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(No model.)

Lo all whom it may concern : .

Be it known that I, JAmes H. Young, of
New York, in the county and State of New
York, a citizen of the United States, have in-

vented a new and useful Improvement in Ma-

chinery for the Preparation and Treatment of
Timber with Antiseptics, of which the follow-
ing is a full,.clear, and exact description, ref-
erence being had to the accompanying draw-
ings. - S

This invention is designed for the prepara-
tion of wood to receive antiseptics, and for the
application of antiseptics to the wood so pre-
pared. It is well known that if the sap be
removed from timber and its place supplied
by antiseptics a considerable improvement
in the durability of timber can be made.
Among the processes whichhavebeen devised
for this purpose one, very satisfactory, upon
the whole, has been that which was patented

March 30, 1869, in Letters Patent No. 88,392,

to Charles Karmrodt and Nicholas Thilmany,

‘which is called the “*“Thilmany process.”” This

consisted, as described in the patent, of three
steps: first, the removal of thesap by a water

treatment; second, the saturation of the wood
with a solution of chloride of barium, and,
third, a subsequent saturation with sulphate
of copper. The processofdriving the water and

solutions into the timber, as described in the

patent, was by gravity and absorption through
the ends of the logs. No machinery was de-

‘scribed for performing the work; and it is ob-

vious that Impregnation of timber inthe man-
ner described in said patent would be a tedions
and difficult process. In order toperform the
work in a large way upon logs of timber, it
was deslirable to have machinery adapted for
this purpose; and as it was intended to handle
large weights of timber, it was desirable to
do this work by power. It has also been
found, 1n the Interval between Thilmany’s
invention and the present time, that the use
of heat and pressure will improve and accel-
erate the work; and so it has been common to
use, for the purpose of impregnating timber,

either by this or other processes, large steam- w

ing-cylindersto which pressure can be applied.
Inasmuch assulphate of copper is used in this
process, 1t 1s practically essential that the cyl-
Inder to be employed shall be a copper eylin-

el

der, and that the pumps and pipes shall be
copper or bronze to a very large degree; but
copper 1s a metal so susceptible to the action
of heat that if the steaming of timber is con-
ducted in the ordinary way in a large cylin-
der of copper—that is, if thesteam isadmitted
only at one point—the copper cylinder will
expand on one side so much more than on the
other side as to be speedily injured by the
working of the joints. | |
One part of thisinvention relates toa means
of preventing this action. Amnother part of
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the invention relates to the arrangement for

handling into and out of the cylinder the heavy
loads of timber that are to be treated. An-
other part relates to the arrangements adopt-
ed for mounting the eylinder, so that the sap
and material used for impregnation can be
readily introduced and removed. Another
part relates to the machinery and method of
applying pressure to the cylinder. Another
part relates to the general arrangement and
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combination of the machinery in a compact |

form for the purpose of accomplishing the de-
sired result. -

In the drawings an apparatus and portions
of an apparatus for treating timber nearly one
hundred feet long are represented. The cyl-
inder is supposed to be a copper eylinder.

- Figure 1 1s a plan view, on about the secale
of a twelfth of an inch to a foot, of the entire
apparatus. Fig. 218 a side elevation of the

apparatus. Fig. 3 is a front elevation of the

apparatus upon a scale three times as large as
that adopted for Figs. 1 and 2. Fig. 4 is a
transverse section of the cylinder, on a still
larger scale, on the line # # of Fig. 1, showing

- certain pipes and connections in elevation.

Fig. 518 a transverse section showing the im-
pregnating-cylinder and the timber-car used
therein near the front end of the ¢ylinder, and
1llustrating the means employed to lock the
car down and steady it in the cylinder during
the progress of impregnation. Fig. 6 is a

vertical section of the back end of the eylin-

der, showing thetimber-cars in position, and
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Hlustrating the means adopted to lock the -

cars together and lock them down at the back
end, and also the construction of the e¢ylinder
at the back end for the purpose of allowing
the carsto be drawn in by power.

