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SAC Of a0
5A FICHARD E. BRETAN

HAREY GOID, was,.
¥SPICNAGE ~ R _ e

{5 57 frnm Lvw 3o 5 (29-17)

Neforcnce is made to search memoe doted June O, 1990,

This material was shom o GOLD on June 21, 1930,

This oxhibit consists of 33 typowritten shecbo and 3 yellow cuasols

on which are dravings rolating to wWestinghouce acrosol contaongr,

Arastrong valve, and Pornsylvonie enginesr rpdel ocrosol dignonscrs

OOLD stated that rueh of thds material is dupliceatiorn, ond that it
all refers to the aorosol mabter on which BROTHUAN <wes woridng.
GOLD stated that the {yped shests wore undoubtedly typed by

EINIE RUZICKA, and added thai the reason for o much Cuplication

in thig work was due to tho fact thabt REUZICKA wes 2 poor stenographer.

and poor typist, and had to regbtype things on meny occasicnt.

SOLD gtated that the jellew i Jc g voferrad Lo oil co"""z:in Qrarines

cxcovtad by ?:.;(J“EII"&.Q, and thelt the hondsrintine releorring to these
drawings is also by BROTILAY,

GOLD said that ho received this materiod sonotlme cyournd Moy of

1943, and that it was given to him by BROITIAN with the widerstanding

that it would be turmed over to tho Soviet Unicn, (01 emid that
the reason he did net turr it over to his Sovist conboct Tmu, as

he has previcusly stobted, that tha Soviels had loot inborest in work

vhich was DROTINANYs oa degign and dnvention.

COLD stated that thig werp naterdial whieh v diebabed by DRITIUAN
ond hir fo TUZICTKA 491 70 ””""'.:'T" s offlico,
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SAC 6/8/50

SA WILLIAM H. NAYLOR

HARRY GOLD, vas.
GSPIONAGE - R .j

RE:  GOLD RESIDENCE SEARCH MATHERIAL —

Exhibit Mo. 65-4307-1-B-5 (29-17)

Reference memorandum, 6/6/50, Page 15.

Description:

Three coples of an eight page article on "General Methods of Aerosol Dispensing™.

Une three page artiele on "Westinghouse Aerosol Contalrers®. Twe copies of a 1

two page article on "Filling Density®. One three page arbical concerning Aerosol, %
) e

Three yellow sheets of paper containing drawings -~ Figure 1 - Westinghouse

Lerosol Container; Figure 2 - Armstrong Valve; Figure 5 - Pennsylvania Engineers

Model Aerosol Dispenser, respectively.

FPossible lLeads:

No apparent leads other than material wight be used if GOLD is questioned regard-
ing his activities relating to Aeroscl Dispensing.
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i, Intvoduction--Cene-gl T.¢bod of dercsal Tisponning

“hoe peneral motliod oi  cresnl dlasensivg cmialsts of

1. the disoolving of solids spd/or liguida In low

——t
j=h

ng, point liguidas or the dissolvin: of the

LE

oil
a0l1ids undfor the liguido in a unterial w-ieh
ts miselvle with a low bolilin point liquid
2, tho foraniion of ¢ gpray of the rocult of e
golution has a fuuction of the vapor nroasure
exertoed Wy the Iouw Lolling point couponent
Iv briof, the rcnecral theory of the scrosol disrengin rethod
involves the use of 1t loss (1) cownunent in a rdxiure vhose
vapor nressurce 1o of suchi an order go thabt the pizxturo is
propelled from any ccukalnsr in which 1% 1s gbored undor-its
OUIl VAROr prossurc.  This mothod of disronsing resulis in a

e disaolred

o
o}
Y
o
p
G
g
o
o

fine spray wrich loads to the di
paterials in tho fein of o finally dlvided siste "056 of tho
vork done in this conncetion is thabt of Dre. Lyle Te Loodhug
of the Iopartment of A riculture, loltoville Statlion, arvimd.,
e, Goodhuels early wvorl: incluwded the vso off various of
the low moleocular wel ht hvﬂrocwr WRS SUCH A AToDLNhe, Tatane,
and nany of the lou nolzcular weight chlorinated hydrocarbhons,
as the hirh vapor nrosasure component of various acroscl mixe
tures., e Gosdhue found thabt low uoleqular wel It satwrabod
hydrocarbong prosented hacarda fram sioro-n7Ind of exnlosions
due Lo tho formation of mlxturcs with alr on raleass o the
alsture; ond ko also found most of Hhe chlorinated hyirocariore
£0 be unsatisfactory fron t.c stande-polint of Loxicly)e 1ig

Fal

anrly worls is concorned with tho KFLlin; ol boucehold noubs,

althnv e Pas recenbly ovbonted Ghis wort o omany of  thwe

g e e = o —r — —r .
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uses, as i‘o.'xer:ﬁlc in the disoersion . iliing asents in
plant =sat control.
Lr. Goodhuets worlz 0 @ scent is copntored ar-und & o use

of Troon 12 an the hi h vapor vressure nroncllani nodiurm.
s use of I'reon 12, in his recont worls, was based unon tho
fact that Froon is nelther toxic, nor docs it form exnlosives
miztures with alre Uhile %he aorosol method of disconsing
has bLeon used in tho diswonsing of plent hor.ones and pland
pest controls »nly on an experimonital hasls, tho use of n
mixture consisbting of 2¢) pyrethrum, B sesname o0ll, and 9007
Treon 17 has Leen wvidely applied in the Armed Tovcas ir donl-
Ing wlth the wosquito protlen in those srations of the worlad
vhere malaria is comon, This ixture, packed 3 conbtainors
whiah shall e d&scribc* walovi, heen used Ly mon ovrdopr combatb
erndlticna o throw of P mosovitios, han hoer wnod 4n freo
boerraciks ond oyramidal tents of wnagiitus :nd otheor sinll n-
scets, and hac Been used Lo fimipnte tranaport vlancs roburne
ing from foreipgn re ions o the Urited Stutos. In 51h1s COfi-
noctlon, plesse note axiiiis (1), ieh Incluslo Wavy specifie-
catlans for the acrosel wixbturo oo descrile” above, na well
as exhibits 2,5, snd 4, containlin. other por
il. Survoy of Contents of this Tenort

It Is our Insonticn He broad with sh
in conncction with acrosol dlsponsing mcfid, in tho ollov-

-

ing seguence:
l. tho desi_ n of acrozol disnencer valves ond tho
—d

degli; n of acrosnl digneno'r.: erntalinera,

»

2s Ul degion of eguiument for She ceoarroundty o of

the nryrothrum-scano-in Troon ndxburn
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-tho specifications with the fact that Freon has a very

TS
i S e

Fillinge Donsity

Is delfined by iavy specificablons Lo mean tho ratio

of tho asctual fill~woisnt to the woeisght of water vhich

L

-

the onbtire conialinor will holde This is reguired o Lo
held te mixbure 1.05, for tho contalner in figuxro (2)e
Tho reason vhy £illing densibty 15 a criterlon aspect

3
lorie coanbing vision of volnmentrie cxransion with ten-
peruturo.' Since thé projoectlive use of the contalper in
trovical arcss, into sboraze of the contalner during diip-
ment, nigt possilbly Leling It iato nigh tomporaturs Zo0S.
Fill-wolght which wvould exceed the criterin denslty sighied
above, would, in the casgs of the of the container chons
in ficure {2), nroject the noooibility that tbe liguid
would expand to a volwnn arxcroaching to and cxeocding
the volumm of the contaliner, thus nlacing contalner atb
osuch a e under porished arogsure in view o' Hlhie vire

’

tual incompressivliy ol pressuro.
¥ ¥

“he vasis of $his sbabtorent is Shat in overy case

the incremont in pregsure during tho gas chargelns pree-

I el

surc wourld ho unifori,. LUy tho pas lovs, his automatbic
moangs the injection of an 1dentleal wmo~vyoirht of -as

gach tihwe.

There 1s no dignuting thet a Lenreraturo charge is
1!

of a necedgsity involvoed. Vo have choaen to noglect this

olonent in the onalysis Mirstly bocause it cestablleliod




N

the most vopor conditlons Sowards this method of conityol-
ling the mothod of f£ilm n*ate bocause iile pormoraiuro
drop would be insignificant. (e bholleve our contention
in that the temperature dron would be inglgnifilcant on
the following fachs,; ce-the: fho cuantliy of natoslal
ieft bohind vhon tho standpipe is uncovered, is In the
ordor of 1lcec, thus hold the possible amount of Freon
vhiech will bo vanorized to very modest dimensions; De-
that in compariseon with the ladont heat looad lnvolved
with all of tho Freon Lo ovaporabe the heat capacity o
the container, is vory lar;o,uill thus be scen that sinece
tho ladent heat load willl bo provided by both residual
material and tho conbainer it-s0lf. lo aonroclable
chan_ e ip the over all Stomporature of the zystom for

the pmwrpose of this analysis would prevail,




’illing Density

NOTES l

Is defined by Havy asnecificetions to mean the ratio
of the actuel fill-weight to the welght of water which
the enbtire conbainer will hold., This is required to be
held to mixbture 1.05, for the container in figure (2).
The reason why £illing density is a criterlon aspect &
the specifications with the fact that Freon has a very
large coating vision of volwnentric expansion with tem-
perature. Since the projective use of the conbainer in
tropical areas, into storaze of the conbainer duriaz shio-

L)

into high temperature gows.

<k

ment, might vossibly bring 1
Fill-weight which would exceed the criteria density sighted

Pk

abova, would, in the cass of the of the conbtaliner shone
in figure (2), project the vossibdility that the liquid
would expand to a voluwun approasching to and exceeding

the volumn of the container, thus placing container at
such a time under perished pressure in view of the vir-

’

tual incompressibliy of pressure.

The basis of this stateunent is that in every case
Lhe increment in pressure during the gas chargeing pres-
sure would be uniform. By the gas laws, his asutomatic

means. the injection of an ldentical mo-welght of gas

each time.

Therz is no dispubing that a temderature charge s
of a necegsity involved. We have chosen t0 neglect this

element in ihe analysis firstly becausce 1t established




° ®
the most vapor conditiocns towards this method of control-
ling the method of film s.ate because tne femperature
drop would be insignificant. We belleve our contention
in that the tempcrabure drop would be lnsignificant on
the following facts, a--bthat the .gnantity of material
1eft behind when the standpipe is uncovered, 1s in the
order of 1l%cc, thus hold the possible amount of Freon
which will be vaporized %o very modest dimensions; b--
that in comparison with the ladent heat load involved
with all of the Freon to evaporate the heat capaclty o
the conbtainer, 1g very large,will thus be seen that siace
the ladent heat load will be orovidsd by both residual
material and the container it~-gelf. No appreciable
change in the over all temperature of the asystem for

the purpose of this analygsis would provalil.
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In beicef, the "oshin b ruse acrosoelg cwmtﬁln@r, v unsal
U on throwing-it avay aftcr ilagle uan ¢y so Jar as o Arnge
guortornaster Ls cgnnserncad. o reasons that we ghnll ov-
plore later, howvaver, i¥ 7111 be oboerved that this consii-
suted and wonecovsnary wagto of vaterial.

A weshod oi pubin. the cobhuiner inko uvse conglats of t~-
1) invert tho containcey so shat the standnipe lg ovenel o

thao wvanor phase

2) holdimg, the eontoainer 3In She positlon sob forth in (1)
wi. ;liny the wire shown on figure (1) undil she fuse Joltd

Tpoken, thore-by nermitin: the escase of Proon vapor {rom

[
)

the contalner.
3) to st rt the spray, the contoinor is agaln inveried, bthis
taiie nlaecing the standnipo opon and in the liguid nhase
4) vhon suiflcient amounis of Ghc soroy has Teon ustd,
container lo g ain inveried we in (1) and #hoe cap shown
in fioure (1) is dhresded on the nipnlee. ALl svecosslive

Ny

noos of oo corbalner vnttl oharaobtion o tho contalinpe:y

2|

¢
=}

ipvolve repition of stens 1,3, and 4, Anproximately 7,000,
00 eontaipore of this eonsirveting have clrendy Door Hro-
vided to the srmv, Un an averg(o, these have leen oroe
Lortioned in bué malerial areas, Lo the oxsent of eix
the

writers knowlcﬁge; approximotely twn million moro convalires

aro now on oxdor with the Vestin hovse comrany.

Tho lnltod Stotes cavy nub Lhe voe ol acrosols mwin in-

to affcet at 2 considerably later dote than the Ariye IT'rom

the bopin~in_ tho en;inoccring ¢iviaion n' the Iavy couilited

itnolf & o ecorhalinoer vhial e~lA T omeT 1 led i Whe Ticld,

= T T I R, T T T = T L T
I = = F2- ? . B TR L e e
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Tme sccond mnacl centainer, sulll haged on the throw avay Tt

cipal, wvas nanvfacbured by tho Armsitiyrong Tnoencorin Company
] o . . L wl

=5

Por tho hrmy. This modol Tuvslves a two plece container, aftor
the sbyle of the Vestin hiouse centainer, althourh somovhat
atfferent iv shape. Ite principal difierence from tho Vegt-
inghouse model dlspensor, lay in trat 1% involved o formel

valve dovice,.as will be secor in fipwre 2. A puncturablo

soft metol senl is 1aid domwn on a chouvlder of the valve body
and 1g heat Pused Hto tho valve Lody. %his ig dene prior to

the £11ling of the container, the container helng fi1lled
shreou_hi an opehing on the opnogsite cnd fros the valve., Lhe
opening throush vhich £111ing is done lotor Leeomes noint
of plecerment of a fucso motal nlug, Tho volve bLody conslsto
of an interm thread member havin; two shovldorgi-— one

- *

nrainst wvhich o soft motal seal is bBindeds; and {(28) ore apainct

J

-

vi:ich the reonvore goasket ig "viven Ly the aetionn of tho valve
giand. Tho valve stand conafots of o knarled heed serew oro -
vidod with a shoulder against vwhich the neonrenc jnoket acto
and provided with a cornlcle end. Tho conicle and mHravides
and meoans vhere~ny the goft tetal ascsl 1s r~wvnetured ulen the
container is «ut indo use. The shioulder on tho valve stand
providrd the comnarnion surfaco to tho rocuired in devolonment
$0. $h noonrone prskot when {hio sealin) usa es of the contalinor
315 required. The neonrcne gaskei is of armmller diascier Whar
she threads, me nermibtbing She valve stand to Irtroduce e
to the valwe body, 2o oub the container into surcassive uso-
ages for any single otarge, vhe valve sgaqd 1a gerowe ! avar

{rom the wvalve Ledy shoulder apainst vhaich the 7coprono jos

ot is comnrcessod, there-for pernltting the fiow of “ho
aorosol £1luid vy to the uppor paris of the viave body awd ito
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‘:.‘,1‘,0 desi ooy T oth vamad . oLl Grmal

¢. acrogel coni-iner £311lin;, machines an woen
in the main 20 LLin olanbdce

4, the desi_n of coulpment icr ‘he :~fi31in of
the congairers under £ield condltions, then
lagtly the review of tre peasgpects for tnilsg
¢zvelopments

IIT. Aeroanl:s
“hen Shie usa of Ll0 prpeihyw =ucromew-rmeeT mintiire wag

4,

adepted by the fvmed @ oreon, SUn Gefinlte oo ~9ols o7 vhou ht

©

resarding the use of disponsing wnlves coran” am vlthin the
Uinited States Aruy. Ope school moves lergpely by the doslire

to inctltuse production of aerosol contalinors at the ea rliost
rossible moment and alse moved hy the thow ht thobt the eollect-
ing end reburning of tho acrosol contalners to fiald filling

g -

donota, would counsiiiuie a cuwnicroone quarter: wasber problon
H 4 ]

Nt

adoplod o contelner Wal C14 nob suvolve o formal valve device,

Cﬂ

instcad, the ourly nhe-pound containors disbrii ted Lo Army

CY

Personnel wag of the construction ghown in figure {1).




I, Introduc!!gn~-6eneral Hlethod of LeroW®]l Dispensing: -
The general method of rceroscl disvensing consists of
1. the dissolving of solids and/or liguids
in low Dboiling =noint 1liquids; or the dis-~
solving of the solids and/or the liguids
in a material which is miscible with a
low bolling point liquid
2« the formation of a spray as the result
of the expulsion of the liquid phase
throush a small orifice under the influ~
ence of the vapor pnressure exerted by
the low boiling point component
In brielf, the general theory of the aerosol dispensing
method involves the use of a low boiling point component
in a mixture in such provortions thut vanor pressure
over the mixture is of such an order as to permlt the
propelling of the mixture from any container in which
it is stored. Thls method of dispensing, when per-

formed with a roperlﬁ designed dispenser, resulits

j=

8

i cn of the dis-

Q.I
(M5

“»

a fine spray which leads to the DErs

)
5

solved materials in the form of a nely divided mist.
ilost of tne work done in this connection is that of Dr.
Lyle De. Goodhue of the Department of Agriculture, Belts-
ville Station, Maryland.

Dr. CGoodhue's early work included the use of var-
ious of the molecular weight hydrocarbons such as pro-

pane, butane, and many of the low molecular weight chlor-

inated hydrocarbons, as the high vapor pressure compon-




A
ents of varit. aerosol mixtuves, Tr. G"nue found
that the low molecular weirht saturated hydrocarbons
(such as propane, bubane, e:..) presented hazards
from standpoint of explosions dus to the formations
of explosives mixtures of the hydrocarbon with air on
release of the mixiture: and he also found most of the

low boiling point chlorinated hydrocarbons to be un-

i

satisfactory from the standpoint of toxleity. His
early work is concerned with the killing of house-
hold pests, although he has recently extendsd this
work to wany other uses, as for example in the dis-
persion of killing agents in nlant pest control.

Dr. Goodhme's work of recent 1ls centered around
the use of Freon 12 as the hlih vapor pressurc propellant
medium. His use of Freon 12, in his recent work, wvas
based upon the fact that freon is nelther toxlc, nor
does it form explosive mixtures with air. VWhile the
aerosol method of dispensing heas been used in the
dispensing of plant hormones and nlant rest controls
only on an experimental basis, the use of a mixture
consisting of 2% pyrethrum, 87 sesame oil, and 90%
Freon 12 has been widely applicd in the Armed Forcas
in.dealing with the mosquito problem in those sec-
tions of the world vhere malaria is common, This
mixture, packed in containers which shall be des-
ecribed below has been used by men under combat con-
ditions to "throw off" moscuitos, has been used to free
parracks and pyramidal tents of mosguitos and other

small insects, and has been used to fumigate trans-

#Especlally vhere indoor use of the aeroscl mixture 1is
projected.




port planes r’urm’.ng from forelgn regim.to the United

States. In this connection, ~lease note exhibit (1),
which include Navy specifications for the aerosol mix-

ture as described above, as well as exhibits 2,3, and 4,
contalning other pertinent data.

II. Survey of Contents of this Feuvori:-

It is our intention to treat with the Tollowing
subjects in connection with aserosol dispensing method,
in the following sequence:

1. <the design of seroscl dispenser valves
and the design of aerosol dispensing
containers

2. the design of equipment for the comnound-
ing of the vyrethrun-sesame Freon mix-
ture

3. the desipgn of both manual and automatic
types of aerosol conbainer filling ma-
chines as ugad in the main filling plants

4, the design of equlipment for the refillirg
of the containers under field conditions

5. 1lastly, the review of the prospects for
this development

IIT. Aerosols

When the use of the pyrethrum-sesame-Ireon mixiture
was adopted by the Armed Forces, two definite schools
of thought regarding the use of dispensing valves sprang
up within the United States Army.- One school, moved

largely by the desire to institute production of aerosol




e e e

contalners at” the earliest ;r:-éssible mome’ and also moved
by the thought that the coilecting and returning of the
acrosol containers fto flela-fillin, depots would con-
stitute a cumbersome quartermaster problem, adopted =
contalilner that did not involve 2 formal valve device.
Instead, the early one-pound con*aliners distributed
to Army Personnel wasg of the construction shown in fig-
ure (1}.

In brief, the Westinghouse aerosol container (Fig. 1)

was based upon a single useage, so far as the Army

i

quartermaster is concerned. For ressons that we chall

explore laver, however, it will be observed tha: this

constituted and unnecessary waste of material.

The method of putting the container (shown in Fire 1)

into use consists of:- .

