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~June 2, 1877

To all whom it may concern :

Be it knownthatI,IrA HAYFORD of Besten,
Suffolk county, Maesachueette have invented
certain new end useful Imprevements in Ap-
paretus for Treating Wood of which the fol
lowmg is a specification:. -

- In my present appera,tue I employ a reeer

~“voir or ¢hamber for receiving and treating
- wood, a tank or vessel for containing the chem-
- ical substances or fluids with which the wood

is to be charged, and an -air- -pump, which be-
comes alternately a vacuum- -pump to extracy

~ the vapors from the wood-preserving chamber
~and the agent for forcmg the treating fluids

- into the wood- -recelving chamber. Steam from
" a suitablé.source is employed in connection

with the above, and the whole operating eub

| 'etentlelly as heremefter explained. -

‘The apparatus is prowded with means for

- creetmg a vacuum in said chamber after sat-

uration of the wood by the steam and the

 withdrawal of the vapors of the latter, in order

~ that the pores and cells of the wood ‘may be

~ distended and readily absorb ‘the preserving
~ agent, and with means for continuously rein-!-

troducing the preserving agent to the treating-
“chamber until the wood becomes. saturated

~ to the desired extent, together with means for
. enveloping the W()Od at the same time in a

Jacket of air to avoid cheekln g and splitting..

The drewmge accompanying this -specifica-

tion represent, in Figure 1, a plan; in Fig. 2,

an end elevemon, in Kig. 3 2 homzentel 8ec-

tion ; and in Fig. 4, a cross-section. of ‘an ap-
paratus embodymg my improvements. Fig.
5 is an elevation of the front portion of the.
preserving- retort ‘with the plpee eennected |
_.thereW1th |

In these: dfeemgs A represente a steem

- beller, from - which 1 obtem steam- employed
while B represents. the
‘closed cylinder or. tenk to contain the creosote
or other material with which the wood is to be |
- charged ; and J, a second tank or receiver,
which constltutes the chamber in which the |
- wood is treated, the latter being provided at

one or both. ende with a door, by which the'
'Wood I8 mtrodueed into the interior. B

K represents an air-pump disposed imme-
| --dlately adjacent to the boiler A and tank B,
o 'end constructed with an annuler weter-ehem-

ber, L surrouudmg 1133 air- cylmder to eenteln'

a quantlty of water and keep the interior of
the air-cylinder cool, the steam-cylinder and -

piston of this pump bemg shown at M and N,
respectively,. end the alr-eyllnder end pleton
,at O and P. - - |
Suitable mlet end outlet plpee end ceeks-
are combined with the water-chamber L, by
‘which water from' a suitable source is ellowed.
‘to eirculate through said chamber, and there-
by maintain. a low temperature within the
‘eylinder to counteract the heat resulting from-
the compression of the air in the latter and of

the vaporsissuing therefrom.. Each end of the

air-cylinder O communicates with a bent pipe,
Q or Q, the outlet O* and P2 of each pipe

bemg provided with a cock, 12 or 13, by which

| air may be allowed to enter the cylmder while
‘the two pipes between the. cocks and eyhnder
‘are united by and.communicate with a |-
’Sheped pipe, C, the upright portion of- thle |
pipe being promded with a cock, 10, and ex-
tending by a horizontal portion, 04, mto the |

wood-preserving chamber J. .

When the cocks 12 and. 13 ere elosed end,-,

.the pump is in.operation, a pewerful....draft or;

suction  takes place uhrough the. pipes. Q,.

nished w1th a cock, 11.

From the heru.ontel pertlon D5 Iof the plpe- |
D rises a continuation or prolongation in the.
form of a bent pipe,: D'*’ the upright part of;
which is furnished Wlth a eoek 9, while the
| horizontal portion-extends over 'the chamber
J downward in rear of 1, and. communicates’
with the berrel R.of-an 1nJecter, R/, while a

branch plpe, DS, of the herlzentel portlon D

Wlth the mtermr of the weed preeervlng eha,m--i._ o
ber J, the upright portion D7 of said pipe D:
in Ieer of said-chamber J being furnished with::
a cock, 21, and the pipe DE. bemg furnished
{-with a eock 8. The barrel R is contracted.at
1ts outlet, ae shown at S, and is prolonged in- -
to a bent pipe, H, thh extends upward and.

