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To all, Luhon, it Taf CO7 ce/'72: . 
Beit known that I, JOSEPH L. FERRELL, of 

Philadelphia, in the State of Pennsylvania, 
have invented a certain new and useful Im 
provement in Processes of Impregnating 
Wood with Fireproofing Preservative and 
other Reagents, whereof the following is a 
specification, reference being had to the ac 
companying drawings, showing an apparatus 
adapted for the conduct of said process. 
The particular application of my process 

which I at present contemplate is the fire 
proofing of wood, and I will therefore simplify 
the following description by adverting only to 
such a process, it being understood, however, 
that I do not therefore intend to limit my 
claims accordingly. 
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The various systems for impregnating wood 
with fireproofing material which have here 
tofore come under my notice may be referred 
to one or the other of two general classes, as 
follows: It is characteristic of one class of said 
processes that the fireproofing material is ap 
plied externally upon all sides of the body of 
wood while the latter is inclosed in a suitable 
receptacle. It is characteristic of the second 
class of processes aforesaid that the fire 
proofing material is discharged through the 
wooden body in a solution applied under pres 
sure in the direction of the grain of the Wood. 
It has been found in the employment of the 
processes of the first class aforesaid that the 
impregnation of the body of wood is merely 
superficial unless the liquid is forced therein 
under very high pressure, and to secure the 
deposit of the fireproofing material through 
the body of Wood to the center thereof a 
wasteful excess of said material must be forced 
within the periphery of said body, the den 
sity of deposit decreasing directly in propor 
tiom to the decrease of the radial distance. of 
the region of deposit from the center of the 
body. On the other hand, it is characteristic 
of the processes of the second class aforesaid 
that the deposit of fireproofing material within 
the wooden body is insufficient, being limited 
to the grain-pores thereof, the cells and fibers 
intermediate of said pores being practically 
free from deposit and susceptible to attack by 
fire. 

It is the object of my present process to 
eliminate the detrimental features of the proc 

essses of both of the aforesaid ordinary classes 
and to secure the advantageous features there 
of in the provision of a process whereby a re 
agent may be deposited or formed throughofit 
a body of wood, beginning first with the grain 
pores extending from end to end of said body 
and ending in the disposition of said reagent 
radially through all of the cellular structure 
of said body from the center of the latter out 
wardly to its periphery. 

jecting a fluid reagent in a wooden body un 
der pressure at one end thereof in the direc 
tion of the grain of the wood, discharging the 
fluid of solution from the opposite end of said 
body until the specific gravity of the fluid 
being emitted at the discharge end of said 
body is substantially equal to that of the fluid 
at the initial end thereof, thereupon prevent 
ing the escape of said fluid from said body at 
said discharge end thereof, and continuing 
the injection of the fluid under pressure until 
it is distributed radially from the center 
through the substance of the Wood and ap 
ears at the circumference thereof. 

tion of an insoluble salt within a wooden 
body by submitting said body to the succes 
sive action of two chemical fluids which re 
act upon each other in the production of such 
salt. 

It may be here stated that I have made sev 
eral hundred practical tests with my present 
process and with the aforesaid processes of 
the prior art with the object of ascertaining 
precisely the relative commercial value there 
of, and as the result of said tests I find that 
proximately six per cent., by weight, of a 

sisting capacity equal to that secured by the 
addition of approximately eighty per cent. of 
fireproofing material by the processes here 
tofore known. My present process is, there 
fore, highly advantageous in economy of the 
fireproofing material, which is the principal 
item of cost in fireproofing wood. Moreover, 
by my present process the addition of the re 
uired small percentage of fireproofing ma 

terial may be accomplished in less than ten 

As hereinafter described, my process is of 
particular advantage in the depositor forma 
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Generally stated, my process consists in in- . 

by my present process the addition of ap 
given fireproofing material to a given wooden 
body suffices to impart to said body a fire-re 
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minutes with a pressure of less than one hun 
dred pounds per square inch, while, on the 
other hand, the addition of the large per 
centage of fireproofing material required by 
the old processes necessitates the application 
of said material under pressure of at least five 
hundred pounds per square inch during a pe 
riod of approximately six hours, and therefore 
my present process is of additional advan 
tage both in economy of time and in economy 
of fuel, &c., required to produce the neces 
sary pressure. 

