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To ai dhom, iii pay concern: 
it known that, i, WALTER A. NIVLING, 

tizen of the United States, and residing 
3oston, in the county of Suffolk and 

ate of vassachusetts, have invented a new aid improved Coating Apparatus, of which 
the following is a specification. 
This application is a continuation in part 

of my application Serial Number 864,402, 
filed October 1st, 1914. 
This invention relates to means for and 

a process of maintaining the supply of 
liquid, such as starch sizing, in receptacles 
wherein yarn, webs, fiber or other material 
is to be immersed and coated or impreg 
nated. 
The strength or sizing value of starch siz 

ing is dependent upon preserving the liquid 
in the same condition as when freshly made. 
The starch-solution is not a true solution 
but rather a crude or colloidal solution car 

3. 

rying in suspension undissolved skeletal 
forms of starch granules, and whenever 
these skeletal forms are removed, or broken 
down by agitation, or if the solution is al 
lowed to cool and then re-heated, the service 
is greatly impaired. The condition is more 
clearly understood after microscopic tests 

30 
of two solutions of the same percentage 
strength-one fresh and the other having 
been subjected to long boiling, to cooling 
and re-heating, or to excessive agitation. In 
the first case the skeletal forms are seen to 

35 
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threads at the lease rods. 

crowd one another and to influence the rate 
of flow or viscosity; in the latter, the vis 
cosity has been largely reduced by a break 
ing down of the skeletal forms. The de 
terioration to a point wholly unfitting it 
for sizing work can, in extreme cases, be 
minutes. . . . . 

The effect of lessening the body or vis 
cosity by destroying these skeletal forms is 
that less size is taken up by the yarn or 

brought about in as short a time as thirty 

by the web of the cloth and less retained 
after the yarn or cloth passes the Squeeze 
rollers, Every slasher attendant, or cloth, 
finisher recognizes the effect of “running 
down” of his size. At frequent intervals he 
passes his fingers between the opening 

The difference in 
he adhesive bond between adjoining threads 
is immediately apparent. When there is an 
evidence of insufficient size on the varn or 

Specification of letters attent. . . . . . . . it a -i-. -- ri: is 3:34-3A... it's s 
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cloth, he tries to restore the desired condition 
by adding a fresh lot of size which has not 
become Yitiated or run down. It is evident 
therefore that conditions are constantly 
changing and at no two times is the size ex 
actly the same. A greater or less amount is 
obviously on different parts of the warp, 
due in part to there being strong size in the 
size box at Some times and weak size at 
others, due also to the variations in the 
amount (volume) of size in the size box. 

It will be seen from the foregoing that 
an ideal col,dition would be constant level 
(volume) of size in the size box and a con 
tinuous renewal with strong size that would 
keep a uniform consistency every hour of 
the day. 
This requires a continuous addition of 

prime size equal to or preferably in excess 
of the requirements of the yarn or cloth 
passing through the size box or mangle. 
Inasmuch as the rate of travel is subject to 
many variations due to stopping to change 
beams, slowing down or speeding up after 
breakout or laying in a set, etc., it is impos 
sible to so regulate a stream of size as to 
meet these variations. 
From what has been previously pointed 

out relative to causes of deterioration of 
starch size solutions, measures for securing 
full service from starch in sizing must also 
go back of the size box or mangle and in clude the proper preparation and handling 
of size. In many starches not well made 
or purified there will be found agglomera 
tion of starch grains, held together by im 
purities, gluten, or cellular tissue. Unless 
every granule of starch is separated from 
its neighbor a uniform solution free from 
lumps cannot be secured. It is therefore ad 
visable to agitate the starch very thoroughly, 
violently in fact, while slowly heating to 
boiling and then continuing the boiling un 
til the whole mass has come to solution. 
faving brought the solution to a thorough 
boil, it should be sent through a strainer to 
a storage kettle, from which the several 
slashers or mangles are supplied. In this 
kettle the agitation should be reduced to 
just enough to maintain a uniform tempera 
cure and suspension, as unnecessary agita 
tion is injurious. This kettle should pref-. 
erably be steam-jacketed or insulated. 

