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APPLICATION OF GELLULOSE-ESTER LACQUERS. 

Application ?led August 19, 1925. Serial No. 51,201. 

To all whom it may concern: 
Be it known that I, Rnzun A. BEAUSEJOUR, 

a subject of the King of Great Britain, re 
siding at PortRichmond, in the county of 
Richmond, State of New York, have invent 
ed certain new and useful Improvements in 
the Application of Cellulose-Ester Lac 
quers; and I do hereby declare the following 
to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to, 
make and use the same. 
My invention relates to improvements in 

the application of cellulose ester lacquers. 
The lacquers to which I particularly refer 
‘comprise a solution of a cellulose ester, such 
as cellulose nitrate or cellulose acetate, in a 
solvent or mixture of solvents, such as ethyl 
acetate or butyl acetate or a mixture of the 
two. Such lacquers also usually include 
diluents such as toluol, turpentine or pe 
troleum benzine, and may also include pig 
nents as well as gums, such as ester gum, and 
plasticizers, such as castor oil or tricresyl 
phosphate, for imparting special properties 
to the lacquer. . 
Such lacquers have been applied by va 

rious methods, such as brushing, ?owing, 
spraying or dipping, but for the application 
of such lacquers on a large scale to objects 
having considerable surface area, spraying 
is at present the most important- method. 
These lacquers are hardened by the evap 
oration of their solvent or diluent content 
and are comparatively quick-drying. For 
this‘reason it is difficult directly to obtain 
asmooth coating or a glossy coating, neces 
sitating the use of a smoothing or polishing 
operation as part of ‘the application of the 
lacquer. The cellulose ester content of the 
lacquers, moreover, tends to be again sof-, 
tened on further contact with solvents there 
for so that these di?iculties are not avoided 
by the apparent expedient of applying suc 
cessive coats. With spray application par 
ticularly, the resulting coat has a rough or 
?nely-pebbled surface. I 
In the application of lacquers to objects 

having considerable surface area it accortb' 
ingly has been necessary to employ smooth 
ing or polishing operations, and, due to the 
character of the dried lacquer. coats, par 
ticularly where deposited in a rough or un 
even condition, these smoothing and polish 
ing operations have involved considerable 

time and labor and have been a large part of 
the expense of procuring a satisfactory ?n- ' 
ished coating,‘while at the same time over? 
intensive smoothing or polishing frequently 
resulted in marring of the ?nished surface, 
leaving it de?cient in ?nish or gloss and 
lustre. 
More satisfactory results have been secured 

in lacquering small objects of a size ‘such 
that they could conveniently be dipped witli~ 
out requiring excessive volumes of lacquer, 
but for practical purposes it is usually de 
sirable to carry out the dipping operation 
upon a large number of such small objects at . 
the same time. For the treatment either of a 
large number of small objects or of objects 
having‘ considerable surface area, a dipping 
bath of comparatively large volume has been 
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required and this involves further di?i- ' 
culties. The lacquer compositions usually 
employed are very in?ammable’and the ?re 
riskis considerably increased. Evaporation 
losses are also much greater and the di?‘i 
culties of maintaining the lacquer composi 
tion in the dipping bath constant are also 
accentuated. Moreover, from the practical 

I standpoint, the expense incident to the main~ 
tenance of a lacquer bath of large volume is 
not to be overlooked. 
There have been proposals to apply cer-, 
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tain types of coating compositions by dip- ' 
ping the objects to be coated through a rela 
tively thin layer of the coating composition 
?oating on an aqueous bath. Hitherto, 
however, the substantial exclusion of water 
~inany form from all operations which in-. 
volve the use of cellulose ester lacquers'has 
been considered essential, probably due to 
the blooming or blushing of the ?nish which 
always seems to accompany the presence of 
water or moisture or water-vapor during 
the application of the lacquer to the object 
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to be coated. Apparently, this predis osi 
tion of the art to avoid the presence 0 wa 
ter in any form has discouraged any at 
tempts to apply cellulose ester lacquers by 
such methods, but I have 'found that, by 
proper regard for the conditions of the op 
eration, cellulose ester lacquers can beap 
plied by an‘ operation, of this general type 
with several important advantages. ' 
In spite of the general experience of the 