| over . the ehamber J thenee dewnward mte B

Q/, and C from the chamber J into the air-¢yl--
.gmder O of .the pump, and exhausts through a
_pipe, D, leedmg from said eylinder.
haust-pipe extends vertically from the pump-
cylinder, and continues by a horizontal por-:
tion, D5, the outlet of the letter bemg fur-:

This exs:
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‘the latter by an upright portion, H?,
minates within said chamber J in one or more
opeun or foraminous branches, T T, the said
upright part H? having a cock, 17, while its
upper horizontal part has a cock, 18. The
upright portion H? of the pipe H rises above
and extends horizontally by a portion, B, over
the branch H?, and is provided with a cock,
16, such portion E extending downward and
entering and communicating with the lower
part of the interior of the tank B. .

A steam-conduit, I, leads from the boiler A
into the lower part of the chamber J, and is
provided with a-cock, 7, and, after describing
~ 8everal turns or coils within the chamber J,

- to obtain a large heat-radiatingéSurface, makes
its exit from such chamber by a horizontal
- portion, U, which at its extremity is open to
‘the atmosphere and furnished with a cock, 4.
Between the cock 4 and the chamber J the
horizontal portion U of the pipe I is continued
upward by an extension, V, and enters and
~communicates with the upper part of the in-
terior of said chamber J, and is provided out-
gide - of the chamber with a cock, 3. The
steam-condult I has a branch or extension, 2,
~which enters the valve:chamber W of the
steam-cylinder of the pump K, and is fur-
nished with a cock, §, while the main part of
the conduit I, near to the boiler, is provided
with a'cock, 4. Furthermore, the steam-con-
duit 1 bas a second extension or branch, X,
which extends to and enters the tank B, and,
after coursing about the interior of the latter,
makes its exit therefrom and discharges into
the atmosphere,except when closed by a cock,
22, which 1s attached to it. = |

From the barrel R of the injector R/, and
communicating with its interior, extends a
horizontal pipe, F', which is furnished close to
the barrel with a check-valve opening toward
said barrel, and with a cock, 19, outside of

such check-valve, such pipe F extending up- |

- ward into and communicating with the inte-
rior of the chamber J by an upright branch, Z,

horizontal part of such pipe F joins and com-
municates with the horizontal pipe H”, one
end of “which is open to the asmosphere, ex-
cept when closed by cock 6 applied to it, while
its other end is continued unpward by an ex-
tension, F, and enters the upper part of the
interior of the tank B. - | o
A branch pipe, D!, connects at one end
with the pipe D® and at the other end with
the Interior of the tank B, and is furnished
with a cock, 14. D ]
- The operation of this apparatus is as fol-
lows: Supposing steam to be up in the boiler,
a proper quantity of creosote or other pre-
serving fluid placed in the tank B, and the
desired quantity of wood to be treated placed
~_within the chamber J, and the doors of the
latter closed, the cocks 4, 4, 3, 5,6, 7,8, 9, 12,
“and 13 being open, and all the rest hereinbe-
fore named shut, with the exception of those

and ter- | chamber of the pump-cylinder, which, of

course, are always. open when the apparatus
1$ 1n operation.. Steam from the boiler passes
through pipe I into the. interior of the cham-

ber J,and, acting upon the wood, serves to

soften the latter and expand its pores and

‘vaporize the sap, which then escapes, while

at the same time air is driven from the air-
cylinder of the pump through the pipe D D*
D% &e., into the interior of the chamber J
with greater or less pressure, and, by sur-
rounding the wood, prevents a vacuum, (which
would otherwise result from the condensation
of steam,) and thus prevents cracking or
checking of such wood. This having been
continued for a proper length of time, I now
close all approach to the chamber J, except
through the steam-heating coil, which. I do
by closing the cocks 8, 9, and 3, the steam
thus circulating through the coil .in the cham-

| ber J and exhausting by the cock or outlet 4.