1) inverting the container so that the standpipé is opened
to the vapor phase

2) holding the container in the pesition set forth in
{1), wig,ling the Wire shown (Fig.l) until the fused
Jolint is broken, joining the sealing wire Lo the base
of the dlscharge nilpple there-by permititing the es-
cape of Freon vapor from the container

3} fo start the spray, the contalner is again inveried,
this time placing the standpipe open and in the 1i-
quid phase

4) vwhen sufficient emounts of the spray has been used,

the container is again inverted as in (1) and the

# See Pape of the "




cap shown in Fig. 1 1s threaded on the ni,ie. A1
successive uses of the container until exhaustion of
the container involve repetion of steps 1,3, and 4.
Approximately 7,000,000 containers of this construction
have already been provided to the Army. On an average,
these have 5een proportioned in bad malarial areas o
the extent ‘of sim thousand contalners per division.

To the best of the writcr's knowledge, approxlimately
tuelve million more conbainers are now on order with
the Westinghouse companye.

A second model of container, still based on the
throw-gcway principal®, is manufactured by the Arm-
stromgEngineering Company for the Armye. This ﬁodel
involves a two piece container, after the style of the
westinghouse containrer, althourh somewhat different in
snapes. 1ts principal differcnce from the Weastinghouse
model dispenser lay in fthat 1%t involved a formal
valve device, as will be seen in Fig. 2. 4 puncturable
soft metal seal is laid down on a shouvlder of the valve
body and is heab-fused to the valve body. This is done
prior to the filling to the container, the contaliner
being fillled through an opening in the opposite end from
the valve. The opening through which filling is done
1ater bacomes polint of placement of & fusible metal ovlug
The viave body consists of an interrnally threaded mem-
ber having two shouiders:i--one against which a soft

metnl soal is binded; and cne agalnst which the nesoprene




- .

gasket 1s driven by the action of the val. stem. The

g

velve stem consists ¢f a knurled head screw ovrovided
with a shoulder against which the neoprens rasket acts
and provided with a conical end. The copical end pro-
vides a means, whereby the soft metal seal is punctured
when the container is put into use. The shoulder on

the valve stem provides the companion surface to the
valve body shoulder against which the neoprené gasiced

i1a driven when the sealing of the conbainer's contents
is required. The neoprene gasket is of smaller diameter
than the throads, thus permitting the valve stem to in-
troduce the gasket into the wvalve body. To put the con-
tainer inte successive useage for any single charge ,
the valve stem 1s screwed away from the valve bocy
shoulder against which the neoprene gaskeb 18 conpressed,
theroby permititing the flow of the serosol fluid up
the upper varts of the valve body and 1©s xit from the
1/32" diameter hole, shown in Fig. 2. The use of a fine
thread between the valve stem and the valve body and a
ciose it between the two threads develops a seal sgalinst

leakase along the entire length of the threads and out
Ly [ (4]

[N

from the top valve body, since bLyso doing the Triction
drop required of the fluild if lezking is o ccour ex-
ceeds the friction drop required for exrulsion of the
fluld throush the 1/32" dismeter hole menticned above.
The Unlted States Navy put the uvuse of aerosol bombs
into effect at a considerably later date than the Army.
From the veginning. the englnegring division of the Favy

comlitted itself to a container which could be refilled

in the field.




In line .th this -policy the Navy a‘ated two
models of containers:-
1) a model, as per enclosed I'igs. 3 and 4 - manufactured
by the Bridgeport Brass Company
2) a model &s per Fig. 5 - manufactured by the FPenn-
sylvania Engiﬁeering Companys
The type of dispenser manufactured by Eridgeport
Bracs Company is fully described in Pigs. 3 and 4, of
which Fige 3 is & 10:1 scale drawing of the valve de~

vice, and Bige. 4, is a full size drawing of the assem-

e

bled container.

Pothe of these models and devices operate on the
principal the needle valve, Pridgeport model being
modified to permit discharge of the material up through
the center of the valve stewm, In neither case does the
valve stem mate with a ground seaft. Instead advantage
1s taken in the difference 1n hardness between the valve

and the valve body materials; and of the mechanical
advantage offered by the aformentioned threads is im-
portant to the development at the line of contact (be-
sween the conicla portion of the valve sbem and the valve
body "corner™ of )} a compressive stress exceeding the
elastic 1limit for the valve body material. Thus, there
ig accomplished a2 plastle deformation of the valve body
at the line of contact with the stem, which deformation

becones the formed seab for the valve stem. In the case

of the PBridgeport valve, an ultlmate vaiuwe for the cloming

sorque of approximately 11 inch-lbs. is sufTiclient to




secure a tight joint between the valve s@g and the valve

body. A& certain amount of :Tinding action besiwecn the

valve sbem on the valve body at the point of contact

{5 developed due to the difference in between the con-

tacted surfaces, tends to refine the seat with repeated

use of the velve. This general type of valve device

has boen eminently successful in use and is now being

adopted standard for all Army and Navy contradts.




Introduction~-t:oneral .icthod of uoro!!l Niarensing: -

e
“he geaneral mebthod of - nrosol disvensing consisis of
1. the discolving of solids ard/or liquids
in low boiling volnt 1ignids; or tho dls-
solvinp of the solids and/or the liquids
’ in a material vhieh is nisclble with o

low Lolling noint liquid

3

» the Tormatlion of a spray as tha rosult
of the expulsion of the }iquid rhase
throu h a small orifice under the influ-
cnce of the wvapor wressure ezerited Ly
thoe low boiling point component

In brief, the poneral theory of the acrosol disncnsing

in a nlxkuro in such nroporiions tho s vanor nregsuro
over tho mixture 1s of such an order as to permit the
propolling of the mixturc from any contuiner In vhich

-

|
|
|
|
|
|
|
|
|
\
|
|
: .
method invelves the use of a low boiling point compoumt
|
|
|
|
|
1
it 1s stored. This method of <¢lgnoncirg, when per-
| formed with a properiy degi _ned dispeassr, resulis in
a fine spray vhich leads to the disnersion of the dis-
solved naterlals in the form of s finely dlvided mist.
iiost of the work done in this connoction is that of Twr.
Lyle De Goodhuo ol the Denartment of Agriculinre, clts-
villo Station, llaryland.
Dr. toodhue's carly work includoed the usc ol vor-~
ious of the moleocular wei;ht hydrocarbons cuch as vro-

pane, bubtane, and many of the low molceular weicht chlor-

inated hydrocarbons, as the hizh wanpor orcgsure compon-




D 1=
ents of vario, acrozol minturcse e G«.hue {ound
that the low molecular wel it saturated hydrocarbons
(such am propanc, wubane, cuire) prosonted hazards
from standpoini of explosions due to tho formation

of explosives mixtures of the hydrocarion with air on
releage of %be mixture; and he alco found most of tho

iow bLoliling point chlorlnated hvdrocarbons %o be un-

L

139

sntigfactory from the standpoint of toxlelty. MHis
carly work ls concerned with the killing of house-
hold pests, although he hes recently oxgended this
work to ..any other uses, as for cramnlo in the Adls-
persion of killin; agonte in rnland pest control.

Ir. Goodhue'!s work of recont ia cenbered around

the use of I'rcon 12 as the hlgh vapor pressurc propellant
., T

madiwe Iils wse of Treonr 12, in hls recent worl, was
paned upon the faect that freon is neither toxic, nor
does it form explosi-¢ ulritures wlth air. thile the
aorosol methed of disponsing has beon used in the
dispensing of nlant hormones and slant nest controls
only on an experimental Lasis, the uose of o mixsure
conaslisting of 2, nyrethruu, & scsame oil, and a0t
weon 12 has beenr widely apnlied in the Armed Uoroees
in-doaling wleh the mosguito probleir in $nosc s0C-
tvions of the world vhere malaria is comnone. This
mixture, packeod in contaliners vhich ghall e dog-
eribed below lias bheen used LY men under compat con-
altions to "throw off" mosquitos, has “een used o Ivee
arracke ond pyramidal tents of mosaulios and ofher

small insects, and has been used to fumijase trange-

#lisreclally whore indoor use of the aorosel mixture is
nrojectoed,.




port planes roturning from foreign reginns to the Unlied

Stnges. In this conasctlon, ~leasc pnbe oxhibiy (1),

which includa Novy snecificationg for the aernsol mix-

1=

ture ns degeribed albove, as well ws oxhibits 2,3, and 4,
containing other peritinenst data.

II., Burvey of Contonits ol thig Kenori:ie

Tt 18 our inbention o treat with tThe followin

-

subjocts in connection with ceorogsol dispens 'n, method,
in the {ollowin, soquencs:

o

le the desi:n of roroscl dla~cnser valves
LI

(]

nd the desijn of serosol dispensing

£

contalnors
2, the dosisn of equirmoent for the comnound-
ing of the pyretbruvn-sesame vreon min-
ture
3. the desi_n of voth monuel and nvtomatic
typos of agrosel containor [illinm, ma-
chinos ag waed in tho main Iilling plants
£, tho design of equipcent for tho refilling
of tho containers wvnder {ield conditbions
H. lustly, tho review of the nrospccta Jor
this devolopment
i1, Hferosols
Then the uvse of the pyrethrum~scsame="reon nixiture

g adopted LY the Armed Forcies, two dofinlic schools

3

of thou ht re ardin; the usc of dispcasing valves apran’
non within the United Stabtes Aray. 0Ono cchool, moved

lar ely by tho desire to insiiuite croducition of coroegol
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¢ * o
containers at the earlicst . osslihlo momcat snd alsgo uoved
b the thousht that the col .obing and roturaing of e
acrosol containars bo Ticld-fillin,, depobs would cone
atltute & cumbersome guartermaster problem, adopted a
container that 414 not inpvolve o formal velve devlice.
instead, tho early one-vound contalnors distribuied
to Army Personnel was of the constructlon shown in £1;-
ure (1).

In brief, tho Vestinhouse corosol container (Tig, 1)
vas baged upon o single usca_ e, so {ar 25 U Army
quartermastcr is concorned: Tor roasons that wo ghall
explore lateor, however, 1% will be observed that whis
constitubtod snd unnecesssry waste of material.

“he method of nubting the container {shown in Tige 1)
into uge consiats of:-

1) inverting‘tho eanbainer so that the standpine i opencod
to the varor nhaseo

2) holdin;; the contalner in tho puslision set ferth in
(L), wi_ 1ling thc.wire shown (Fig.l) untdil the fused
jolnt is broken, jolning the sceling wire Lo tho bage
of tha dlschar, ¢ nipwle therc-~by nermittin: the os-
.cepe of Treon vanor Iron the contalper

3) to start the snray, the conbtalner is asain invorised,
this time plaein: the standpipc opon and 1n the 1i-
guld phaso

4) when suflficient amounts of the spray has becn used,

the contalner ig asain inverted ag in (1) and the

* Sco Paco ol the "




cap shown 1in Fice 1 1s threan:d un the n:._.rlo. L1
suecessive uses of fre con’ ey until cﬁhmustion of
the coniaincr iavolve repciion of sicps 1,3, ocnd 4.
Approximately 7,000,070 containers of this econstrucvlion
have already been provided to the Army,., On an avera c,
these have peen proportioned in bad malarial aread to
the exkont of sim thousand containers peyr division.
Po Lthe best of tho writer's knowledpw, approximasely
swelve million more conbtainors are now on order with
the V'estincshousc coumpailye

A sccond model of consatper, £uill based on the
"throw-avay princeival®, iz manufactured by the fri-
strom Bngineoring Company for the Army. This modsl
involves a two pioce container, altar the style of the
Wostin: house contalrer, althcouch svmeviab giffercnt in
shape. 1Ite principal differcnce from the Tastiiyghouse
nodel disponsor iay in that i35 involved a formal
valve device, as will be cecen in T'i3. 2. A puncibursble
soft motal seal 1g 1ﬁid dowh on a shouldor of tho valve
body and is heat-fused Lo the valve body. This ig done
prior to the filling to tiac container, the contalner
belng fiilod ghroush an openin: ln the opnosiite end from
the valve. The ovenin: threu h vhien £i1lin:: is donoe
lator becomes poins of placszmeont of o fusible nstal ~lug
The vlave body consisis of an inbternally threaded meém=

=y

hor havins two shouldersi--one agalnst whick a 3078

[

matal seal 1a binded; and 'pe ajsinst which tho rooprene




~asket ls driven vy tho action ol the \.ra'_‘ stonie The
valve ster consists of a kawn -"od head sercy nrovided

with a shoulder asainst vhice she neadrons _asket acts

and provided with a conical ond, Tic conical end pro-

_vides a means, whereby thoe sof't mot al real is punciured

vhen the cenboiner is put into use. The shoulder on

tho valve skem provides tho companlon surifacs O the
valve body choulder aieinst vhich the necoprend cagsket

i1s driven when the sealin of tho container's coentonis
13 roquircds, %Yhe neoprcne pasket 1s ol smallor dlameter
thon the thresds, thus peraitiing the velve st to in-
troduece the casket inbto the welve body. Yo put the con-
tainor into successive usease Tor any single charge ,
the volve sbem is screwod away from the valve Lody
ghoulder azalnst which Lhe ncoprona 45 slzov is ccuml 058 od,
sheroby permitilng the flow ol tho acrogol fIluvild up So
the uwpper parta of the valve body and 1ts oxiv ITron bhe
1/32" dlamebter hole, shovn in Fige 2. The uso of = {ine
thread betweon tho valvo stan and the valve body and &
close Tit bebtween the bwo threads develops o seal g 2ingst

lealkage along tho cntire lon,th of The Lhreads and outb

jat

chion

l"“”

ol

=

{rom the top valve hody, clincc Lyso o tho I
drop reguired oi the fluid i leairing is to ovuvur ex-
ceeds the {riction drop required for expulcslon of the
riuid shwou h the 1/32" Qlamcter hole uenbioncd aboves
The United Stabos Lavy pubt the use of asrosol bombs
1nto effees of a conziderably ilater date than vhe AITIY «
Yrom %he Dbe:innin,, the cn lnccring division oi the lavy

comitted 1toolf to s contalner wiiich could Lo rofillced

in the field.




In 1llne .\;h this nolicy thoe Tavy ﬂ.c‘.tcr.] tvro
medela of confalnersi-
1) a model, as per enclosce . L58e v ond 4 = ronufacturod
by the Pridgoport lrass Coupany
2) a model as por Mij. 5 = nanufacbtured L the Peon~
sylvanla Fnjineering Cowpunye
The type ol dispenser manufoctured by Pridienort
Prass Company is fully described in I'igs. 3 and 4, of
vhich Fl,e © iz a 10:1 scale dfawing of the valwa de=
vice, snd Bilg. 4, is a full size draving of the assoni-
bled contaliter.
Tiothe of these models and devices oneratc on the

N

vrincipal the ncedle valvo, Sridioport model helng

modified to permit dischar s of the rmborial ud throug
tho conter of tho valve steus In neither caso does e
valve stem mate with a _rouad scab. instead advanta e
15 taken in the difference in hardness botweon tho valve

|

} and the valve vody materiels; cnd of the recianical

1 advantase offored Ly, tho aformentionsd ihiroads is im-

|

| vortant. to the devolopmeny at the linc of contach (bo-

3 sweon the coplela nortion of thie walve stern and the valve

i body "corner” of ) a compressive sitrecs orceeding the

‘ olastic 1limis Tor the valve Lody mabteriale. Tousd, tnore
15 accomplished a plastic deformetion of bthe valve vody
at the 1ine of conbach with the stom, vhich deformotion
bocomes the formed seob {or the valve stom. In the cose
of the Dridrovort valvo, an uwitimace value for the claing

torque of approximatoly 11l ineh=-1Dbs. g suiileient to

-t
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¢

secure a Lisht joint bebtwoen Gha yalva oU®a and tho valve

rody. A carbain amount of "qdin; ackinn bhehusan W
valvo ntom on the valve body ab the point of contacd
1s develoned dus Lo the differonce in hetucen tho con-
tnctod surfaces, btends o =ofine the seat with repeéted
use of theo valve. YThis eneral wpo of valve device

has bheen ominently succeosaful in vse and is now bolng

adopted standard for 2311 Arme and Yavy conbtracdis.
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SAC June 2L, 1950
Si T. SCOPT MILLER, JR.

HARRY GOLD, was., e
ESPIONAGE - R

Exhitit 65-4307-1B-12 (L) - Folder #6

DATERIAL PCUHD IN <000 HOX
IN BASLIFNT CF GCLD'S HOLE

Ta: atove exhitit, consisting of a folder holding several blue prints, was
exhitited to GOLD on Jure 22, 195Q. They are identified as follows:

;;(l) A print of the CHEURCY DESIGH CORPORATICH, #102-F, entitled "Chemurgy
: Dia;rammatic 1low 3heet for Mickel Catalyst Pellets and Vehicle Pro-
i tected Nickel Catelyot," doted Septosber 2., 1952, This was drawn by
ARTHUL FPo whilR.
X

(2) A print of the Chemurcy Plan #105-B2, dated Awust 20, 1942, entitled
"Assembly Letails for Dry Reducer -~ The RUFERT CHEMUICAL COLPAWY,
_ Seymour, Comecticut." This was drawn by R. K. T., and checked and
i approved by ARTHUR P. WHBER.

{(3) A print of the Chemurgy Flan 7105-bl, Dated August 19, 1942, entitled
iintermediate Guide Bearing for Dry Reducer - THE HUTLRT CHLELICAL
CONFANY, Seymour, Ceonnecticut." This was drawn by K. X. T. and checked
ana approved by LEDIR.

« (L) A print of the Chemurgy Plan #105-Cl, dated August 17, 1942, entitled
p "Dry Reducer Section -~ THE ROFERT CHEKICAL COHPANY, Seymour, Connecticut.!
W Thie was drawnby L EBER and checked by BROTHIUAN and approved by WiBIR.

X (5} A vrint of the Chemw gy Plan #105-Di, dated August 29, 1941, entitled
Y "Dry Roducer - TUE RUFLRT CHE&ICAL COLPANY, Seymour, Connecticzt.®
This was dravn by «bBE2, daiccked by BROTHUANW and approved hy WEDER.

OOLD advised tust the ahove material 2ll referred to the RUFERT Plant which
worked on a nickel catalyst, and for vhich plant DROTHLAN did work while at
Chemurgy. GOLD advised that DROTILAN pave all of btnis material te him for sub~

Tulras {‘ \]%WM /.M O aby i ;,ﬂ/w;‘ —tn

PR I Yy /
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SAC
June 2L, 1950

mission to the Soviet inion but GOLD did nob turn this naberial over to SAN
becavse SAL had told GOLD that the Soviets were not interested in anything
which was BROTIZAN's own work or design. GOLD added tnat av this bime SAL
was trying to get GOLD to persuade BROTHLAN to go o work for one of the
big rubber manufacturing companies,
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Ealiliit O5=L307=tind 2 {25 - Duvelovo iio

UANTIA LHYELIER PUTHD I WOODEE PO

1N DLEeLNT C-." SULLYS HCLD
The above exlitbib, consistin. of honduri ".’;r-n SOSCE on PoFCS Dumlereo Jive
Lhrow s sixtoen, inclucive, on lesborhncd stabloncyy o8 USLONNG QL0 24000
Ciaw T2, war abomn Ho LLni on June 22, 1950, dun ctabed that 4ids was in

h.ir handwritine and thoet 1t must have been coplod fronm raleriel that

FRUPIFAE fave GOLD on nmixing equipooent SGLD gald tioet this ray hove veoen
material uhat he himself hau holpcd Ri;l"i"l" on, but he is eure the caterial
wag later {turnsed over by :0TIIAN to him In the form of a cormplete ¢ ort and
then GOLD turned the report over to SAL o oud Aucust of 17L2.
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it is nobed Lhl there ore nurworous Dlac oo of o oo ove levherho o oo
taingd i thic Zoldor.
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SAG June 23, 1522

SA T. SCOLT \ﬁflLLER, Jit.

HARRY GOLD, was.,
ESFIONAGE - R

Bxhibit 65-4307-1B-12 (2) - Snvelope #1 1

VANILA ENVZILOPE FOUND I WOODEY BOX
11 DBASUKENT OF GOLD'S HOVE

e above exhibit was shown to GULD on Juwue 22, 19.0.

Conbtained in this envelope wore severcsd blank income tax roturns (federal) for
the year of 1942, GOLD saild that these wore just extr. formd that he had ob-

tained and never used.