In the drawings, Figure I is a side view of 
an apparatus conveniently adapted for the 
cond?ct of my process. Fig. III is a longitu 
dinal sectional view of said apparatus. Fig. 
III is a transverse sectional view of said ap 
paratus, taken on the line III III in Fig. I. 
Fig. IV is a transverse sectional view of said 
apparatus, taken on the line IV IV in Fig. I. 
Fig. V is a view similar to Fig. IV, but in 
cluding a cylinder arranged to inclose the 
wooden body being treated. 
I will now describe in detail the apparatus 

shown in the accompanying drawings as the 
same is employed in the conduct of my 
process. 
In said figures, 1 is a wooden body whose 

opposite extremities 2 3 are respectively en 
gaged by the adjustable heads 4 5, a fluid 
tight joint between said heads and the cir 
cumference of said body being made by the 
respective stuffing-boxes 67, arranged to com 
press the packing 89 upon said body. The 
head 5 is conveniently mounted upon the 
standard 10, formed upon the bed-plate 11, 
and the opposite extremity of said bed is pro 
vided with a movable standard 12, through 
which is entered the screw-threaded stem 13, 
by which the head 4 may be adjusted to and 
fro with respect to the head 5 to conveniently 
receive wooden bodies of different length. 
The position of the head 4 with respect to 

the head 5 is approximately determined by 
shifting the standard 12 upon its rollers 15, 
and after said standard 12 is clamped to the 
bed-plate 11 by the bolts 16, whose T-heads 
17 engage in the channels 18 of the bed 11, 
the accurate adjustment of the head 4 is ef 
fected by rotation of the screw-threaded stem 
13, said head 4 being conveniently supported 
upon the rollers 19, as indicated. Said roll 
ers 15 are provided with eccentric-shafts 20, 
so that the standard 12 may be lowered upon 
the bed 11 or may be lifted clear thereof for 
transportation, and the rollers 19 are provided 
with similar eccentric-shafts 21. 
The head 4 is provided with a piping con 

nection 25, controlled by the valve 26. The 
head 5 is provided with the piping connection 
28, controlled by the valve 29, and said pipe 
28 is provided with a branch 30, controlled 
by a valve 31. I also find it convenient to 
provide the heads 45 with respective air-vent 
valves 34 35. 
The apparatus above described is utilized 

in the conduct of my process as follows: The 
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log or cut timber constituting the Wooden 
body 1, having been engaged by the heads 4 
and 5, sealed by the packing 8 and 9, above 
described, a fluid reagent is admitted by the 
pipe 25 to the head 4, from which the atmos 
pheric air is permitted to vent at the valve 
34 until the head is fully charged with the re 
agent fluid. The head 5 being open to dis 
charge through the pipe 28, the continued in 
jection of the reagent through the pipe 25 
effects the distribution of said reagent from 
the end 2 of the wooden body through the 
grain-pores thereof to its end 3. The fluid 
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at first emitted from the discharge end 3 of 
the wooden body I comprises any fluid pre 
viously existing in the body 1, such as Water 
of sap, &c., which is driven forth by the in 
coming reagent. As soon as the fluid emitted 
from the grain-pores at the discharge end 3 
of the body 1 is of the full strength of the 
fluid injected at the initial end 2 of said body 
the further escape of said fluid through the 
pipe 2S is prevented by closure of the valve 
29, and thereupon the injection of the fluid 
being continued the latter is forced radially 
outward from the grain-pores through the 
surrounding cellular structure of the body 1 
until it appears at the circumference of the 
latter. If it is desired to impregnate the 
wooden body 1 with but a single reagent, the 
process may be terminated with the last step 
aforesaid. However, if it is desired to pro 
duce a mixed salt by the association of two 
reagents within said body the operation afore 
said is supplemented as follows: The valve 
29 is again opened to permit, escape of fluid 
from the end 3 of the body 1 through the pipe 
28, and a second fluid reagent of suitable 
character is admitted by the pipe 25 to the 
head 4 and thence distributed through the 
grain -pores of said body from the end 2 to 
the end 3 thereof. As soon as the fluid elnit 
ted from the discharge end 3 of the body 1 
through the pipe 28 is of the full strength of 
the fluid injected at the initial end 2 of said 
body the further escape of said fluid is pre 
vented by closure of the valve 29, and there 
upon the injection of said second fluid being 
continued the latter is forced radially out 
ward from the grain-pores through the sur 
rounding cellular structure of the body 1 un 
til it appears at the circumference of the lat 
ter, thus intimately associating the two re 
agents throughout all of the structure of the 
wooden body from the center to the circum 
ference thereof and producing an insoluble 
mixed salt therein. 
I find that after the grain-pores of a wooden 

body are impregnated from end to end there 
of, as in the first step of my process above 
described, the time required to effect the ra 

95 

CO 

Io5 

II. ? 

II5 

H 2 ? 

