlling chemical effects on 
various substances while under the influence 
of various degrees of heat, so as to secure at 
the will of the operator definite chemical ef 
fects desired free from contamination from 
foreign matter. 

I carry out my invention as more particu 
larly hereinafter described and claimed, and 
illustrated in the accompanying drawings, in 
which 

Figure 1is a view in perspective illustrat 
ing features of myinvention. Fig. 2 is a ver 
tical longitudinal section. Fig. 3 is a verti 
cal cross-section showing the muffles inclosed 
in a furnace, and Fig. 4 is a vertical section 
illustrating a modification of my invention. 
This invention is more particularly de 

signed as an improvement on features em 
bodied in United States Letters Patent 
granted to me January 3, 1888, No. 376,003. 
The apparatus employed in my presentin 

vention consists of a muffle, retort, crucible, 
oven, or other analogous device constituting 
aninner receptacle, the same being located 
within an outerreceptacle and formingan in 
termediate space between said receptacles, 
which in turnare located within the combus 
tion-chamber of a furnace, the construction 
and arrangement being such that an inde 
pendenti air or gas space is interposed be 
tween the inner receptacle and the products 
of combustion in the combustion-chamber, 
through which space the atmosphere or any 
determined gas or gases or the vapors of 
metals may be circulated to secure the de 
sired action upon the substances placed with 
in the inner receptacle and to protect said 
substances from injurious results while un 

der the influence of heat in said combustion 
chamber. 

Accordingly, Arepresents the outer muffle, 
B the inner muffle, and C the intermediate 
space between the two receptacles. The front 
of said space may be closed in any desired 
manner, as by an asbestus Wall or packing 
D, which for certain purposes may be per 
forated, as shown at d, to afford an outlet for 
the atmosphere, gas, or vapors caused to cir 
culate about the inner receptacle through 
said space. 

E represents an inlet - conduit communi 
cating with said space C, and through which 
any desired gas orgases or vapors or the at 
mosphere may be conducted into said space. 
Instead of perforating the wall D, as shown 
at d, said space may be provided with anyde 
sired outlet. 

In some cases it will be desirable to inject 
the gas, atmosphere, or vapor into the inner 
receptacle and to discharge it from the mouth 
thereof. Accordingly my invention contem 
plates perforating the interior muffle Batany 
desired point or points, as shown, for exam 
ple, at b. 

F represents the furnace, in the combus 
tion-chamber of which the two receptacles 
are located. F'isa burnerled therethrough. 
This furnace may be of any well-known or 
improved construction; but as shown in the 
drawings it is provided with a heat-retaining 
packing Fº, over which is secured a metallic 
covering Fº. The muffles may be provided 
with lugs (a a' to keep them in place and to 
insure free circulation about the inner re 
ceptacle. 
In Fig. 4 I have shown two crucibles H II', 

the one located within the other, forming an 
intermediate space h between them. The 
crucibles are supported in any desired fur 
nace orheating apparatus I. The crucibles 
may or may not be provided with a hood h'' hº, 
respectively, the space h opening upward 
through and between the hoods, as shown. 
These hoods, if employed, may be removable 
to afford access totle interior of the inner 
crucible. An inlet-pipe Jmay lead through 
the case of the furnace into the space h and 
a tube IX connect a pressure device K' with 
Said inlet-pipe for injecting the gas, atmos 
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