Also contained in this envelope was a shipping order, dated January 1k,

1943, from the ENTERPRISE LILL SOAP \(ORKS to L. K. DOUGIEATY at the PEANSYLVARTA
ALCOHOL CORPORATION. One pound of sample grease romover wag consigned to
LOUGHEATY. GOLD stated that this invoice mwst nave iradvervently been mixed

1n with GOLD's papers.

\ Algo contained in this envelope were wWilite sheets of paner, nuabered 1 through
e 3
1 M&h and 17 through 25. OOLD identified this as being in his handwriting anc
¢ advised it poes witl tlue material containel in fixhioit 1B-12 (2) - Bnvelope #2.

% He said it concerned mixing equisnent and wmixers and that like Envelope #2, the
. material had been piven to hinm by RROTINAY for submission to the Sovict Union.

r
A4-

Also contained in this envelone wers one white sheet ol paper and one yellow
sheet of paper, containing what anpears Lo L couations. GCLL stated this 1s
‘.11‘!

not in his hang ;rlulng. He caié it pdght Lo in TROTITALs handeriting and
he doos nob know o vhat 1t rerers.
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: niI'QOmcSﬁcStmightBiH of Lading, adoptedhy Carriersin Official, Seuthern, Western and Illinois Classification territories, Mar. 15,1922, a5 amended Aug. 1,1950,and June 15, 1941.)
- * MUST BE LEGIBLY FILLED iN, IN INK, IN INDELIRLE T
'HIS SHIFPING ORDE FENGCIL, OR W4 CARBON, AND RETAINED BY THE AGENT. Shipper’s No. 7.0. __O_O_Z_;i-_

Company Agent’s No. b

RECEIVE, subject to the classifications and tariffs in effect on the date of the iszsue of this shippﬁ:g order,

Philadelphia, Pa., ___ 3o Lirs 194 From NI EAPRISE MILL SOAP WORKS

1 vlaw. in apparent good order, exeept s noted (contents and condition of contents of packages unknown), marked, eonsigoed, and destined as indicated below, which said vompany (the worl

“'ronghout this contract a9 rneaning any person of corporation in possession of the property under the contract} agrees to carry to jts ususl place of delivery at sxid destination, if on ity
9 road o Ka own .- ¢ use, otherwice to deliver to avother carrier on the route to said destinution. It is mmutually agrecr, a8 to each carrier of all or any of safd groperty cver all ac aay partion of said rante to desti-
wtom, and 83 to ene’, + it any time interested in all or uny of said property, that every service to be performed hLereunder shall be subject Lo all the conditions not prubibiled by law, whether printed or written,
i ized, irluviig the conditiomn en back hercol, whicth are bercby agreed to by the shipper &nd accepted for himaself and bis assigos.

e property, deso-!
ompany beloyg vl

:rein cohlalnec, In-
: (Mnll ur street address of consiguac—ior purposes of notification only,)
\ . . . - .
. : paod Va4 RN+ LV I TS Lol
nmgned o .. .. ;.%)L___;zvl Wie o+ mifine 4 ACLINUL e] L. ]
. . - P ' I
. . . e orene ; State Count
‘ination i»\-"-'? O I R TR D FIS 27 T NREANY & W of o i
[ Sunject Ea Goctign 1 of conddi-
uie tlons, if this shipment 1s te be
Aulivertd to the consifnce withe
. . . Car Car out iecourse on the consionr,
vernng Carrier Initial a. the comslgnor shall shm the fol
il - R — | lowlng slatement:
] Deseription of Anicles, FWEIGHT | Class [ChI] Na. ] . De;mmmn of davidtes, *weany 1 Class [N “T"o’:f‘_ L‘-;;riel;!:ht;:mr::n:ﬂﬁﬁhgg;
Sgecial Matks and Exczptions (’suh.tucm.)__ of Rale Eﬁ! Pkgs.! nemﬂriarks and Ecepliong {Sub. to Uor,}  |or Rz{e L‘El. payiiant of fretght and ol olhec
! . lawful charges,
i b
_)_Cloaning Cempound . BbL ) .
Bags ;'| Drums ! . iSlunatore of consiEnor.y
- = / Ir charges are to be prepald,
Y et ] B e wrlte or stamp here, 'Tu b
L bounc y.......(llt. i ” Peapatan » e Te be
' | R
i . Bueelved &
—— e s apply In prepayment of 1he
1 chargre on the property descriited
U —= E—— = hEreon.
| — ™ e
_ L — — T Agent or (.‘J»-“H!_Er_.'
I - A e
| Drums Retumed — 7 | carpoys Returned poe
the shiptacnt moves between two ports ty a carrler by waler, the law requlres that the/blll of-Iiding shal_lr;l‘.all- whother [t i3 “‘currler’s or shippes's welght.'* {Tha Bfgnature  here Acknawl,
JTE—'hera the Tate L8 clependent on value, Bhippers ars regulred to gtate .z;‘-h-:ﬂ‘_diiynn awrmng !_ne aggfed oc declgred vatue of Lh‘o' broperty. { - edges only the amount prealil,s
F; L2 T AT Emer
decinred vaius of the property Iy hercby A - Pt e Y AR Charges
,-,:,Z;f:: stated by the mipper to De fot exceeding 1/ / et £ s j ¥z i f I advapeed: 3
= — = _.L_?,‘_H*—“-';t:“:_“t:__._ﬁ___‘ . B, AP Y
¥ P \ A ¥ e
4 ;’ 24 KGENT mUST DETACH AND RETAIN THIS SHIPPING

IERPRISE MILL SUM’ WORKS, Shipper, Per L 7 GRDER AND MUST SIGN THE ORIGI¥AL,BIKL OF LADING

maunent post-office address of shipper: 2229 N. 12th St.. PHILADELPHIA, PA, ¥ ' s \{J EaN ntl
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TREASURY DEPARTMENT
IHTERNAL BEVENUE SBERVICE

A A ANHILNEAE

UNITED STATES

iN®VIDUAL INCOME TAX RESRN

THIS RETURN MAY BE FILED INSTEAD OF FORM 1040 BY CITIZENS
(OR RESIDENT ALIENS) REPORTING ON THE CASH BASIS IF
GROSS INCOME S NOT MCRE THAN $3,060 AND IS QONLY
FROM SALARY, WAGES, DIVIDENDS, INTEREST,

‘ AND ANNUITIES

PRINT NAME AND HOME OR RESIDENTTAL ADDRESS PLAINLY BELOW

{Street and number, or rural route)

(State)

(Pest office) (C-ounty)

Sodial Security

Decupation ______________________ e m e pumber, ifany .. ...

Name and 2ddress of employer _ .-

(If you hnd more than one employer, attach atatement showing name and address
and amount received from each)

COLLIXVAIL 1LAN

1942

Do not write in these spaces

Seria)

Q.

Amount

Paid, $

{Cashier's Stamp)

Cash—Check—M. 0.

DEPENDENTS ON JULY 1, 1942

List persons {other than husband or wife) deriving their chief support from you if they are under 18 years of age or if they are

mentally or physically incapable of sclf-support

Rl A - |

o P Y

NAMNE OF DEPENDENT RELAT{ONSHIP

I if 18 YEARS OF AGE OR OYER, GIVE REASON FOR LISTING

ow TR T

listed dependent excent one.)

1. Salary, wages, and compensation for personal services____._____
2. Dividends, interest, and annuities. ________________ ...
3. Total.__... e mm e e e m e m et e m
4. Less: $385 for each dependent. ... e

(17 you are the head of a family (sce definition under item 6 an other side) oy because of dependent(s) fisted above, $385 for each

5. INCOME, SUBJECT TO TAX . U

NDENTS

_______________________________ [N I SO S

W TN

6. Tax on item & (from Column A, B, or C of table onother sided . e I N [,

RO SRRV, SR - 1943,

{Date)*

I/we declare, under the penalties of perjury, that this return has been examined by me/us, and, to the best of my/our knowl-
edge and helicf, is a true, correct, and complete return, made in good faith, for the taxable year stated, pursuant to the Internal
Revenue Code and regulations issued under authority thereof; and that I/we had no income from sources other than stated hereon.

(Signa}u.re) )

(Signature)
(If this return includes gross income of both i s+.nd and wife, it must be sigred by botk.)

Filting roquirement.—An income tex return must be filed by single
persons having o groes income {(item 3 above} of $500 or more and
muarried pereons hoving a grose income either separately or combined
of $1,200 or more.

*Mititary and naval personnel.—Members of the military or naval
forces of the United States bolow the grude of commissioned officer on
December 31, 1142, shou!ld not inciude in gross income the first $250 if
single on such date, or the first $300 iF morried or head of a family an
such date, received as compensation for active service,

Retarns of husband and wife.—~Husband and wife may use this
form as a joint return if they were living together on July I, 1942, and
if their combined gross income for the calendar year is not more than
$3,000. A separate return may be made an this form if the gross income
for the calendar year of the one filing the return is not more than

$3.000, except that in the case of a husband and wife living together at
any time during the ealendar year separate returns may not be made
on this form unless sach olects to use this forn,

Allowance for depeadents.—Allowanca of $383for ¢ach depondent
is applicable when this form iz ugad. Where Form 1040 is used, the
allowanee for vach dependent is §350.

Amended returns,—If a qualified taxpayer elects to uso this form,
amended return may not be made on Form 10440,

P vmop o

Filing of returns gnd payment of tax.— Thae return must be filed
with the Cellector of laternial Revenue for your district on or befora
March 13, 1943. The tax may be paid in equal guarteriy installments »
commencing March 15, 1943. Pay tax, if any, to the Collector and if
payment js made by check or money order, make payable to * Collector
of Internal Revenues.”’
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tNDICALTE TOUR STATUS ON JULY 1, 1942, 8f ¢ ACNG CRECR MARD () v a0 AFPLICADLE DLULLA () DLy

]. Single (and not head of family) on J.l. 1942 . O 4. Married and livin h husband or wife on July |,
' 1942, and spouse had no gross income for the entire
2. Married and not living with husband or wife (and not = RO O
head of family) on July |, 1942 . ooreeees 0 ! :
: i 5. Married and living with husband or wife on July 1,
IF YOU CHECKED No. 1 OR No. 2 ABOVE, FIND YOUR TAX 1942, and this return includes gross income of both
IN COLUMN A husband and wife for the entire year. ____........_.._ 0

6. Head of family (a single person or married person not
living with busband or wife who exercises family

. . . . control and supports closely connected dependent

3. Married and living with hushand or wife on July 1, relative(s) in one household) on July I, 1942 0
1942, hut each filing separate returns on this form.. [ ] (State number of such dependent relatives ... )

IF YOU CHECKED No. 4, §, OR § ABQOVE, FIND YOUR TAX

IF YOU CHECKED Ne. 3 ABOVE, FIND YOUR TAX IN COLUMN 8 IN COLUMN C
iF s IF . IF ‘
Incomae sabject 1o tax COI‘AUMN CO%MN COL(":jMN Income subject to tax COlkIMN COL{;{MN CO!.(I:JMI'\ Income subject i tax CO%MN CO%MN CG[th
(item 5 on other side) is {item 5 on other side) ix (item 5 on other vide}is
Over But not ever |Your tax Is{Your tax is| Your taz is Orver But nat over | Your tax is| Your taz is[Vour tax is Over But not ever |Your tax is|Your tax is[Your 121 is

80| 325 | %0 | S0 | 80 81,350 |$1,375 {8141 [s12w | 810 | $32,175 | £2,200 | 3283 |$264 [$150
525 350 1 0 1,375 | 1,400 | 145 | 126 | 14 | 2,200 | o225 | 285 | 269 | 155
550 575 4 o 1,400 | 1,425 | 149 | 130 | 17 | <2223 | 2,250 | 292 | 273 | 159
575 600 7 0 1,425 | 1,450 | 154 | 135 | 21| 22501 2275 | 296 | 277 | 163
600 625 | 11 0 1,450 | 1,475 | 158 | 139 | 25 | 2,275 { 2,300 | 301 | 282 | 165
625 630 | 15 0 1,475 | 1,500 | 162 | 143 ] 29 ) 2,300 | 2.325 | 305 | 286 | 172
G50 65 | 20 3 1,500 | 1,625 | 167 | 148 | 34| oot 2,350 ] 309 290 | 176
675 700 | 24 6 1,525 | 1,650 | 170 | 152 | ar | 2,350 | 2,375 | 314 | 295 | 181
700 725 | 28 9 50 ) 4,576 | 175 | 156 | 42 | 2375 2,400 | 318 | 299 | 185

i3
W75 | 1,600 180 1631 47 2,400 2,425 | 322§ 303 | 189
2600 [ 1,625 184 163 51 2,423 2,450 { 327t 308 | 194

1
75 T50 33 1
1
1,625 [ 1,660 158 169 bk 2,450 2,475 | 331 | 312 | 1988
1
1
1

14
50 5 37 18
T8 80¢ 41 22

800 - 825 4G 27 650 | 1,675 193 174 G0 2,475 2,800 | 335 | 316 | 202
815 850 60 31

850 8756 54 45

875 300 59 40
200 b1 459 L] 44

:6‘75 1,700 W 178 G4 2,500 2,525 | 340 | 321 | 207
,T00 | 1,725 201 152 68 2,523 2,850 | 844} 325 1 211

1,725 | 1,750 { 206 | 187 73 2,550 | 2,575 | 348 | 329 { 215
1,750 | 1,97 210 [ 190 | 77 2,575 | 2,600 | 353 | 334 | 220

925 950 67 18 1,775 | 1,800 214 195 81 2,600 2,625 | 357 | 338 | 224

D50 975 7 53 1,800 1,’825 218 199 85 2,625 2,650 | 361 | 342 | 228

975 | 1,000 76 57 1,825 | 1,850 ) 223 204 a0 2,650 2,675 | 366 | 347 ) 233
1,000 | 1,025 80 61 1,850 | 1,875 | 227 208 $4 2,675 2,700 | 371 { 35y § 237
1,025 ¢ 1,050 B4 | - 65 1,875 | 1,900 231 212 98 2,700 2,725 | 376 | 355 | 241
1,050 | 1,075 89 0 1,900 | 1,925 | 236 217 103 2,720 2,750 | 381 | 35¢ 245
1,076 | 1,160 93 Tk 1,925 | 1,950 240 221 107 2,730 2,795 | 386 | 3GL | 250
1,100 1 1,135 L it 1,950 § 1,975 244 225 111 2,775 2,800 1 391 | 369 | 254
L,125 ) 1,150 4 102 53 1,995 | 2,000 249 ) 220 116 2,800 2,825 | 396 | 374 | 258
1,150 ; 1,178 166 T 2,000 | 2,025 253 234 120 2,825 2,850 | 401 | 379 { 263

2,025 | 2,050 257 | 238 124 2,850 2,875 | 406 | 384 | 267
2,050 | 2,073 262 243 129 2,873 2,500 | 411 ] 389 | 271
2,075 | 2,100 266 | 247 | 133 2,900 2,925 | 416 | 394 | 276

1,175 | 1,200 | 110 { 91
1,200 | 1,225 | 115 | 96
1,228 | 1,250 | 119 | 100

LE2KO | 1,276 ) 123 | 104 2,100 | 2,125 270 251 137 2,925 2,950 | 42 399 | 280
1,276 | 1,300 12 109 2,125 | 2,150 276 256 | 142 2,950 2,975 | 426 | 404 | 284
1,300 | 1,325 132 | 113 2,150 | 2,175 | 279 260 146 2,975 3,000 | 431 409 | 289

- RS OO0 OOT 220 OO0 DO o000 SO oS OSC o9

1,325 | 1,350 | 136 | 117

The income to be reported in this return is gross income (net including income which is wholly exempt from income tax)
without any deductions. The taxes in the above table make allowance for personal exemption, earned income credit, and
deductions aggregating 6 percent of grass income,

ﬁ U. B GOVERHMENY PRINTING OFFICE ¢ $34% 16312311
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TREASURY DEPARTMENT

FORIVE (00U A

IHTERNAL REVENUE BERVICE

I AV AL
UNITED STATES

lNl’J IDUAL INCOME TAX REQRN

THIS RETURN MAY BE FILED INSTEAD OF FORM 16406 BY CITIZENS
(OR RESIDENT ALIENS) REPO.L [iNG ON THE CASH BASIS IF
GROSS INCOME IS NOT MOR.: THAN §3,000 AND IS ONLY
FROM SALARY, WAGES, DIVIDENDS, INTEREST,

LALENDUAR TEARN
1942

Do not write in these spaces

Serial
Na.

Amount

Pad, $

AND ANNUITIES

PRINT NAME AND HOME OR RESIDENTIAL ADDRESS PLAINLY BELOW

(Post office) (County)

Sotiat Seeurity

Qceupation . _.._.__. et m e number, i any ... ... el

Name and addtess of employer

{If you had more than one employer, attach staternent showing name and address

and amount received from each}

{Cashier's Stamp)

Cash—Check—M, Q.

DEPENDENTS CN JULY 1, 1942

List persons (other than hushand or wife) deriving their chief supporl fram you if they are under 18 years of age or if they are

mentzlly or physically incapable of self-support

NAME OF DEPENDENT RELATIONSHIP

IF 18 YEARS OF AGE OR OVER, GIVE REASON FOR LiSTING

* GROSS INCOME LESS ALLOWANCE FQR DEP LNDENTS |
1. Salary, wages, and compensation for personal services . S I
2. Dividends, interest, and annuities. o oo e e i .................. |
3 Total oo et IS - S e
4. Less: $385 for each dependent . ok e I

{If you are the head of a family (sce definition under jtem 6 on other side) only because of n’::pcna’cnt(s) listed abave, $385 for each
listed dependent cxcept one.)

5. INCOME SUBJECT TO TAX ... et e e am s e e e e $ o

"TAX '
6. Tax on item 3 (from Column A, B, or C of table on other side) ... . . [ S P

edge and behef, is a true, correct, and complete return, m

[/we declare, under the penalties of perjury, that this return has been examined by mefus, and, to the best of my/our knowl-

made in good faith, for the taxable year stated, pursuant to the Internal

Revenue Code and regulations issued under authority thereof; and that I/we had no income from sources other than stated hereon.

(Dute)*

(Signature)
(If this return inctudes gross income of both i e amd wife, it must be signed by both.)

Filing vegquirement,~—An income tox return must be filed by single
perione having w gross Incoma (item 3 above) of 5500 or wmaras and '
married pereons having o gross income either separately or combined
of 31,200 or more.

*Militory and naval persennel.—Members of the military or naval
forces of the United States below the grade of commissioned officer on
December 31, 1842, should nat include in gross income the fivst $250 if
single on such dote, or the first $300 if married or head of a Family on
such date, received as compensation for active service.

Returns of husband and wife.~Husband ond wife may use this
form as o joint return if they were living together an July 1, 1942, and
if their corabined gross income for the calendar year is not more than
$3,000, A separatereturn maybe made an thisform if the gross income
for the calendar year of the one filing the return is not mare than

" commencing March 15, 18430

$3,000, except that in the casa of a husband sand wife living together at
any time during the calondar year separate returns may not be made
on this form unless cach elects to use this forns.

Allowance for dependents.—Allowance of 3383 for each dependent
is npplicable when this form is used. Whore Form 1040 is used, the
allowance vor each dependeont is $350.

Amended returns.—1f a qualified taxpayer clects to use this form,
amended roturn may not be made on Form 1040,

Filing of returns and payment of tax.— The retusn must b filed
with tho Collectar of Internal Revenue for your district on or before
March 15, 1943, The tax may be paid in equal quarterly installments
Pay tax, if any, to the Collector and if
payment is made by check or money order, make payable to " Collector
of Intornal Revenue.'’