All starch solutions undergo change on 
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in the pipes to cool and congeal; or, in 
those cases in which efforts were made to 20 

standing, which lessens their sizing value. 
It is therefore advantageous to supply sev 
eral slashers from one kettle, as by so doing 
the size is used up while in prime condi 
tion. In the customary arrangement, size 
suffers great impairment of quality from 
too much agitation, from too long a time 
elapsing from the time of preparation to 
the time of use, and to deterioration and 
damage from lumps and skins formed by 
changes in temperature. 

Heretofore in sizing yarns for weaving, 
the sizing liquid or “size' has been drawn g 
into the size boxes intermittently, usually 
through pipes of from one and one-half to 
two and one-half inches in diameter so as to 
fill the boxes quickly. The valves were then 
closed, which allowed the size remaining 

maintain a circulation, the path of the liquid 
was a circuit from the supply kettle through 
a pump and pipelineback to the kettle. 

25 

if 
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This gave rise to “dead ends' adjacent the 
slashers or elsewhere; in other words, did 
not include the whole size supply lines, 
which merely localized the trouble. Also, 
on account of the continuous and rapid 
pumping of the major portion of the whole 
mass in previous systems, the circulation 
referred to is rapid-a, kettle of size be 
ing ordinarily handled by the pumps in 
from three to five minutes, the size there 
fore being subject to violent agitation, 
which takes away from its body. One often 
hears the expression “the life has all been 
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pumped out of the size.” This is actually 
the case-the size has been deteriorated; it 
not only lacks its original value but the last 
of the kettle is very much inferior to the first 
portion from this cause alone. 

It was impossible to reduce the supply 
through these pipes of relatively large 
diameter so as to get a stream approxi 
mately equal to the rate of consumption of 
size by the yarn traveling through the size 
box, owing to the elliptical opening formed 
when throttling down a valve of large 
diameter. The valve and valve walls were 
in such close proximity, when the opening 
was reduced to correspond to or slightly 
exceed the rate of consumption of size, that 
they would not permit a continuous flow. 
Very small particles of foreign matter or 
congealed size, carried in the size, would 
obstrict the opening so that no continuous 
supply could be maintained except by a 
large opening and large volume of size, 
which is objectionable for reasons already 
pointed out. 
I have found that a specially constructed 

feed device giving a circular opening of, 
say, one-half to one-fourth of an inch in 
diameter, according to the thickness of size, 
amount and character of yarn being sized, 

1286,002 

and the head under which the opening is 
placed, and optionally a largerigpening for 
quickly starting up the machine, will not 
become clogged and will supply a substan tially uniform quantity of sizing liquid 70 

sufficient to equal or slightly exceed that 
consumed in the sizing box. The slight ex 
cess which, for example, may be ten to 
twenty per cent. of that brought to the ma 
chine can be returned to the source and re 
used, thus preventing the impairment of the 
remaining eighty or ninety per cent. 
With the foregoing in mind, the nature 

of the present invention will be more readily 
understood. It consists in means for and a 
process of preparing, distributing and ap 
plying the size whereby the deterioration 
caused by cooling and re-heating, by an 
excess or by an insufficient quantity in the 
size machine, by agitation and by time is 
much reduced, and whereby the size in a 
particular slasher or size box may 
newed and sizing quality maintained, ap 

be re 

proximately in accordance with the de 
mands of the material being treated therein; 
also in means whereby the strength of the 
size in the size box may be continuously and 
accurately controlled and whereby a con 
stant volume may be maintained; in means 
whereby an active size of a desired strength 
may be supplied to a given slasher by blend 
ing sizes of different strengths contained in 
separate storage receptacles; in means 
whereby active sizes of different strengths 
may be supplied to different size boxes by 
separately blending in different proportions 
sizes of different strengths derived from a 
plurality of storage receptacles; in means 
for rapidly mixing a batch of size by vio 
lently agitating the ingredients thereof when 

means for agitating the batch less violently; 
in means for delivering the batch from the 
mixer to either one or a plurality of storage 
receptacles; in means for circulating the 
size through a path that includes the size 
box and the storage receptacle, thus avoid 
ing “dead ends'; in means for applying 
steam to the pipes for the purpose of heat 
ing or cleaning; in sight devices solocated 
as to allow ready observation of the flow of 
size from the several sources together with 
the action of the steam; means whereby the 
level of the sizing liquid in the receptacles 
may be controlled and whereby the recep 
tacles may be readily drained; and in the 
use of valves having small and large circu 
lar passageways, as above suggested. 
The invention also consists in the details 

