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SPECIFICATION forming nart of Letters Patent No. 446,501, dated February 17, 1891,

10 wll whom 6 may concer:

e it known that I, Jaygs P. WITHEROW,
ot Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new

and useful Improvementin Apparatus for and

Process of Vuleanizing Wood, of which the
following is a full, clear, and exact deserip-
tion, reference being had to the accompany-
ing d rawings, forming part of this specifica-
tion, 1n which— ’
Ifigure 1 is a plan view of my nnproved ap-
paratus,  Ifig. 2 is a side elevation thereof.
T 2 e an o . 3 ;
Fig. 5 is an enlarged vertical section of one
of the air-heating stoves. Fige. 4 is an en-
larged vertical cross-section of one of the re-
torts.

Likesymbolsof referenceindicate like paris

in each of the figures.

My invention relates to an apparatus de-
signed for the practice of the process of vul-
canizing wood for the purpose of preserving
it and preventing its decomposition. The
vuleanizing process, of which, broadly consid-
cred, I do not claim to be the first mmventor,
consists in subjecting wood to a considerable
degree of heat—say from 200° Fahrenheit and
upward—while the wood is contained within
zt_ehambel',, in whieh is maintained an internal
air-pressure of sufficient extent to prevent the
heat from Dboiling the sap or contained moist-
ure, the result of the process being a destrue-
tion of the germs of decomposition and coagu-
lation or solidification of the albuminous con-
stituents of the wood, so that the wood is ren-
dered to a certain extent impervious to moist-
ure, and is enabled to resist for a long time
the natural progress of decay. Although this
process has been for alone time known to the
art, yet its successful practice has been im-
peded by the defective nature of the appara-
tus hitherto employed. | |

IThe object of my invention is to improve
the construction of such apparatus and to
provide means by which the treatment of

wood by this process may be performed ran-

idly and economically. ,

T'he particular type of apparatus to which
the invention relatesis that in which the wood
18 heated in a chamber, not by heat applied
externally thereto, but by the introduection
thereinto of heated compressed air.

T'he apparatus is clearly deseribed in the .

......

following specification,and the novel features
thereof which I desire to cover by this patent
are briefly stated in the claims. | |

I shall now describe my improvement with
reference to the accompanying drawings, in
which 0, ¢, d, e, f, and g represent a scries of
cylindersorretorts designed for treating wood
for the purpose of preserving the same, and
each provided with a suitable safety-valve /.
I have shown six of these eylinders; buf it
should be understood that there may be a
areater or less number of them employed in
connection with the other parts of the appa-
ratus, and that while it is of my invention to
employ a plurality of such eylinders arranged
in a single system comprising an air com-
pressor and heater or stove, and 1 1ntend fto
claim the same, yet in connection with other
novel features of my apparatus I intend also

to claim the use of any number, one or more,

of such cylinders. Kach eylinder consists of
an exterior metal shell, made, preferably, of
boiler - plates riveted together in the usual
manner and having an interior lining 2 of
fire-brick. (See Fig. 4.)

The ¢ylinders may be made of any length
and diameter suitable to the dimensions and
style of the timber to be treated therein; but
it is necessary that they should be made
strong and air-tight,so that when in use they
shall not be injured by the internal pressure
to which they are subjected and shall not per-
mit the escapeof air. Thecylinders are pro-

vided with doors at each end and with tracks

4, and atfording means for cars loaded with
wood to be introduced at one end and to be
withdrawn at the other. The doors are con-

structed and applied in such manner as to

air-tightly close the ends of the eylinder.

I shall now describe the means which 1 em-
ploy for heating the air and supplying it to
the retorts or ¢ylinders in which the wood is
treated. |

0 1s an alr compressor or pump, which may
be of any usual construction, and, if desired,
a set of several compressors or pumps may
be used to compress the air to the required
degree. | |