10—31531-1
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LNLDICALE JTUUR DiALUS UN JULT L, 194, B FLallive LOEVA IGARDR Ly B dfe Al T LIVADLL DLVVA L) DLLAVTY

1. Single (and not head of family) on _.l. 1942 ... O 4. Married and 1ivin*h husbard or wife on July.h
_ 1942, and spouse had no gross income for the entire
2. Married and not living with husband or wife (and not T e o (3
head of family) on July 1, 1942 ... O i o . ]
I 5. Married and living with husband or wife on July 1,
IF YOU CHECKED No. 1 OR No. 2 ABOVE, FIND YOUR TAX ' }’194{;- a&‘d tg’s _'ff"“}m ﬁ‘d”d?s gross income of both £
IN COLUMN A ushand and wife for the entire year....__.._____._____.. 3 ;
. . . 5
6. Head of family (a single person or married person not 2
living with husband or wife who exercises family -
) . . ) control and supports closely connected dependent
3. Married and living with husband or wife on July 1, relative(s) in one household) on July 1, 1942, ]
1942, but each filing separate returns on this form_. ] (State number of such dependent relatives ._.______ )
IF YOU CHECKED No. 4, 5, OR 6 ABOVE, FIND YOUR TAX
IF YOU CHECKED No. 3 ABOVE, FIND YOUR TAX IN COLUMN B IN COLUMN €
-
¥ . ¥ . IF .
Income sobiect to cowsmu|coLumn|coLumas) o E 0 TCOLUMN| cOLUMN] CoLUMN . et to ta COLUMN| COLUMN] COLUMN
{il:‘l:'n 5 onuotjl'l:: slidte.J!i; A B c (itu;m Son ollllle?:id:) is A B c { illagr;zx:ua:lhe: ;?d‘e)xi: A B c -
OQver But not over |Tour tax is|Your tax is[Yeur tax is Over | But not over | Your tax is| Your tax is| Your tax is Over But not ever {Your tast is{Your tat isf¥eurtax s '
80 8525 §50 80 B0 181,350 [81,375 | R4l (@122 10 #2175 $2,200 | $2B3 | 3264 3150
525 nb0 1 1) Ay 1,875 1,400 145 126 14 2,200 2,025 288 269 155
550 b75 4 0 B 1] 1,400 | 1,425 149 1306 17 2,225 2,860 292 273 159
575 600 T ()] 0| 1,423 | 1,450 154 135 21 2,250 2,295 296 277 163 ~
GO0 G225 11 0 4| 1,450 | 1,455 158 139 25 2,295 2,300 301 282 168 i
625 650 15 0 0| 1,475 | 1,500 162 143 29 2,300 2,325 3035 286 172 :.‘
6hHY 6875 20 : O [ 1,500 | 1,525 167 148 34 2,325 2,350 309 290 176 -
675 700 | 24 6 o| 1525 | 1550 1 171 | 152 | 28| 2350 | 2375 314 | 295 | 181 e
700 126 28 O O | 1,360 | 1,575 175 156 4.2 2,375 2,400 318 209 185 :
725 750 33 14 01 1,875 | 1,600 180 161 AT 2,400 2,425 322 303 189
760 75 37 18 G ] 1,600 | 1,625 154 165 51 FL: L5 2,450 327 308 194
TG 800 41 22 01 1,625 | 1,650 188 169 53 2,450 2,475 331 312 198
800 825 46 27 0 1,650 | 1,675 193 174 60 2,475 2,500 335 316 202
85 350 50 31 0 1,675 } 1,700 197 178 64 2,500 2,525 340 321 207 .
B30 378 &4 35 0] 1,700 | 1,725 201 1852 68 2,525 2,550 344 326 211
875 960 59 410 0 1,725 | 1,750 206 187 73 2,550 2,575 3148 329 215
400 H 63 44 0 1,750 1,775 210 191 1 2,575 2,600 { 3b3 334 220 §
aus 950 67 48 0] 1,775 | 1,800 214 195 81 2,600 2,625 357 338 234 »
250 975 71 H2 o ! 1,800 | 1,82 218 199 85 2,625 2,650 361 342 228 ’
975 | 1,000 76 57 0 1,825 | 1,850 203 204 20 2,650 2,675 366 347 233 .
1,000 | 1,625 80 61 1] 1,850 1,875 P 203 94 2,675 2,700 371 | 351 287 !
1,025 1,050 84 65 0 1,875 | 1,900 231 2132 a8 2,700 2,725 376 365 241
1,060 1,078 50 0 0] 1,90 ] 1,925 236 217 103 2,725 2,760 381 309 245
1,075 | 1,100 03 Tt 0| 1,625 | 1,950 240 221 107 2,750 2,775 386 | 364 250
1,000 | 1,125 | o7 | 78 01,950 | 1,975 | 244 | 225 | 111 | 2,775 | 2,800 | 391 | 369 | 254
1,125 1,150 102 83 0] 1,975 | 2,600 249 250 116 2,800 2,825 396 374 258
1,150 | 1,195 11.)6 87 G | 2,000 | 2,025 23 234 120 2,825 2,850 401 379 263
1,176 1,200 110 a1 0 2,025 2,050 257 238 24 2,850 2,87, 406 354 267
1,200 | 1,22 115 96 01 2,060 1 2,075 2648 243 129 2,895 2,900 | 411 389 271
1,225 | 1,250 119 100 O 2,075 [ 2,100 266 247 133 2,900 2,925 416 | 394 276
1,250 | 1,275 123 104 O { 2,100 | 2,125 270 251 137 2,025 2,950 421 399 280
1,275 1,300 123 109 1] 2,125 | 2,150 2756 256 142 2,950 2,975 426 404 284
1,300 ; 1,325 1 132 113 4 | 2,150 | 2,155 279 260 146 2,975 3,000 £31 409 | 289
1,325 | 1,350 | 136 | 117 7 -
F
The income to be reported in this return is gross income (not including income which is whally exempt from income tax) "
without any deducticns. The taxes in the above table make allowance for personal exemption, earned income credit, and
deductions aggregating 6 percent of gross income.

ks Y. 8 GOYERNMENT PAIRTING OFFICE 1 1042 n—31231-1




TREASURY DEPARTMENT
INTERNAL REVERUE SERVICE

rORM 1040 A

I LIUN AL
UNITED STATES

lNl’VlDUAL INCOME TAX REBRN

THIS RETURN MAY BE FILED INSTEAD OF FORM 1040 BY CITIZENS

1942

LALENDAR {EAK

Do not write in these spaces

(County)

(State)

Qccupation

Name and address of employer _. .. e e e e memmam

(if you had more than one employer, attach statement showing name and addresa '
and amount received from each}

Social Security
aumber, flany ... oo

(OR RESIDENT ALIENS) REPORTING ON THE CASH BASIS IF Seral
GROSS INCOME IS NOT MORE THAN $£3,000 AND 1S ONLY An;mml
FROM SALARY, WAGES, DIVIDENDS, INTERESY, Paid, §
AND ANNUITIES {Cashier’s Stamp)
PRINT NAME AND HOME OR RESIDENTIAL ADDRESS PLAINLY BELOW .
1 o

Cash—Check—M. O,

DEPENDENTS ON JULY 1, 1942

List persons {other than husband or wife) deriving their chicf support from you if they are under 18 years of age or if they are
mentally or physically incapable of self-support

NAME OF DEPENDENT RELATIONSHIP

IF 13 YEARS OF AGE OR QVER, GIVE REASON FUR LISTING

1.
2.
3.
4.

5.

6. Tax on item 5 (from Column A, B, or C of table an other side}. ..

* GROSS INCOME LESS ALLOWANCE FOR DEPENDENTS |

Salary, wages, and compensation for personal services_.._.

Dividends, interest, and annuities. e

Total

listed dependent excep? one.)

INCOME SUBJECT TO TAX ... ...

Less: 3385 for each dependent, ... ...
(1f you are the head of a family (sce definition under item 6 on other side) only because of dependent(s) listed above, $385 for each

_______________________________________________ et B

qmmmmm s

I/we declare, under the penalties of perjury, that this return has been examined by me/us, and, to the best of my/our know!-
edge and belief, is a true, correct, and complete return, made in good faith, for the taxable year stated, pursvant to the Internal
Revenue Code and regulations issued under authority thereof; and that I/we had no income from sources other than stated hereon,

(Signature)

(If this return includes gross income of hoth hushand and wife, it must be signed by both.)

Filing requirement.~~An income tax return must be filed by single
persons having a gross incomo {iterm 3 pbove) of $500 or more and
marricd peraong having o gross incoeme either separately or combined
of $1,200 ar more,

*Military and naval personnel—Members of the military or nayal
Forces of the United States below the grads of commissioned officer on
Deceinber 31, 1942, should not inglude in gross incormne the Rrst $250 if
tingle on ruch date, or the first $300 if married or head of a family on
such date, received an compensation for active seevice,

Roturns of husband and wife—Husband and wife may use thie
form at a joint return if they were living together on July 3, 1942, and
if their combined gross income for the calendar year is not more than
$3,000. A scparatereturn maybemade an thisform if the gross incoma
for the calendar year of the one filing the return is not more than

$3,00Q, oxcopt that in the case of a husband and wife living together at
any time during the calendar year separate returns may not he made
on this form unlesa each elects to use this form.

Allowance for dependents.—Allowance of $385for each dependent
iz applicable when this form is used. Where Form 1040 is used, the
allowance for each dependent is $350.

Amended retorns,—If a quulified taxpayer elocts to use this form,
amended raturn may oot be made on Forrm 10490,

Filing of returns and payment of tax.— The return must be filed
with the Collector of [nternal Revenue for your district on or before
Murch 15, 1943, The tax may be paid in equal guarterly instaliments
commencing March 15, 1943. Pay tax, if any, to the Coliector and if
payment is made by check or money ordeor, make payable to *“Collector
of Internal Revenue.”’

16—31231-1
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1. Single (and not head of family) on‘ 11942 ... 0 4, Married and livir.th husband or wife on July |,
' 1942, and spouse had no gross income for the entire
2, Married and not living with husband or wife (and not YO oo o e e o
head of family)on July ¥, 1942, .. .. [J o )
5. Married and living with husband or wife on July |,
I YOU CHECKED No. 1 OR No. 2 ABOVE, FIND YOUR TAX 1942, and this return mclud'cs gross income of both )
IN COLUMN A husband and wife for the entire year ... M
6. Head of family (a single person or marrted person not
living with husband or wife who exercises family ;
. .. . . control and supports closely connected dependent
3. Married and hvmg. with husband or wife on July 1, relative(s) in one household) on July 1, 1942 . |
1942, but each hAling separate returns on this form . {7 {State number of such dependent relatives ._______ )]
IF YOU CHECKED No. 4, 5, OR 6 ABOVE, FIND YOUR TAX
IF YOU CHECKED No. 3 ABOVE, FIND YOUR TAX IN COLUMN B N COLUMN €
2
'
; ¥ COLUMN|COLUMN| COLLMN] £ COLUMN| COLUMN{ COLUMN] " COLUMN| COLUMN] COLUMN t
1 zul %t 1o ta ! ncome subject to L * % . subject to tax * .
(il:t:?enn ulile:r i?dt)‘i.! A B < (ite;laslznl:ﬂ]jlecr .:tide;:is A B c (itzfx?:geunuoljhcﬂl iidle)'u A B < :-
Over But not over  Your tax is{Your ta3 is|Tour tax is| Over But not over [Your tax is| Your tax i3] Your tax is Ower Bat not ever [Your taxisiYour tax is|Your tax is
20 &525 50 0 50 (81,350 [51,370 | $141 | 83122 ) S10 82,178 | 82,200 | 8283 ; 8264 13150
525 550 1 4] [)) 1,375 1,4:04) 145 126 14 2,200 2,225 288 269 165
550 575 4 U 0 1,400 | 1,425 149 130 17 2,225 2,250 292 71 273 159
i3 iy 600 7 0 0 1,425 1,450 154 135 21 2,250 2,274 2906 Qnr 163 -
GO0 425 11 [} 0| 1,450 { 1,475 158 139 25 2,275 2,300 1 301 | 282 168 A
625 650 15 1] 0 1,475 1,500 162 143 20 2,300 2,325 305 286 172 .
650 673 20 3 0 1,500 1,525 167 148 34 2,325 ..:,J.)O 309 290 176 :
675 T00 HE N G 0 1,525 1,550 171 152 38 2,350 2.375 314 295 181 4
700 T25 28 9 ¢t 1,580 1 1,575 175 156 4.2 2,378 2,400 ) 318 | 299H | 185
25 T 33 14 ()] 1,575 1,600 180 161 47 2,400 2,425 J22 303 189
a0 it 37 18 0 | 1,600 1,625 184 1656 51 2,425 2,450 a7 308 194
773 500 41 a2 01 1,625 | 1,650 188 169 55 2,450 2,475 | 3311 312 [ 198
8010 825 46 27 0 1,650 1,675 193 174 GO 2,475 2,500 335 316 202
e bL5 53 50 31 0 1,675 1,700 197 178 61 2,500 2,525 340 321 207
B850 875 T 35 0 1,700 1,725 201 is2 (31,1 2,515 2,650 344 325 231 -
' b
8ThH I 554 40 0 1,925 | 1,760 206 187 3 2,550 2,675 | 348 329 215 ¥
900 923 63 44 ) 1,750 1,775 210 191 iy 2,555 2,600 353 334 220 §
925 250 67 18 1] 1,776 1,800 214§ 193 51 2,600 2,625 357 338 a2 ;
G50 87h TL 52 0 [ 1,800 | 1,825 gt 199 85 2,625 2,650 3AG1L | 342 228 :
975 1,000 76 57 0 1,825 1,850 223 2004 90 2,650 2,675 3686 347 2343 t
1,000 | 1,025 50 61 0] 1,850 | 1,875 227 208 HES 2,675 2,700 | 37TL | 851 | 237 ‘
1,026 1,050 B4 GH O 1,875 1,900 231 212 98 2,700 2,725 376 355 241
1,060 1, 0 T 59 Ty ¢ 1,900 1,925 236 217 103 2,725 2,750 381 359 245
1,055 1.100 93 T4 0| 1,925 1,950 240 221 1067 2,750 2,975 386 364 250
1,100 1,128 o7 q 0 1,950 1,975 244 325 ill 2,775 2,800 391 369 254
1,125 1,150 102 B3 0 1,975 2,000 240 330 118 2,800 2,825 396 374 258
1,150 1,175 106 7 O ¢ 2,000 2,025 253 '.)64 120 2. 825 2,850 401 379 263
1,175 | 1,200 | 110 | 91 0] 2025 [ 2050 2571 238 | 124! 2,850 | 2,975 | 406 [ 384 | 267
1,200 1,285 115 96 {) 2,050 2,073 262 243 129 2,875 2,900 411 389 271
1.225 1,250 119 109 [1) 2,075 2,100 266 247 133 2,900 2,92 416 394 276
1,250 1,275 12 104 O] 2,100 2,125 Pre 2351 137 JL08¢ LLEs 2,950 421 399 280
10275 | 1,300 | 128 | 109 1] 2325 | 3150 ) 375 | 236 | 142 | 2030 | 2lats | 126 | doa | 2sa
1,300 1,325 132 113 4 2,150 2,155 259 260 146 2,975 3,000 431 £09 239
1,326 | 1,350 136 117 i
i
The income to be reported in this return is gross income (not including income which is wholly exempt from income tax) ’
without any deductions.  The taxes in the above table make allowance for personal exemption, earned income credit, and
deductions aggregating 6 percent of gross income.

* U. 5§ GOVERNMENT PRINTING OFFICE 5 1542 16—31231-1
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Tronsur,
Internal

Departmeont
evenue Service

INDZIDUAL INCOME TAX RETLURN

1942

OPTIONAL 10404 MAY BE FILED INSTEAD GF THIS FORM IF GR NCOME 15
REPORTED ON THE CASH BASIS FOR THE CALENDAR YEAR, IS NOT MORE THAN $3,000,
AND CONSISTS WIOLLY OF SALARY, WAGES, OTHER COMPENSATION FOR PERSONAL

SERVICES, DIVIDENDS, II\T}'RIST OR ANNUTIES.

FOR CALENDAR YEAR 1542

ot fiscal year beginning __________________, L 1342, and ending
PRINT NAME AND ADDRESS PLAINLY.

{See Instruction C)

(li tnore than one employer, attach statement showing name and address and amount received from each)

(Do not use these spaces)

- File

Code

Serinl

No.

Diatrict

{Cashier's Stamp)

Cash—Check—M.

First Payment

-0

2oy
7
12

Q.

T 7%.37

Amoun Deductisle E
ih;ﬁ:::;]::dNo. INCOME e {Allo:‘li ff:n‘ruiid .{fﬂf:u ;
I. Salaries and other compensation for personal services, $._.._________._____ S E Y B s
2. Dividends ... . o S S A S
3. Interest on bank deposits, notes, ete. -
Lm amortizable
bond premium
4, Interest on corporation bonds, ete. .. ... S SO ESUN N
5. Interest on Government obligations, ete.:
(a) From line (#), Schedule A ... e e e B e —
| (®) From bine (), Schedule A . B S
| 6. Rents and royalties.  (From Schedule B)_ooiom oo SO R
Fe AN S e o e | e p
| TTTN 8, 5. AND 10 IHLOW (AND PAGES 3 AND 4) NEED NOT BE CONSIDERED
UNLESS YOU LIAVE INCOME (OK LOSSES) IN ADDIEFION TO ITEMS AROVE,
| 8. (a) Net gain (or loss) from sale or exchange of capital assets. (From Schedule B, . ... | ]
| (b) Net gain (orloss) from sale or exchange of property other than capital assets. (From Schedule G) f
| 9, Net profit (or loss) from business or profession. (From Schedwle By . l .........................
| (State total receipts, from line 1, Schedule H, $.. ... ... ... ) £
. . . . [
- 10. Income (or loss) from partnerships; fiduciary income; and other income. From Schedule I)_ ! “
11. Total incomein items ¥ to V0 e
| DEDUCTIONS ! B
| 12, Contributions paid. (Eaplainin Schedule €)oo Lo e B SR A h
]3, ]ntcrc:.t. (Explain in Schedule C)_ [ _____ ;
‘ I 4, Taxes. {Explain in Schedule C)___ e e e et e i e e | e mwmmm o = e H
15. Losses from fire, storm, shipwreck, or other casualty, or theft, (Explainin Schedule €. ||
16. Bad debts. (Explain in Schedule C) e et e e mmm | e m i m e —
| 17. Other deductions authorized by law. (Expiain in Schedule o) TSSO U R
18, Total deductions in items 12to 17, . O S R
| 19. Net income (item 11 mimuas temn V) L e 1 I I
- COMPUTATION OF TAX
— ——— : e
20. Net income (item 19 above) .................. 2 S e J 27. Normal tax (65 of item 26).. ... Y T
| 21: Less: PersonaL exemption. ! l‘ 28. Surtax on iterm 23, (See tnstruction 28)_____ | ... S
‘ (From Schedule D~1).____. JEVUR S . . $
| 22. CTCd]t for dependents. | i 29' TOtal (1tem 27 plﬂS 1tern 28) _____________ &= - )
(From Schedule D-2)..____ e I i 30, Total tan (fiem 29 or line 16, Schedule P oo S N,
23. Balance (surtax net income).._....._. U T, 131, Less: Income tax paid at ' T !'._
24. Less: Item 5 (a) abovc---.l$ . source,_é_-g,;,__“,,$-..,,..._ """
5. Earned income credit. 32 Roiiry ot U5, possevtion, | B
From Schedule -1 or E—2).{_____,L____,.,____, S I {Attach Form M00O) ..ot N el W
26. Balancc SubjCCt to normal tax. _.__._..L,..|I$._.H___,,____,___'______l 33 Ba]ancc Of fax ¢(Item 30 minus items 31 and 32}.__ $ _______________________ -t
Tjwe declare, under the penalties of perjury, that this return {including any accompanying schedules and statements) has been examined by mefus,
ond to the best of my/our knowledge and belief is a true, correet, and complete return, made in good faith, for the taxable year stated, pursuant to the
Internal Revenue Code and the regulations issued under authority thereof.
{Signature of perscn (other than faxpayer of agent) prepacing retaem) Daey T Gignetre of tampaveny Oate)
T (Mame of frm or emploer, i ang) " IF this 1n & joint rorurn (not madde by agent}. it must be signed by both husband «od wife) -
A'teburn made by an agenl must be accompanied by power of atlorney.  (See Instruction F) N
16—24248-1 -
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| ]
\‘ard“fﬁ‘%“:‘.- —re . S
&
i : ' Page 2
- Schedule A-—INTEREST ON GOVERNMENT OBLIGATIONS, ETC. (See Instruction 5)
| 4. Amount of :
| 2 Amount owned at chnd of]ffcar ;ncllflqling - ved principal. 5. inter:alfon amount in
oyt . i t = A- A t i tion,
| 1. Obligations or pecurities your propastionate share of st e | e e e yoae | witcnis | and dividends subr
| ships, of corhmon trust funds exempt from ject to surtax only
. taxalion
| (a) Obligations of a State, Territory, or pelitical subdivision there- .
‘.‘ of ar the District of Cofumbia, or United States possessions._| §- e mcovemmommemcenofone- SR U Al oo ATXAXAXXAR| XX
{5) Obligations issued prior to March t, 1941, under Federal Farm
| 5 Loan Act, or under such Act as amendued oo oo e Al e EIXXXXXRR[XX
‘,i{ {¢) Obligations of United States issued on or before September i,
A VT e rm e e mm mmmm i mm mmmmm e [ o o S Al ... LEXLXXEXXX| X%
m {d) Treasury Notes issued prior to December 1, 1940, Treasury
Bills and Treasury Certificates of Indebtedness issued priar
to Mareh b 1940 e . (U SO U I AL IXXXXXIZIX| XX
¢} United States Savings Bonds and Treasury Bonds issued prior
to Mareh 1 1981 oo eee o em e mmemmae—|em e m s e e e o $5,000 TN
(f) Obligations of instrumentalities of the United States (other
| thin obligations to be reported in () above) issucd prior
ta March b V980 ez e e e oo NONE - ol —
| (¢) Dividends on share accounts in Federal savings and loan
| associations in case of shares issued prior to March 28, 1942_.[ Ix XXX XX XxXxrxX [ TX|RRRARRIR]RE] X X X foooemoosomaao] oo
| &) Totzl {entet as item 3 {a), page 1ouo . S U GO [ SRR ) B
| ' Awog gwned at end | Tmerest scceived o accrucd
{ (N Treasury Motes issued on or after December |, 1940, and obligations issued on or after March I, 1941, by the of year to normal tax .ms surtsx)
} . United States or any agency or instrumentality thereof {enter amount of interest as itern 5 (8), page 1)l $ - l ______ | l ______
) nied otates or any ngent
) 4 Schedule B.—INCOME FROM RENTS AND ROYALTIES. (See instruction 6)
E . . 3. Depreciation or drph 4. Bucpa 5. Other expen g & New profi {calymn 2 minus
‘ i I Kind of property 2. Amount tion (nstach schedule) (expiain below) itemise below) } wum of erlums 3, 4 and 5
- L R |
E S S S e s '$. - 3 - )
> R A IR - b o -
} ,_3 Explanation of deductions claimed in columns 4 R ST Y
S0 T P S U p RS LT SRR S LSS S —
- Schedule C.—~EXPLANATION OF DEDUCTIONS CLAIMED IN ITEMS 12, 13, 14, 15, 16, AND 17
| I. Item No, 2. Explanation 3, Amount {C(I:;i?;urjg) 2. Explanation {Continued) (%u‘::g‘:::;}
........................ i - e - T I
o B R A - T Sl M

vl
)
|

ry

I

L

£

Ie

Schedule D.—EXPLANATION OF CREDITS CLAIMED IN ITEMS 21 AND 22, (Sec Instructions 21 and 22)