of construction shown, described and 
claimed. In the accompanying drawings, Figure 1. 
is a diagrammatic perspective of one em 
bodiment of my invention. Fig. 2 is a lon 
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first preparing, and thereafter delivering the 
batch to a storage receptacle that includes. 
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gitudinal section through a three-way valve 
shown in Fig. 1. Fig. 3 is a section on the 
line 3-3 of Fig. 2. Fig. 4 is a vertical sec 
tion through one of the tanks. Fig. 5 is a 
fragmentary elevation showing a modifica 
tion in the piping. Fig. 6 is a similar view 
illustrating another modification. Fig. 7 is 
a longitudinal section through the fluid 
level controlling device. Fig. 8 is a section 
on the line 8-8 of Fig. 7 with one of the 
gates lowered. Fig. 9 is a plan view corre 
sponding to Fig. 7. Fig. 10 is a perspective 
view of the gate shown in Figs. 7, 8 and 9. 
Fig. 11 is a vertical section through a sight 
device whereby the flow of sizing liquid may 
be observed. Fig. 12 is a section on the line 
12-12 of Fig. 11. 

Similar reference characters refer to like 
parts throughout the several views. 
In the embodiment of the invention shown, 

the sizing is mixed in the make-up kettle or 
tank 100 (which is provided with an agi 
tator of any approved character, such, for 
example, as the agitator 101 driven by gear 
ing 102, shaft 103 and pulley 104, illustrated 
in Fig. 4), and is pumped therefrom through 
the pipes 105, 106, 107 and 108 and valves 
109 by a pump 110 and delivered through 
screen boxes 111 of suitable form into stor 
age receptacles 1 and 2 in batches of differ 
ent strengths. The storage kettles 1 and 2, 
for convenience, are made of greater capac 
ity than the kettle 100. The make-up tank 
and the storage tanks, particularly the latter, 
are each preferably jacketed to receive steam 
from a main 39 through the pipes 112 and 

40 

45 

valves 113, and each of the tanks is pro 
vided in its top with a door 114 which may 
be latched in closed position by any desired 
means (not shown). Each of the storage 
receptacles is also equipped with an agitator 
which may be the same as or different from 
that heretofore described. In use, how 
ever, the agitator in the mixing tank is run 
at high speed to cause a rapid mixing of the 
ingredients, whereas the agitators in the 

50 

55 

60 

35 

storage receptacles run but slowly, thus 
avoiding the deterioration due to excessive agitation. 
The sizing liquid is supplied from the 

storage tanks 1 and 2 by piping hereinafter 
described, to the sizing boxes or slashers 3 in 
which yarn, web or other material to be 
coated may be subjected to the sizing liquid 
by the action of the rolls 6, 7, 8 and 9, or in 
any other desired manner. The level of the 
liquid in the sizing receptacles may be con 
trolled and the excess liquid may be re 
turned to the storage tanks by instrumentali 
ties, the details of which will be pointed out 
later. r 

Leading from the storage tanks 1 and 2 
through the valves 11 and 12 are the supply 
pipes 13 and 14 that connect, respectively, to 
the line pipes 15 and 16. Each of the latter 

3. 

is provided with a T 17 from which a short 
pipe 18 leads to a three-way valve 19, best 
shown in Figs, 2 and 3. The valves 19 are 
preferably provided with a longitudinal cir 
cular passage 20, and the transverse rela 
tively smaller circular passage 21 across 
which extends the rotatable valve member 
22, that may be tapered, and is held in place 
by the usual stem 23, nut 24 and washer 25, 
the end opposite the nut being provided with 
means, such as the rectangular portion 26, to 
which force may be applied in an obvious 
manner. The rotatable member is prefer 
ably provided with the circular opening 27 
of Substantially the same size as the passage 
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80 
20, from which leads the circular lateral 
opening 28 of substantially the same diam 
eter as the passage 21. The valve may ob 
viously be turned to afford an unobstructed 
flow of gig through the passage 20 and 
opening 27, 
through the opening 28, the opening 27 and 
the passage 21 (Fig. 3); it may be turned 
so as to entirely prevent the flow, or it may 
be turned to connect the passage 21 with the 
lower end of the passage 20. 
The said lower ends of the passages 20 

communicate with the Y 31 through the 
nipples 32, fittings 33 and pipes 34; and 
from the lower end of the Y the pipe 35 
leads downwardly into the sizing receptacle. . . 