art that the presence of water in 'any form 
must be avoided during the application of 
cellulose ester lacquers, I have ‘successful 
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1y accomplished the application of cel 
lulose ester lacquers to both wooden and 
metallic objects from a . layer- of the 
lacquer ?oating on an aqueous liq 
uid body, and I have secured improved‘ re 
sults with respect to the character of the 
applied coating and unexpected results 
with respect to freedom of the applied coat 

. ing from bloom or blush. 
10 
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In carrying out myinvention, I ?oat a 
layer of the cellulose ester lacquer on an 
aqueous liquid body and I regulate the 
composition of the lacquer andjof the liquid 
body so that the liquid body is substantially 
immiscible with the lacquer and, advan 
tageously, so that the lacquer is substan 
tially free from components which are 

. soluble in or which dissolve water to any 
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material extent. I then dip the object‘ to 
which the lacquer is to be applied through 
the ?oating layer of cellulose ester lacquer. 
Some of the components of the lacquer 

may be more or less extracted by the aque 
ous liquid body without seriously interfer~ 
ing with the operation, but I ?nd it best 
to correlate the composition of the_l1qu1d 
body and of the lacquer employed in any 
single operation so that the liquid body is 
substantially immiscible with the lacquer. 
To accom lish these results, I may employ 
a saline liquid body of a composition such 
that it is substantially immiscible with the 
lacquer, or I may em loy a lacquer compo 
sition substantially 
which are soluble in or which dissolve 
water, or I may employ such a liquid body 
in conjunction with such a lacquer composi 
tion. 
S eci?c limitations of the composition 

of t e liquid body or of the composition of 
the lacquer cannot be given because they 
are mutually interrelated, and in any case 
vthe composition of the one to be employed 
will be somewhat dependent upon the com~ 
position of the other. For' example, the 
saline solution employed may be a solution 
of sodium chloride, sodium sulphate, potas 
sium chloride, potassium iodide, potassium 
sulphate, magnesium chloride, magnesium 
sulphate or calcium chloride. In general, 
I have found it advantageous to employ 
heavy solutions, such as saturated solutions 
or solutions of salts forming solutions of 
relatively high density, but it will be 
apparent‘, for example, that with speci?c 
lacquer compositions certain salts may give 
better results than others. As a further 
exam le, with' lacquer compositions sub 
stantially free from components which dis 
solve or- which are soluble in water, water 
alone may be employed as the aqueous 
liquid body, whereas with a lacquer con 
taming, for example, substantial amounts 
of ethyl alcohol better results are secured 
by employing a _ saturated solution of 

ree from components. 
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sodium chloride or potassium iodide as this 
decreases the miscibility of the acqueous 
body with the lacquer composition. 

Commercial cellulose nitrate is usually 
transported and handled wet with, ethyl 
alcohol to reduce the ?re hazard, and the 
solvents-and diluents employed in making 
up lacquers as commercially available fre 
quently contain ethyl alcohol. This water 
soluble and‘ water-dissolving content of 
lacquers made from these materials as com 
mercially available are not to be disre 
garded if they are employed as such. 
According to my invention, however, I take 
care of such components as are introduced 
into the lacquer compositions from such 
sources by correspondingly regulating the 
composition of the liquid body on which 
the ‘lacquer layer is ?oated. In the case of 
ethyl alcohol, for example, I employ as a 
liquid body a watersolution substantially 
saturated with, for example, sodium chlor 
ide or potassium iodide. The alcohol may 
also to some extent dissolve in the aqueous 
body but any vsuch tendency may be coun 
teracted by the addition of an appropriate 
amount of some other diluent immiscible 
with water or if the amount of alcohol so 
removed does not materially affect the 
character of the lacquer, for example with 
respect to viscosity,‘ this removal oii alcohol 
may be ignored. ' Solvents and diluents and 
cellulose esters. substantially free from such 
components may, however, be employed 
with advantage. To reduce the ?re hazard 
in handling cellulose nitrate, it may be wet 
with‘ toluol instead of ethyl alcohol. 
The accompanying drawings illustrate in 

a diagrammatic and conventional manner 
apparatus adapted for carrying out my in 
vention, and I will further describe my 
invention in connection . therewith, but it 
will be understood that my invention can 
be carried out in other and di?erent appa 
ratus. In the accompanying drawings, 

