Elestronies Park
Syracuse, New York
Februsry 18, 1955

Subjeat: Lasquer Studies

The fellowing report is the result of preliminary laboratory
work done in atterpting to set up a method of evaiuating the nitro-
cellulose lacquer in present use,

Certain chemical nnd physical tests were performed on each
of the three components of the lacquer, to arrive at some limitations
nn their acceptrbllity.

This¢ report is meant toc serve only as s guide, Additional
tests and relinements of existing procedures will be reported as

they develop.
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BVAIDATION OF SOLVENTS

R B 3 38D,

A controlled heat source (electric mantle) is necessary. A water cooled
sondenser will be satisfactory to condense the vapors.

Place 100 ¢z of the solvent into a round bottem flask. Drop in a
few boiling @hibso hssemble the remaining apparatus and apply heat. The
solumn mey have to be insulated (aluminum foil) to enable the vapors to reach
the take off arm. As vapors start to condense, adjust the heat to sllow e
steady take off rate of about 2 drops per seeond. Record the temperature of
the first drop and at intervals of 10sec until no further distillate comes over.
Collect each 10se fractior in a separate bottle. Additional heat may be re~
guired as the distillation progresses.

By comparing the specific gravity* of the solvent and the boiling
range and refractive indecies of each fraction with the data compiled on known
mixtures; it is possible to approximzte the composition of the solvent. To be
usable, the ester content should be 90% or greater.

For example, in determining the composition of an unknown solvent®
after the following information is obtaineds

Initiel Specific gravity - 0.864 ab 23%¢

1st drop 128°¢ N25

- D
10 132 1.39L5
20 134 1.3952
30 135 1,3959
5O 136 1.3965
50 137 1.3968
60 137 1.3972
70 138 1,3976
80 139 1.3980
90 140 1.3984
P@t o “ 1 o 3988
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The f@llowimg analysis san be vssd:

Comparing the results with those en chart number 1,we find that the
specific gravity comparss faverably with mixtures by 5, and 6. This tontatively
eiiminates mixtures 1, 2, and 3 even though thelr fractlions have refractive
ind@éies fairly close %o these in the unknown. The boiling ranges of 1, 2, and
3 also would be such éa to disgualify their'ﬁonﬂideraﬁi@ﬁ;

Closer ewamination of the boiling range data on mixtures 4, 5, and 6
tends %o indicate that the unknown compares closest to mixture number 5.

Therefore, first by comparing the specific gravity and then by further
comparing the boiling range end the refractive indecles, a falrly close
approximation of the unknown can be made.

It is quite evident from the data compiled on the various mixtures thats
1. The speéifi© gravity tends to decrsase s the aleohol content increases. 7
2, The refractive indesles of the first fractions are lower when the mixture

is richer in isec butyl acetate or butyl aleohol.
3, The boiling ranges of the 90% ester content mixtures are in the 130-140 ©C.

neighborhood where as those of less ester content are in the 120-135°C range.

As a final check on the ester content of the solvent, reference should

ve made to the secition on neutraiization.

Deserdction of Apturvatus

15" distillation column Will Catb. #11.966
20" water cooled condenser Will Cat. #9636
100 ee round bottom flask

25-2009C thermometer

100 e¢o Heating Mantle Will Cat, #15981
Unglazed porcelain

Colleeting bottles

Abble Refractometer Will Cat. #23001
Constant Temp. Bath. Will Cat, #28521:

% The specific gravity was taken with an apaometer at 23°C. Scale 0.8500-1.000

%



Bater Hvdrolysis (Nauirelizetian)

On an analyticsl balance, weigh out approximately 1 gram of
solvent in a2 weighing bottle. Pour it ihto a 1000ce rovnd bottom flask.
Pipette 25ce of 1N KOH {alcoholic) into the weighing bottle and pour
into the flask als>. Rinse the botitle with 1l0ecs of ethyl alcohol and add
to the flask. FPlace the flask on a heating mantle and insert 2 vertical
water cooled condenser into the mouth. Apply heat siowly and reflux for
one hour taking eare net to lose any of the vapors out the top of the
sondenser. Rs)fluxingof about 1 drop per second is sufficient.

. After refluxing for 1 hour ccol to room temperature. Add a
few drops of phenolphthlein"w the flask and titrate with N HCL.
Reaction: {"J
Reog b ACon +ROH
L J{;@q
RS oK +HO

Weight of ester = (mIXOH - mlHC1) Milli Equiv. W&. Ester

o

% Bster = (wht, of ester) 100
(wt., of solvent)
Milli ecuiv. wt. of amyl acetate = .130

NOTE: Only valid when Normality of KOH = Nommality of HCL.
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Determination of Fres Aeid - (CH BC_}QQLQ

( T Pour 200ce of sclvent in a2 separatory funnel, add
200ce of delonized water. S8hake vigorously for five minutes.
Let stand to settle and collect the aqueous layer. Add a few
drops of phenolphthalein and titrate with .O5N NaQH.
Add a few drops of phenolphthalein to 200ce of deionized
water and titrats with .O5N NaCOH as a blank.,