85 
or to afford a restricted flow . . . 

90 

95 
The passages 21 may lead laterally through . 
the pipes 36 to a sight device 37 that may be 

pipe 88, to a , 
100 

connected, by means of the 
main steam pipe 39 supplied with 's 40, 
the valves 41 being inserted to control the 
admission of steam; and extending down 
Wardly from the sight device to the sizing 
receptacle is the pipe 42 having the valve 43. . . . 
See modified construction in Fig. 6. 

. It will therefore be seen that either of the 
three-way valves may be turned to fill the 
sizing receptacle quickly through the pipe 
35, after which it may be positioned to afford 
a smaller flow through the pipes 36-42, 
steam being admitted at the same time 

105 

10 

through the pipe 38, if desired, to heat the 
liquid or to dilute it and render.it less vis 
cous. Should the pipe 18 become clogged, 
the valve 43 may be closed and the valve 41 
opened, whereupon steam will flow through 
the pipe 86, passage 21 and openings 27-28 
up into the pipe 18; and should the pipes 
below the valves 19 become clogged, the 
valve plugs can be so turned that the open 
ings 28 face downwardly, whereupon the 
steam will pass down into the pipes 34-35. 
Usually, however, the smaller pipes only are 
liable to clog, and these pipes can be easily 
cleared by the jets of steam. 

Duplicate installations are indicated by 
dotted lines in Fig. 1, but it is apparent that 
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these may be omitted. The primary purpose 
of the provision of two tanks 1 and 2 is to 
allow the use of sizing liquids of different 130 



strengths. It is clear that, by properly 
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manipulating the valves, the weak liquid, 
say, may be brought to the receptacle 3 
from the tank 1, or the strong liquid may be 
brought from the tank 2, or liquid may be 
brought to the receptacle 3 in definite pro 
portions from both of the tanks and simul 
taneously mixed to the proper consistency. 
It is also clear that liquid of a given strength 
may be supplied to one of the receptacles 
3, and that liquid of another strength may at 
the same time be supplied to each of the 
others. 
The sight device 37 (Figs. 11 and 12) 

comprises a tubular body 50 having the 
threaded ends 51 on which are received the 
threaded glass retaining rings 52 having the 
inwardly extending flanges 53 whereby the 
sight glasses 54 are secured in place, pack 
ing rings 55 and 56 being interposed be 
tween the glass and the adjacent surfaces. 
The inner surface of the body merges at 
both top and bottom into the flaring de 
flectors 57 and 58 that, as shown, are of 
frusto-conical form and surround, respec 
tively, the extended lower end 59 of the pipe 
38 (that may enter the body through a bush 
ing 60 whereby pipes of different sizes may 
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be accommodated by a single opening in the 
body), and the upper end of the pipe 42. 
(which may likewise be received in a bush 
ing 61). The pipes 36 enter the body, from 
the side and extend out over the upper end 
of the deflector 58 so as to discharge their 
contents well within the latter. The fow 
of liquid and steam is thus rendered visible 
and contact of the liquid with the glasses 54 
is prevented. . . . 
The supply of liquid to the tank 3 in ex 

cess of that required is conducted through 
the short pipe 63 to the level-controlling de 
vice 64, from which a pipe 65 leads through 
the valve 66 to the sewer 67. Also leading 
from the level-controlling device is a second 
pipe 68 that may be brought, by means of 
the three-way valve .69 and pipes 70, into 
communication with either of the pipes 71. 
or 72 from which the liquid may be re 
turned to the tanks 1 and 2 through the 
screen boxes 111 by means of the pipes 120, 
pumps 121 and pipes 122. Sight devices 73, 
similar to that already described, may be 
inserted in the pipes 65 and 70, in which case 
the openings corresponding to the pipes 36 
should be closed by plugs 74. 
The level-controlling device (Figs. , 8, 

comprises the tank having the 
bottom 76 and the preferably curved ends 
77. The pipes 63 and 65 enter the tank near 
one end, and the pipe 68 is threaded into 
the bottom of the tank near the opposite end. 
At a point between the pipe 68 and the pipes 
63-65 the side walls of the tank are joined 
by a partition 78, the lower end of which 
is cut away to form the passage 79 and the 