Fig. 1 represents in elevation and partly 
in section with parts broken away an 
apparatus adapted for carrying out my 
invention, and 

Fig. 2 schematically illustrates, in a view 
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corresponding to a transverse section through _ 
the dipping tank illustrated in Fig. 1, the 
operation of my invention. 
The drawings are not intended to be to 

scale, and in Fig. 2 particularly the ?lm of 
lacquer on the panel undergoing immersion 
‘is shown in exaggerated form to adapt it 
to pictorial representation. ' 

Referring to Fig. 1, a dipping tank 3 
adapted to contain a liquid body 4; and a 
layer of lacquer 5 ?oating thereon is ar 
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ranged beneath a vertically movable frame ' 
or track 6. The objects-to be dipped are 
supported from a truck or carriage which 
during the dipping operation is carried on 

130 



20 

40 

60 

65 

1.572,4c1 

the frame 6. The carriage 7 is movable on 
to and oil’ of the frame 6 and by providing a 
number of these carriages successive dipping 
operations can be carried out rapidly by 
running the carriage supporting the object 
or objects which have just been dipped off 
on the track and replacing it with a car 
riage supporting the object or objects next 
to be dipped. To provide for regular and 
controlled vertical movement of the frame 
or track 6, one end of the frame is sup 
ported by a plunger 8 of a hydraulic jack 
9 and the other end of the frame or track 
is supported by a wire rope or equalizing 
cable 10 running over suitable pulleys and 
connected to the end of the frame _or track 
adjacent the lunger so that vertical move 
ment of the rame or track will be uniform 
at both ends. To operate the hydraulic 
jack, ?uid under pressure from connection 
1.1 is supplied ‘to the two-way valve 12 
which also communicates with the chamber 
of the jack through connection 13 and an 
outlet connection 14. The valve 12 is ar 
ranged to permit the introduction of ?uid 
under pressure from connection 11 into the 
jack chamber or to permit the escape of ?uid 
from the jack chamber through connection 
14 or to close the jack chamber. The valves 
15. and 16 are provided in the ?uid inlet 
and outlet connections respectively for reg 
ulating the .. rate of ?ow of ?uid there; 
through, and thereby.the rate of vertical 
movement of the track or frame 6. 
Dipping apparatus of the type illustrated 

provides for uniform and regular, motion 
of the object or objects to be dipped dur- 
ing the dipping operation and also enables 
the rate of motion of ‘the object or ‘objects 
to be dipped both up and down to be closely 
controlled. I have found apparatus of this 
type to be advantageous in carrying out the 
invention, but it will be apparent that other 
dipping apparatus might be used. 
In operation, the dipping tank 3 is par 

tially ?lled with a liquid body of greater den 
sity than the lacquer composition to be em 
ployed and substantially immiscible there? 
with, and a layer of the cellulose ester lac 
quer is ?oated on this liquid body. The 
amount of lacquer in the ?oating layer 
should be su?icient to supply the lacquer 
necessary to coat the objects to be dipped 
at least for a single operation and to in 
sure the'provision of a continuous ?lm of 
acquer about the objects to be dipped during 
immersion. The lacquer layer may, for 
example, be of a thickness of from some 
thing less than 11/2" up to 2 to 3" or more. 
\Vith a \lacquer composition substantially 
free from water-soluble or water-dissolving 
components, water may be employed as the 
liquid body for ?oating the lacquer layer 