Fig. 7is a

100 .
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horizontal section at the back end of the im-
pregnating-cylinder, with an unloaded car in
place. Fig. 8 is a side elevation of the im-
pregnating-cylinder and the pressure -pumps
employed with the gages and attachments,
and this view is taken from a position at or
near the point ¥ on the plan view Fig. 1.

The views Figs. 1 and 2 are on a secale of
about one-twelfth of an inch to the foot of the
large apparatus, and Fig. 3 about a quarter of
an inch to the foot of the large apparatus,
while the views in Figs. 4, 5, 6, 7, and 8 are
on a scale of about half an inch to a foot.

- Like letters indicate like parts in all the |

figures.

In deseribing the apparatus and the rela- -

tion of the parts to each other it will be best
to give a description at the same time of the
relation of the apparatus to the process per-
formed by it. In orderthat the e¢ylinder may
be properly inspected, it is mounted over a
pit, (shownat A, Figs. 2and 3,) which pit, at or
about the place of the section-line x z, is made
considerably wider than it is at other points,
as shown in Figs., 3 and 4 at B. In this
enlarged portion of the pit, which extends

- for about the distance shown in Fig. 2 be-
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tween the points b b, are placed the princi-

pal parts of the piping which form the outside

lower connections with the interior of the
steaming-cylinder. Theseare called the ‘‘low-
er dome.”” The cylinderis properly mounted
and set over the pit, and is marked in the
drawings C U/, IFigs. 1 and 2. This cylinder is
riveted up in substantially the same way that
a cylindrical steam-boiler is riveted up, and
at its front end, C, there is a door that can be

securely packed and tightly fastened. Through

this door the timber is to be introduced.

40
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The railroad-track (marked D) extends up to
the front end of the cylinder, and on this
track the cars stand while receiving their load
of timber, and overit they are rolled up to the
door of the cylinder. A continuation of this
track extends into the cylinder for substan-
tially 1ts whole length, as shown at d d, Figs.
4, b, and 6. The cars which are employed to

carry in the timber are of comparatively short

lengths—about eight feet—as shown in Fig. 6.
They are made with longitudinal timbers, be-
tween which the wheelsare adapted torevolve,
which timbers are marked E E. Transverse
timbers ¢ e bind these longitudinal timbers
together on each side of the wheels, above and
below the longitudinal timbers. Metallic
hoops at the ends of each car, substantially
conforming in shape to the interior of the cyl-
inder, are made fast to the transverse timbers
e of the car, and serve to hold the timbers
down to the car. These hoopsare marked in
the drawings, Figs. 4 and 5, ¢. Between the
longitudinal timbers K, which form the bed

of the car, at the part of the car which is to be

the back end, are placed projecting spurs,
(marked E'.) These spurs in the ecar that is
run to the back end of the cylinder lock under

a transverse beam, I, which thus serves to

lar flotation.

329,799

hold down the back end of the nearest car.
These spurs E' of the suceeeding cars lock un-
der the transverse timbers ¢ of the preceding
car, and so lock the cars successively together
from one end of the cylinder to the other. At
the front end, near the door, the end of the
car of the train, close to the door, is locked to
the rails d by means of the hooks shown in
Fig.-5. The interior longitudinal beams, B,

70
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have small recesses cut in their ends large

enough for the reception of two S-hooks, f 7,

one end of which S-hooks is adapted to hook -

into the top of the longitudinal timber E and
the other end to go under the lateral projec-

‘tion of the rail-head upon its outer side.
These S-hooks f, if desired, can be applied to

the front end of each car; but itis not usually
desirable to do it. By this system of locking

8¢

cars to the eylinder the cars themselves are

prevented from flotation when the cylinder is -

full of the impregnating-flaids, and the bands
or hoops ¢, fastened to the car and going over
the timber, prevent the timber from bein
displaced on the car in the cylinder by simi-
I also block the timber away
from the cylinder by wedges inserted after
the cars are in place. In order to. draw the
cars into the cylinder, at the back end is
made a manhole.