. 
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upper end of which is cut away to form the 
opening 80. Adjacent the edges of the pas 
sage 79, the partition is provided with the 
short opposed dove-tailed guides 81, between . 
which a gate 82 having the handle 83 is 
adapted to slide. Upon the opposite side, 
the partition has formed thereon the dove 
tailed guides 84, between which the gate 85 
may be guided. This gate preferably in 
cludes a threaded lug 86 through which 
passes the adjusting Screw 87, the lower end 
of which contacts with the bottom of the 
tank and the upper end 88 of which may be 
squared or otherwise adapted to receive an 
application of force whereby it may be 
turned about its axis. 
The gate 82 may be positioned to close 

the passage 79 and the gate 85 raised until 
its upper edge is at the level at which the 
liquid is to be maintained in the sizing re 
ceptacle. The excess sizing liquid then 
merely runs over the top of the gate and 
passes of through the pipe 68. Since the 
adjusting screw 87 is not connected to the 
body of the box in any way, it is obvious 
that it, as well as the gate 85, may be lifted 
bodily out of the guides, which is convenient 
when it becomes necessary to clean the varia 
ous parts. The same is true of the gate 82. 
As indicated in Fig. 6, the pipe 42 may 

be connected to the pipe 35; and, as shown 
in Fig. 5, each one of the pipes 15-16 may 
be connected to the slashers through the nip 
ples 125, pipes 126-127, sight device 73 and 
three-way valve 19 for filling the size boxes 
rapidly, or through the three-way valve, 
small pipes 128, T 129 and sight device 
73 for continually renewing the supply. 
Steam may be admitted to the sight device 
through the pipe 130 and valve 131; and a 
pipe 132 (equipped with a valve 133 in case 
steam is to be used) affords venting means 
whereby a better circulation is insured. 

Review of operation. 
Batches of size of different strengths are 

rapidly mixed in the mixer 100 by running 
the agitator at a high speed, and are then 
pumped, respectively, into the tanks 1 and 
2, in which, as before stated, the agitators 
run slowly to avoid deterioration. The liq 
luid from the tanks passes to the mains 
15-16 from which the size boxes may be 
rapidly filled through the passages of larger 
cross-section. The valves are then turned to 
direct the flow through the smaller pipes 
which may be cleaned or heated as hereto 
fore described. The level-controlling de 
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120 

vice 64 insured immersion of the fiber at a 
constant depth, which, however, may be va 
ried at will, and excess size is returned to 
either. one or both of the storage tanks by 
the pumps 121. (A single pump and proper 
piping may, of course, be substituted for the 
duplicate installation shown). It will be 130 
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observed that this circulation includes the 
storage receptacles and the slasher and 
avoids the usual dead ends. The quantity 
of liquid flowing being Small, it follows that 
deterioration due to circulation is practi 
cally avoided. Whenever it is desired to 
empty a size box, the corresponding valve 66 
is opened, thus preventing the formation of 
skins and the like. 
The use of a plurality of slashers supplied 

from the sources of different strengths pro 
portionately reduces the time in which the 
size is subjected to cooling, and allows the 
simultaneous treatment of the material pass 
ing through the different slashers by active 
sizes of strengths which may differ from 
each other and from either of the sources. 
While I have shown and prefer to use 

branch conduits comprising three-way 
valves for conducting the sizing fluid, it is 
obvious that, in some cases, the three-way. 
valves may be dispensed with and other con 
duits and gate valves, with passages corre 
sponding to those in the three-way valves, 
used in lieu thereof. It is also clear that 
many other changes may be, made in the de 
tails of construction without departing from 
the spirit of my invention; and that, while 
the present embodiment is intended for use in sizing yarn and the like, the apparatus. 
is also applicable to coating operations gen 
erally. It will be understood that by the 
word “fabric' employed in some of the 
claims, it is meant to include either the 
woven fabric or the yarns from which it is . 
made. I do not, therefore, wish to be lim 

A. ited otherwise than as indicated by the sub joined claims. 
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I claim:- 
1. A coating apparatus comprising a 

source of supply of coating liquid, a conduit 
leading therefrom, a three-way valve con 
nected to the conduit, discharge pipes of 
larger and smaller diameters connected to 
Said valve, a steam pipe connected to said Smaller discharge pipe, and a receptacle in 
which the coating liquid is used. 