7 5 are stoves for heating the air. There
are two or more of these stoves, and their in-
terior construction is shown in Fig. 3. Kach
stove consists, preferably, of a hollow cylin-
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der of metal having a lining 9 of brick
interior vertical flues or checker-work 9/, At
the bottom of thestove is a combustion-cham-
ber 10, in which any suitable fuel may be
burned for the purpose of heating the flues or
checker-work to the required deﬂree I may
use for this purpose a gas- l)umer 11. The
combustion-chamber is eonnected with the
%;arl) ing portion of the stove by short flues
12 for the escape of the waste products of com-
bustion,and with inlet and outlet pipes 13 and
14 for the admission and delivery of air.
The stack-flue 1s closed by a valve 15, which
seats inwardly, its stem being conneeied to a
piston 16, which works within a eylinder 17,
and is of somewhat greater area than the un-
der side of the valve. The cylinder is con-
nected by valve-controlled pipes 18 with the

air-compressor, so that when air is passed

through the stoves the air may be admitted
to the cylinder on the upper side of the pis-
ton, making the pressure thereon the same as
that in the stove; but as the area of the pis-
ton1s somewhat greater than that of the lower
face of the valve the admission of air to the
cylinder will keep the valve on its seat, and
when the air is cut off from the stove the

- pressure may be applied to the under side of
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and vice versa.

the piston, so as to unseat the valve and open
thestack-flue. Thisformsa convenient means
for seating the valve and for operating it
from the g lOIlHd level without the use of cum-
brous mechanical appliances. The reason
for employing two or more of the stoves is
to enable a continuous heating of the air
to be carried on. The stoves are used alter-
nately at 18, while air is heated by passing
through the flues of one stove and abstract-
ing the heat from its interior structure the
other stove 1s heated by internal combustion,
By these means a hlghel
temperature may be maintained with less
difficulty than with any other form of stove,

and in practice it will be found that by rea-

son of the brick structure a high degree of

~internal air-pressure may be applied without
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by a pipe 27.

substantial loss by leakage and without in-
jury to the parts of the stove. The inlet-
pipes of the stoves are controlled by valves
19 and are connected with the air-compressor
by pipe 20, and the deliv ery - pipes of the
stoves are likewise provided with water or

alr cooled valves 21 and are connected with |

a pipe 22, which leads to the retorts. The
delivery-pipe of the &il -compressor is also
connected with a pipe 23, which leads to the
retorts, as hereinafter deseribed, and is with-
out direct connection with the stoves. Each
of the retorts is connected with the pipes 22
and 23, preferably 111 the following manner:
A mixing-chamber 24 is interposed between
each retort and the pipes, being connected

therewith by valve-controlled pipes 25 and

26, and being connected also with the retort
Kach retort is provided with
an escape-passage controlled by a pressure

i

‘The stove 18 provided with a stack-flue -

446,501

and’| salety- valve 28, which is regulable so as to

open and pelmlt the dmchmoe of alr at any
degree of internal pressure within certain
limits, and it may also be connected with a
discharge-pipe 29 by a branch pipe 30, which
ma,y' be controlled by the safety - valve 28
by an mdepeudent safety - valve. The
rel'orts are also. preferably put into eommu-
nication with each other by a pipe 31, con-
nected with the several retorts by valve-con-
trolled branch pipes 32. The pipe 29 enters
a cooling chamber or coil 33 and extends
thence tothe inlet-pipe of the air compressor
O1' COMPressors. |
The operation of the apparatus is as fol-
lows: The c¢ylinders or retortsor any number
of them is or are charged byintroducing cars
loaded with wood. The doors at the eudq of
the retorts are then closed and made air-tight.
One of the stoves which has already been
heated byinternal combustion—say the stove
7—is then put in communication with the
pipes 20 and 22, and the latter pipe is put
in communication with the charged retorts.
Theair-compressor is then started and forces
air through the pipe 20, stove 7, pipes 22
and 25, chamber 24, and pipes 27 into the
retorts included in the system. The air 1s
heated in its passage through the stove, and
there 1s thus furmshed to the retorts a sup-
ply of heated and compressed air. 'T'he air-
pressure in each retort confinues to increase
from the accumulating aection of the com-
pressor until it re .-,whes the point at which
the safety-valve is set, and when such point
is reached the valve opensand by permitting
the escape of air prevents further elevation
of pressure. The valve is provided with a
spring or weight whieh returns 1t fo 1ts seat
when the pressure is reduced to the normal
limit. Asthe safety-valves of the several re-
tortsmaybeset atdifferentpoints,the pressure
therein may be maintained independently at
different degrees. This is desirable, because
in practice it 1s found that different degrees
of heat are required to produce given results
in treating the different grades and qualities

of wood with which the retorts may be charged.