(1) Personal Exemption

{2) Credit for Dependents

Numbe;-' of Number of menths
mont . . d N ‘h
Status duoring ':;1: Credit elaimed Name of dependent und relationship LTIng Lhe yoal Credit claimed
yeae in each Under 18 | 18 yenrs
status yearsold | or over
Single, or married and not living with husband 1
___________ 3 i $

or wife, and not head of family ...
Married 2nd living with husband or wife

Head of family {exphain below) .o RN RSN S ! ________________________ e

Reason for support if 18 years
OF OVET oo mme e mmmme e

Schedule E.—COMPUTATION OF EARNED INCOME CREDIT.

{See Instruction 25)

(1) If your net income is $3.000 or less, use only this part
of schedule

(2 If your net income is more than 53,000, use only this part
of schedule

Net income {item 19, page §) oo L S B Eatned net income {not more than $14,000). _______..__ L S S,
Farned income rcredit (1065 of net income, Net income {item 19, page D)oo oi e oo oo e

P2 U URORU ISR TR BRSR Earned income credit {1065 of carned net income or 10%

of net income, above, whichever amount is smaller,
but do not enter Jess than $300)_ . ooieoiccaclooiiei i

QUESTIONS

1. Did you file a return for any prior year? .. IF so, what was | 4, Was the rate of your salary er wages increased or decreased after October
the latest vear? ... To which Collector’s office was it sent? 3, 1942, and befare the end of your taxable ycar?._.,w_z.\:é;_[;;a)_ -----

2. 1f separale return was made for the current year, state:
(e} Name of husband or wife o en e

(8) Personal exemption, if any, claimed thereon. e

{c} Colluctor’s office to which it was sent oo

5. Did you receive during your taxable year any amount claimed to be non-
taxable other than interest reported in Schedule A (see Instructier
| 2 If s0, attach schedule showing seurce, nature, and
amount of such income.

6. Did you at any time during your taxable year own directly or indirectly
any stock of a forcign corporation or a personal holding company as de-
fined b section 301 of the Internal Revenue Code?. ... If so,
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Schedule F.—GAINS AND LOSS‘FROM SALE?» OR EXCHANGES OF CAPIT ASSETS. (See Instruction 8)

d of 2.D ired| 3. D d ; e Ecrptmc ?f_ml: ?1 D;:i'(c.- B. Gai I l Cain or loas to be raken
1. K3 . Dat i . te 1 and cost of im- | allowed {oratiow- 1 8. Gain or loss(c S
necc;::ryo nﬂ:glt\r:\yasle- Aremequtze n‘ * 4'; Gr(ﬂ“ ﬂ‘“t 5. Cost or prch:::Cnls sub- able) since acqui- | 4 p]u!r\mlum;sg xzxiunnl:: Into acceunt
mert of descriptive price ,‘°';""c other basis ! sequent to acqu) sition or March [,]  the aum of columns 5 J5 -
details not shewn below) price, “sizion or March 1.} 1913 (explain in an Ceent- 10, A
Mo, Day Year | Mo. Doy Year . 1913 3chedule ) :;‘e' - Amount
SHORT-TERM CAPITAL GAINS AND LOSSES-—ASSETS HELD NOT MORE THAN § MONTHS
. . [—
............................ e . o D I RO PR - JUUUPII N - $o.. e TOO S e .
kS
O SRR - | S N, S, D 5 T IO . [ 100 e
m
. - [ I TN S S AU U SR [ S R I Tt e —
e SR . SRR RO NSRRI N NPV NFP A S I O 1 e ,
]
Tutal net short-term capital gain or loss {enter in line 1, column 3, of summary below)......._._. e e . '!-.-- )
LONG-TERM CAPITAL GAINS AND LOSSES—ASSETS HELD FOR MORE THAN ¢ MONTHS
. i
- L N T [$ ....... [ S B S R - T A 50 I
_________________ I ISRV AR RSN NN (- ¢ N SR S, e
. s N T R T I I I (51 I e f_}
I S NN 1 O T S N | 50 fi 7
Total net long-term capital gain or loss (enter in line 2, column 3, of summary below) oo e $ S -
SUMMARY OF CAPITAL GAINS AND LOSSES
2. Net short-term capital : . . .
! . . 4. Net gain or loss to be taken int 5. Total net gain or loss taken
ol precding tarable |3 N o o e | account G patncishipa and common | inca acsount i colun 3. 3. a0 4 of
1. Classification income for such year), but ' trust funds this summary
only to extent of net shart-
term C“P“"LE:;“ of current (u) Gain {5) Loss (e} Gain. | (&) Loss {a) Gain {8) Loss
i. Total ne! short-term capital _—
gainor losto oo Y I I SR—— o] B T S S LS FO . — S
. - |
2. Total net long-term eapital gainorloss . ... . ... $ e b e [ I i____} $ e | A I I S oaee
i o
3. Net gain in calumn 5, lines 1 and 2. (Enter as item 8 (a), page 1) oo oot l Sl o] T¥xrrzxazx
4, Net loss in column 5, lines | and 2. (The amount to be entered as item & (a), page, T.as (1) this item or (2) net
income, compuied without regard to cap:tal gains or losses, or (3) $1,000, whichever is smallest) .. ... .| ISR TS 3 i o

COMPUTATION QF ALTERNATIVE TAX
Use only if you had an excess of net long-term capital gain over net short-term capital loss, and item 23, page 1, exceeds $18,000

1. Net income (item 19, page Voo T I ,
2. Excess of net long-term capital gain over net shori-term 10. Normal tax (6% of line 93_._ $ S .
cepitat loss (line 2, column 5 {4), minus line [, col-
umn 5(8), of summary above} oo -l 11, Surtax online 6. (See Instruction 28} .. e [ S
3, Ordinary net income (line | minusline2) ______________ 1§ .. . . . .
4. Less: Perwonal exemption, (From Sched-{— — 1 12, Partial tax (line 19 phus line 1) e b S Rt '
ule D_])"(j _______________ o L TR . '
5. Credit for dependents. (From 3. 507 of bi
Schedule D2 oo N T R e e
6. Balance (surtax net iNCOMIE). o e oo oo - I, ] 14, Alternative tax {line 12 plus Bne §3) e oo . J e
7. Less: Item .5 {a | [ L S A
8. e &:2“1 (,g\cf;ic credit.  (From 15. Total normal tax and surtax (item 29, page 1) .. | T -
Schedule E~1 or B-2) ... ettt et 2=l 16, Tax Mability (line 4 or line 13, whichever is the lesser).
9. Balance subject to normpl tax oo L T (Enter as item 30, page Y ... ... . . ... ___ S o

Schedule G.—GAINS AND LOSSES FROM SALES OR EXCHANGES OF PROPERTY OTHER THAN CAPITAL ASSETS

{See Instruction 8)

- | A wc N 5, ;‘__xpcnsc of aale andbcmt ﬁ] Dcpglrc)mtxon allowed(or | o 0 eolumn 3
. . . Gross sales price wat or ather of Improvements subsex | allowable) since acquisition | 7% -
. Kind of property 2 Date acquired (contract price) basis quent lo n,c“(t iitition or or March [, 1913 plus C?IuTn s m‘;nus.dd;
March I, 1913 (explain in ._,ch::dul: D sum ol columns 4 an
! t
remammmmmmm e mn mmm emm e e ] mm e s et mm e mmn| @ [ L---,_-u-_; I - T ot Ee -_I'_.__l $. P
| | |
______________ [ — S O S S R S S RO SR JS a
Total net gain (or loss) (enter as item 8 (), page V) e eeememoememeoooees ' S TN '
State the femily, fiduciary, or business relationship to you. if any. of purchaser of any of the items on this POge . e L
If any of such items were acquived by you other than by purchase, explain fully how acquired oo oo - s
16—242406~1
—
P
IS
e et e « sy ez -
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Schedule H—PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION. (See Instruction 9}

(State (1Y nature of business ___ e memimeaee ; (2) number of places of business ._.__.___._; (3) business name
and address if different from name and address on page VL . e m e e e e e )]
L N T o S e mmem e iI.S ,,,,,,,,,,,,,,,, I
! i OTHER BUSINESS DEDUCTIONS (
I 11. Salaries and wages not included as "Labor™ {de not deduct com-
COST OF GOCDS S0LD pensation for yoursel)____ . ___ .. __ R S
) 12. intcrest on husiness indebtedness
{Tu be used where inventories arv an income- ) .
determining factor} . 13, Taxes on business and business properly
2. Inventory at beginning of year.____..___. NN ‘ 4. Losses {explain below)________ e
3, Nlcrchanc'lisc bough: for 5a]e _______ .,_-,;; ____________________ i 15. Bad debts nrising from sales or services o oo o
4 Labor .o e I'16. Depreciation, ohsolescence, and depletion (explain in Schedule ).l ______._ .0 ...
5. Material and supphies e i 17. Rent, repairs, and other cxpenses {itemize below or on separate
6. Other costs {itemize below)___________} _ Sheet) o e
7. Tatal of lines 2to 6o __ L T T PO 18, Amortization of emergency facilities (attach statement).__.._.. ..
8. Less inventory at end of year________.. [T SRR B ' Total of lines 11 to 18__ e
9. Net costof goods sold (line Tminus line®).$.. . .. ...\ . 20 Total of lines @ and 19 e L JIS
0. Grass prefit {line | minus hne 9_.___.__ R ‘& _____ 21. Net profit {or loss} (line | minus line 20) (enter as item 9, page 1) | $-- oo [ocoee

1 the production, manufacture, purchase, or sale of merchandise is an income-producing factor, inventories are required. Enater “C.” or "C or M,” on lines
2 and 2 to indicate whether inventories are valued at cost, ot cost or market, whichever is lower,

Explanation of deductions claimed in lines 6, 14, and 17 ___.__.___ .. __._ e e e ot e o

Did you at any time after October 3, 1942, and belore the end of your taxable year have in your employ more than eight individuals?______._____ .. _.
" . . . . (Yes or No)
If answer is *Yes,” bave you in this return taken a deduction for any amount of wages or salaries representing an increase or decrease in rate after

October 3, 194 el It answer to second question is “Yes,” attach a statement explaining all such increases or decreases. If any of
(Yes or No) .

such increases or decreases required the prior approval of the National War Labor Board or the Commissioner of Internal Revenue as stated in Instruction

9, attach also a copy of the authorization for each of such increases or decreases.

—— —m ——m = i e m e — e

Schedule [.-—INCOME FROM PARTNERSHIPS, FIDUCIARIES, AND OTHER SOURCES

INCOME {UR LOSS) FROM PARTNERSHIPS, SYNDICATES, ETC. (SEE INSTRUCTION 18 (a)} (FURNISH NAMES AND ADDRESSES) 1

Total amounts in Sc_}Egp]e I. (Enter as iteqz_l_(").mpagc o i S [

Schedule J.~EXPLANATION OF DEDUCTION FOR DEPRECIATION CLAIMED IN SCHEDULES F, G, AND H

7. Estimated | 8. Estimated
4. Assets fully depre- | 5. Depreciation al- | 6. Remaining cost or| life usedin | remaining 9. Depreciation
ciated imuse at end | lowed (or allowable) | other basis to be | nccumulat- | iz from allowable this
of year in prior yeara recovered ing depres beginning year

k ciation n% year

3. Cost or other haais

1. Xind of PrOnery wbich | 2 Date | (Do not include land '
'

(If buildings. state inaterial

i L lepre-
constructed) acquired vr other rondepre

ciable property}

e A - I
S A l_ﬁii' TR I A M e
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INSTRUCTIONS ON TI—IIS&GE NEED BE CONSIDERED ONLY QS ENTRIES ARFE MADE

IS 8, 9, AND 10, PAGE 1 OF RET ]

INI
8. GAINS AND LOSSES FROM SALES OR
EXCHANGES OF CAPITAL ASSETS

PROPERTY.—cport details in Schedules I and G.

““Capital assets” defined.~The term “capital assets” means
gropet-ty held by the taxpayer (whether or not connected with

is trade or business), but ot stock in teade or other property
of a kind which would properly be ineluded in his inventory
if on hand ut the close of the taxable yeur, or property held by
the tazpayer primariiy for sale to customers in the ordinary
course of his trade or business, or property used in the trade or
husiness of a character which is subiect to the allowance for
depreciation provided in scetion 23 (1), or an gbligation of the
United States or any of its posscssions, or of & State or Terri-
tory, or any political subdivision thereof, or of the District of
Colunibia, issued on or after Mareh 1, 1941, on a diseount basis
and payable without intercst at o fixed maturity date not
exceeding onc vear from the date of issue, or veal property
wsed in the trade or business of the taxpayer,

Beetion 165 (b) provides that if an emplovee receives the
tolal distribution that he is entitled to under an emplovees
trust plan that meets the requircmients of section 165 (1) in
one taxable year on account of his separation froin service,
whie sinount of sueh distribution to the exient exceeding the
amounts contributed by the emplovee shall be considered a
gain froih the sale or exchange of & capital asset held for more

“than 6 months.

A capital gain dividend, as defined in scetion 362 {velating
to tax on regulated investmient companies) shall be treated
by the shareholder as grins [rom the sale or exchange of capital
assets held for more than 6 months,

For special treatment of gains and losses from involuntary
conversion, and from sale or exchange of certain property used
in (he trade or business, see seetion 117 (5},

Description of property.—State following facts: (a) For
real cstate, Jocation and deseription of Isnd and improvements;
(1) for bonds or other evidences of indebtedness, name of
irsuing corporation, partieular issue, denomination and smount;
and (¢} for stocks, name of corporation, class of stock, number
of shares, and capital changes atfecting basis (including non-
taxable distributions). )

Basis. ~In determining GATN in case of property acguired
before March 1, 1913, use the cost or the fair market value as
of Marck 1, 1913, adjusted as provided in section 113 (b),
whichever is greater, but in determiining LOSS usc cost so
adjusted, If the property wos segnired after Tebruary 28,
1913, use cost, escept ag oiherwise provided in scetion 113,

Losse; on securities becoming weorthless.—If (1) shares of
stoek become worthless during the yvear or (2) corporate scouri-
ties with interest coupons or in registered formn become worth-
less during the year, and are capital nssets, the loss therefrom
shall be considered as from the sale or exchange of gapiual
assets 48 of the last day of such taxable year. :

Classification of capital gaing and losses.—The phrase
“short-terin’” applies to pgains and losses from the sale or
exchange of capital assets held for 6 months or less; the phrase
“long-term’ to capital assets held for nore than © months.

LIMITATION ON CAPITAL LOSSES.—Laosses from sales

-or exchanpes of capital assets shall be allowed only io the

extent of the gains from such sales or exchanges, plus the net
income (computed without regard to capital gaing and losses)
or $1,000, whichover is smaller.  However, the amount of the
net short-term capital loss of the [ast taxable year begivning
in 1941 {vomputed without regard to amounts treated as
short-term capital losses from the preecding taxable year),
which is not in excess of the net income for such year, shall,
to the extent of the net short-term capital gnin for the suceeed-
ing taxable year, be a shori-term capital loss of guch succeeding
taxable yesr. .

ALTERNATIVE TAX.—If the net long-term eapital gain
exceeds the net short-term capital loss, an alternative tax may

* U, £, COVERNMENT PRINTING OFFLCE

AND OTHER !

| b Luposed in lieu of the normal tax and suriax imposed on net
Carea aes {(See Compulation of Alternative Tax, Schedule F.)

“Wash sales’ lesses.—Loss from szle or other disposition
of ~tocks or seeurities caanot be deducted unless sustained in
conraetion with the taxpayer’s vrade or business, if, within 30
days befure or after the date of sale or other disposition, the
taxpayer has acquired (by purchase or by an exchange upon
which the entire smount of gain or loss was recognized by law),
or has entered into & contrset or option to aequire, substan-
tially identical stock or sceurities,

Losses in transactions between certain persons.—No
deduction is allowable for losscs from sales or cxchanges of
property dircetly or indircetly between (@) members of a
family, (b} a corporation and an individual owning more than
A0 percent of its steck (liguidations excepted), () a grantor
and fiduciary of any trust, or (d) a fiduciary and a beneficiary
of the same trust.

9. BUSINESS OR PROFESSION.—Fill in Schedule IT.
Farmers keeping no books of account, or books on cash basis,
must attach Form 1040F in licu of Schedule H. A taxpaver
clecting to inelude in gross income amounts received during
the vear as loans from the Commodity Credis Corporation
should file with his return & statement showing the details of
such loans. (See section 123.)

If ipstallicent wethod is used, attach schedule showing
separatety for vears 1939, 1940, 1941, and 1942: (@) Gross sales;
(b) cost of goods sold; {¢) gross profits; () pereentage of profits
1o gross gales; () amount collected; and (f) gross profiv on
awount eollected,

Bad debts muay be deducied either (1) when they beeome
wholly or partially wortliless, or (2) by a reasonable addition
to & reserve. {(No change of method without permission of
Comrmissioner,) :

Except as stated below, if any increase or decrease in salary
or wages Is made after October 3, 1942, without the prior sp-
proval of the National War Labor Board or the Cominissioner
of Internal Revenue, no amount of such salary or wapes paid or
accrucd in contravention of the Act of Qctober 3, 1842, entitied
“An Act to amend the Emergeney Price Contre! Act of 1942,
to aid in preventing fuflation, and for other purposes,” or regu-
lations, rulings, or orders promudgated thereunder, is allowable
as a deduction.  Auny Iucrease, however, may be made with-
out the prior approval of the National War Labor Roard or
the Commissioner of Internal Revenue if it is made in accord-
ance with the terms of an established wage or salary agreement
or extablished wage or salary rate sehedule covering the work
assigmments and it is mide as o result of individun! promoticns
or reclassifications, individual merit increases within estgb-
lished rate ranges, operation of an estazblished plan of WaEZS Or
ealary inecreases based upon length of serviee, inereased pro-
ductivity under piece-work ov incentive plans, or operation
of un apprentice or trainee system.