Grams of Aeid = (Vl - V) N(WaOH) (MEq Wt) 1000
liter of Solvent 2

< ) ¥y = nl of NaOH to neutralize aqueous layer
Vo = ml of NaCH to neutralize blank
H(NaOH) = Normelity of NaOH
MEqWt - Milli equivalent weight of CH3COCH
Grams of Acid = (Vy ~Vp) (-05) (.06) 5

Jiter of Solvent

The maximun acidity allowable is .01%
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Moisture Countend

An analysis of the percent moisture in the solvent is nesessary to
qualify its usefullness. 4 Carl Fischer titration is suitable for this
determination, Thé Orgenic Section in the Electronics Luboratory is set up
for such an anpalysis,

The naximum water content allowable is 0.3%.

Traces of Metal Impurities

| Tests should be made to determine if metal impurities are present in
the solvents, Special attention shéuld be focused on Copper and Iron.
If this test shows more then 3 trace, an analytieal anslysis is
necessary. The Inorganic¢ Section in the Electronics Laboratory is gualified to

do this.



- BYALUATION OF IACOUER

£ Solids Determination of Nitroecelluloss Iasquers

On an analytical balance weigh a clean, dry, slab weighing '
dish with 2 ground glass cover (approximately 35ml capaeitr). Poui in
approximately 10ml of lacquer and cover immediztely. The lacquer depth
should not be over 1/8 of an inch. Weigh on an analytical balance and
record. Remove the cover and place the dish in a well veniillated oven
set at 80°C for 48 hours, Remove and cool to room temperature, Weigh
again and record.

Weight of dish = wt. 1
Weight of dish + lacquer = wt.2
Weight of dish + lac. + 48 hrs., at 80°C = wt. 2

% Solids = (wt 3 - wbt 1) 100
(wt 2 = wt 1)

Viscosity

A Brookfield viscosity determination on incoming lecquer should
be taken. A #3 spindle at 30RPM is the proper range. Care should be
taken to submerge the spindle to the proper depbth and to keep the lacquer

temperature at 25¢C. The correct viscosity range is 1800-2200 centipoises,



EVATUATION OF NITHOCETIUIOSE

Besause ths lasguér is manulaciured by an oubtside vendor, 2 sanple
of the aleoshol web nitrosellulose used in each lacquer bateh shonld be obtained

for the following evaluations

i. Falling Ball Viscosity Determination

The sample of nitrocellulose should be dried for this in a well ventill&ted_
oven set at 60°C and the viseosity detemination san be made as per Hercules
Nitrocellulose Handbook (ASTM D301-33). This gives the viseosity range of

the nitroscellulose. The correct range should be 60-80 seconds.

2, Jnfra Red Analysis

4 sample of the alcohol wet nitrocellulose can be sent to Schenectady for
infrared spectrographic analysis, This test will show any organic compouhds
in addition to the nitroecellulose. The sample would have to be dried of
aleohol, then made up in a water free solvent to the proper solids concentra-

tion, A run on the sample in solution and the sclvent alone would be required.



EVALUATION OF PIASTICIZER

A sample of the B-400 plasticizer, Carbon and Carbide, used

in the lasquer, should be obtained from the vendor and should compare

favorably with the following:

Specific gravity at 20°C
Refractive index at 20°C
Flash point (open cup)
Maxfimum acidity

Maximum water content

0:.991 1o 0.596

L. 4487

L,30°F

0.05 milliequiv. per gram

0.25%



¥V Bejar, Bldg. #6
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1E Hali, BIP

ET Peterson, Dlevelaad

Electronics Park
Syracuse, New York
Jure 2, 1955

Mr. J. Dana

Cherical. Products Plant
109¢ Tvanhoe Rde

- Clevelend 10, Ohio

As you requested in your earlier letier submitted with the original
lacquer gsample, I am fowwarding the viscosity messurcmsnta made
in the factory.

The two liter sample you indicated had a viscosity ol 5.3 seconds

at 25°C with a 0o, 7 Parlin cup. - With a no. 8 pipet we get a valuve
of 25,9 seconds abt 25°C. As you krow, this turmed out to be slightly
below the range of 30-31 second lacguer that we currenbly are using
in production,

To assist us in further viscosity standardizadion I would very much
appreciate the following: : :

Lo A 7% solids of the low viscosity (59-Gi second R.S,) in
HoeB» amyl acetate,

2o & T% solids of the mediun viscosity (7C second R.5.) in
H.B, amyl scetate.

3¢ & 7% 501368 of the high voscosity (80 second R.S,) in H.B5.
amyl acetate. '

if you eoulid 'ﬁalf;e viscopity resdiungs with the proper Parlin cup '
and then forward a two liter gquantity of each of the thres lacquors
o us we will obbtain our readings for correlation,

This will, T believe, allow us to more closely define our cholee
of nitresellulose viscosity within the €030 seecond rangs.