_ (Shown at F’ in Figs. 6
and 7.) Through this man-hole, when it is

5 90
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required to draw a train of cars into the
cylinder, 1s passed a rope, g, which rope is

shown 1n plan in Figs.1and 7, and in elevation

in Fig. 6, and which leads to the steam-winch
G, by means of which the timber-loaded cars

are drawn into the cylinder, and when drawn

in the rope g is detached from the back end of’

the train, and the man-hole ¥’ is packed by its

tcover. Asan essential partof this apparatus; -
there is a steam-boiler, H, for heating the im:

pregnating - solutions and for steaming the

wood. This boileris shown in Fig. 3. Steam-

pipes s are led from the boiler, with branches
to the steam-pumps I and K, Fig. 1, {or the
purpose of supplying the pumps with the
steam necessary to work them. One of these

100
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pumps, I, is a liquid-pump, and the other, K,

an air-pump, and these pumps are connected
with the two domes of the eylinder—the air-

pump to the upper dome (represented at L,

Fig. 2) and the liquid-pump I to the lower

115

dome, M, Fig. 3—and other branch steam-

pipes s lead to the tanks O and P and o p,
for the purpose of heating the liquids there-
in contaired, one of which is to be chloride
of barium and the other sulphate of copper.
Still other branches of the steam-pipes s lead
to the domes . and M. Each branch is con-
trolled by a valve, s'. The air-pump K ean
be used both as an exhaust-pump and as an

alr-pressure pump. The steam-connection

through the lower dome, M, with the interior
of the cylinder C (' is not for the admission
of free steam directly intothe cylinder at that
place, but it admits steam into the perforated
pipe shown at A, Figs. 4, 6, and 7, which
| runs through about two-thirds of the length

- I20
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- steam and hot water so introduced.
pressure of the steam in the boiler may be ob-
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of the cylinder in its longitudinal lower cen- |

ter. Steam admitted through the upper dome,
L, is admitted throughit directly to the cavity
of the cylinder. This perforated steam-pipe
hy 1t will be observed in Fig. 7, lies between
the tracks dd. On admitting the steam from
the boiler into the cavity of an impregnating-
cylinder through the upper and lower domes,

and particularly through the lower dome to

the steam-pipe /%, which lies along nearly the
whole lergth of the central part of the cylin-
der, the steam, striking against the shell of the
boiler, will expand it, and, following up the
sides, will continue to expand it, so that the
cylinder will be comparatively equally ex-
panded on all sides at once. In letting on
steam, 1t should first be admitted through the
lower dome. Of course, the mounting of the
cylinder over the pit must be such mounting
as will allow the eylinder to move a short dis-
tance at each end in consequence of this ex-
pansion, which begins at the center and is
propagated toward each end. The cylinder
having been loaded with timber, run in on the
cars, and carefully locked up, the wood is first
thoroughly steamed, and by steaming the solu-
ble matters and the sap are dissolved in the

served, when desired,by one of the gages mm/,
one of which gages is a pressure-gage and the
other a vacuum-gage. On the same connéc-
tion with these gages m m’ is mounted a ther-
mometer,m",serving to mark the temperature.
The bulb of this thermometer dips into the
cavity of the cylinder. I pnrefer to use the
ordinary mercury-thermometer at this place,
because of the likelihood of a thermowmeter of

the pressure-gagesort giving disproportionate

results,on account of the alternating pressures
and exhaustions that are applied to the inte-
rior of the cylinder.. When the wood has
been steamed sufficiently long, which will vary
according to the character and quality of the
wood operated on, and which is judged of by
the operator; usually a period of three to six
hours, (moreorless,) the water of condensation
and sap are drawn off into the pit through
the waste-cock = at the bottom of the lower
steam-dome. (See Fig. 2.) When all thesap
and water of condensation that will run out by
gravity have been removed, the waste-cock n
is closed and the air-pump K set to work to
create a vacuum in the steam-cylinder, and
thereby remove from the wood a still further
quantity of sap,which,in its turn,is allowed to
run to waste in the pit. -

On reference to the patent already referred
to 1t will be seen that the impregnation of
wood was directed to proceed in the order of,
irst, applying the solution of chloride of
barium, and, secondly, the solution of sulphate
of copper. I prefer a different order, and am
of opinion,from experience,that it is better to
Introduce the sulphate-of-copper solution
hrst.

of copper are dissolved in the tank o, and crys-

The |

“heat of about 100° Fahrenheit.