The heat radiating from the coil. serves to
thoroughly dry the wood. Simultaneously
with the closing of the cocks 8,9, and 3 and
the shutting .out of the entrance of steam di--
rectly into the interior of the chamber J, the
cocks 10 and 11 are opened and 12 and 13
closed; consequently the pump is converted
from a pressure to a suction or vacuum pump,
and the vapors resulting from steam and the
heat within the chamber J are withdrawn
from such tank by means of pipe C and ex-

“hausted through the cock 11. This continues

until the vapors cease to issue from the cock

11, (it being observed that the water-jacket

of the air-cylinder of the pump serves at this
time to reduce the temperature of such va-
pors,) when the cock 10, which, as will be

‘Seen, constitutes the means of communication

between the air-pump and treating-chamber
J through pipe C, is shut, by this means clos-
ing such communication, and the exhaust-cock
111s also closed. 1 now open cocks12and 13,
which permits inlet of air to the pump-eyl-

| inder, and also open cocks 9 and 14, (it being
which is furnished with: a cock, 5, while the |

understood that said pump is continually in
operation,) by which means air is forced by

the pump through pipe D D® D!, &e., through
‘the cock 14 into the crevsote-tank B, it being
borne in mind that the cock 8 is at this time
closed. The air entering the tank B under.
pressure from the pump, as last stated, drives
the creosote or other preserving fluid from
such tank into the chamber J, and forces the-
fluid into the pores and cells of the wood,
which are distended and open from the action

of the steam, the fluid, in its passage to said

chamber J, passing through pipe E and cocks

16 and 17, which are now opened for the first

time to permit this. |

-~ As soon as the preserving-fluid in the tank

B has been driven from it in theé manner last
stated, I close the cock 14, which shuts off.
pressure of air from the pump to such tank, -
and also shut cock 16, which closes commau-

nication between the tank B and chamber J

| applied to the circulating-pipe of the water- | by way of the pipe E.
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,bame] R where it umtee Wlth the excess of

- creosote or other preserving agent, or So much

"~ When the proper pressure has been reached
‘in the treating cylinder or tank the cocks 12

‘quantity, whatever it may be, the air-pump is

~ alluded to in former patents issued to me, I

. present process of treating wood and the nec-

purpose, it will be observed that I employ
. steam, at such temperature as IS necessary,

~ of softeniug the tibers of the wood and open-

1ts tissues by the same.

- wood from eheekmg

the sap or water is drawn out of the pores of
- the wood. Hence the methods above descrlbed
‘are essential for this purpose.

- for drying the wood after steaming ; but I
' found in practice that it also caused the va-

194,778 ' - - §

T next epen cock ‘3'1 in the ex:tenelon D7 of l present preeese while using ait unden‘ press: ]
~ure sufficient to prevent cracking, 1 exhaust |
‘the vapors through a vacuum-pump, as de- |
~8cribed, maintaining the -necessary degree of 5
“heat to-prevent condensation by méans of the
~coil of steam-pipein the bottom of the pre--
ﬁ:_-:through pipe F by opemng OOGkb 5 aud 19, | PRI R NS -
and carries it with it in'its course through plpe o

the pipe D%, which’ permlte air under pressure
from the pump through pipe D D% D7 &e., to
enter; into and courseé - through the m_]eeter

fluid’ ﬂowmg from ‘the bottom of chamber J

H, cocks 18 and-17 being open, back into the
ierammoue pipes within ehamber J, and thus

forces the fluid into the cells and poree of the |:

wood, this circulation beiig continued under
preeeure until the wood has taken up all the |

thereof as may be found desirable. N

and 13 may be closed and the cock 10 opened,

- 80 as to draw the ‘air from the tank and re-

turn it thereto through the injector.

When the pores and cells of the wood have
absorbed all the treating material which it is
capable of receiving, or the predetermmed |

stopped, cocks 17, 18, 19, and 21, which open
the cemmumcamon w1th the a,1r-1n3eetor R/,
are closed, and cock 20 in pipe H/ ¥/ opened
Consequentlv any excess of creosote remain-
ing in the chamber J not taken up by the
wood is forced back to the tank B by the
pressure remaining in said chamber.

T'he chamber J is now allowed to cool down,
the cock 20 is eclosed, and the wood pertectly

| B treated taken from such chamber. .

