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To all whom it mayy conoer e

- 'Be it known that I, JosuuA R. HAYE&, M. D., of
Washlngton city,:in: the county of Washingtou .1“‘1
in the District " of* Columbia, have mvented cerfain
new and useful Improvements’ in' Rendering Woody
Piber More Durable-and Insusceptible to Decay, and
do liereby declare that the followmfr 1s a tull cle’u
“and exact deser 1ptxon theréof,

"The natare of thig mventlon cotisists in m(mkmg
wood msusceptlble to the influence of Lieat and moist-
ure, and thereby increase its durability.

100, accomplish this result, Teference should ‘e had
to the chemical nature of wood; and the etfect of
chemical agents upon. its fiber. :

Many ways liave been suggested to, 1mp1cguate the
-pores of. wood with agents that will make it not lia-
ble to decay. Al of these ways prove. ineffectual,
for the reason that tlie snbstances employed do not

the wood, and those. which do act npon the wood do
.80 mechamca,lly only.
i No.process is:used: to form chemical combinations

-with 'the fiber of the wood; by reason of chemical af-
finity of the materials used with the.woody fiber.

- *.T'o form & new substance in the wood, as the effect.

-of a chemical agent upon the lignine and cellulose,
- and thus render “the mere- delicate structure -of the
1 ~wood durable, is the' ob,]ect of this invention,

The wood to-be treated iu'the way: presently to' be’
descnbed is placed in-an ‘air-tight iron' chamber, of
sufﬁclent oa,p'wmby to hold the quantxty desired, whlch
cliamber ‘is “connected, by means of a coduit or pipe;
to a retort, alao of suﬂluenb capaclty fox the par-
pose. v

Tn this retort I place mnmc acid, 01' 'my sitbstance
containing this acid, as sumac; zuk &e., smmmted
“with sufiicient watel to: generate stemm

- When Lieat is ‘applied to the retort containing this
" “acid, the steam produced passes ‘through the conduit
or pipe into theair-tight chamber contammg the wood,
which becomes ‘in & httle time impregnated with the
‘vapors 'co‘utaimng tanfiin, which, in the condition of
vapor, as can ‘be 1ead11y undelstood, permeates thar-

oughly’. the wood, drives off surface moisture;: and
*“chemically acts upon the gelatinous, 'leummous, and’
ultrogenous lignine.and cellulose composing the body
of “the wood;. and forms a substance of .a leathery
nature; similar to- that: produced upon - the skips of
= animals by the use of tannic acid, in tho w ell knowu
: “process of tanning hides.

The ‘most ohcuacteustlc feature ot tannic acid is
that it forms insoluble compounds with organic mat-
ter.It is upon this plmolple that leathel is manu-
factured,

When we see thab the llgnme and cellilose in wood

‘acid; creosote, &c.,

-consequence, vaporizable, and, on cooling,

is composed of organic matter, gelamnous or albu-
minous in nature, the action of tannin upon it, when .
brought in'contact with it, must produce a'new com-
pound in the wood s1mllm to- that “of leather.” The:
structure of the wood being thus rendered of aleath-
ery nature its durability must necessarily bé increased.
In former times, when mills were run with wooden

-wheels, it was customary, before géaring said wheels,

to boil them in'a tank:containing oak bark and water,
for the purpose of hardening them. This hardening
was due to the tannin in the bark, as will be ap-
parent. Bu to. treat wood on a large scale in this
way-is-impracticable ; but the practicabilivy of steam-
ing wood with. vapors containing tannin is made ev-
1dent as-all the tannin is utilized, and the .expense
attending-the process merely nomil_lal.

Steam vapors, from substances that are antiseptic
in nature, have been used for impregnating the pores

.of wood, as those from tar containing carbolic acid,

cleosote, &e., but, as these act only mechanlcally,
no. chemical umon producing a new substance in.the
wood is had.

The employment of tannin, or any substance con-
taining this agent, will, however, as before stated,
form a chemical union with the albuminous llgmne
and -cellulose in the wood, aund that portion of itis
thus réndered of a leathery and insoluble nature.

Again, the heat necessary (equivalent to super-.
heated steaim) to generate vapors containing carbolic
will of itself destroy tlxe delicate -
fibers of wood, and more injury than beneht is the
result from such impregnation.

In- faect,~the employment of supelhe&ted steam,
{whether nom water alone or substances containing

cm‘bolio acid, &e.;) to dry the wood by driving off the

moisture within 1f, is of gquestionable utility, as it.

must be apparent to all conversant” with the stroc-

ture of the lignine and cellulose, that these substan-
ces: are of a delicate nature, incapable of sustaining,
without injury, the action of superheated steam upon
thent; buty if the lignine and cellulose in the wood,
in the first- place, be treated in the manner I have
stated, these delicate structures are rendered insolu-
ble and of a leathery nature, and then the wood, as a
second.-step, is. ‘prepared for the introduction of su-
perheated steam and antiseptics at a high tempera-
ture, to"drive off all moisture and to fill up the
pores of the wood without injury to the fiber.

It is a well-known fact in chemistry that while tan«
nin is by itself soluble in cold water, it is net soluble
in boiling water. "It is a fact, howevel equally well
esmblished‘ that tannin is-solable.in bmlmff water
with the addition of soda, and is then, as a “natural
separates
into the shape of a powder that is permanent.




Potash and ammonia, also, dissolve: taunin: in boil-
ing: water, but the latter s more solublé by the addi-
tion of soda.

In the process herein deseribed, soda is; ' therefore;
added 'to the tannin,or its allied: compounds; to ren=
der it goluble under heat and, hence, vaporizable.

I disclaim any novelty in the process ef introducing
vapors from steam ieontaining antiseptic agents, as
carbolic acid, creosote, &e., that:act mechanieally on-
1y, but confine myself to the: employment of agents
that form a chemieal union: with thelignine and cel-
lalose, - vendering thewn insoluble and of a leathery
nature; in.the way I have described.

Nor do I make any claim of novelty in the employ+
-ment of superheated-steam to drive off moisture from
the wood, as this is a:piocess long in nse ; bus

- 'What I claim as movel, and desire to secnre by Let-
ters Patent, is— .

1. The process .of introducing the vapors of tan-
nin, or its equivalent, through:the fibers of the wood
to be preserved, by means of which a'chemical union
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is ‘effected with ithe  gelatine: of the iwood, thereby
rendering that portion of the wood. of o leathery con-
sistence and, therefore, insoluble; in the manner :sub-
stantially: as set forth. '

2. The process of subjecting wood to be preserved
to-:the: vapors . of superheated: steam,: to 'drive: off
“moisture therefrom, in' combination: with :the vapors
of tannin, or its equivalent, when the latter is-applied
ag described, to bring the wood  to: that :condition ‘as
to receive the vapors of superheated: steam without
-ipjury, in the manner substantially as set forth.

3. The process ' described; ' of : the icombination ' of
-tannin and superheated steamiwith tarry compounds,
‘to render wood durable and insusceptible to decay, in
the manner substantially .as set: forth. !

In: testimany: that I claim' the foregoing, T liave
Liereunto 'set my handithis 51st day of July, 1869,

Jo R, HAYES, M. D.

Witnesses:
J. I RIDER,
R: F. HONTER.