AW
L/ /—’"Ot}(/é
P.L. Dee
Supervisor _ :
“ of : Monochrome Chenical Engineering Undb
PLD: e CATHODE RAY TUBE SUE-IEPSRTMENT
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Electronies Fark
Syracuga, New York
June 15, 195%

Mr. J. Dana

General Electric Co, -
Chemical Procducts Flant
1099 Ivanhoe Rd, - :
Cleveland 10, Ohic

As agreed in our telephon corversabion this morring,
the following plan of aciion on test lecquers will be followed,

A sample of £0-80 seeond nitroeellnlose (7% solids) in
high boiling amyl acebate will be the first objective., If
filtering this 7% ecolution proves difficult then two cifferent
L% solids solutions will ve fommlated, 1.8., &L lubing &
quanbity of 77 in high boiling amyl acefate to epproximately
L% with high boiling amyl acetate would be satisfactory
for testing at the Syracuse Tube Plant. Similarly, di lution
of a quantily of 7% in high beiling emyl acetate ta approximately
2 b7 solids by using Pearce and Stevens lacquer thinner M-5925
would be necessary for evaluation ab Buffalo.

It would e appreciaited if we could receive gmall sémplés
of toth the HR and the M=5025 for our owm distillation studies.

: , A 4
SRl A A
Panl L, Dee
Supervisor :
Honoehrame Chemical Enginesring Umit
CﬂTI?-D!}E [RY TUBE SUB=DEPARTHMENT



W Bertrand, #6
PL Dee, #6

W Highfield, #6
85 Sadowsky, #6
HN Sherwcod, #6
LI Zwedlung, #6
PN Taggeth, #5

Electronics Fark
Syracuse, New York
Octobsr 19, 1958

The following is a summary of the lacquer work done during the
pagt four weeks. The effort has been consentrabed on the improvement
of the present lacquer (FAN Sy-1776), and also on & hisher solide
butyl acetate lacquer, S :

Shrinkage records of lacquers A through E are incorporated
in daily factory records and the indication is that lacquer B has
improved shrirkage somewhat, bub it is still below bhe desired level,

The most promising of the Butyl Acetate lacquers is the 3.5%

18 see in LLZ buty)l acetats and 56% auyl acstate with DBP in the
ratio of 2.3 S to IP, .

Further work is continuing presently on this lacquare
/1]‘: LA
Vietor Betar
tonochrome Chemical Enginssring Unif
CATIOLE RAY TUBE SUB-IEPARTENT -

VB2 jfe



Formulag
L es

Lac A. . 1335 e 0.2 & 1B see Stock (AA)
05 ce Amyl acaetale
720 cc Toluene
720 ¢e Bubyl Acetate
720 co “utyl Alcohiol

32,4 ec IRP

21@6 ec OA
Lee B Same asg A less h6F ce Amyl Ac.
Lac C 1335 cc Stock

720 ec Toluens

720 ce Duiyl Acetate
720 ce Bubyl Alecohol
29,6 cc DBP

19.7 ec OA
Lac D Same ag C with 35.6 ec DBP and 19.7 cc OA
Lag B L0 ee Stock '

20 cc Toluene

20 ec Dubyl Acetate
20 cec Dultyl Alechol
le 86 (4144 E‘Ep
1.1) e Q4



Lacouvsy Sumnmaxy

2T y P s/p
Formula @ 20 fo.lo Solids Plest DEP QA
uac & DEP  2,3/1 3.2
FAN Sy-1776  1C3 2.2 on -
Lac B 108 2 BF 2,31 3.4/
Lec C 305 2.6 P 2,5/1 3.81
JLae B DEP
(10=20=20-20) 2,5 O 24/ LA
0=20=20=20 112 2.5 DBP  1.8/1 ©
(1.2} DBP)
10=20=20=20 1CO 2.5 DEP 2.3/1 O
(0,97 DBP)
100% Bu Ac o6 2,3 DEP  2,5/1 ©
100% Bu Ac 8o 2.3 P 2.5/1 0
R T

100% Bu Ac g2 2.3 . wp 254 ©
80% Bu Ac 2.3 Y R
10% Am Ac IcP *

80% Bu Ac 2,53 E‘m" 203/’1 Y
20% Ba OH ep i

637 Ba Ac 2,3 DEE 23/1 ©
979 Am Ag P
W% Dm ko 112 3.5 DEP  2,3/1 0
56% Anm Ac

i o
4 3
[ & t

Lol B2 LR3D

Y12 of12 o/
yas  yes

no  no ves

ne no ves

nn o yes

no /12 no

Vo‘ Batay

g
Tt

B

iSee, Grade Nitroeelluloss

A
Y1y
A
s 8 B
IR & 8
0K 18
CK 18
Ok 18
oK 18
0/i2 ok 18
Jos O 18
no K 6l
1o 0K &
o oK 6
no Ok 6l
no OK 6L
ne CK 6L
ne 5/12 0K 18



The bake out tests were conducted inside a welal contsiner on top
of a hot plate controlied by a 16 amp, variac. The container was 4" by &"
by 3-1/2%, There was no bottom or top to the container, The 4" by 4
plates tested were supported 1-1/2% from the hot plate by four bolte. The
container was insulated with asbestos and aluminum foil, A thermometer was
positioned 1~L/29 from the : surface of the hot plate inside the conteiner.