The escape of air through the safetv-valves
causes a continuous current from the com-
pressor through the stoves and into the re-
torts, so that the heat is kept up by a con-
tinunally-entering hot-air supply. The tem-
perature in eachretort isregulated independ-
ently and kept at any desired degree, as fol-
lows: In using the apparatus in the manner
above explained all the air-supply for the re-
torts passes through the stove and is heated
thereby; but if the valve of the pipe 20 of
any retort be opened cold air will pass di-
rec,bly from the compressor through the pipes
23 and 206 and into the mluno*-ehamber 24,
where it will mix with and 1'eduee the tem-
perature of the hot.air entering through the
pipes 22 and 25, The proportional volumes
of cold air from the pipes 23 and 26 and hot
air from the pipes 22 and 25 may be nicely
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regulated by proper relative adjustment of | meansof the connecting-pipe 51 and its valves

the controlling-valves, so that air of the high-
est degree of heat afforded by the stove, or
quite cold air or air of any intermediate de-
greeof temperature, may be supplied, and as
cach retort has or may have independent
connections with the pipes 22 and 23 the tem-
perature of each may be regulated independ-
ently of all the others. The temperature of
the retorts is indicated by suitable pyrome-
ters connected with each. It will be under-
stood that in the use of the stoves as the one
through which air is passing losesits heat to
such extent as to be unable to heat the air
properly it is cut off from communication
with the pipes 20 and 22, the stack-valve is
opened,and the fire in the combustion-cham-
ber is started, and in ‘the other stove the
stack-valve is shut and the valves 19 and 21
are opened to put the stove in communica-
tion with the pipes 20 and 22 and the com-
pressor. | |

I shall now deseribe the function of the
pipe 29, which may be used in connection
with the pressure-valves 28 or without the
same. This pipe performs the funetion of
conducting air from such of the retorts as
may be in communicatior therewith to the
compressor,and thus maintaining an air-cur-

rent, and also by supplying the compressor ;

with air at a higher pressure than that of the
atmosphere if-materially hastens the work of
the compressor and reduces the power neces-
sary to be employed. 'The air passes from
the retorts through the pipe 29 to the com-

- pressor, and isrepumped with an increment of
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pressure back through the stove to the re-
torts. As, however, the air generally leaves
the retorts at too high temperature to be
taken with advantage into the cylinderof the
compressor, I employ the cooler 33, through
which the air passes, as a means for redicing
1ts heat. The coolermay conveniently consist
of a coil of pipe setin a vater-vessel, or it
may be otherwise constructed. '

The effect of the action of the heated air
on the wood in the retorts has been already

-explained, and as the process employed has

been known in the art and is not, broadly, my
invention 1t is unnecessary in this specifica-
tion to state in detail the proper degrees of
heat and pressure needed to effect given re-
sults.  When the wood in any of the eylin-

ders has been sufficiently treated, that eylin-

der s cut off from the remainder of the appa-
ratus by means of its valves, the air-pressure
therein is reduced,the door at the rearof the
cylinder is opened, and the car with its load
of wood is withdrawn. This may be done
without in any way checking or interfering
with the progress of the operation in the other
retorts. | |

In order to prevent wasting all the com-
pressed air contained in any of the eylinders

at the close of the operation, such c¢ylinder is-

'y

first cut o

® from communication with the

other parts of the apparatus, and then by

-

52 1L 1s put into communication with one or

‘more of the other retorts, which are likewise
{eut off from the rest of the system and con-
tain air at atmospheric pressure and are

charged with wood. Thecompressed air flows
from the one retort into the other and reduces
the air-pressure proportionately, so that the
whole thereof is not lost. |

The advantages of my invention will be ap-
preciated by those skilled in the art.

The apparatus which I have deseribed may
be modified in many ways, and by the detailed
description which I have given of the con-
struction of the parts of the apparatus I do
not limit myself strictly therefo, unless so ex-
pressed in the claims, each of which states a
separate and independent item of my inven-
tion. Thus the form and mode of operation
of the air-heating stove, of the connecting-
pipes, and other parts may be changed, and
instead of controlling the pressure automati-
cally by the pressure-valves, valves similarly
situated may be manipulated by hand to main-
tain the desired pressure, which can be ob-
served by noting the indications of asunitable
pressure-gage.