In order to do this,crystals of sulphate |

tals of chlorideof bariumin the tank p,making
in each asaturated solution. These two tanks
stand over the larger tanks O P, which are

filled with working-solutions, the bottoms of

which tanks are above the cylinder C ¢, so
that their contents will readily flow into the

70

cylinder through the pipes o’ »’, which lead to -

the lower dome, M, and are governed by two
stop-valves each, o* o, p® p°, between the bot-
tom of the tank and the lower dome. Be-
tween each pair of these two stop-cocks, 0? ¢,
p* p’, 18 placed a waste-cock, #’, having on it
a coupling to connect a hose, », to the return-
pipe ', for return of the impregnating-liquids
to their tanks. |

~ Fromthesulphate-of-copper-tank O, in addi-
tiontothe pipeo,whichleadstothelower dome,
there is another and smaller pipe, w,(shown in
plan, I'ig. 1,)which leads to the force-pump I,
by means of which, after the cylinder has
been filled as full as it can by .gravity, fur-
ther quantities of solution may be pumpedin
to put pressure upon the interior of the cylin-
der. This steam-pump,being practically au-
tomatic,and having its speed regulated by the
resistance of the work, to a considerable de-
gree, 18 to be worked until it 18 practically
stopped by the resistance of the cylinder-press-

ure employed. The pump so -employed with

the sulphate of-copper solution must of course
be of gun-metal or bronze,to prevent injurious
action of the solution upon the working parts

of the pump; but I prefer to use the alr-pump
K worked as an exhaust to draw in the. Solu-
tion, and the pump I only to put pressure on
to a filled ¢ylinder. Provision has been made,

as already described, for heating the solution
in the tanks. before it enters the cylinder, or
at the same or a different time that the pump
18 pumping in the solution steam may be ad-

mitted to the perforated steam - pipe; but
‘usually the heat of .the solution itself will be
sutficient to enable the sulphate of copper to

penetrate the. wood under. pressure. The
strength of the solution which T employ is
uasually about five pounds of sulphate of cop-
per to a hundred pounds of water—a, five-per-
cent. solution—and it will take, for ordinary
kinds of wood about six to nine hours forthe
thorough absorption of the sulphate-of-copper
solution at a hundred pounds pressure and a
The counneec-
tion from tank O tothe lower dome, M, islike
that from tank P to the same place. Ag least
two stop-valves, o° 0%, are inserted in the pipe
0, and a waste-cock, »/, interposed between
them. The dome M opens into the interior of
the eylinder. It the valve o® is shut and the
valve o’ 1s open, the interior of the cylinder
communicates with the cock . If g hose, n?,
be coupled to this and to pipe »?, and the cock
n" be opened, the cylinder-pressure will drive
the solution very rapidly out. It would not be
desirable to open the pipes at one hundred
pounds—the usual eylinder-pressure—and so
by thisarrangement and work of the valvesand
cock n’ the cylinder-pressure is broken to about

/5

30

90

95

100

105

120

125

132




IO

4

329,799

twenty pounds, and then the valve o° _Ope'tied, | tion, and when the wood has 3bsorbed'&11 the

and the solution forced back to tank O through

‘that, ashereinafter deseribed. When the wood

has taken asufficient quantity of thesulphate of

copper, a connection ismade through the lower.
‘dome and waste-cock #’ by means of the hose »’
with a pipe, #°, Fig. 4. Only one of the pipes

which are represented by »’° is shown in the
drawings, Fig. 4, but both are shown in Hig.
1. This pipe may lead to the suction side of
the pump I, in order that the cylinder may be
pumped out through the pump I and back

 into the tank; or it may lead directly to the

_15

20

sulphate-of-copper tank; or it may lead to a
T, which T has branches leading to the sul-
phate-of-copper tank,and also to the chloride-

of-barium tank, each of which branches would

be controlled by a stop-cock. It is not usu-
ally advisable to pump back all the sulphate-
of-copper solution through the pump, and 1%

is never advisable to pump the chloride-ot-

25

30

35

barium solution through the pump; 8o thatin
order to get the solutions back into the tanks
it is preferable to have two pipes, »°, for re-
turning the solution, and to apply to the cyl-
inder C ¢’ air-pressure through the air and
vacuum pump K, keeping the cylinder closed,
except at the return-pipe, by which the solu-
tion will be driven back through the lower
dome, waste-cock n',and through the hosen’and
stand-pipe #°, till the pressure is broken, and
then through pipe o tothe propertank. When
the sulphate-of-copper solution has been re-
moved from the eylinder and restored to the
tank, it is to be tested by the hydrometer, and.
its proper working strength restored by put-
ting inadditional crystals or, better, saturated