0

A pyrex glass cover was used to view the bake cut. OUne boll was removed and

an air hose attached to perait the air flush test,

As shown in Chart 2, the film seemed to starﬁ burning &t approximately
185°C and usually had completed burning at aporoximately 2059°C, ‘The film
usually would darken in one small circular area, This darkened area gradually
increased in size until the entire plate was covered, The aluminized plates
obscured this darkening, but the COmplrlQGﬂ of the zloss rezdings on Chart 1
betwesen the control and the baked plaonsttenga te indicate no hindering action
due to the aluminum. :

Microscopic examlnaticﬂ was made after bake out in order to detect any
signs of charring, Charring was noticed only on one plate that had 2 folded
£ilm, After baking out Tor 30 mins. at 20%9C, a single charred strealk was
visible where the film was folded cver. The unusuul three-{old thickness of
the film at this pﬂlnt preverted complete combusion, uﬂO the result was a
charred streaik. No other portion of the film charred

The use of the Gardner glass meter as & weasure of film presence after
bake out is based on/the gloss differerice between the screen and film (2 and

13). «

No difference was noticed between the plate baked out with air flush and

those baked without ib.
’ 5// /Zgié

Victor Betar

VB:ch

5/12/55

cc: PL Dee
¢ Dichber - .
N Taggeut , : i




Serezn only

" Sereen & film

(air flush)

Screen and film
& aluminized

CHART 1

e e v S

Cardner Gloss Feter

Ting= ‘

lidng Colow
ioa, Pale yellow
e Grayish yellow

30
30
30

30

Fale yellow

Fale yellow

'1/2 Grayish yellow

1/2 Pals yellow

Pele yellow
Gray

Biuish gray

i i
1 it
131 t

1:5 (Dontrol)
13 Control
2

2

1/2 il
/2 b,

2

11 {Control)

£33

~ 0
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(R ERLY
g,

(Mirs) og
Sereen and film Time Temy
No Air Flush 5 63

10 7 69
20 78
30 25
35 154
37 179

a8 i85 - Film started to darksn
39 150
L0 195 - Fntire film darkened
45 196 :
Adr Flush ’ 5 A T 60
10 - 150
! 15 180 - Film sharted to darken

20 l9§

25 - 208 - ntire film darkened

Scereened, filmed, 5 50
sad aluninized ! 10 150
f 15 175 < Could not see any darkening
[ 20 200
25 21

/ 5 50
10 135

15 180 - Could not see any darkeﬁing
20 220 -

25 270
30 300




W Bertrand, Bldg. #6 -
PL Des, Bids. #6 ‘

Flectronics Park
Syracuge, New York
August 31, 1955

Mp, J, Dana :
Chemical Products Plant
1099 Ivanhee LHoad
Cleveland 10, Uhlo.

Per con® solids detemminations and viscosity measurements
were made on your lacquers and I am sending you my findings. The
per cant sollds of the undiluted lacquers wers detemined by welghing
analytically a small poriion, and then by reweighing after oven
deying for 48 hours @ 80°C. Since my values did not correspond
to yours, & second check was made and dried for 96 hours @ 809
with no change, The per sent solids of the diluted lacquers were
calevlated values after using the stendard factory dilubtion watio -
of 1650 ee stock to 2350 cc of amyl acetabel

As can be seen from the data, the regular factory lecquer
{60-80) when diluted from 1650 ce of 7% stock with 2350 ec of amyl
acetate is 2,887, This lacquer gives a €0 cp. veading @ 259C. ‘
‘l’hez;gmee diluted lagquers 3831-59, 69, and 78 all were near 50 ep.
@ 259G, ' o . '

The present factory filming conditions have favored a fash
dry lacquer and all attention has been focused on this. I have
tested a serdes of butyl acetabe lacquers and I am sending you the
results also. If these lacquers contimue to be as good under further
testing we may ask your assistance in formmlating them.

Yot 10T
Victor Betar

Monochrome Chemicel Engimsering Unit
CATHOLE RAY WBE SUB-TEPARTAENT

VB: jf=
abtach.



VISC0SITY CUECKS O CLLVIIAND LACS.