I claim— |

1. In apparatus for vuleanizing wood, the
combination of an air-compressor, a retort
or chamber, two or more stoves having com-

~bustion-chambers, and flues or passages heat-

edd by internal combustion, pipes connecting
the said flues or passages of the stoves with

/0
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the retort or chamber, and valves by which

the stoves may be connected or disconnected
therefrom and may be used alternately, the
compressed air passing through the heated
flues or passages of one stove while the pro-
ducts of internal combustion may be passing
through the corresponding flues or passages
of the other, and vice versa, substaniially as
and for the purposes described.

2. In the art of vuleanizing wood, the im-
provement consisting in c¢ompressing air,
heating 1t by passing it through a stove, in-
troducing 1t 1n a beated state and under com-

pression into a retort or retorts containing

the wood, and maintaining a circulation
through the retort or retorts of fresh supplies
of hot compressed air by affording a regu-
lated outlet from the retort or retorts to the
atmosphere, substantiallyas and for the pur-

poses described.

3. In apparatus for vuleanizing wood, the
combination of a stove or stoves, an air com-
Pressor or compressors, tswoor more retorts or
chambers, and separate pressure-regulated
valves foreach retort,whereby by adjustment
ot the valves the pressure in the retorts may

be regulated independently, substantially.as

and for the purposes described. |
4. In apparatus for vuleanizing wood, the
combination, with a series of two or more re-
torts or chambers, of a stove or stoves, an air-
compressor, a direct connection or pipe be-
tween the air-compressor and the retorts or
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frolling the entrance of said cennect-ione to | -
or, of a stove having a flue or passage heated

20

chambers, a second connection between them |

by way of the stove or stoves,and valvescon-

the letmle or chamber rs, where

eby the supplies

of hot and cold air thereto may be regulated
independently, SUbSL:LntIELHV as and for the

purposes described.

5. In apparatus: 10[*.V{lleﬂl.]l'mng: wood, the
combination, with a retort or retorts, a stove
or stoves, and an alr-compressor,

_ of a con-
nection or pipe between the air-compressor
and the retort or retorts, a second connec-

‘tion between them by way of the stove or
stoves, and an interposed common mixing-
(,hamber for each retort, %ubetantmllv as mld |

for the purposes described. |
6. In apparatus for vulcanizing weed the

combination, with an air-compressor, of a re-
tort having an external metal shell and an
interior brick lining, a heating-stove inter-

- posed between the retort and the compressor,

and plpes connecting the same, substdntmlly |
as. fma for the puarposes described. -
. In apparatus for vulcanizing wood the.
:eombmatlon of an alr-compressor, a
or chamber, two or more stoves having com-

.=ret0r

‘bustion-chambers and brick flues or passages

~heated by internal combustion, pipes connect-
Ing thesaid flues or passagesof thestove with
‘the retort or chamber, and valves by which
~the stoves may be connected or disconnected

..iggo

~therefrom and may be used alternately, the

35

compressed alr passing through the heated

flues or passages of one stove whlle the pro-

duets of internal combustion may be passing |
through the corresponding flues or passages i

446,501

of the other, and vice versa, Subatm:ltml]y as .
‘and for the purposes described. . | |
8. The combination, with the atr- COIleO‘Sb- o

40

byinternal combustion, a stack-Bueand valve

for said stove, a eylinder and piston connect-
ed with said stack-flue, and pipes leading
to the eylinder and connected with the air-
compressor for the purpose of operating said
valve, substantially as end for the pulpOSE’S-

| _d(,serlbed N |
9. In appmatus fer vuleanmnn wood the

combination of an air-compressor, 4 1et01't or

‘chamber adapted to contain the wood to be

vualeanized, a stove having a combustion-

45
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chamber with flues or passages heated by in-
ternal eombustion and stack or exit passage,
pipes connecting said flues or passages with - .. -
the retort or chamber and with the alr-com-
pressor, and valves controlling the communi-

55

cation of the stove with the retort or cham-

‘ber and controlling the stack or exit pas-
| sage, whereby the stove may be used alter- .
6o

nately, the. products of combustion pass-

|'ing through and heating the flues at one pe-
riod and the compressed air passing through

them to the retort at another period, sub-
stantially as and for the purposes described.

In testimnony whereof I have hereunto set

I my hand thb 206th ddj ef September A D.
1889,

JAMES P. WITHEROW.

\Vltnessee |
| TOH\TT W”IL@O\:
V. B. CorRwIN,

63-:5?-
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