. unless due to the use, of heavy-pigments 
-the density of the lacquer is greater thaii 

that of water. For ?oating heavier, lac 
quers, or to promote the immiscibility of 
the aqueous body with the lacquer, a saline 
solution such as a solution of sodium 
chloride or potassium iodide may be used as 
the liquid bod . The object or objects to 
be dipped are t en slowly immersed through 
the ?oating layer of lacquer until coated 
over so much of their surface as may be 
desired and are then withdrawn, the speed 
of immersion and withdrawal being regu 
lated to avoid undue disturbance of the ?oat 
ing lacquer layer and to allow for drain 
ing of excess lacquer from the coated object 
or objects. ‘ 

The mechanism of the dipping operation 
itself will be clear from Fig. '2, and it may 
be directly observed by carrying out the 
dipping operation within a glass container. 
As the object to be dipped, illustrated in 
the drawings as a-wood panel'17, enters 
the dipping bath it ?rst contacts with the. 
?oating lacquer layer so that a ?lm of the 
lacquer is formed across its lower edge and 
as it continues to move downwardly through 
the ?oating lacquer layer a’ lacquer ?lm 
forms coating and covering the exposed sur 
face of the object.' As the object is with 
drawn, excess lacquer drains off into the 
?oating layer leaving a coating of the lac 
quer upon the exposed surface of the ob 
ject. Any portions of the lacquer broken 
away from the ?oating layer during the op 
eration tend to separate in the aqueous liquid 
body as globules which quickly rise and on‘ 
contact with the ?oating lacquer layer again 
to join it. 
My invention will be further illustrated 

by the following example: A lacquer com 
position consisting of 150 lbs.‘ of cellulose 
nitrate, 5 gals. of tricresyl phosphate, 35 
gals. of toluol, 25 gals. of ethyl acetate and 
20 gals. of butyl acetate may be employed 
in conjunction with a liquid body of water, 
or better of a saturated solution of sodium 
chloride or potassium iodide. The dipping 
operation may then be carried out as has 
been described in connection with the ap 
paratus illustrated in the drawings using a 
lacquer and a liquid body of'these composi 
tions. In the foregoing lacquer composition, 
30 pounds of the cellulose nitrate may, for 
example, be replaced with 50 lbs. of ester 
gum, and the toluol may, for example, be 
replaced in part by turpentine or petroleum 
benzine or in whole or in part by other dil 
uents or diluent mixtures. Likewise, sol 
vents other than ethyl acetate and butyl ace 
tate may be employed. 1 
'Cellulose nitrate as commercially avail 

able usually contains about 30% by weight 
of ethyl alcohol, the cellulose nitrate being 
Wet with the alcohol to reduce the ?re 
hazard, and commercial ethyl acetate and 
commercial butyl, acetate usually contain 
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substantial amounts. 
, alcohol 1s not excessive, lacquer compositions 

4 

about 15% of ethyl‘ alcohol and about 10% 
It-will ac-v of butyl alcohol respectively. 

cordingly be apparent that, if these com 
mercial materials in the form in which they 
are usually available are employed in a lac 
querv used in carrying out an operation simi 
lar to thatdescribed in the above example, 
ethyl alcohol, which is soluble in water and 
which dissolves water, will be present in 

Where the amount of 

made from the commerical materialsin their 
usual form may nevertheless be ?oated on 
an aqueous bath, and, where an excessive 
amount of alcohol is so introduced into the 
lacquer composition, satisfactory results can 
be secured by employing a saline liquid 
body of suitable composition, such as a satu 
rated solution of sodium chloride or potas 
sium iodide. ' . ’ 

In some cases, when the dipping opera 
tion is continued for prolonged periods, an 
emulsi?cation of the lacquer in the aqueous 
body or of water from the aqueous body in 
the lacquer may tend to take place, and this 
is'v ‘usually due eitherto the presence in the 
lacquer composition or ini'the aqueous bod 
of components which tend to promote suc 1, 
emulsi?cation or to the maintenance of ex 
cessive temperaturesin the dipping bath. 
Certain gums which are sometimes employed 
in lacquers, for example, may tend to pro 
mote emulsi?cation. With respect to tem 