; _ Clev, Syr. Cleve, Syrs Gyaphie
As Fscelved % Solids Vige. - Vige. . 2 Solids
3831-59 7,02 280 290 Sec 238?4 0 T S
' #20 @25% - @ 25° c
3831=69 6.95  Th7 30 Sec 2160 opor
£#20 @25°C 225°C :
383178 €.87  7.20  L2.5 Seg 1768 opek
#20 a25%C @25°C
Rﬁg. FaCa Lacc . e '2088 onztmTn 32 S S%
k #8 finetﬁe
@25°C -
60 ep.?25°¢C
Dilubed
3831-59 — 3013 e liho8 Sec 3,26 222%
#6 Pipetied
91.5 CD e
@229 &
383169 3,08 e 7.2 See 3,30 @22%
#6%
945 op
@e2°¢ @
3631-78 w— 2,83 e 40,6 sec  3.18 722°¢
’ 8% :
fa.?agc &
# @28%

#* #3 spindle @30 RPM
B #2 spindle @40 RPY

The lacquer as received from Cleveland was diluted in the usual
factory dilution ratic of 1650ce stock lae to 2350 cc of solvent.

The graphic ¢ solids determination was based on previous mrk where
75 sce n:i.’amcelltﬂose in amyl acetate was plotted showing % solids
vs,. viscosity {cp.)
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BUTYL ACETATE LACCQUERES

b

E 3

B £ 4 & ~

3 :j w4 (15} r;‘? St

3 8 - '8 & E o

(ua) iy © % e 8 & 8

Brightness e — — .
s B~400 Lok to 1 2,5 No Yes No 1.0
e— " n L No Tezs o 1.0
o Bel00 2.5 to 1 2,3 Yes Wp o ® 1.2

J— @ " 3 Yes n L] "

——— }1] ‘ ° 4] | YGS 1] 1] i

130 Bely00 1.5 to 1 n No 0 n b
10 lsD ] 1] (1] 1] # “, i1

- UBP 2.5 to 1 n . Yeg W "

l(ﬁ (14 i} £ 1] N’o ) L] 4]

9}4 ] " 4] 4] No m 1

89 CP " " o No O “

e " n ] Yas n o n
9t TP £ bR M LI N " 1.3
90 L n ki £1] ? L] ] 1, 3
g . oa L % L Yag ® 1.3

Note: 6)4 sec. .3, nitrocellulose was used in all lacquers, ICP
/ TBP was mixed 1 to 1 _

Terminologys
B-}00 - Flexol B-400 plasticizer
mP «  Dibutyl phthalate
i) « Tricresy phosphate
StoP = Solids % plasticizer ratio
Beflies = butterfiles or bare spots

{incompiete covsrage)
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Ly = Development Studies of Flotalion Filming Lacguars,
a) Tank Studies on Lacquers - Fc L. Dee, V. Botar

a'zg # 25, inch stainless steel tank with a 15w1/2 x 20 inch elliptically
shaped frame insert was constructed for the purpose of testing lacquers.
The bouvndary of the insert was as similar ns possible o that encountered
by the lacouer during the regular film spreading. The depth of the tank
wag four inches,; and the depth of the water cushion used was one inch,
The tank was covered by a plexiglass 1lid with a center hole £r lacquer
dispensing. '

In testing the various types of lacquers; one inch of cushion water (six
liters) at 23°C was used. Une cc of lacquer was hand dispensed with a
pipette. The dry time noted is when a wet gless rod will depress the
film 1/4 of an inch without puncturing it and without the film sticking
to tha rod. .

Variations of the following lacouers were Lested:
3

(1) 4.9% R.S. 18 sec. nitrocellulese in amyl acetate A.K.
(2) 5.4% K.S. 36 sec. nitrocellulose in amyl acoctate A,R.
(3) 5.2 #.5. 75 sec. nitrocellulose in amyl acetate A.H.
(L) 4.9% R.S. 145 sec. nitrocellulose in amyl acetate A.R.

All of the above wers plasticized with dibutyl phthalate in the ratio
of 1.8 to 1; solids to plasticizer. In certain lacquers, the use of
C.5 cec of actyl acetats per 100 cc of working solution was added for
comparison. ’

The evaporating rate recorded on the dats s based on the rate of
n-butyl acetats egual to 100.

The above stock solutions were prepared from dried nitrocellulose.
Cohclqgggggz

From the preliminary testing of lacquers mede {rom various grades of nitro-
cellulose, the following trends are noticed:

lacquers of high sclids content are faster drying than those of lower
solids content regerdless of nitrocellulose grade.

For each grade of nitroceliulose an optimum percent solids value exishts
where the spreading area will be the greatest. This is the point where
the spreading pressure minus the retarding effect of edge drying is st its
maximun.