2. A coating apparatus comprising a 
source of supply F coating liquid, a recep 
tacle in which the coating liquid is used, 
conduits having passageways of different 
cross-sectional area leading to the receptacle 
and through which liquid from the source 
may pass, and means for conducting steam 
to the interior of one of the conduits where 
by the conduit may be cleaned or the liquid 
may be heated. 

3. A coating apparatus comprising a 
source of supply of coating liquid, a recep 
tacle in which the coating liquid is used, 
conduits having passageways of larger and 
smaller cross-sectional area leading to the 
receptacle and through which liquid from 
the Source may pass, and means for conduct 
ing heating fluid to the interior of the pas 

terior of the directing means. ". . . 

Sageway of Smaller cross-section whereby 
the liquid passing therethrough may be 
heated. r 

4. A coating apparatus comprising a 
Source of supply of coating liquid, a recep 
tacle in which the coating liquid is used, 
conduits having passageways of larger and 
Smaller cross-sectional area leading to the 
receptacle and through which liquid from 
the Source may pass, and means for conduct 
ing steam to the interior of the passageway 
of smaller cross-section whereby the liquid 
passing theirethrough may be heated or the 
passageway may be cleaned. 

5. A coating apparatus comprising a 
plurality of Sources of coating liquid, the 
liquid in one of the sources being of a 
strength different from that in another, a 
receptacle in which the liquid is used, means 
for directing the flow of liquid from the 
Sources to the receptacle and for regulating 
the amount of flow from one of the sources 
in respect to the flow from another source, 
and means for Supplying steam to the in 

. A coating apparatus comprising a plu 
rality of sources of coating liquid, the liq 
uid in one of the sources being of a strength 
different from that in another, a receptacle 
in which the liquid is used, means for di. 
recting the flow of liquid from the sources 
to the receptacle, and means for supplying 
steam to the interior of the directing means. 7. Coating apparatus comprising a source 
of coating liquid, a receptacle in which it 
may be used, conduits of larger and smaller 
cross-section through which liquid may flow 
on its Way from the source to the receptacle, 
means for determining the conduit through 
which the liquid mayflow, the arrangement 
EE Such that the receptacle may be quickly filled through the conduit of larger 
cross-section, and thereafter supplied with 
a regulated amount through the conduit of 
Smaller cross-section. 

8. Coating apparatus comprising a source 
of coating liquid, a receptacle in which it 
may be used, conduits of larger and smaller 
cross-section through which liquid may flow 
On its way from the Source to the receptacle, 
means for determining the conduit through 
which the liquid mayflow, the arrangement 
being. Such that the receptacle may be 
quickly filled through the conduit of larger 
cross-section, and thereafter supplied with a 
regulated amount through the conduit of 
Smaller cross-section, and means for deter mining the level of the liquid in the recep 
tacle. 8 

9. Coating apparatus comprising a source 
of coating liquid, a receptacle in which it 
may be used, conduits of larger and smaller 
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cross-section through which liquid may ?low . 
from the Source to the receptacle, means for 
determining the conduit through which the 30 
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liquid may flow, the arrangement being such 
that the receptacle may be quickly filled 
through the conduit of larger cross-section 
and thereafter supplied with a regulated 
amount through the conduit of Smaller 
cross-section, and adjustable means for de 
termining the level of the liquid in the re 
ceptacle. . 

10. Coating apparatus comprising a Source 
of supply of coating liquid, a receptacle in 
which the coating liquid is used, a pipe lead 
ing from the source of supply, a three-way 
valve connected to the pipe, discharge pipes 
of larger and smaller cross-section connected 
to the valve and leading to the receptacle, 
said valve having a passage corresponding 
to the pipe of larger cross-section, and also having a circular passage corresponding to 
the pipe of smaller cross-section, whereby 
the receptacle may be quickly filled through 
the pipe of larger cross-section, and whereby 

25 

30 

coating liquid may thereafter be supplied 
uniformly to the receptacle to compensate 
for the amount used in the coating operation 
and clogging of the passages may be largely 
avoided. 