As the action of ereosote or other anelogous |
preserving ageunts upon wood has been fully

have not deemed it necessary to repeat the
explanation in this specification. Buf in the

essary apparatus heretofore described for the

for a certain length of time, for the purpose

ing the pores and cells thereof, and vaporiz-
ing the sap and fluids contemed therein, thus

preparing the wood for the entrance of the |

preserving- Aluid and a complete seturetlon of

Moreover, steam alone would cause the
wood to ¢rack and check from the expansion
caused by the heat generated in the interior
of the wood, which heat is necessary to etfect
the eveporatmn of the sap. Hence I force
into the preserving-chamber the necessary
pressure of atmospheric air to prevent the

Wood cannot be thoroughly 1mpregneted
with creosote or other preserving-fluids until

‘Moreover, in my former patents I used air

.-"Hrl. .

LLL

eervmg -chamber.

“In-withdrawing thé V&pOI‘S ‘i the manner
deseribed, T else create a vacuum around the
. wood: bemg treated-—a condition favorabléfor
its full and complete 1mpregnet10n by the pre- -
-serving-fluid, which is sucked: into the dry, !
hot pores and cells, and driven in by a force-
| pump. The fluid is forced into the wood by

the pressure of the air.

My method of introducing the preeervmg |

fluid into the treating-chamber through forami-

nous pipes, so arranged as to shower upon the

wood from every direction, and afterward by

 means of the injector, as described, keeping

‘up a continuous circulation of the preserving-
finid, 1s superior to any method for soaking
‘wood in a vat, the fluid entering the wood
Iore thoreughly and 1nsurlug a perfect setu- o

ration of the wood.
Having thus described the neture, purposee,
and advantages of my invention, and the

| manner in which the same is or may be car-

ried 1nto eitect, what I claim as my invention,

and desire to seeure by Letters Patent of the '.

United States, is as follows:
1. In the process of preserving wood, the

method of preparing the wood for reeeptmu

of the preservative by subjecting it in a closed

tank to the action of steam, forcing air under |
pressure into the tank during the steaming
operation, and then exhausting from the tank: _.

the resultant vapors, as set forth.

2. The combination, substantially as set

forth, of the boiler, the wood- -containing tank,
and the air- -pump, with their system of con
nections, arranged substantially as described,
S0 that the pump may act as a force-pump to
maintain air-pressure in the tank during the

steaming operation, and subsequently as a vac-
aum-pump to.exhaust from the tank the va-

por arising from the action of the steam.
3. The combination of the air-pump, the
wood-recelving tank, and the injector and their

connections, arranged substantially as set

forth, so that the preserving-fluid, asit passes

from the tank, shall, by action of the pump

and injector, be returned to said tank, to egem
act on the wood therein.

4. The combination, substantially as set
forth, of the wood- Iecewmg tank, the inject.

or, the preserving - liquid reeervmr and the

pump, connected substantially as eet forth, so

that the pump may be used at will to foree

the liquid from the reservoir to the tank, or '

to maintain the liquid circulation through the a

Injector and tank, or finally to permit the're-
turn ot the hquld to the reservoir.

5. The combination of the wood- reeewmg
tank, the steam- generator, the preserving- lig-
| uid reservelr, and the air-pump and connec- -
~ pors to condense on the wood henee In my | tlone, operating to maintaln air- preeeure in -
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the tank during the steaming operation, to re-
move the steam and other vapors from the
tank and to force therein the presew’ative liq-
uid, substantially as set forth.

6. The combination, with the air- .pump K
and chamber or retort J, of the two systems
of pipes, D D?° &c., and O Q' C, &e., with
their respective cocks, substantially as herein

time a force-pump to drive air into the treat-

ing - chamber J, at another time a vacuum- |

pump to extract vapors of the steam from

and for purposes stated
shown, whereby such pump becomes at one |

such chamber and create a vacuum therein,
and at another time a force-pump to drive the
treating-fluid from its reservoir into the treat-

‘ing-chamber and the pores of the wood, and,

finally, a force-pump to maintain a clrculatlon
of air and of the preserving agent through-
out the preserving process, substantmlly as

IRA HAYFORD

Wltnesses
W. E. BOARDMAN,
F. HUNNEWELL.
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