Octyl acetate in general increases the spreading area of a lacquer and
increases its dry time-

Of the lacquers tested; the following have been chosen for mors
detailed study:

~

b 18 sec. 3. 4.5%8 75 ssc.
L.5% 36 sec L. 3.5%8 145 sec.
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LACUUER ARFA (8q.In. )
Dry

| 4 Visc Tvap. Pime '

Grade Bolide (Cps ) Bate (Mins.) Width Length  Ares
18 Séc. b9 e2. % 59 £ 15-1/2 16 24,8
18 * b5.Q 52,5 59 7 15-1/2 19 254
8 v b 62:5 58 11 15-1/2 19 294,
8 0 3.0 27.5 59 7 15-1/2 17 263
g v 2.5 i7 "L00 {Fouland Lac) 15-1/2 20 310
36 Soke 338 59 3 15=142 17 263
36 v be§ 220 59 & 15-1/2 16 248
36 ¢ b5 220 59 11 15-1/2 19 294, *
36 v 4.0 147 59 7 15-1/2 15 232
75 ! 5.2 450 59 3 15 b 44 255
15 ¢ 45 280 59 k 15 18 270
75.° bab 280 59 11 15 19 285 #
75 e 170 59 i1 # 15 19 285
75 " 2.9 60 70 i 15 19 285 #
15 ¢ 4.9 556 59 3 14 15 210
5 n Lo 270 59 = 15-1/2 19 294,
L5 @ 3.5 75 - 59 il 15-1/2 19 294
5 o 3.0 105 59 10 15-1/2 20 310
s ° 2.0 35 59 iy iy 16 224,

#* Added O.5cc of actyl acetate per 100cc of lacguer.

b) Aging Lffect on lacquer - P. L. Dee, V. Belar

The method used to evaluate the effective power of wvarious sster solvents
on nitrocellulose 1s the toluene tolerance test. Hitrocellulose lacquers
frem such solvents can tolerate additions of toluene (a non-solvent)

up to 3 certain point, after which gelling cccurs. lLocalized gelling
takes place at the tip of the buretie delivering toluene to the mixturs,
even though mechanical stirring is used. A4s an arbitrary end poiné,

& one-minute time limit was set on the disappearance of the gel. That
is, toluens was added until the first signs of gelling, them, one ml.
additions were added every minute, with stirring, until the gel failed

to disappear.

Toluene tolerance titrations were made on 2ix types of nitrocellulose
lacquars diluted to a 3% solids consisitency withs

1. Pierce & Stevens lacguer thinner.
2. Commercial solvents Amyl Acetate {(H.B.)
3, Malinkrodt Amyl Acetate (A.K.)

The tests attempted to find the effect of time upcon the solvency powaer
of each solvent used,

Sach of the lacouers wes made to a 7% and 4LF sollds content with 70 seec.
nitrocellulose (R.S.) in each of the three solvents above. The 7%
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solids laccuer was chosen to approximate ths present incoming lacguer
from Raffi and Suanson. The 4% solids lacquer was chosen for compari-
son tests.

At various intervals, these stock lazquers were diluted to a 3%
sclution with each solvent type. A 25cc amount of eszch of these
soluticns was then titrated with toluene 25 described. The first
titration (0 daye) was wade after the siock lacquers were mixed and
had rolled for 72 hours. The time schedule of the other titrations
wes based on the first titration belng zerc days.

U A
Vil

Brookfield wiscosity readin s were taken on the stock scolutlons at the
time of sach toluene titration.

Toluene titrations of 7% stock lacquers diluted to 3% with mathyl
ethyl ketone and mathyl isobutyl ketons were also taken, and the
vesults ars listed nin the data,

Conelusione:

No pronounced effect is noticed in toluene titrations on lacquer
solutions for the duration of the test. The frend, however, is for
the titrations to level off after the second week. The viscosities
recorded seem to fall into this same trend except for the readings

at 27 and 57 days. The unexpected incrsase in the viscosities of

the 7% lacquer at 27 days was probably due to an increased submer-
sion of the Brookfield spindle. The siight decrease in the 7% lacquer
readings at 57 days was probably due to a 1/2 degree tempsrature
reading error.

The leveling trend of the toluens titrations and viscosities afler
two weeks indicates that this pericd is the minimum “ime reguiremsnt
for the complete solvency of the lacquer, & period of one month
would provide & slisht safety factor.

The 7% to 3% dilution seems to produce slightly higher toluens toler-
ances than the 4% to 3% dilution., However, the lack of erratic
fluctuvations in the 4% to 3% tolerance and viscosity readings would
favor the use of a 4% stock lacquer a2s the incoming material,

Based on the viscosity tests, the Plerce and Stevens lacquer thinver,
which is approximately two parte amyl acetate to one part butyl
acetate, would appear to be the more active solvent of the investiga-
tion,

Based on the teluene tolerance tests, much better solvent action can
be expected from faster evapcrators such as methyl isobutyl ketone
and methyl ethyl ketone, but their effects on a lacquer film would
limit their usefulness, The analytical reagent amyl acetate would
more often impart a slightly greater tolerance than either the Pierce
and Stevens thinner or the commercial solvents amyl acetate., The
differences becume less and less after two wesks. The choice of
selvent, assuming unifeormity from barrel to barrel, could easily be
determined by current price quotations.