11. Coating apparatus comprising a source 
of supply of coating liquid, a receptacle in 
which the coating liquid is used, a pipe lead 
ing from the source of supply, a three-way 
valve connected to the pipe, discharge pipes 
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of larger and smaller cross-section connected 
to the valve and leading to the receptacle, 
said valve having a circular passage corre 
sponding to the pipe of larger cross-section, 
and also having a circular passage corre 
sponding to the pipe of Smaller cross-sec 
tion, whereby the receptacle may be quickly 
filled through the pipe of larger cross-sec 
tion, and whereby coating liquid may there 
after be supplied uniformly to the recep 
tacle to compensate for the amount used in 
the coating operation and clogging of the 
passages may be largely avoided. - 

12. Coating apparatus comprising a plu 
rality of sources of liquid, a receptacle in 
which said liquid is used, a sight device, 
pipes leading from said sources of supply 
to said sight device, and a conduit leading 
from said sight device to said receptacle, 
means for determining the flow of liquid 
through the first mentioned pipes, said sight 
device allowing the relative amounts of 
liquid flowing through the first mentioned 
pipes to be observed. 

13. Coating apparatus comprising a plu 
rality of sources of liquid, a receptacle in 
which said liquid is used, a sight device, 
pipes, leading from said sources of supply 
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to said sight device, means for conducting 
steam to the sight device at will, and a con 
duit leading from said sight device to said 
receptacle, means for determining the flow 
of liquid through the first mentioned pipes, 
said sight, device allowing the relative 
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amounts of liquid flowing through the first 
mentioned pipes as well as the flow of steam 
to be observed, whereby the conduits for the . 
liquid may be cleaned. 

14. Coating apparatus comprising a 70 
Source of coating liquid, a receptacle in 
which the coating liquid is used, a sight de 
vice, a pipe leading from said source of sup 
ply to said sight device, a second pipe lead 
ing from the sight device to the receptacle, 75 
a steam pipe also leading to said sight de 
vice, said sight device comprising a body, a 
transparent member supported by the body, 
and a deflector supported by the body in 
position to prevent contact of the coating 80. 
liquid passing through the sight device with 
the transparent member. 

15. Coating apparatus comprising a 
Source of coating liquid, a receptacle in 
which the coating liquid is used, a sight de 85 
vice, a pipe leading from said source of . 
supply to said sight device, a second pipe 
leading from the sight device to the recepta 
cle, a steam pipe also leading to said sight 
device, said sight device comprising a body, 90 
a transparent member supported by the 
body, and an upwardly flaring deflector sup 
ported by the body in position to receive the 
discharge of coating liquid from the first 
mentioned pipe and prevent contact of said 95 
liquid with the transparent member, and to 
guide the liquid to the second mentioned 
pipe. 

16. Coating apparatus comprising a 
Source of coating liquid, a receptacle in 100 
which it may be used, conduits of larger and 
smaller cross-section through which liquid 
may flow on its way from the source to the 
receptacle, means for determining the con 
duit through which the liquid may flow, the 105 
Smaller conduit being circular in cross-sec 
tion, the arrangement being such that the 
receptacle may be quickly filled through the 
conduit of larger cross-section, and there 
after supplied with a regulated amount 110 
through the conduit of smaller cross-section. . 

17. Coating apparatus comprising a 
source of coating liquid, a receptacle in 
which it may be used, conduits through which the liquid may flow on its way from 115 
the source to the receptacle, valve means for 
determining the conduit through which the 
liquid may flow, said valve means including 
a passage of larger cross-section and a pas 
Sage of Smaller cross-section, said last men- 120 
tioned passage being circular in cross-sec 
tion, the arrangement being such that the 
receptacle may be quickly filled through the 
conduit of larger cross-section, and there 

w 

after supplied with a regulated amount 125 
through the conduit of smaller cross-sec 
tion. 

18. Coating mechanism comprising a re 
ceptacle for coating liquid, a plurality of 
line pipes, a pair of three-Way valves, pipes 130 

y 
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connecting the same to the line pipes, main discharge pipes extending downwardly, 
smaller pipes extending across between the 
valves and joining a steam pipe and a dis 
charge pipe, and means for controlling the 
flow of steam. 