10 (a). INCOME FROM PARTNERSHIPS, FIDUCIL.
ARIES, ETC,, WHOSE TAXABLE YEAR ENDS WITHIN
THE TAXABLE YEAR COYERED BY THIS RETURN.—
Enter as item 10 your share of profits {(whether reccived or
not) or lesses of & purtpership (including a syndicate, pool,
ete., not faxable as a corporation) except capital gains and
logseg, which enter in Sehedule F. Enter as item 10 income
from ap estate or’trust.  Kater in Schedule A your share of
ingerest on obligations of the United States and instrumental-
itics, issued prior to March I, 1941, owned by parthership
estaie, or trust,  Include in item 12, and explain in Sehedule
C, your share of any contribution or gift, payment of which
was made by the parinership within its taxable vear. Knier
in items 31 and 32, respectively, your share of credits for
Federal income tax paid at sonrce and foreign intriue sasor,

16 (b). OTHER INCOME.—Enter arnr other taxable
income, including carnings of minor ehildren it parent is legally
enirtled thereto and alimony and separate imaintenance ineome,

16-—31315-1
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2) The special tund lor voeational rehnbilitation nuthorized by scetlon,

12 of the World War Vaterans' Aci, 1824

{4} Posts or organizations of war veterans, or suxiliary units or societies
of any soth posts or organizations, if such posts, organizations, units, o1
societies are orpnlzed in the United 8rates or aby of {is possessions, aad if
710 part of thrir net earnings inures to the benelt of any private sharcholder
of ixdividual: or

{&) A doruestic fraternnl society, order, or assaciation, operating under
the lodge sysierr, but only if such contributions or gifts are to be used exchz-
sively for rellrious, charitable, scientifle, literary, or educationnl purposes,
or for the peevention of cruelty to children or apimala.

13. INTEREST.—Enter interest on personal indebtedness
as distinguished from business indebtedness (which should he
entered in Schedules B and H). Do not include interest on
indebtedness incurred or eontinued to purchase or earry obli-
gations (other than obligations of the United States issued
after September 24, 1917, and originally subseribed for by the
taxpayer) the interest upon which is wholly  exempt from
taxatlon. Include tenant-stockholder’s proportion of interest
paid or ineurred by a cooperative apartment eorporation on its
outsiavding indebtedness contracted in the acquisition, construe~
tion, alteration, rehabilitation, or maintenance of a cocperative
gpartment building or in the aequisition of the land on which
the huilding is loeated. {Sec =eetion 23 (z).) For limitations on
deductions for unpaid expenses and intervest, see section 24 (c).
Do not deduect amounts paid or accruned on indebtedness
incurred or eontinued to purchase o single prewmiom life insur-
anee or erdowment contract. A contract =hall be considered
a single premium life insurance or endowrent contract, if
substantially all the premiums on such contract ave paid
within a period of 4 years fram the date on which the contract
is purchased. .

14, TAXES.—FEnter taxes paid or acerued during the tax-
able vear except taxes entered in Schedules B and H and tuxes
not deduetible.  The taxes jmposed by the United Siates
Government on the following items may be deducted:  Ad-
missions, club dues, telephone and telegraph services, safe
deposit boxes, transportation of persous and properiy, use of
motor veliele or boat, and documents.  State and local retail
sales taxes may be dedueted fo the extent that they are sepa-
rately stated and paid by the purchaser. Do not inelude taxes
assessord against local benelits, Federal ingome taxes ar estate,
inheritance, legacy, succession, gift laxes, taxes Imposed on
vour interest as sharchelder of a corporation whict are paid by
the corpuration witheud reimbursemend from you, nor income
taxes elaimed as o credit in ftomn 320 Federal sociul security
and employment taxes paid by or {or an employee are not de-
ductibio by the employee.  Include tenant-shmreholder’s pro-
portion of real cstate taxes on a coaperative apartruent
buiiding and the land en which it is situated, allowalle as a
deduetion under section 23 (¢), paid or incurred by the co-
operative apariment corporation,  (Sec section 23 (2).)

15. LOSSES.—Tnter property losses (not  claimed in
Schedule H), from fire, storm, shipwreck, or other casualty,
or {romy thelt, not eompensated for by insurance or otherwise.
Include also losses (not elaimed in Schedule H) from properiy
destroyed or seized in the course of military or baval operations
during the war, and of property located in enemy eountries or
in arcas which come under the eontrel of the enemy., See
geetion 127 for rules as to treatinent of losses from war, taxation
of property reeovered, and basis of praperty.  Ixplain in
seheduale U, giving description of property, date acquired, cost,
subscquent improvements, depreciation allowalbidle, lusurance,
salvage value, aad deductibe loss.

16. BAD DEBTS.—[Enter bad debts other than those
clainied in Schednle H, Show in Schedule C: (a) of what the
debts consisted; () nune and family relationship, if any, of
debtor; (=) when created; () when due; (¢) efforls made to
collect; and () how determmed to be worthless.  Linter in
Schedule F losses from corporatie securities with interest cou-
pons or in regiztered form which hecowme worthless during the
vear, and whieh are capital asscis,

17. OTHER DEDUCTIONS.—¥nter other authorized
deductions, including net operating tosg deduction allowed by
section 23 (s). KEvery taxpaver elaiming a deduclion due to a
net operating loss for the preceding taxable year'or years shali
file with his return the statemoent required by seetion 19.122-1
of the regulaticns, Inelude alimeny and separate maintenance
pavinents to the extent pernitied by seetion 23 (u}, Inelude
non-trade or non-business expenses ineurred either (1} for t. -
production or eollection of taxable income or (2) for the mar-
azement, eonservation, or wmaintenance of property held for
the produetion of taxable income,  kxpenses paid, not compen-
sated for by insurance or othwrwise, for the diagnesis, eure,
mitivation, breatment, or prevention of disease, or for the
purpose of affecting any structure or funetion of the body
(ingluding amounts paid for neeident ¢+ health insurange) of

R N TP S,
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"deduetible. The deduction is limited to such expenses as
exceed D perecent of the pet income computed without the
benefit of the deduction for expenses paid for such medieal
eare.  Where the husband and wife file & joint return the,
limitation is 5 pereend of the aggregate net income of such
husband and wife. The maximum deduction in the case of a
hushand and wife who file a joint return or a head of a family
?ny not exceed $2,500, and in the case of all ather individuals, «
1,250, . .

Do not deduct losses in transactions not connected with
vour trade or business or net entered into for profit. Losses
from wagering transactions are allowable to the extent of goins
therefron.. ”

21, 22, CREDIT FOR PERSONAL EXEMPTION AND
DEPENDENTS,——A single person, or a married person not
living with spouse, is allowed & personsl exempiion of $500.
A person who, during the entire taxable wear, was the head of
a family or was married and living with spouse, iz allowed an
exemption of $1,200, On separate returns (fForm 1040}, the
persenal exemption may be taken by either husband or wife
or divided between them in any preportion.

A “licad of a fanily”’ is one who supports in one household
one or more dependent individuals closely connected with him
by blood relationship, relationship by marriage, or by adoption,
and whose right to excreise family control is based upon some
meral or legal obligation.

A credit of %330 is allowed for each person {other than
husband.or wife) under 18 vears of age, or ineapable of self-
support beeause mentally or physienlly defective, whese chief
supporh was reeetved from the taxpayer. I taxpaver is head
of o {amily only beeause of dependents for whom ke would be
entitled to eredit under preceding sentence. $350 credis is
allowed for cach of such dependents except one.

If taxpayer’'s status, with respeat to personal exemption and
eredit for dependents, changed during the taxable vear, sueh
exeruption and eredit shall be apportioned according to the
number of months before and after such change, A fractional
part of & month iy disrcgarded unless i excecds half a month,
when it shall be considered a month,

25, EARNED INCOME CREDIT..—“Farned income”.
medns wages, salarvies, professional fees, and other amounts
received as compensation for personal serviees actuaily ren-
dered. Where a taxpaver Is engaged in a trade or busingss in
which both personal services and eapital are material income-
producing factors, a reasonable allowance as compensation for
the personal serviges actualiv rendered by the taxpayer, not
in excess of 20 pereent of his share of the net profits of sueh
trace or business, shall be considered as carned income.
YEarned neb income’ means the excess of the amount of the
earned income over the sum of the “earncd incomme dedue-
tions,” which arc the ordinary and neeessary expenses properly
chargeable against earned income,.

28. SURTAX.—The following table shows the surtax due
for the taxable year upeon certain spreificd winounts of surtax
net income.

SURTAX TABLE

Ifthe surtat et income ix

Notover 82,000 . . . _
Qver $2,000 hut not ov 000
Over $4,000 Lyt not over 36,000
Over 36,000 hut not over 88,000 __
Over 35,000 but net over $10,000__
Qeer $19,000 but not over $12,000.
Over $12,000 1t ngt gver S+,
QOver $14,000 but not over 228,000,
Qwver 516,000 DUl not over §
Over 215,000 but not aver ¥

Qver $20,000 bl net over §22
Qrver $22,000 bt nol over !
Crver $26,000 bt not over $32,
Over 332,000 but not over S3<.0M)_

Over $34.000 bub not over $1L,000.__
Over $41.000 hut not over $66,000___
Owver £50,000 hirt not over 350,000,
Over 350,000 Hut oot over $70,000
Over $70.000 bt und over $80,000
Over 380,000 but not over $90,000._
Qwer $90,000 but nel over $100,000. ..
Over L0000 bt nat aver $I50,000____
Over $150,000 but not over $200,000_ .
Over $200,000. e PR

The atirtnr shall be:

1375 of the surtax net ineame.
$260, plus 0% of excess over $2,000,
$n50, plus 30% of exerss aver $1,000,
080, plus 24, of excess nver $6,000.
gI.aﬂﬂ). p;.us ‘3§2’,, 0; EXQOSS aver g‘{uﬂg{ﬂm
2,020, plus §2% of excess over 000,
32,460, plus 36% of exeess over $12,000,
43,450, plus 4055 of excess over 14,000,
S, 180, plus 4357 of oxeess aver 816,000,
25,040, plus 46% of oxcess over 315,000,
$5,9600, plus 499, of exepss over £20,(0,
§0,510, plus 52% of oxeess over $42.000.
3,000, Hus 5555 of excess over $20,000.
20, plas 589, of excess over $32,000.
15,500, plus 615, of excess aver $34.008,
319,460, plus 639 of excess ever 344,000,
i.::%;_'i?) pins -:A;‘,‘;q U; axcoss over $50,000.
F20,840, pius 6475 of exees
536,740, plus 7255 ol ¢
$13,040, plus 7% of ¢ .
251,440, plus 777, of excess aver $20,000,
159,140, plus 79% of excess over $100,000.
$13.840, plus 8197 of exeess over $150,000.
£139,140, plus 827 of excess over $204,000.

31. INCOME TAX PAID AT SOQURCE.—Enter 2 percent
of interest on bonds on which Federal income tax was paid by

debior corporation,

32, FOREIGN TAX CREDIT.—If credit is elaimnd for
taxes paid to a foreign country or possession of United States,

submit Form 1116 and reccipts for such pavments.

is elaimei for taxes aecrued
o I P N -

I crediv

attzeh to Form 1116 certified




$950 in the case of a single person and .d in the case of &
married person or head of o family. The determination of the
taxpayer’s status in the semed forees and his family status
shall be made as of the end of 1he taxable year. Buch persunnel
includes persons in the Marine Corps; the Coast (uard; the
Army Nurse Corps, ¥emale; the Women’s Army Anxiliary
Corps; the Navy Nurse Corps, Female; and the Women’s
Reserve Branch of the Naval Reserve; but docs not inelude
personnel in the inactive reserve or on retirement or members of
the Army Specialist Corps.  The amounts contributed by the
Governmens to the servieemen’s “monthly family aliowance”
are in the pature of gifts and need nat be included in income.

I. DEPRECIATION, DEPLETION, AND AMORTIZA-
TION OF EMERGENCY FACILITIES.—A reasonable
allowanee for exhaustion, wear and tear (including a reasonable
allowance fur obsoleseenee] (1) of property used in trade or
business or (2) property held for the production of income, may
be deducted, based on cost if acquired by purchasc after
February 28, 1913, If acquired before March 1, 1913, or
otherwise than by purchase, gee seetion 114

For depletion deduction, sce scetions 23 () sud 114.

Individuals, provided an election is made as prederibed in
sectivn 124 (b, are entitied to a deduetion with respect to the

Page 2

amortization of the adju:.bme.is {for determining gain) of
an cmergenecy facility (as detined in section 124 (e}), based on
a period of sixty months, A statement of the pertinent facts

Al + -t be filed with the taxpayer’s roturn.
JNFORMATION AT SOURCE.—lvery person making
v g of (1) interest, rents, cominissions, of other fixed or

determinable income of 8500 or more during calendar vear 1942
to an individual, partnership, or fiduciary, or 2) salary ar
wages of 3500 or more to a single person or 81,200 or more to a
married person shall make a return on Forms 1096 and 1099,

K. STOCK OWNED IN FOREIGN CORPORATIONS
AND PERSONAL HOLDING COMPANIES.—If at any
time during the year you owned dircctly or indireetly stock of
a foreign corporation, or a personal holding company (section
501), attach a statement showing name and address of cach
such. gowmnpany and total number of shares of cach class of
outstanding stock ewned. If a6 any time duering the year you
owned stock in g foreign personal holding company (scetion
831), include in ineome as a dividend the amount required by
seetion 337, and if you ewned 5 percent or more in value of the
cutstanding stock of such commpany, attach & statement giving
“ip detail the information required by seetion 337(d}.

SPECIFIC INSTRUCTIONS

(Numbered to correspond with ifem numbers on page 1 of return)

1. SALARIES, ETC.—Inehrde comapensation reecived as an
officer or employee of a Staie or political subdivision or any
ageney or imstrumentality thereof,  (See Ceneral Instruction
H3(h) for exelusion aliowanes for military and naval personnel.)

2. DIVIDENDS.—Enter dotal of all taxable dividends,
Tuclude dividends on share accounts in Federal savings and
toan assaciattons in easc of shares issued on or after March 28,
1942; dividends on shares issucd before that date should be
entered in Schedule Al

3. and 4. INTEREST ON CORPORATION BONDS, ETC.—
Enter in item 4 interest or bonds, debentures, notes, or certifi-
cates ar other evidences of indebiedness, issued by any corpora-
tion with intercst eoupons or in registered form. Do not include
intercst on any such obligation which constitutes stoek in
trade of the taxpayer or any such obligation of & kind which
would properly be included in the inventory of the taxpayer if
on hand ut the elose of tho taxable year, or any such obligation
held by the taxpayer primarily for sale to customers in the
ordinary course of his trade or business. Such interest should
be endored in item 3. (See Instrueiion § for deduetion of
amortization of bond premium.)

5. INTEREST ON GOYERNMENT OUBLIGATIONS,
ETC.—Enter in Schedule A the amount owned st the end of
the year of the various obligations listed therein and the inierest
received ot scerued during the yesr. The total of column 5,
tine (h), Schedule A (amount subject to surtax only), shonld
be entered as item 5 (a). Taterest received or aceruedsduring
the year and reported in lne (i), Sehedule A (amount subject
to normal tax and surtax), should be entered as item 3 (b).

Section 23 (v) provides for the deduction of amortizable
bond premium by the owner of the boend. The term “bond”
means ary bond, debenture, note, or certificate or other evi-
denee of ndebtedness, issued by any corporation and bearing
interest (including any kke obligation issued by a government
or political subdivision thereof), with intcrest goupons or in
registered form, but does not include any such obligation which
constitutes stock in trade of the taxpayer or any such obligation
of a kind which weould properly be included in the inventory
of the taxpaver if on hand at the elose of the taxable year, or
any such obligation held by the taxpayer primarily for sale to
custoraers in the ordinary course 'of his trade or business. The
amount of the deduetion, computed under section 125, should
be entered in the appropriste spaces in items 4 and 5, and
dedueted from the amonunt of interest received or acerued.

Ainortization of bond premium is mandatory with respect
to fully tax-exempt honds {the inwerest on which is not subject
to income tax). In the case of fully taxable bonds (the interost
on which is subjeet to the normal tax and the surtax) and
partially tax-exempt bonds (the interest on which is suhject
oaly to,surtax), the amortization of bond premium is clective
as to either one or as to both. Such eleetion shall be made by
the taxpayer by taking a deduction for tle bond premium on
his return for the first taxable year to which he desires the
election to be applicable. Astach a statement showing the
computation of the deduction.

. The clection shail apply to all bonds with respect to which
it was made owned by the taxpaver at the beginning of the
first taxable vear to which the etection applies and alsa to all
‘bonds of such class (or classes) thereafter acquired by him,
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and shall be binding for all subsequent faxable years, unless
upou application by the taxpayer, the Commissioner permits
the taxpayer to revoke the election.

In the case of a fully tax-esempt bond, the amartizable
premium for the taxable vear is an adjustment to the basis or
adinsted basis of the bond, but no deduction is allowable on
account of sueh amortizable premium.  In the case of a fully
taxuble bond, the amortizable preminm is both an adjustment
to the basis or adjusted basis of the bond and also a deduction.
In the case of a partially tax-exempt boud, the amortizable
premium for the taxable year is wased for three purposes; (1) as
an adjustment to the basis or adjusted basts; (2) as a dedue-
tion; and (3) as a reduction to the credit for the inlerest on
the bonds.

Neninterest-bearing obligations isswed ab o discount,—Tax-
payer on the cash basis may slect, as to all noninterest-bearing
obligations issued at a discount and redeemable for fixed
mnounts inereasing at stated intervals (for example, United
States Savings Bondsy, to include the incresse in redemption
price applicable 1o the curreat yoar. For the year of election
the total inerease in redemption price of such obligations e~
curring between the dale of acguisition and the end of the
vear must be ineluded. Taxpayer so electing shall report such
Income gs interest in item 3, 4, or 3, puge 1, whichever is ap-
plicable, and attach statement listing obligations owned and
eomputation of agerucd income.
enrent yenr or jn a prior year is binding for all subscquent

ears,
Y 6. RENTS AND ROYALTIES.—Include rent received in
property or crops. Report crops received on crop-share basis
in year jn which dispesed of {ualess return is made on acerual
basis).

7. ANNUITIES.—Amounts received as an annuity under an
annuity or endowment contract shall be ineluded in gross
ingome to the extent of 3 pereent of the aggregate prewmniums
or consideration paid for sueh anauity. If the ageregate of
the amounts received and excluded from gross income in this
and prior years equals the aggregate premiums or consideration
paid for such annuity, the entire amount therealter received
must be ineluded in gross income.

FOR INSTRUCTIONS §, 3, AND 10, SEE PAGE {

12. CONTRIBUTIONS PAID—Fnter {not to cxceed 13
percent of your net incowme computed without the benefit of
this deduction, or of the dedunction for extraordinary medical
expenses deductible under section 23 (x}) contributions or
gifts, payment of which was made within the yesr to or for

the use of—

{a) A corporatiom, trust, of commumnity chest, fund, or foundation, cre-
ated ar organized i Lhe United Siates of in any possession thercol or nader
the 1pw of the United States or of any State or Territary ot of any pyssession
of the Unitod States, orgetlred and opernied exdusively Ior religious, chari-
table, seientific, literary, or educational purposes, or far the preveatien of
eravlty 1o children or snimals, no part of the net earnings of which inures
to the benefil of any privale sharcholder or individusl, and no substantial
part of the activities of which is carrying on propagaoda, of otherwise at-
tempting, to influence lagislazion;

(% The Uniled 3tates, any State, Territory, or any political subdivision
thereol, or the District of Collimbin, or 8Ly possession of the United States,
for exclusively public purposes;

An election exercised in the’
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1942 GENERAL INSTRUCTIONS Y 3 | 7 1042

A, WHO MUST MAKE A RETURN.—Every citizen and |
resident of the United States having during the taxable year .
gross income (income derived from any source whatever, unless
exempt {rom tax by law) in an amount specified below, regard-
less of the amount of nel income, shall make a return if:

(1) Single for entire year, or married and not living with
husbund or wife for any part of the lazable year. 1f having a
gross income of $500 or over.