. perature, the dipping operation is best car 
ried out at temperatures as low as can con 
veniently be maintained, although refrigera 
tion is not essential. _The operationcan be 
carried out with a lacquer composition of 
the type described above with bath tempera 
tures of’ from 70 to 75° F. or higher al 
though a better sep‘arationbetween the lac. 
quer layer and the liquid body may be main 
tained by the maintenance of ' lower tem-__ 
peratliresr The dipping bath may, for ex 
ample, be cooled by circulating water or 
other cooling medium through pipe coils 
arranged in the dippin tank or in heat 
exchanging relation wit the walls of the 
dipping tank to maintain bath temperatures 
of from 40 to 65°F, although lower tempera 
tures may be used. Low bath‘ temperatures 
have the further advantages of retarding 
eva. oration from the bath and of assisting 
in e application of relatively thick single 
coats with any particular lacquer composij 
tion.‘ If emulsi?cation ‘proceeds to any ob 
jectionable' extent, the lacquer‘ layer and the 
emulsi?ed part of the dipping bath may be 
withdrawn and run through 'a ?lter or a 
centrifuge or otherwise treated to break the 
emulsion. . _- ‘ a 

The lacquer coating which -I ‘obtain in‘ 
carrying out my invention is of good quality, 
free from bloom or blush, and of improved 
smoothness. vWhile‘ polishing operations 
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may still be desirable or necessary- to pro- ‘ 
duce certain types of ?nishes when using my 
invention, I have found that the amount of 
polishing and the intensit of the operation 
may be materially reduce , consequently en 
abling a substantial reduction in the time, 
labor and expense involved in the polishing 
operation. One or more coats may be ap 
plied according to my invention. Thethick 
ness of the individual coat can be controlled 
by regulating the viscosity of the lacquer 
and the speed at which the object or objects 
to be dipped are immersed and withdrawn. 
With a straight panel, such as that illus 
trated in the drawing, the speed of immer 
sion may be as much as 8" per minute or 
somewhat more and the speed of withdrawal 
may be in the neighborhood of 6" per 
minute or somewhat less. _ I ?nd it advan 
tageous to so regulate the ‘speed of with 
drawal that opportunit is provided for sub 
stantially all excess of acquer'to drain from 
the object or objects dipped as they are 
withdrawn and so that dippin of lacquer 
from the ‘loweredges ofthe o ject or ob 
jects after they are withdrawn 1S substan 
tially avoided. ‘ ‘Other things being the same, 
a thicker coating is obtained'as the viscosity 
of the lacquer composition is increased and 
as the speed of withdrawal is increased. 
1 have found my invention to be a partic 
ularlyv advantageous way of applying rela 
tivel thick lacquer coatings'in a single dip. 
W iile myv invention is of general utility 

in‘ connection with the application of cellu 
‘lose ester lacquers, in the case of pigmented 
lacquers containing ‘relatively heavy 0&1 - 
mcnts it is sometimes necessary to m’ the operation in order to provide for su?i 

- cient separation ‘between the ?oating lacquer 
layer and the su porting liquid body in the 
dipping bath. gvith' lacquer compositions 
containing comparatively light pigments or 
relatively small amounts of lightpigments, 
such as a black lacquer pigmented withv lamp 
biack, water alone mav be used as the sup 
porting liquid body. With lacquers contain 
mg heavy pigments, however, it is sometimes 
advantageous [to employ heavier liquid 
bodies, such as concentrated solutions of 
sodium chloride or potassium iodide or of 
other saltswhich dissolve to form heavy sa 
line solutions immiscible with the lacquer 
composition employed. , _ , 

