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To all whom it may concern :

Be it known that I, WirLtaM H. BUTLER,
of Brooklyn, in the county of Kings and State
of New York, have invented certain new
and useful Improvements inLinings for Safes
and Fire-Proot Structures ; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled in the art to which it
pertains to make and use it, reference being
‘had to the accompanying drawings, which
form part of this specification. ‘

In order that my improvement, which pos-
sesses all the valuable properties of the lin-
ings or fillings for fire-proof structures hereto-

fore known, without their defects, may be

clearly appreciated, I will here state that all
the earths which are the best non-conductors
of heat and a number of organic substances
have been employed in combination with
© water and salts containing water of erystaili-
zation forlihingsof tire-proofstructures. These
Irave served the purpose of their design with
various degrees of completeness.. :

The qualities requisite forthe best lining or
filling for a fire-sate are, that the body or main
material shall be of the best non-conducting
and incombustible material known; that it
shall hold waterin some form which, when it
is subjected to a high heat will pass off gradu-
ally in the form of vapor or steam, to carry
off heat not only from the interior of the safe,
but to- reduce the temperature of the outer
iron casing, and protect it from burning and
melting ; that, also, in the last-named eondi-
tion, acid vapors shall not be liberated with
those of the water and cause corrosive dam-
age, not only to the metallic part of ‘the safe,
but to the interior contents or property placed
there for preservation; that the lining shall
not rust the iron inclosure with which it is in
contact; that it shall not give off moisture
and thereby cause dampness within the safe
or vaalt; causing books and other valuables to
mildew or mold; that it shall not shrink

or expand to such an extent, in the one case,
as to strain the sides of the safe, or, in the
other, as to leave vacant spaces; that it should
give firmmess and solidity to the structure.

All these qualities should be permanent to the
filling or lining during the natural use of the
safe or structure.

Previous to my improvement which I am
about to describe, there was no lining or fill- .
ing known or used which possessed all the
qualities essential to a proper lining, as those
Thave above mentioned. One of the first in-
ventions of fire-safe filling or lining for which
Letters Patent were granted by the United
States was that of Mr, Titzgerald. This con-
sisted of plaster-of:paris mixed with sufficient
water to-cause it to set or harden, and the in-
terposition of sheets of miea between it and

“the iron walls, with which the mixture would

otherwisecomein contact. - He also mixed mica
with the plaster whileit was in the pasty con-
dition, so that when it hardened the mica be-
came a part of'the lining. - There had not, pre-
vious to the improvement which I shall herein
describe, been a better lining than that of Mr.
Fitzgerald’s, except that the inner chamber
inclosed by it was damp, and property placed
within it became damaged from this cause.
Aftera time, however, when it stood inawarm,
dry atmosphere, it lost thelargerportion of its
water, and then became impaired in fire-proof
quality. A seriousdifficulty was that it rusted
the iron of the-safe rapidly, rendering the
iron worthless. The various inventions since
made in linings  have been for the pur-
pose of remedying the defects found in the
use of the Fitzgerald lining. It was to rem-
edy the dampness of the interior of the safe
mainly that dry clay, plaster-of-paris, dry
and other earthy substances were employed
with lunps of alum and other crystalized
salts holding a large. proportion of their
weight of water of ecrystallization, to be-
given off or liberated in case of fire. A num-
ber of patents have been granted by the
United States for this class of linings for fire-
proof safes, and they are each and all a kind
of compromise with the defects of the [itz-

gerald filling which I have above described.

Plaster-of-paris and caleined elay both absorb
moisture from the atmosphere, and become
damp during a time proportionate to the damp-
ness of the atmosphere in which they are
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placed. The alum or other deliquescent salt
becomes gradually dissolved when mixed with
plaster or cement, and then absorbed by the
earth of the lining, when the rusting of the
iron walls commences, and ultimately a damp
and rusty safe is the result of the slow but
certain process. In case of fire, too, the acids
evolved from the salts with the water cause
damage to the property stored in the cham-
bers of the safe, éeven when the heat has not
been sufficient to reach it. Thereisno better
non-conductor of heat that is incombustible
than plaster-of-paris, which it is practicable
to use for the lining of fire-proof structures.
Therefore, in my improvement, I prefer this
material as the basis or main ingredient of
the lining, and I have retained in my improve-
ment all the valuable qualities of the inven-
tion of Mr. Fitzgerald, and have remedied all
its defects.