(2) Married and living with husband or wife for the enlire
tazable year. If each has income and their combined gross
inconie 18 $1,200 or over, they must each make a return or file
& joint return. If only one has income and his gross income is
$1,200 or over, only that ono i required to make a return. ,

(3) Married and living with husband or wife for only part of
the taxable year. If each has incowme and their combined gross
income is $1,200 or over, o1 equal to, or in execess of, their total
personal exemption (not including credit as head of a family
or for de}}endenm), they must cach make a return or file & joint
return. If only one has income and his gross income is $1,200
or over, or equal,to, or in excess of, his personal exemption (not
including cradit as head of a family or for dependents), only
that one is required to make a return. (See Specific Instruction
21 as to peraonal exemption.) )

Joint return.—May be filed by husband and wife only if
they are (1) both citizens or residents of the United States
and (2) living together ai the end of the taxable year. A joint
return is permissible even though one has no gross income. In
a joint 'return the aggregate incoine, deduetions, and eredits
are computed as though husband and wife were one person.

Decensed individuals—The return for the period to the date
of death of & decedent is & return for g fractional part of a
year, and the credit for personal exemption (as well as credit
a8 head of a family and for dependents) is reduced proportion-
ately to the number of months in such period. ‘Fhe return is
required on Form 1040, not Form 10404, and is required if
gross income to date of death is equal to, or in excess of, the
credit for personal exemption as so reduced. Amounts {other
than amounts includible by a partner under section 182 in com-
puting net income) which would be includible in the net income
of, or allowable as deductions and credits to, a decedent solely by
reason of his death shall not be included in computing the
decedent’s income for the taxable period in which falls the date
of death. All amounts of gross income which are not includible in
the income of the deeedent will, when received, be includible in
the income of the estate or person receiving such amounts by in-
heritance or survivorship from the decedent under section 126.

B, FORM OF RETURN.—Citizens and resident alen
individuals use Form 1040, cxcept that those whose gross
income, computed on the cash basis for the ealendar year, is
nof more than 33,000 and consists wholly of salary, wages,
other ccmpensation for personal services, dividends, interest,
or annuitics may use optional Form 1040A. In the case of a
husband and wife living together at any time during the year,
scparate returns may not be made on Form 1040A unless each
clects t¢_use that formm. Nonresident aliens use Forin 10401
or 1040XNB. Fiduciaries for estates and trusts use Form 1041.

C. FILING OF RETURNS AND PAYMENT OF TAX.—
File on or before 15th day of 3d month following close of tax-
able year with collector for the district in which the taxpayer
has his legal residence ot principal place of business. I ihe
taxpayer has no legal residence ot place of business in United
States, file with collector at Baltimore, Md. The taxpaver's
home address must be given and a permanent business address
may be added. Pay in cash at collector’s office or by check
or money order payable to “Collector of Internal 1RRevenue.”
Pay in full with return or in four equal installments, on aor
before the 15th day of the 3d, 6th, 9th, and 12th month from
close of taxable year.

D. TIME FOR PERFORMING CERTAIN ACTS
POSTPONED BY REASON OF WAR.—Secction 3804 (a)
provided that any period of time after December 6, 1941, during
which an individual is continuously gutside the Amerieas for
more than 90 days, and the next 80 days thereafter, shall be
disregarded in making certain determinations wnder the in-
ternal revenue laws with respect to performance of certain
listed acis. These acts include, among others, filing returns

and making payments of income tax (with eertain exceptions},

ftine ciaims for credit or refund of any tax, and assessing and
cinto oing any tax.

[u the case of an individusl who is a prisoner of war or
otherwise detained by an enemy country or by enemy forces
or whe i3 in the military or naval forces of the United States
serving on sea duty or outside the continental United States,
sections 13 and 14 of the Act approved March 7, 1942, specify
as the due date for filing returns and making payments of
income tax the fifteenth day of the third month following the
month in which such status ceases or the present war is termi-
pated, whichever is the earlier.

E. PENALTIES.—Severe penalties are imposed for failing
to file a required return, for late filing, and for filing & false o
fraudulent return. :

F. DECLARATION.—The return shall contain or be verified
by & written declaration that it is made under the penalties of
perjury. The return may be made by an agent if the taxpayver
is (1) too 11l to make it or (2} absent from the United States for
60 days before the due date, A power of attorney on Form 935
or Form 936 (husband and wife) must accompany the return
made by an agent. Person or persons actually preparing the
return for the taxpayer must alse sign the declaration.

G. RECEIVED OR ACCRUED INCOME.—If books are
kept on acerual basis, report all income acerued, even though
not received, snd expenses incurred even though not paid.
If books are not kept on acerual basis, or if no books are kept,
report all income actually or construetively received, and all
expenses paid. .

H. ITEMS EXEMPT FROM TAX,—Astoitems of income
exempt from tax other than those listed below, sec sections 22
(b) and 116. .

(1) Interest on governmental obligations is cxempt to the
extent indicated in Schedule A, +

(2) Procceds of insurance policies.—The procecds of life
insurance policies, paid by reason of the death of the insured,
are exempt. If any part of the proeeeds is held by the insurer
under an agreement to pay intercst, the intcrest is taxable.
Amnounts received under a life insurance or endowment policy,
not payvable by reason of the death of the insured, are not
taxable until the aggregate of the amounts received exceads
the premiums or consideration paid for the policy. (See Specifie
Instruction 7 as to taxation of annuities.)

(3) Miscelianeous items wholly exempt from tax:

(a) Gifts {not received as a consideration for service ren-
dered) and money and property acquired by bequest, devise, or
inheritance ‘(but income therefrom is taxable);

(&) Lxcept in the ease of amounts attributable to (and not
in excess of) deductions allowed under scetion 23 (x) in any
prior taxable year, amounts received through accident or health
ingurance or under workmen’s compensation aets, as compen-
sation for personal injuries or sickness plus the amount of any
damages received, whether by suit or agreement, on aceount
of such injuries or sickness, and ameunts reecived as a pension,
anpuity, or similar allowance for personal injury or sickness
resulting from active service in the armed forces of any country;

{c) The rental value of a dwelling house and appurtcnances
thercol furnished to & minister of the gospel as part of his
compensation; :

{d) Pensions and compensation received by veterans from
the United States and pensions received from the United States
by the family of & veteran, for services rendered by the veteran
in time of war:

() Interesc on adjusted serviece bonds and interest credited
to postal savings accounts to the extent that they represent
deposits made before March ) 1041

{(f) Income, other than rent, derived by 1z lessor of real
property upon the termination of s lease, represcenting the
value of such property attributable to buildings creeted or
other iaprovements made by the lessee;

{g} Income attributable to the recovery during the taxable
year of a bad debt, prior tax, or delinquency amount, to the
extent that sueh debt, tax, or delinqueney amount did not
operate to reduce the meome tax liability of the taxpayver for
any prior year with respect to such debt, tax, or amount; and

(A} Amount received by personnel below the grade of
commissioned officer 'in the military or naval forces of the
United States as salary or compensution in any form from the
United States for active serviee in such forces not in excess of
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A11 other things heing equsl. oes tre shepe of o vessel affect the
desion wnd gselection of wix.. -~ cquipwent therefore? Yes, it does.

Tor One instance, let 18 cornglrer the cese of o vectanguler-shaped
vensel. The rericns of stagnation in such rect.ngular-shaped vessels
as concerns mixing. which tend to develep in the vicinities of the
gide-~to~gide &ni hottow=-to -sides joints will frequently dewand, if
the inteveats of .niforyw mixing wre to he served, elther ov bteih of
the felleowing emelicreting messuresi= & grewter=-then-nermal intengit;
of work~input per unit velume of batch z8 & meens toward reducing the
degree of stagnetion existing in the sald jeints; and/or a breaking=
of the required w1k inputl intc a lerger-than-norméel rumbey of
individusal wixing sssewblies toe zssure & better distributien of the
requisite mixing sction. (NOTE:= "Greatevr-than-norwel" and "larger-
than-normal® are used here to deacvrine precedures whicy are extru=-
ordinary as :eferred to '"normal cylindrical vessel practice".). As
gecond instsnce, let us vegard the case of extruordinevy slender-shap
vessels, {i.e, Ty slendereshaped vessels, we mesn vessels which L 1€
charectevyized by extremely lurge length-to-diameter ratios). The
fifficulties which «iteni end-to-end iysnswis-ien of mixing action 1
slender-ghoeped vessels will either Teovece vesovt to speciel multiple-
rotor mixing sssemblies {(i.e. wixing essewblies in which & plurality
of Totors are weunted on & ceownen shaft for thie purpose of estshnliah!
& tendem wction bhetween the individusl reters) or to tre use of & la;
than-normal plurslity of ipdividuslly mounted mixing units employed s
appropriste intervals slong the end-fo-end sxia end ut rvizght angles
to the Beld end-to-enduxis. The instunces offered shave ore but two
isoluted ones to exkhiihit the influence of veasel-shepe on mixing
equipwment design, Teedless lo say,., others whound.

All othey things heing equsl, will the use of Jished, Tlat, ov copic:

heads in cylindricel kettlens wffect tue degign .ni =electiown of MIX1Y
eqripment therefeye? Yes, the t pe of hee: used will determine, or :
least sffect. the anlutionof thne mixirg probnlew. TFor ons thing, tue
type of resd used will determine whether there will exiast & conditio:
of stamnetion, s concerns mixing, st the head to-¢cylinder joint ond
elae trhe proratle severity of tre stemnetion condiiion. if s.ch there
exista. Depending upon tre type of wixxer used, the t.pe of heud

uged would determine the measure/s adopteﬂ te crunterect the stapnaet:
cerniiilon existing in consequence «f the hewd-to-¢ylinder joint.
Seconily, where the tvpe of mixine eguipreni used calls for thae nefl.
of &n impelled strewn off the hewsd membhevr sz is frequently the case
wvhere nzvine propeller types of agitators sre emploved, the type of 1
used will deternmine. not only the churactory of the deflection., hut
secondurilly whether s ititional meesures must te wdopted to counterac
&ny possible exces«wive logs of wixing zction resulting from "impact
losses?,

Why do beffle structures, coils, internal ludders, eic. and badly-

formed jeinis in k@ttle“ﬁgro uee _creuns of steanaison o3 remerds ui.oxi:
Reducea to essentials . mixing wmay be ottf&”hteﬂ to twoe besic thenome:
the mixing whicer is due te tre durect sctiion of the .gitotior &5 s embln
mewbers {i.e. throupgh imimt with the zoitater wentbers ani/or through'




frictionsl impederga te flow offeved by e =gl coitstor wembers arl &l
structures); and ..cnnrlly. tre wixn. which o.zr's ir conseguence of the
kinetic erergy l{enerpy of mcotien) imparted te wn impelled stresw of liqu
Coils, irterrse) ladders, shoeYp ¢ er=joints, ete. amd, Loieed. any w2,
which will induce shuerp chenges i the velecity of an iupelled stresw of
liquid will, by wzterielly reducing the kinetic energy of the sold strec
reduce the ameunt of mixhg work of «hich the moving streg 1s pote-tiall
cupuble. “here the impeding structure, mewher. shape,., etc, is copsiile o
gither drustically or completelw veducing the kinetic energy of the
impelled stresm., there results w zone of stagnation,

“hy is it importent to know the pressuye level) zt which the ketile is
opereted in deslgning the nilxing eculnuent? It is importent to know

the meximuw pres~ure &1 which & mixing kettle is cpersted fi.e. the
meximum positive :nd/or vecuum prezx-uve) feor the folliowing two reszsonsie
firstly, in ovrder to bhe sble to determine the resultant thrust load
acting on the spgitutor Drive hearings; wnd,., secondly, in order to
detarmine the tyvpe znd size of stuffing lox which should bhe ewploved to
prevenit leskage &t the roint/s of shuft ertry into the mixing vessel,
The rvesultunt thrust losd zcetirg on the «sitstor Drive hesrings have
three bhesic components:- the desd-iel it thrust of the wigltolor shaft,
the wiitator proper, ele.; whatever sxisl thrust is developed in consequ
of the .gitstor!s cperaiicn; zni. lagtly. the end-thiyust zeting on the s
in consequence of zny difference in presaurvre levels which may exist betw
the interior of the essel _n which the sh.fi eperstes wnil the externsl
atwospheric nmressure. aony one of the mentioned cowponent forces compris
the resultent thrust load way, for cerisin irstznces., be equal to zero.
Thus , fer purely hovizotul wixer units (such ¢s side-entering sgitator
casemblies) . the dezd-welgrt axial tihrust o ld hne zevo. the desd-welsnt
of the ossenbly constituting in this cese & component of the redizl loed
of the sgitster essenbly bewrings. 8 for the exlal thrust which scme
tyres of srpitulors ievelop in conseaquence of tleir opersiion, this phenco
ig aignificently chevectevristic only of zgiteters of the following types
murire propellers, single-~-suctieon turnines ., pitched-nlede turhine mixers
end paddle, enchor, 07 #.le a-semblieg in «hick tre uvlade componentas
thevepof ave pitched to exsrvrcise © purtial propellin: zction. ¥orvr wll ot
types of wgitators. the aéxisl thr st develeped 1n consequen-e of ihe tot
epevetion would ve virtually eguel te zevoe. CIongldéering the end-thrust
weting on an spglitetor sheft vresulting from differences in pressure level
inside &nd outside tre ke'tle in which the cgltvior wsseubly is locsted.
it is obvious trat when the intern.l operazting vressure is actmospheric i
seid erd-thrust would he eqgual to zerce, %he end-tihiust vesultirg from o
differenc 1r pressure levels inal le wand outside Lre wivir keltle oieeui:
ey be computed Ty tre ‘ormuliiae '

(£) ()

Where A is lhe cross-sectionsl wrez of the ogitztor sheft in sq. ins. . wh
I is the differvrence betlween tre internal operwiing pressure .ni ctuosphe
Fressure . :nd vhere an  glitster shoft of uniform dismeter i1s beinpg deslt
with. If P is poesitive. tren the s«id end-thrvst would he outwer: frewm
vessel; wiile £ P is negative {i.e. if tte intevncl operstiing vresaure
either ¢ partisl or crumplete vacuum) ., the end-thrust due to pre=sure wouo
~nvwerd to the veasel, It will furtherumere he noled thut roet only is 1t
imporient tce know the intern:l opersting rressure of ¢ Xettle in orvder t
& proper stuffing hox he selected and in order thet & proper conputetion
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Yy is i1 imporient to Xxnow 4 meximwe operstin temperuiure for ih.

ligufh heteh in & mixing problem in order to preperly Adesicn end nels
mixing equipment? The rvessons which mey be propevly wdvenced in thic

regurd nre quiie numerous wri -ldesprecid.  Jowe “ew of thie more lupo:
of these ire listed belowi~

1. tecuuse of the hearing of temperature upon the corvreaieon
resistence propertiea of {he w teri.ls of which the sultmer,
members of ihe wgitstor essenbly mey bhe ovuillt

2. TDpeczuse of the besring of teuwperwture upon the sirength
properties of ceriein muaterids of viilclh the Lgltutov naaen
may e nuilt

3. Tecsuse of the heuring of tewmpersture upo ihe clecrvenceg
specifiad in such guilde members &s ey ve used

4. Tecsuge of tke hecring of tewper.ture upon ithe «llowu:le
unit bHeosyvivg pressurve wn ch wey e used In designing tke
sgitator shaft heering and guide memhers

5. Thecsuse the meximum opeveling termperast:re will deterwmine
whetrer the stuffins hwox unit, 1f wny is vsed, gnould be
Jjucketed or not

6. Thecause, in ceriuln exirszordirsvy opervating teuperature
condlitions, it is sz via »le to creck on the cweunt of hest
whichn mey e 1r-nesmiited throveh the shuft of the mixng

aasemhly to the Drive 1tself

“hy is -1 1mportan1 to Know th:eé minimun opercilng tevwperaiure for il

1.guid hie ¢n in . mivihe problen,. 1T refrigerstionis euploved for the

Kettle end 118 _contents, in avder to properly design «nd select irixi,

eguirmenty Here. 25 in Ltew 'S5 siove, Lhe DOsalible res50ns to SUPLOD

E)

the lwportonce of Xnowing the »inimum lempereture level enployed on
the questicnysnge over & +ide scepe. However. the most importent of
rewsons 18 the becring of excernilienzlly low tenperatires on ihe stire
nroperties of ithe v vicus wewners of the sglitster =0 vmbly. YNany., ot
even ucsi, of 1te commrn metevricls of febricetion enteving inte ihne
desicn of wpitotors Serensivele o sorxed tevﬁ.fcy to develon emnritil
et poor resistence te shrvesiecn. ind erevells veduee! strencih
rroperties ¢t tempervstures sipnificently velow the freezing print of
wutey.

Is it iwporient fo €0 -reth -1 wEltator :sseninly 13 Lo enter tor
e dickety Yes, it la. [t ds ot onlv iwportent for the crson selec
end feglaning the mi-ings egquipnest not »nly to be wcguainted with 1.

fact that it is proposed te vrirg the wiriag s :eubly (i.e. the an. 71
trereaf) in {thvourh ¢ kettle jaciket buu Gl¢i 1o xnow ithe extreme ten;
gture sevvice/s for which the jecket iz i tended, Perely helups infer
of tre irtention to bri ¢ tre mixn.r eqblpweni threoush o jackel would
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of ccrurse cinr,inn tre me:irns -herehy thefx. ne eculpuent. o’
porticulerly iT5 Trive. would D owounted, vwiiile fewmili.vity with the
extrems temperiture service’s “er which the Jocket is intended -cul
perait e wont intellirent s, ection of the rzcking w tevielfe oend
guide-bushing weterial ¢ mpern - o of (ny gtuffing Tox rnich night be
enployed, In exirsordinary te-p v.turvye servico conlitinns, XKoo i’
of the specific tempersture rangs might well &affect the spacificatin
for the Drive wni the weuns cioptei for lubricating such outboari
snuft-beovrings us sre involveid. ant could even pessibhly necessitste
forced lubricstion znd/or speciol ceolins srrensements for the stuff:
box assembhly if « box were used st the point of sheft-eniry throush
the jzcket.