O Deys )] m‘a 13 Days 27 Days ! Deys 420 Days
Visc. Ml V 5G, Nl isa. k1, Vigse. Ml Vifca ¥1, Visc. K.
20°%¢ Tol. 20° Tol. 21.5°C Tol. 22°%C Toi. 23°C Tol. 229C Tol.
15 PaS 2600 # 2340 2280 2320 2120
3% with P&S ol 68 68 72 70 73
3% with COAA 66 66 86 70 68 69
3% with A4 68 &8 68 70 €8 68
lé_gééﬁ‘ 2860 2640 258, 2640 2460
3% with P&s 6l 68 68 69 68 69
3% with €544 65 66 66 &7 67 69
3% with AA 70 70 70 70 65 69
% AA 2772 2608 4,96 2500 2320
3% with P&S 70 70 68 &9 68 R
3% with CSAA 66 &7 66 &7 66 68
3% with AA 70 70 68 69 69 69
*¥iscosity in centipoisse |
0 Days 5 Days 13 Days 27 ey 57 Jeys 120 Days
Visc, Vise. sE visc, - S€ - 23
209C Tol. 209 Tol. 21.59C Tol., 22°C Tel. 229 Tol Pol
F&S 263 355 342 340 300
3 with P&S 61 6l bl 66 65 66
3/ with IS44 62 65 bl 66 65 67
3% with AA 6l 66 b6 é8 66 63
gé CSAA 530 , 412 408 396 360
3% with 1&S 63 ‘ 6L, &b 65 6y 66
- 3% with CSAA 63 63 63 61, 63 68
3% with AA 62 63 63 by 62 66
&éngﬁ 505 330 356 355 330 342
3% with F&S 61 6l 63 6L, 63 63
3% with CSAA bl 65 iy 6l 62 67
3% with AA 66 Y 66 66 6l 67
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Viscosity Conversions to 209¢

s

O Deys 5 Days 13 Days 27 0sys 57 Days 120 Deya
T Pes 2600 2340 2395 24,70 2355 24,10
7% CSAA 2660 2640 2699 2750 2695 2650
74 Ai 2772 2608 2611 2650 2555 2590
LE PeS 363 355 2 3,0 300% 327
L3 CSAA 430 412 408% 396% 360% 387
i3 AA 405 38C 356% 355% 330 | 342%

Note: Readings are in centipoises.

P&S = Pierce & Stevans laccuer thinner

CSAA= Commercial solvents amyl acetate (H B.)
AA = Malinkrodt amyl acetate {A.2 |

¥These readings are at the temperaturss listed on page 13.

0 Days 6 Days
Stock Dilution ' With ml Toluene ml Toluene
7% CSAA 3% 5050 IPAL + MEK 10Z%
TE AL 3% " 105
Th PaS 3% " 108
L% CSAA 3% " &
L P&S 3% i 86
7% CSAA 3% MEK : 118 120
7% AL 3% MEK 121 123
7% PES 3% MEK 120 122
7% CSAA 3% MIBK 98 100
7% AA 3% MIBK 103 104
7% P&S 3% MIEK 102 104

Note: 25 ml camples were used in titrations.
IPA = Iso propy. alcohol
MEX = Methyl Ethyl Ketoms
MIGK = Nethyl Iso butyl Ketons
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Combined “creening and Filming -~ ¥, L. Dee

Through & perood of nearly four weeks of three-shift operation a [ilm=
ing defect, bare spots in the corners of the screen, hias been the largest
single cause ¢f shrinkags.

From extensive observuations of phis defect st the pouroff platfomm,
the film appears wet in the center and dry along the edges. In cther
words, when spreading the film on what is in effect an elliptical
shiped plane; the lacquer adeguately covers zn arsa out to the end of
the minor axis. A% this point the lacquer reflects off the glass wall
on each boundery of the short axis and pertically folds or runs back
on itself. This pattern which has been observed at lacouer dispensing
leads to irrggular areas on the pourin~ edge but more harmful is the
extra thickness of filw and its wetness., In contrast, the lacquer just
spreads cut to the extremities of the major axls and in so doing is
thinned cut sufficiently to be considerably drier than lacquer at the
end of the minor axis.

Agvlan®
The low viscosity and volatile solvents in this lacguer actually
accentuate & condition that is present with any lacouer cast on this
type of plane. The center to edge wet and dry variation is so magnl-
fied; however, with this lacquer that normel tolerances are sharply
reduced.

&s a resuli, the water to pipetie distance, the timing and quantity
of lacyuer, roferencing of dispenser and other variables, such as
temparature, recuire degrees of exactness that are becoming more
extrems ac additional process knowledge is obtained.

In attempis to kesp within the present systemy; some elght mincr changes
have been made in the current lac.uer, These involved small variations
in plasticizer or ratioe of stock solution to diluting solvent. It is
significant that in all such lacquer modification tests the resultant
product was peorer tham the lacquer it was meant te corrsch.

It would appear then that a different type lac.uer could be of value in
zllowing wider tolerances in actual processing. Development work for
some has been directed toward this goal, and as promising lacquers
arise, they will be tested under actual process conditions.