I take powdered or ground gypsum, calcium
sulphate, and heat it till its water has passed
off and it becomes plaster-of-paris. I next
make a heavy solution of calcinm chloride
in water, and mix it with the plaster-of-paris
in quantities sufficient to form a plastic
mass—density of 15° to 30° of the alkali
glass will answer ; this I place between the
walls of the inner chamber of the safe and
the outer walls or outside inclosure. The
plastic mass is made to fill all the interstices,
andafter a few hours it sets or hardens firmly,
adding to the solidity of the safe, and holding
sufficient water to be given off slowly in the
form of vapor or steam in case it is subjected
to fire, and thereby reducing the heat inte-
riorly,and preventing the outeriron walls from
burning and melting. The calcium-chloride
solution does not rust iron, and when in this
condition it does not part with any of its

water; therefore the inner chamber of the.

safe is dry ; and however long the safe may
have been used, its walls will not have become
porousfrom rust, nor will the lining have lost
its water, and the safe will have remained
whatis termed a “dry safe.”

I prefer the lining precisely as I have just
described it ; but for some purposes calcined
clay, kaolin, and other earths which will not
be acted upon by the chloride, or which will
not affect it, but which will remain neutral
and permanent, may be mixed with the plas-
ter-of-paris, dry, and the mixture treated with
the solution of calcium chloride precisely as
when the plaster-of-paris is used alone.

I will here add that I have obtained very
good results from the use of hydraunlic cement,
or that of Iisopus, and the Berlin cemerit, used
alone with the caleinm-chloride solution, and

by mixing them with the plaster-of-paris, and
proceeding as I have described in the other
cases. These cements, however, are not as
good non-conductors of heat as plaster-of-
paris, nor do they hold as large a quantity of
solution of caleium choride. I will here men-
tion that I have made linings of calcined clay
and caleinm-chloride solution alone : but such
does not set, and the solution gradually set-
tles to the bottom of the lining, creating ine-
quality of moisture in the lining. This, how-
ever, I have partly remedied by placing par-
titions or strips at short intervals in the lin-
ing, so asto forma series of shelves, which
prevent the solution from finding its way be-
low them. There are some cases, as that of
large wvaults, where the expense of the
structure is of the first consideration, that
this method will answer the purposes of its
design very well. ‘I have also constructed
linings for safes by substituting asbestus for
plaster-of-paris, and proceeding with it pre-
cisely as I have just above described for clay
alone. I have alsomixed asbestus with plas-
ter-of-paris, and proceeded as in the case
when plaster -of - paris was alone employed. .
None of these last-described fillings are so-
completely adapted to all the conditions a lin-
ing is required to answer to as that of plaster-
of-paris alone, used with the solution of cal-
ciam chloride; and, therefore, as I have previ-
ously stated, I prefer this to either of the
others.

I find paper-pulp, charcoal, dry sawdust of
wood saturated with caleium-chloride solution,
and mixed plaster hydrauliccements in proper
proportions to allow them to set, will stand a
great degree of heat; also prevent rust and
resist evaporation. v ,

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. Thefillings or linings for fire-safes, vaults,
and other fire-proof structures, formed of cal-
cium chloride in combination with an absorb-
ent or absorbents, substantially as described.

2. The use of calcium chloride with plaster-
of-paris, clay, lime cements, asbestus, or
other earthy or organic materials which will
not decompose the chloride, substantially as
described. . '

In testimony that I claim the foregoing, T
have hereunto set my haud this 9th day of
March, 1874, '

WILLIAM H. BUTLER.

Witnesses:
HeENRY H. MORRISON,
J. M. TiGHE.