25 

dial impregnation of the remaining cellular 
structure of said body is materially shortened 
by injection of the fluid within said body si 
multaneously from both ends thereof, and for 
this purpose the branch pipe 30 may be con 
nected with the same supply of fluid as the 
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jection of the solution therein is conti 
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pipe 25 and the backflow thereof through the 
pipe 28 be controlled by manipulation of the 
Valves 29 and 31. 
The apparatus shown in Figs. I to IV, in 

clusive, wherein the circumference of the 
wooden body is so exposed during treatment 
as to be readily observed by the operator, 
may be advantageously employed in the treat 
ment of green or other perfectly-sound tim 
ber. However, it is well known that the or 
dinary seasoning of timber frequently devel 
ops lateral fissures therein on the lines of the 
medullary rays, and the aforesaid open ap 
paratus cannot be employed to advantage in 

3. 

tive, or other reagent, and I do not desire to 
limit myself to the use of any particular 
chemical or chemicals. However, Icite the 
following as typical chemicals, which are both 
fireproofing and preservative: aluminium 

the treatment of such a fissured wooden body. 
for the reason that the fissures aforesaid 
afford a ready went for the reagent fluid 
injected within its grain -pores, and thus 
render it difficult to distribute the reagent 
throughout the structure. I find that the 
difficulty aforesaid may be entirely over 
come by inclosing the body 1 with a cylin 
drical shell 30, as indicated in Fig. W, which 
shell may be united in fluid-tight relation 
with the opposed heads 4 5 by any conven 
ient means. Said shell being provided with 
suitable piping connections 37 38, respec 
tively, controlled by valves 39 40, any suit 
able fluid may be introduced to said shell 
surrounding the body landform a hydrostatic 
band around the body 1 to prevent the split 
ting of said body during rapid treatment and 
also to check the discharge of the reagent 
fluid through any lateral fissures which may 
exist in said body. 

It is to be noted that during the treatment 
of a wooden body with a reagent in solution, 
as above described, the liquid first emitted 
from the discharge end-of said body is prac 
tically free from the reagent existing in the 
Solution being injected at the initial end 
thereof, the reagent having been filtered from 
the solvent liquid during its passage through 
the wooden body. However, the injection 
being continued, the specific gravity of the 
liquid being emitted gradually increases un 
tilitis substantially equal to that of the origi 
nal solution, at which stage in the process I 
find that the solution has distributed the re 
agent entirely through the grain-pores of the 
Wooden body, but without penetration of the 
cellular and fibrous structure surrounding 
the grain-pores thereof, and the injection of 
the solution may be continued indefinitely 
Without causing the reagent to penetrate said 
cellular and fibrous structure if the discharge 
of said liquid from the end of the wooden 
body is permitted to continue. Therefore the 
structure surrounding said grain-pores can 
only be impregnated with the reagent by pre 
venting the further escape of the liquid at 
the discharge end of said body while the in 

ned, 
as hereinbefore described. 

It is to be understood that the process here 
in described may be utilized in impregnating 
Wood with any suitable fireproofing, preserva 

sulfate, used alone or with other ingredients, 
in a single aqueous solution, from which the 
salt is deposited without apparent decompo 
sition; calcium chlorid followed by alumini 
um sulfate and producing insoluble calcium 
sulfate and aluminium chlorid; sodium sili 
cate followed by calcium chlorid and produc 
ing insoluble calcium silicate and sodium 
cborid. - 
The foregoing reagents are conveniently 

employed in aqueous solution. However, I do 
not aesire to limit myself solely to the em 
ployment of reagents in liquid form. For in 
stance, sodium silicate may be followed by 

o 
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carbonic-acid gas, with the resulting produc 
tion of insoluble calcium silicate and sodium 
carbonate. w 

It is to be noted that although the result 
ing salts last named in each instance afore 
said-to wit, aluminium chlorid, sodium chlo 
rid, and sodium carbonate-are per Sehygro 
scopic, such salts when deposited with their 
companion salts as specified aire prevented 
from manifesting their ordinary hygroscopic. 
capacity, the atoms of hygroscopic salts be-, 
ing, as it were, en meshed or entrained in the 
atoms of their companion salts which are not 
hygroscopic, so that wood treated with any one 
of the foregoing pairs of reagents is entirely 
free from any apparent hygroscopic tend 
ency and practically moisture-proof. More 
over, although I have described a particular 
type of apparatus as a means by which my 
process may be conducted, I do not desire to 
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limit. myself to said means, as it is obvious 
that various forms of apparatus may be de 
vised for the purpose described. 