- _solution from tank o to bringit up. Allcon-

40

50

53 .

nection between the eylinder and thesulphate-
of-copper tank being first shut off, the chlo-
ride-of-barium solution is now allowed and
made to run into the cylinder through the
lower dome by gravity and by the air-pump
K, worked as an exhaust-pump. When the
chloride-of-barium solution has filled the cyl-
inder, instead of pumping a portion of the
solution through the pump I, which I have

found by experience to be injurious to the

pump, I apply the necessary pressure through
the pump I by pumping water into the im-
pregnating-cylinder, and by this means can
get sufficient pressure to force the chloride-of-
barium solution into the pores of the wood.
This would require, if the water were intro-
duced at the top, the chloride-of-barium solu-
tion to be a little stronger than would be re-
quired for the amount of copperalready forced

into the wood; but when water 1s pumped In

at the bottom it does not seem to 1nterfere

-with the strength of the solution or to makeit

irregular in its quality at the level of the tim-

ber in the cylinder, while water introduced.

anywhere would interfere with the strength
and quality of the coppersolutionatthatlevel.
The chloride-of-barium solution should be of
about the strength of three pounds of crystals

to a hundred of water, or three-per-cent. solu-

chloride-of-barium solation that it will take
the cylinder is éemptied of the solution by at- 70
taching the hose to the waste-cock n' of pipe

7, as before, and the other end of the hose to
the proper pipe, and driving the solution
back into its tank by air-pressure, and the
solution is then restored to working strength. 75
Heat may be imparted to the chloride-of-
barium solution in the eylinder by the admis-
sion of steam through the steam-pipe, as al-
ready before described with regard to the so-
lution of sulphate of copper. - When thechlo- 8o
ride - of - barium solution has been entirely
drawn off, the loaded carsare withdrawn from
the cylinder and the timber removed from
them, when the process may be repeated, as
above described. A safety-valve, ¢, Fig. 3,18 85
applied on the upper dome to prevent excess
of pressure, and a gage-cock at u serves as a
means of ascertaining when the exhaustion of
the air-pump K has completed its work of fill-
ing the cylinder with fluids. By use of the go
auxiliary tanks o and p, each contalning a
 saturated solution, the strength of the work-
ing-solutions can be more rapidly and certainly
brought up, and danger of injury to the pump

I or the valves from grit avoided. By em- g5
‘ploying the air-pump to draw in the solutions,
and by the use of water to obtain pressure In
the cylinder,instead of pumping the solutions
to obtain pressure, iron pumps and pipes may

be used, instead of copper or bronze; and 1f rco
water-pressure only is used the pump 1 will |
have a force-pipe, w’, branched to the tanks O

P o p and to the lower dome, M, and a water-
supply pipe, «?, as shown in Fig. 4, and will.
have no induction-connection with the tanks; 105
but it is believed preferable to hdave a copper
pump, and draft and force the last partof the
copper solution by the pump I. Afterbreak-
ing the, pressure, asdescribed, by having valve
0° or p* open and valve o®or p® shut, according 110
to the solution, by aid of the hose-connection

and waste-cock ' and pipe »’ valves o’ or p°

are opened and the solution returned to the
proper tank by the way it came, when the pipe

o or p will be closed by shutting a valve init. 115
Of course, the pump I, if used to pump the
coppersolution, must be washed out by pump-.