5 = Color and Brigniress vontrol - 7. D, Gordon

a) Phesphor lot ipproval.

sSeven phospnor lots were tested for color and bLrightness during .urch
for both the iyracuse and Buffalo Tube plants. iz per the L.l.,
readings of four tubes per 2,000 lb. lot were mude using the laborstory
spectroradioncter. ‘'fhe resulls are licted quJunvuli rexdings are
average values of the CIE color coordinites and brightness.
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PROGRESS IWPCRT NO. 6 (D.A. 30113) June 24, 1953
TITLE: PFilming Investigations - Triphenyl Phosphate Plasticizer
PESONNEL ASSIONED: Paul L. Dee |

PROGRESS FROM: Jenuary 15, 1953 to February 27, 1953,

FCREWARD:
This Progress Report is a compilation of past work using Triphenyl
Phosphate Plasticizer. Although separate reports have been issued covering the

majority of this work, the data is colleeted here for review and future planning.



The accompanying sheet shows the brightness and life test results
on special aluminized 27EPL's that had been flotation filmed with lacquer
conbaining O.4 gms. of Tri-Phenyl Phosphate Plasticizer per 50 ccls of
solution. The control tubes, also 27EFPL's, had the regular 3-400 Plasticizer
in the lacguer (1.0 ¢.c. per 50) for their filming operation.

This work was prompted by the reduced brightness of factgry 27EPL s,
a condition that was [irst cuspected by noting the excessive mottling in the
film at light inspection. It was believed that the B-4L00 Plasticizer which
takes up 303% water by weight was the principal cause for film blemiches and
decreased brightness in a finished tube. Our present laccouer suppliers,
' Raffi and Swanson, had suggested Tri-Fhenyl Phosphate among other plasticizers
as a possible means of getting around this water absorption problem, The
inecreased brightness with Tri=Phenyl Phosphate lacquer bears out the wisdem
of their suggestion.

There ére, however, certain processing pfoblems that have arisen in
using lacquer containing this new plastici_?er-o A slightly thinner film is
¢ast when the same voiume of lacquer that is used with B=400 solutions is
dispensed, judging from the interference colors at pouroff, Increasing the
amount of lacquer in part compensates for this, but the Tri-Phenyl Phosphate
films set up muech faster and'are ready for pouroff of cushion water in approxi-
mately two-thirds of the time that B-400 films require, Literelly presaturating
the water 1-2 seconds beforc dispensing this new plasticized lacquer did not
lengthen the setting time sufficiently. For this rcason small amounts of octyl
acetate were added to the lacquer to increase the seot up time. While this
proved successful, it resulted in a drop in brightness. Additional work with
the octyl acetate (Specials L & 5) would indicate there is an. optimum amount for
lacquef containing thé 0.4 gms., of Tri-Phenyl Phosphate that will yield

consistently bright tubes.
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This rather roundabout approach to convenient set up time has been necessary
begause of limitations at where iacquer can be dispensed on the conveyor.

Future work is planned for increasing the amount of Tri-Fhenyl
Phosphate and also continuing a study of octyl acetate. A larger volume
of tubes will also besr out or refute an unanswered question on film

flexibility with the Tri-FPhenyl Fhosphate.

Life test racks were very limited during the course of these
tests (Jan. 20, 1953 to Feb. 27, 1953) and while the controls were not
put on life, regular factory production life test results ars listed here

for comparison.

Paul L, Dee
Materials & Processes
CATHODE-RAY TUBES

PLD:f

Distribution: vce
AQF.Carl - BoTaPo
GLC
CHD ]
HJElias ~ B.T,P,
IEHalt - B.T.P,
JW Wright - B.T.P.



& SUMMARY OF P4ST WCRK USING
S8 T21-PHE: YL PHOSPHATE PLASTICIZER
IN FIIMING SOLUTION

(
2TEPL,
; 500 Hrs,
T, @ 20 £%.1.
el Cut 50V % Urig. Gas
0 Hrs. 500 Hrs. Off Iy Ig Ig Ratio Secreen
SPECIAL-1 106 ua 115 ua Lo 1100 125, G5 005 0K
(t "2 120 130 3 50 1150 1150 83.5 .02 OK
3104 110 36 760 1246 62,6 .02 OK
L 133 - Yot On Life
5 120 - 54 1220 1086 8.1 .22 OK
CONTROL~1 135 - Vot On Life
2 126 - | o it it
3 126 fad ' Hi it it
! 1l s P 1 ] i
e 5 WSS - now
#Life Test Racks Not Available.
A1l Specials had 0.4 gms. of Tri-Fhenyl Phosphate per 50 c.c. of lacquer,
Special = L in addition had 2.0 c.c. of octyl acetate per 50 c.c. of solution.
Special -~ 5 in addition had 1.5 ¢.e. of octyl acetate per 50 c.c. of solution.
Regular Factory Production 27EP4's Showed the Following Life Test Results:
500 A Orig. Cas .
Hours 8 - 1g Ratio Sereen
- Jdan, Production 788 . 1311 G8.7 .01 OK
(L Jan. Production 11 1280 93,7 Nl 0K
i Feb. Production 205 : 12685 68,8 01 0K

Feb. Production 306 936 71.7 .01 OK