I claim- * - ... - - - - - 

1. The hereinbefore-described processofim 
pregnating a body of wood, which consists in 
injecting a fluid reagent through said body 

?I o 

from one end thereof to the other, in the di- . 
rection of the grain of Wood; discharging the 
fluid from the opposite end of said body until 
the specific gravity of the fluid being emitted 
is substantially equal to that of the fluid be 
ing injected; thereupon preventing the escape 
of the fluid from said body at the discharge 
end thereof; and continuing the injection of 
the fluid, until it is distributed radially from 

II5 

the center through the substance of the wood 
and appears at the circuimference thereof, sub 
stantially as set forth. - 

2. Thehereinbefore-describedprocess ofim 
pregnating a body of wood, which consists in 

I25 

injecting a reagent in solution through said . 
body from one end thereof to the other, in the 
direction of the grain of the wood; discharg 
of said body until the specific gravity of the 
liquid being emitted is substantially equal to 
that of the solution being injected; thereupon 

ing the solvent liquid from the opposite end 
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site end of said body until the specific grav 

preventing the escape of the liquid from said 
body at the discharge end thereof; and con 
tinuing the injection of the solution until the 
reagent is distributed radially from the cen 
ter through the substance of the wood and ap 
pears at the circumference thereof, substan 
tially as set forth. 

3. The hereinbefore-described process of im 
pregnating a body of wood, with a mixed salt, 
which consists in injecting a fluid reagent 
through said body from one end thereof to the 
other, in the direction of the grain of the 
Wood; discharging the fluid from the oppo 
ity of the fluid being emitted is substantially 
equal to that of the fluid being injected; 
thereupon preventing the escape of the fluid 
from said body at the discharge end thereof; 
continuing the injection of the fluid until it 
is distributed radially from the center through 
the substance of the wood and appears at the 
circumference thereof; terminating the in 
jection of Said first reagent; injecting a sec 
ond fluid reagent through said body from one 
end thereof to the other, in the direction of 
the grain of the wood; discharging said sec 
ond fluid from the opposite end of said body 
until the specific gravity of the fluid being 
emitted is substantially equal to that of the 
fluid being injected; thereupon preventing 
the escape of said second fluid from said body 
at the discharge end thereof; and continuing 
the injection of said second fluid until it is 
distributed radially from the center through 
the substance of the wood, and in association 
with said first fluid, produces an insoluble 
salt, throughout the substance of the wood 
from the center to the circumference thereof, 
substantially as set forth. 

4. The hereinbefore-described processofim 
pregnating a body of Wood, with a mixed salt, 
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which consists in injecting a reagent, in aque 
ous Solution, through Said body from one end 
thereof to the other, in the direction of the 
grain of the Wood; discharging the solvent 
liquid from the opposite end of said body 
until the specific gravity of the liquid being 
emitted is substantially equal to that of the 
solution being injected; thereupon prevent 
ing the escape of the liquid from said body 
at the discharge end thereof; continuing the 
injection of the solution until the reagent is 
distributed radially from the center through 
the Substance of the wood and appears at the 
circumference thereof; terminating the in 
jection of said first solution; injecting a sec 
Ond reagent, in aqueous Solution, through 
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said body from one end thereof to the other 
in the direction of the grain of the wood; dis 
charging the solvent liquid from the oppo 
site end of said body until the specific grav 
ity of the liquid being emitted is substan 
tially, equal to that of the second solution 
being injected; thereupon preventing the es 
cape of said second liquid from said body at 
the discharge end thereof; and continuing 
the injection of said second solution until 
the second reagent is distributed radially 
from the center through the substance of the 
Wood, and in association with said first re 
agent produces an insoluble salt throughout 
the substance of the wood from the center to 
the circumference thereof, substantially as 
Set forth. 

In testimony whereof I have hereunto 
signed my name, at Philadelphia, Pennsylva 
nia, this 14th day of May, 1901. 

JOSEPH I. FERRELL. 
Witnesses: 

ARTHUR E. PAIGE, 
PHILIP PISTOR, 
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