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To all whom it may concern: 
Be it known that I, CHARLEs. HowARD, a 

citizen of the United States, residing at New 
York, in the county of New York and State 
of New York, have invented certain new and 
useful Inprovements in Processes for Treat 
ing. Wood, of which the following is a speci?i 
cation. My invention relates to an improved proc 
ess for treating wood, and it consists in the 
steps and processes herein described and 
claimed. . 
An object of my invention is to provide an 

improved process whereby a thorough drying 
and vulcanization can be obtained uniformly 
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throughout the entire thickness of wood of 
any size. 
A further object of my invention is to pro vide an improved process of vulcanizing 

20 wood, which eliminates all danger of disrupt 
ing the fibers, and furnishes a product of max imum strength and uniformity of condition 
throughout. ... ' 
In the preferable operation of my inven 

tion, the wood to be treated is placed in an 
unheated condition in any suitable recepta 
cle, and subjected to a vacuum of approxi 
mately 20' to 28' for a sufficient time for 
evaporating any water which may have been 
absorbed by the wood and also the readil 
volatile aqueous matters which will pass f 
as vapor under the reduction of pressure. 
This operation places the wood in a very ef 
ficient condition for the thorough penetra 
tion thereof by the steam employed in the 
next step. Saturated steam EER above 
atmospheric pressure, preferably at 220 F. 
to 230 F., is then forced into the vacuum, 
and maintained in contact with the wood for 40 a sufficient time to thoroughly penetrate the 

..latter. This step moistens and softens all 
the wood fibers, causes a partial removal of 
the aqueous constituents of the wood, and 
heats the wood throughout to the tempera 

45 ture of the steam. The steam is then ex 
hausted, and the wood subjected to the com 
bined i Yet, and E. Ey. ...high degree of dry heat, erably below 

... 380° F., for a sufficient t drive of the 
50 moisture absorbed during the previous 

steam-heating together with all aqueous and 
other constituents of the wood yolatilizable at the temperature employed. In this step 

. ... the team previously absorbed by the woo 
56 is driven of, and its passage from the interior 
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of the wood through the outer layers pro 
duces a progressive drying from the interior 
outwards and prevents premature hardenimir 
of the outer lavers of the wood before such 
action is completed throughout the interior 
portion thereof. By the above descril; it 
steps, the wood is brought to a very unifol's 
condition throughout, and is freed from a 
maximum quantity of deleterious constitu 
ents of the wood, which are dissolved during : 
the step of steam-heating. A satisfactory 
and practical way for carrying out the last 
described step, is by circulating superheate 
steam at approximately 1200° F. 
through coils in the containing vessel while 
maintaining a vacuum in the latter. 
The supply of dry heat is then cut off, and 

the wood gradually cooled off under a vacu um. In this step, the previously relatively 
: E. heated and thoroughly dried wood is subjected to a pro ressively decreasing uni 
form temperature throughout its entire mass, 
thereby furnishing an improved product of 
uniform vulcanization and condition through out, and efficiently preventing the disadvan 
tages occurring in previous processes through 
excessive hardeniug of the outer layers of 

! the wood. 
I have illustrated and described preferred 

and satisfactory steps and processes, but, ob- 35 
viously, changes could be made within the 
spirit and scope of my invention. 

Having thus described my invention, 
what I claim as new therein and desire to se 
cure by Letters Patent is:- 

1. The herein described process of vulcan 
izing wood, which consists in subjecting the 
unheated wood to a vacuum, treating the 
wood with moist heat, subjecting the Wool to the combined action of dry fient and a 1: 
vacuum, and gradually cooling the wood 
while maintaining said vacuum. 

2. The herein described process of vulcan 
izing wood, which consists in subjecting the 
unheated wood to a vacuum, treating the 
wood with moist heat at a pressure allove 
that of the atmosphere, subjecting the Wood 
to the combined action of thry heat at at 
increased temperature and a vacuum, and 
gradually cooling the wood while maintain 
ing said vacuum. 3. The herein described process of yulean 
izing wood, which consists in subjecting the 
unheated wood to a vacuull, treating the wood 
with saturated steam at approximately 23" 
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F., subjecting the steamed wood to the com 
bined action of dry heat at an increased tem- wood with saturated steam at a pressure perature and a vacuum, and gradually cooling above that of the atmosphere, subjecting the 
the wood while maintaining said vacuum. steamed wood to the counbined action of a 

4. The herein deseribed process of vulcan- dry heat of approximately 380° F. and a 
izing wood, which consists in subjecting the vacuum, and gradually cooling the wood be 
unheated wood to a vacuum, treating the low the boiling temperature of water while 
wood with saturated steam at a pressure above maintaining said vacuum. 
that of the atmosphere, subjecting thesteamed In testimony whereof I affix my signature 
wood to the combined action of a dry heat be- in presence of two witnesses. 
low 400°F. and a vacuum, and gradually cool- CHARLES HOWARL). ing the wood while maintaining said vacuum. Witnesses: 

5. The herein described process of vulcan- GEO. E. TERRY, 
izing wood, which consists in subjecting the G. AYREs. 

unheated wood to a vacuum, treating the 15 
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