' invention is of particular utility in 
connection with the application of ?at or dull 
?nish lacquer coatings, or coatings simulat 
ing a rubbed ?nish. For this purpose, cellu 
lose ester lacquers containing metallic soaps 
such as the stearates of zinc or aluminum, or 
containing ?nely divided gums which are 
insoluble or ‘which become insoluble upon 
evaporation of the solvent. may be employed. 
Due to the improved application of the lac 
quer obtained in carying out my invention, 
.for many purposes ?at ?nishes of satisfac 
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tory quality can be obtained by my invention 
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using such lacquer compositions without the 
necessity of any smoothing operation or with 
very materially reduced expenditure of time 
and labor in smoothing. 
While I have described my invention par 

ticularly in connection with the use of an 
aqueous liquid body for ?oating the lacquer 
layer, it will be apparent that other liquid 
bodies of greater density than the lac uer 
used and which are substantially immiscible 
with the lacquer are useful in the application 
of cellulose ester lacquers in accordance with 
my invention. 
My invention has several important ad 

vantages. From the standpoint o-f opera 
tion, it will be apparent that I have provid 
ed a method of applying cellulose ester lac 
quers by dipping which is applicable where 

- a. large aggregate surface is coated in a 
single operation and which at the same. 

‘ time avoids the necessity of using large vol 
umes of the lacquer. ,By avoiding the use of 
excessively large volumes of the cellulose 
ester lacquer, I avoid or minimize ?re haz 
ards, I reduce the expense and I. make it 
easier to maintain the composition of the 
lacquer bath. I also provide an operation 
in which cheap liquids may be employed for 
?oating the lacquer layer, for example water 
or saline solutions such as a solution of so 
dium chloride may ‘be used. From the 
standpoint of the lacquer coating obtained, 
my invention enables the production directly 
from the dipping operation of a coating of 
improved smoothness reducing the amount 
of smoothing or polishing necessary to se 
cure smooth or glossy ?nishes. My inven 
tion‘ also provides an operation in which 
bloom or blush of the lacquer coat due to the 
presence of water is avoided. My invention 
also is advantageous in the application of 
relatively thick individual lacquer coats. 
I claim: ' 

1. An improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
ing a layer of the cellulose ester lacquer on 
a liquid body of greater density which is 
substantially immiscible with the lacquer 
and dipping the object to which the lacquer 
is to be applied through the ?oating layer 
of cellulose ester lacquer. 

2. An improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
ing a layer of the cellulose ester lacquer on 

i 5. 

a liquid body of greater density which is 
(substantially immiscible with the lacquer, 
the lacquer being substantially free from 
components substantially soluble in the 
liquid body, and dipping the object to which ' 
the lacquer is to be applied through the 
?oating layer of cellulose ester lacquer. 

3. An improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
ing a layer of cellulose ester lacquer sub 
stantially free from components substan 
tially soluble in or capable of dissolving 
water on an aqueous body of greater density 
which is substantially immiscible with the 
lacquer and dipping the object to which the 
lacquer is to be applied through the ?oating 
layer of cellulose ester lacquer. I 

4. An ‘improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
ing a layer of the cellulose ester lacquer on 
a body of an aqueous saline solution of 
greater density which is substantially im 
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miscible with the lacquer and dipping the . 
object to which the lacquer is to be applied 
through the ?oating layer of cellulose ester 
lacquer. 

An improved method of applying cel 
lulose ester lacquers, which comprises ?oat- 
ing a layer of the cellulose ester lacquer on 
a body of an aqueous solution of sodium 
chloride and dipping the object to which 
the lacquer is to be applied through the 
floating layer of lacquer. ' - 

6. An improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
ing a layer of cellulose ester lacquer sub 
stantially free from components substan 
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tially soluble or capable of dissolving water ' 
on a body of aqueous saline solution .of 
greater ‘density which is substantially im 
miscible with the lacquer and dipping the 
object to which the lacquer is to be applied 
through the ?oating layer of the cellulose 
ester lacquer. 

7. An improved method of applying cel 
lulose ester lacquers, which comprises ?oat 
,ing a layer of the cellulose ester lacquer on 

95 

an equeous body of greater density which i 
is substantially immiscible with the lacquer 
and dipping the object to which‘ the lacquer 
is to be applied through ,the ?oating layer 
of cellulose ester lacquer. ‘ ' , 

In testimony whereof I a?ix my signature. 

REME A. BEAUSEJOUR. 
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