ing water afterward. It will be seen that the
combination of the dome M with the tank O
by its proper pipes, valves, cocks, and hose1s 120
just the same as its combination with the tank
P by its proper pipes, valves, coeks, and hose,
and that each of these tanks O and P alter-
nates with the other, in combination with
the cylinder, and that both may be shut off 125
from the combination with the cylindér, and

the cylinder will then only have communica-
tion through the dome and waste-cock # with
the pit B. | - ~ -
- It is obvious that instead of the two valves 130
o® 0® or p* p*, with the cocks »’ between them,

one of the valves ¢® or p® and the cock ' might

be dispensed with, and the connection of the
hose #* made with cock n; but this would in- .
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volve a common pipe for the two solutions, |

and be apt to injure the valves. I therefore

prefer the way described, although the prin- |

ciple of breaking pressure by a small cock
placed between two valves would be prae-
ticed in the case supposed. |

The mechanical combination between one
set of tanks and the rest of the apparatus 1s,
as a mechanism, like that between the other
set of tanks and the apparatus. Only one set
of tanks is to be connected with the cylinder
at a time. The other is to be shut off. When,
therefore, they are mentioned in the claims as
tanks O and P, valves ¢* p*, &c., 1t must be
understood that only one is to be opened into
the cylinder at a time, and that one or both is
always to be shut off. A like rule applies to
the double connections of pipe /.

Having thus fully described my invention,
1 claim, in an apparatus substantially as de-
scribed, and desire to secure by Letters Patent
of the United States—

1. In combination with a wood-steaming

linder, C C/, the two independent steam-en-
trances L. and M,communicating directly with
the cavity of the c¢ylinder, in combination
with the perforated floor-pipe ., communicat-
ing, through the perforated floor-pipe, with
the cavity of the cylinder at various points
along the median line of the bottom of the
cylinder, one of said entrances, L, being at the
top of said cylinder, and the other of the steam-
entrances, M, being at the bottom of the cyl-
inder, for the simultaneous admission of steam
to the cavity of the cylinder diametrically, but
not necessarily longitudinally, opposite each
other above and below the axis of the cylinder,
to prevent the unequal heating and warping
of the cylinder, substantially as described. |

2. In combination with the upper dome, L,
of the cylinder C C, and with said cylinder
and the storage-tanks O and P, the pressure
and exhaust air-pump K, substantially as de-
seribed. _

3. In combination with the cylinder C C and
the tank O, the pipe o', and the valves o* ¢’
and intermediate coupling-cock, ', substan-
tially as and for the purposes described.

4. The combination of the eylinder CC/, the
perforated pipe /, the steam-pipe s, boiler H,
water-pipe ¢, pump I, and controlling-valves
i’ &', whereby liquid or steam can be supplied
at will to the interior of the ¢ylinder through

| the perforated floor-pipe either simultaneous-

ly or alternately, substantially as and for the
purposes described. |

5. In combination with the eylinder C C,
the locking-bunter F, substantially as and for
the purpose described. |

6. The combination of the impregnating-
cylinder C (', provided with the locking-bunt-
er I, and with a railway-track upon its fioor,
with a series of timber-carriages,each member
of which series is provided with wheels which
fit and ride upon rails within the eylinder, and
with tongues E at one end and transverse
beams e at the opposite end, whereby the for-
ward member of the series is locked down up-
on the rails by the engagement of the tongues
E with the locking-bunter ¥, and the follow-
ing members also locked down by the engage-
ment of the tongues E with the transverse bar

e of the preceding member, substantially as
and for the purposes described.

7. The combination of the cylinder C C,
provided with rails upon its floor, and with
the locking-bunter I, with a sectional timber-
train, by means of the tongues II and trans-
verse beams ¢, and of the sill-beam E’ of the
rear of the last section of the train with the
rails by S-hooks f, substantially as and for the
purposes described.

8. The combination of the tank P, at a great-
er elevation than the top of the cylinder C U,
with a pipe, p’, and dome M, whereby the cyi-
inder may be filled with impregnating-fluid
by the aid of gravity, and with an independ-
ent water supply and pump, I, whereby press-
ure may be put upon the contents of the cyl-
inder without passing the impregnating-fluid
through the pump, all substantially as and for
the purposes described. |

| JAMES H. YOUNG.

Witnesses:

THOS., WM. CLARKE,
FRED. B. DOLAN.
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