19. Coating apparatus comprising a re 
ceptacle for coating liquid, a source of Sup 
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ply and a pipe extending therefrom, a three 
way valve connected to said pipe and com prising a revoluble member having passages 
of unequal size, discharge pipes of unequal 
size connecting to said valve so as to receive 
the liquid according to the position of the 
movable member, and means for conducting 
steam to the smaller discharge pipe. 

20. Coating apparatus comprising a re 
ceptacle for coating liquid, a pair of pipes 
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parallel to each other, a pair of three-way 
valves, a pair of discharge pipes connecting 
to said valves and then bent toward each 
other, means uniting said discharge pipes, a 
fitting between the valves, a small dis 
charge pipe connecting each valve to said 
fitting, a pipe extending from said fitting to 
convey away the material brought to the fit 
ting by the small discharge pipes, and a 
steam pipe also connecting to said fitting. 

21. Coating apparatus comprising a re 
ceptacle for coating liquid, a pair of pipes 
parallel to each other, a pair of three-way 
valves, a pair of discharge pipes connecting 
to said valves and then bent toward each 
other, means uniting said discharge pipes, a 
fitting between the valves, a small discharge 
pipe connecting each valve to said fitting, a 
pipe extending from said fitting to convey 
away the material brought to the fitting by 
the small discharge pipes, a steam pipe also 
connecting to said fitting, and means mount 
ed in the steam pipe whereby the passage 
of condensed steam may be observed. 

22. Coating apparatus comprising a re 
ceptacle for coating liquid, a supply pipe, 
a three-way valve connected thereto, a large 
discharge pipe connected to said valve, said 
valve comprising a revoluble member hav 

50 
may convey away 
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ing communicating transverse passages of 
unequal size, discharge pipes connecting to 
said valve in such a manner that either one 

the material passing 
through the valve according £o the position 
of the revoluble member, a fitting connect 
ing to one of the discharge pipes, a steam 
pipe connecting to said fitting, and means 
mounted in the steam pipe whereby the pas 
sage of condensed water to the liquid pass 
ing through the fitting may be observed. 

23. Coating apparatus comprising a plu 
rality of sources of coating liquid, a mixer 
for mixing the liquid, means for delivering 
the liquid from the mixer to either of the 

sources at will, the liquid of one of the 
sources being of a different strength than 
that from another, a plurality of recepta 
cles in which the liquid is used, means for 
directing the flow of liquid from the Sev 
eral Sources to one only of the receptacles 
at a time or to a plurality of the receptacles 
simultaneously, and means for regulating 
the amount of flow from one of the sources 
in respect to the amount from another 
whereby the strengths of the liquid in the 
various receptacles may be accurately and 
continuously controlled. 

24. The process of sizing which consists 
in mixing sizing liquid to form batches of 
different strengths by agitating the ingredi 
ents thereof in a mixing receptacle, deliver 
ing the size of a given strength to one stor 
age receptacle and the size of another 
strength to another storage receptacle, agi 
tating the sizes in the storage receptacles 
less violently than in the mixing receptacle, 
combining the liquids from the storage re 
ceptacles in predetermined ratio to form an 
active size of strength different from the 
strength of either of said liquids and caus 
ing the active size to circulate in a path 
that includes one of the storage receptacles 
and a slasher in which it may be used. 

25. The process of sizing which consists 
in mixing sizing liquid to form batches of 
different strengths by agitating the ingredi 
ents thereof in a mixing receptacle, deliv 
ering the size of a given strength to one 
storage receptacle and the size of another 
strength to another storage receptacle, agi 
tating the sizes in the storage receptacles less 
violently than in the mixing receptacle, com 
bining the liquids from the storage recep 
tacles in predetermined ratio to form an 
active size of strength different from the 
strength of either of said liquids and caus 
ing the active size to circulate in a path 
that includes one of the storage recepta 
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cles, and a plurality of slashers in which it 
may be simultaneously used at the same o 
different strengths. 

26. A sizing apparatus comprising a e 
source of sizing liquid, a receptacle in which 
the liquid is used, means for rapidly filling 
the receptacle through an opening of rela 
tively large cross section and for thereaf 
ter maintaining a limited continuous flow 
through a free opening of Smaller cross sec 
tion, said last named opening being of a 
shape such that substantially the greatest 
area is secured with substantially the least 
peripheral dimension whereby a relatively 
Small continuous flow of liquid is insured 
Without clogging. 
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