In ohysicazllv hleadine {woe or wore liosuids, what is the Tmetien of o
equipment? To osnower this guestion, it is firstly necesssasry to defi:
our termwms, By “physdcally blending® ligqui:ds, we refer to zny oparat:
calling for the mutusl dispersion in one another of two ar more eith
partially or cowpletely miscinle liquids. By wuey of furter clarifyi:
vhat we mean hy “phygsiczlly blen-dins ligquids, 1t shouli be noted the
whaere the Yiguids to be hlendei srve only pertizlly miscible with one
snother the wmixture i3 held to »e « "blend" only when the ingredient:
of the wmixtuvre ore present to the iegrse in which they are miscible
with one snother. If porticlly niscible components of a wixiure . Te
belng Jdispersed in one wrnother 4o &n extent grecster than the limit o
thelr miscivility, the wmixture s3 & whole gres out of the classifice:
of & "hleni" 5 1 inte the rveelwm of zn enulzion, vegeridless of wheihe
the resultant ewnlzi n is of the vevwsnent or 13 very tvne. In &
"blend”, the dispersion of one liquis in another is szid to taxe nlec
to "wmolecular dimensions®. Thet 1s 1o say, 2f L1t were possible to
plece a semple »f the "hleni™ unler & "woleculur wmiscroescore, the
molecuies of the insividual liqui? eraporernts of the uwixture woull he
frund to he in sywmussivie arvergewent in &1l planes with respect to o
anrther. Yixineg equipment as known teday, regeriless of meke or Lyp:
czn ohviously not he suid to wchlevz the molecule-from-moleculs 3133
arotion of any single cmpenent of & liguid mixture which would under]
the afove-mentioned "lispersion to weleculsr dimensiocans®. The wmolect
Trom-molecule 1 sintegration whieh of necessity wust be stitecined to
schieve truly woleculey lispersicn is.irn fect, &steblished through tr
meuns of the diffusion cuvvents shich are set up vhern wutuelly wiscil
motevials are brought inte co~tact with one arother. The zotusl
disinterration, ss veferve? to sboave, Lukes place, in the priassry
instance . &3 & result of & wutuwl physicel ard, ov physico-chewical
neutralization of the weleculser honds or forveces of cohesion wnich hi
the moleculag of the pure liquid tegether. The function of wixinz
equipment, in view of the shove, is to establish the primary dispersi
of one liauld in snother as & weans of wringing the Yneutralizing®
phenomens inte bhelo,

In view of tne metericl in Biestion #8 sbhbove, Ny far are we Lruly

privilegei to o in seiiing forthl efficiency Claims  for nixif:
svuipment of one tvne or meks or evinther 55 for o8 phvaical blendiﬁﬁ”
preblemns are gracernad? Busic Tuctors nay be sald to govern the |
efficiency of wnlending operutions =3 defined spove:!= firstly,., ihe
unifovwnity of the wmixiia cceticn; eni, to & verying degree. the intens:
9f the weens of sgitution ewployed &35 wessurel in terus of horsepower
input per unit volume of wixture. 3y the unifrywity of wixhe asction,
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we measuvre ariv@Miily 1o the depree to whi the liguii batch is
wnifermly kepti I @ atate of circulstion o the degree to which all
portions of the liguid bateh (v brought ot ane time or enother withi:
the scope of the divect wctir  F the nixing units properi---to the
depree to which ereas of sts - Jlen ov seconiary zones of wmixing intev
are eliminated. The seco 1 of the fzcters which waes mentionei szbove |
connection with detevwmining the afficiency of & hleniing opersation.
ramely the effect of verious intensities of work«inpur. i1s one which
varies in iwportance depernding upon the following fuctorai=-

1. it will very with the propertions i which the variocus compon

of & wmixture ore bhlended

o
-

it will very from cese tn cuse with the dezree to which tl
conmprnantt of the ¥bleni differ frowm one ancother in speci

pgravity . viscoality . o set

f‘

e 1t will very frequently not only with the meuns wheraby the
compenents are added to cone another. vut with the rate end orvf
of &iAdition as wall

4, it will vary witn the teagperature ¥ the "blend" as o vihole

rom the ahove conslierations., the ’hllnwing fuiding rules as regards
the extension of efficicency clalms wmay be deduceidi~

1. Only to the extent thet one nmixing sesenhly arvansement z=ssure
& more clesvlv uniform distritution of the mixing zcilien requil
then snother 1z it valid to set forth claims of greater effici
for prve gsseunbly then another

2. Uhere o uniform dlstribution of mixineg wction exists. only to
extent thet the "blend" prohlenm is respensive to ziditionsl .
of work-input then conly to the exteant thst one mixing asgenbls
employs & greeter work-input rete thun snothervill one nrove
move efficient thsn another

3. Where relatively equallv uniform distributicon of wixhe wsction
exists fnr either of two competitiva mixing ssseqevlies., only
to the extent that ready miscibility end for re.dy Aiffusibilit
of the components in one wnothery is absent &3 & cherscteristic
of the "blen i" then onlvy tr thet extent may wa expect the rate
of hlending to he reaponsive merkedly either to moldevrate incr:
in retes of work-input cver an existing mixkbg zsgsembly or 1o ¢
inerewses in intensity of wrk-input over s cert&in Wi ni mum
intensity of work~ingut

1o, "hat 13 the role of wmixing in proweting veactinns? The crux of

patdollsklnn moximum vesction velecities for o1l types of chemical
recctions, va2goriless of the branch of chemistry to which they mey
belong, resijes in thne sbility with which "wolecular eontact® wnd/or
"ionic contact! wnifor "atomic contsct™ is estanlished. This does »
mesn thet in all cusSes the recction wilt pr“ceeﬂ ;) zunluly a8 li.e
required level of "contuct" is wchnieval. Inided, the aT- B0Omne
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reusctions whic.re criztuclerized by leoar, .':uction-pe-c-iods duringn w
the rescliion secs to hung fl*e deapite the foct that the requlred
laeval of cnntuct hes heen 2at:Tlishad. “here ave Furtherwore gowe
reuctions which ove innately -s.ow vesctions. in which case much.or ev
the bulk. of the Tewsctants wnresent rewsin fovr leng peviecds of tlme ir
the rtequired condition of "contsct" in & cowpletely unreacted state.
Wevertheless, it is still true thset the moat ilimediate estsnlishasnt
of @ certain uiniwmuwm level of crntsct is @ goed overail rule for the
agtuhlishment of waximum vetes of recction. This is so for the reasc
shst while vapid resctions would iamedisztely proceed &5 a function of
the feeility with which "contact" 13 schnisved, reactions chursacterize
by inductien peviods wnd/or by innute slowness tend to respond us wel
to the extent to which "contact" 1s established. In the latter types
reuctions, it is & known fact thet while the wost Dmmpedizte achlieveue
of a stete of "contzct" would seemw to merely constitute the building-
up of & needless "reservolr® of unrescted wmuterisls. the gresence of
such unveucted wat-rieis es &8 sorct of ”reservoi*“ tenis to set up &
“reuction-potentisl® {cowmpuveble to voltage in electricity or pressur
in fluid mecheanica) which zcts to:-

1. in the c¢s3e of & rvecction heviirg wn induction-period, snorten
the durstion of the induction-rerioi &nd/or eatahlish & wove
ranld rvewction once the rewction nemias

2, 1n the cazse of nesturally slow rewctirns,. establish & gracter
rate of veauction thsen would otherwise be possible,

Tre vole of mixing in liquid rewcticn systeas 15 to acasist or meke
pessinle the esrliest attaimment of the recuired state of Yecontactih,
The wmechanics whervehy the condition of "eontsct” iz wehievedi. 13 the
preciae vole fulfilled ny the wixing evuipment. deperis upon whether
the resctien-systen Is & nowngeneous one Yy & neterogeneous orne. LIn
nomogeneous rexcliien-systen since the estshlishment of "contecl! weay
ultimately be vaduce? {0 the miscibiliities and/or solubilities of one
resctont with or in another, th» mechenics, us Me?errei to chove., of
astabhlishing "contwct® is wholly siwmilar to the wmweans whevrebhy “blendi
as treated in Item 8, is attsined; and the role aggumed by ithe nixing
gquipment then i3 completely comparable to that which wixins eguipmern
pluvs in simpla physicael blenling operdtlnns. In instences of hetevo
Feneous rewsctieon systenms, tne rvele of mixing equipment 1iffers from i
function in nomovenpﬁaq aystems to the extent trnst the mechanics of
eatahlishing “contact® 4iffers. Ingiead of #%#““ HE AL Sl S L L

B A B B A HHER R R R
NOTES

1. A hemogenaous rewction systew is one in which eny or all of the
components of the resction wmixture g0 into dispersion in one
another to the full zwount present to "wo leculur jimensions"™, &s
desceriied unider Item B8, in their unrewcted form. the more or less
casuel end random mutusl interpenetration by each other of the
couponents of s howmogensous systen. all excneaces wnd trsnsfers o
material teking tluce in the case of hetevogeneous systems occur
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exclusively utgw welil-defined interface zgme hztween the countinuous
ani disomtinub pheses, "The conditiors treby "contact" is attain:
in hetaropgeneous systems differ “rom those in homogansous
aystems in the following &oiit _onal restect. While the lav=l of
dispersion which & homogeneri: system attains tends ta be meintained
lezst at the level sttsined if the wmixing opevation is intervupted, :
heterogeneous asystem will, upon cessation of mixing. recede to & les:
level of dispversion unless stanilizing matericls are nresent or are
gdded (i.e. that is to ssy. the rarticles of the discontinucus phuse
will, unless stablizers are present. tend to agglnmeLave. thus reduci
the extert of the interfuze» zone wmentioned sbov-). The role of mixi:
aquipment. then., in sgiteting hetevogeneous systemws is., generally
speaking, a favr wore lmportent one than in the cuse of homamanecus
systems. The ssid role wmay he said to consist ofi- firstly, setting
the wmaximum pessible interface between the LOutlnuOUS znd discoatlnug
Phases; &nd,., seconily, the task of wmeinteining ‘he Sald maximum leve)
of dispersion zgeinst the innute tendency of the :isrn-tinucus Phuse
come aut of the said -paximum lsvel of dlSp»TSlﬂﬂ. To the aforementi:
tasks of mixing equipment in hendling heterogeneous rosctisn mixtures
there may, i7 some cuses, be wdled uhe function of centinuously “brui
the aurfsces of the purticles of the discontinuous phase, not rrimari
for the purprse of further reducing the rar-icles in size nut to dest
"chemlcally steaqnant films? which way tend to envelon the perticles,

In view of the materisl in Tten 10, how far are we truly vrivilesei
te_pgn in getting fovth efficiencs claimg fovr Mivcinge eouipwent of one
type or egnother es for the e-itution of resctiny mixtures is ConNcaTne
Claims. as to probable iwmprovenent in reuction velecity which one type
of wixing equlpmenu night produce o3 cowpersd with snother wEY e indes
only be (n the basis of Aivect experias-ce with the
rezction in questior. . Sevoral veasens und-rlie this Statoment:s

1. the veuction which it is proposed up thyoush
the use »f one iype of & wixer over another ney be charscier
by & long inductienepevricd. in which cose rneitner improvemuar,
the disir.hutien of the wixing wction provided nor increuses
the intensity of the naixine cetion new cnengeg in the gapecif
sections whereby mixin; is eccomplished ey sporecienle affect
the overall velocity of the resction

2. the resction which it is rroprsed thet we speed up through
the use of "speciwlly sduptei" wixing equipment nizht
concelvanly bwaoleng to thet cless of reuclieons viieh ave inne
slow,. wnd which wmight therefore demonstrate & regliginle
responsiveness to improvements of the coriiticrs under which
the tiwe in which Yeontaci" is established

3¢ of all the corditions unier vhich reecciions may traunspire.,
Lempersture, sni/or oy eque. an]/ﬂr sgitetion. it way be so
&8 & Zeneral thoush not universsally triue rule, incresses in
intensity srd improvenents in the olalit; of mixing svove a
cevtcln mollcum thereof produces no results coaparsnle to th
influerce of increa:es i~ tempercture for slrmocot all Teactiin
T préssure in sowe veuctions,
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These cmmnenta.‘:e not. hovever. to e cc\:"rued to estahlish en aXic
that @ixing «sW.ch dees not ley an ilmpo nt part in crometing
rezctions =nt in establishing then =t treir maxiuum veleocity. VWhaet
zhove rejrerks orve intended te convey is an sttitude of cautioen in
proffering sssurences as te il- probsble sccelerating influences of
one type of mixer over another in wreomoting cheulcsl vesctions. It
shiould e noted in this regerd that the fundementsl prooef of the ottl
wndvenced shove ave the followingi=-

1. in a@ll chemicul recctions, there exists un energy balance
between the starting resctants wnd the resulting products.
Tnat bhelance a2stablishes &1l of the chevscteristics of tne
rezction., including its velccity. If the s&id enargy bele:
is reduced to its miniwum terms. it wery be szid thel 26eh
meterial which enters the recction,or rvuther the ultimste
constituents of which the w:terial is composed---molaculsas
atoms, ovr ions, arve endowed with & certein snmount of energ
under the conditions in which the rvesciion transpires. The
energy wnich these ultiwate particles possess detaermines it
"regctiveness’ ., in the wain

2. obvirusly, & gross piece of eguipment like « mixer, which.
pointed out above, mevrely wcts &s &en suxilizty wewzns to the
vrocesses of diffusion znd sonluticrn whereby "ultimate conte
ig aschieved ond which lees n 1 dirvectly the sbility
te sepsrate molecule-from-meolecule, ete. cannot ressenshnly
expected to appreclably affect the energy petentiasl of the
"ultimate ravrticles™ {ians. or stems. ov wolecules) upen
whose hehsvior the charvacteristics of the rewction -iepends
the mein

But w5 noted ebove, 1f mixing equipment cannot extend a rewction's
velocity vevond its own Innste limit end yeot can h- euployed to
establish the reaction's meximum velocky limit. what ave the fuctiors
wnich mey restrict & reaction bpelow its natursl maxiwum velocity and
does mixing equipment alter or offect the said facteors? The factors
may tend to restrict mey be eny one ovr any combinetion of the follow]
non-uniferm distribution of the mixing action which is provided; znd,
& lower than required intensity of work input; «nd/or. an improper tyz
of wixing zection. » non-unifevm distrihution of wmixing sction may
reault in any of ths following undesirable conditionsi= locsl
undistributed pockets of rauctants; anifor. in cervrtain instances. s
uneven trenasfey of hewt from hest exchen:: surfszces to or frowm the
recction wixture; a protracted time crele nefarve Ycontact" is
esteblished on &3 cowmplete 2 busls zs is regulred for vest results.
lower thsen rvequirved intensity of wixing section willwmutevielly reduce
rate of neat transfer to or frow the resction mixture and/or increus:
the tiwe cvele required to establish thet minimum level of "contect!
is required in ovier thest the reaction start up. Before we cen tred
with the e "fects which issue from an improper character of ixing ac:
we must define whet we wesn by the terms, improper cheracter of wmixi
setion., Included in the "cheiracier of & mixhg sction sre the votio
in which the mixer exevrts direct wechariczl scilion on the resction
mixture to the extent to which it everts indirect ot seconisry wctio:




.

on the uixturgmaznid the specific ditectinpas nf flow which the wixer
induces for ¥ rezction wmixture.  The e.:nt of direct wmechanical
which the wixer bring te beur on esch porvrtion of the reezction chaerg
becom~8 & very significent f:ctori-

1. wher= matevisls wre vresentin i1he resction mixture which
denonstrate., in the csse of rotentially homogeneous resc
mixtures (i.e. homezeneous from the stzndpeint of the
resctunts rather than products of the resciion), poor
diffusihility ani hifmiviscosity or omsistency

2. where snlids zrvre 'rvesent @3 rewctants gnd are wided in
laypge lunmp-size pavticies

%. where materials intended for solution in aznother reasctan’
or Teuction-venicle tend fo go through various stuges of
consistency upen solvent-infiltration prior to finel
saolution and where the teriod of existence of the
intermediste steg-~s of consistency wmey be shortened by d:
machanical scetion on the given solvent-infiltreted mater:

In seme very extraoriinary czses, the absence or nesr-shsence of

u nmrecliable 4:rect mechanicyl setion by wixing equipment is deuiende
This latter condition has been known to prevell wheve wmaterisls of
gisnt-mpleculey structure., s with the instunce of the Vitsnmin E
complex . are belng vresehed, in winich case “irect wechenicel wction
would tend to presk the weterizl down., Lgaine in cazes wnere delic.
or tender cutelystis are present in the vesction wmixture end/or wher
gsurface-hruising of & cutalyst cennot b permitted. the ebsence of
direct wmechanical .ction hy the mixer unit proper s essentiazl. The
seccnd couwponent factor in detvermining the "chavacter™ of the wmixin
action provided, namely thuat of the directicns/s of flow which &1c
induced by the mixing uvnit, is employed as a ¢ounter-weasure agaline
the following conditions end phenmrens where thnese zrve contended wis

l. the tendency of c¢cervrtain @lids, rums. 2tc. to flost onn th
surface of & liquid wmess

!

2. the tendency of certain solids, gurs, =2tc. tn seitle

3. the tendency of certain mixtures of ligulids te "layer ouw
or to persist in & ceniltion of strestification

4., the tendency of ¢guertain structures ov structural formatic
- to produce sress of stagnestion az regerds wmixing

5. the tendency of guses, in gss-liguid resctions. to escaup:
before the gas~bubbles heve been su' ficlently reacted

The zdopting of specific “dirvectionaliring® of the sireauns which th
mixer induces 1s aelscfrequently resorited to with respect to heat
trensfer surfzces in orvder to @stublish en opifimuw cmdition for hew!
trevsfer. In this ceonnection. it is wellto note that "dirvectionali:
g3 produced by mixers 1a sometimes sided, a3 < desizgn condition. by
addition of special "directive" hafrles and/er Sreft-tubes {SET 3uC
OX DRAMT-TUBES I THIS "AXUAL). In suwnretry.
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1. .Yin;g equipmant regardless.f type or make cannot
extend & vesctio 's wveloeity sig-ificently beyen<id 1ts
own natursl spe- i

]

efficient wixi. , equipment czn, nowever, estebllish the
cornliticrs whereby the vesction's meximum nstural velo
is realized., &tteining the cshovementioned required co
itions ircludes:- providing for & nulferm distribution
of wmixing actien; providing for &t l2zst the wminimum
required intensity of work-input; end, l.stly. providi
a wixing asction of suituble character

P

3., the section abeve dealing with "bplending operations"
will provide & suide for estimeting the relative welgl
ani imporvtunces of mixing intensity. mixing uniformity
and wmixing "charszcter" as reguris homogeneous rveaclion
systems; while thie sections below ivresting with ewulsi
and suspensions willprovide siiler gulides 1n re
heterogeneous vezcition systems

Vhut role does wixing eguinment essume in the prepezrétion of eumulsic

Before dealing specificelly with the funciion of wixing equipment 1ir
nreparing emulsions., we should define whet we we: s by The term. emul
An emulsion is & Adispevrsion of one or wore liquids &5 en luwiscible
phese in another liguid or mixture of liguids. Tither tine tisperse:
(discontinuous) phase or the continuous phase mwy co-tain & 80lids
in 2 state of sclution av 3 spension. Emulsionsg wmay furtherwore

he of either of twe tvpesi- tempovery =2mulsions, on the one hand;
or, permanent enulsions , an the other. Temporary euwulaions sre the
in which it is not desived, for one vaasson or zrother, that the
stubility of the dispersion ¢ ntinur epprecishbly bheyond the ilumelist
period of mixing ~r ewulsificatiorn mction. FYermunent emulsions are
those in which the stability of thre dispersion is reguired te endure
for zn indefinite reriod bevond the immediste eswmulsificstion actionl
Temporary ewulsiong sve most frequently wet wihi- in washing or
scrubhing operations in the purification of guses, liquids, or solir
in hetevogenegous reuction gysiews as descrited zbove; and &s
intermediate steps in opevstions involving the trensfer of solids,
liguids . or ;zuses which atre in solution, v in one
liquid te another liguid. The discontinuous phsse of an esulsion wi
most usually consist of particles of fewirly uniform dimensions. The
precise dimensions of the swid porticles will very with the enulsior
in guestioen and,frequently. with the procedures emnloyed in the preg
ttion of the emulsion; but. teking the temse of emulsions o5 & whals
gy lie enywheres in the ronge v-tween perticles of 1/‘“ maun Ad1luzmet
te 1 ovr # micross. In generel, 1t «Llbhe found that the guestion of
stebility of erulsions is one viiich is very vigovously scssocliated
with the particle-size to whichn the discontinusus phese is disperser
"hat fectors. the, control the perticle~size which is gcehiesved feor
the discentinuous phese? These will we found to belw

1. the erlloid, if anv. present in the emulsien-feruulati

2. the erder and rute of sddiltion of the comprnerts of tf
fernulation

3, the rature of the mixing sction ewmgloyed
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Tefore consi’:irg eazch of tiease 'fe,-ctov’r. perticuler, it should i
pided thot 1 rtelsative importence of cow veries with the emulsio
at hend., Dezling with the gquestion of stebilizing colleids firstl;
these will be found to corsist most ususlly of ergenic or wetallo=-
crgenic metevrials or mixti- - wiich, in any case &t hend. 15 ipsely
in hoth phases of the ewulsion, or b leest in th: continucus phess
The colleid may te an wdded cowponeni of the emulsien-uixiure &8 @
or it might he & nstursl cowponent of one of the ingredientas cof th
emulsion mixture. The purpose of the colleoild, wheve one is present
is to provide ar envelepe for ezen of the p.rticles of ithe disperss
pneoe, the ssid enveleope serving se & surfece cupzble of collectinm
and rtetaining the electrostotic surfuce-cherces which ore eaetste.
snd depogited on the auid envelope In conseqguence of the nixking
tetion provided, The condition of cetinued lJispwevrsion, ot stebilid
of trne emulsion, which is ctieined for ony emulsiom is & function
of the mutual repulsien by ecch other ¢of the envelone-coated portic
the seid condition of mwutusl repulsion heing estsblished in conseq:
of the deposit of surfece-cherges of like sign on each cloid envel
The shility of any given gligivle enlloeoidel meterial to sstisfy ike
atebhility-requirenents of an emulsion rroblew ol hand will frequend
ne found to re sreclifTic net only to the cremicsl cowposition of the
emulsion as such hut for the tempersture znd pH conditions which
exist during emulsification. Just how ifwportent the use of the
proper type of colleid is will he denonstrazted by the fzct that
chenpges in the colleid used will he frequentily meke rossible wnd/o1
riecessery changes in the tyge of wixivg egulipient used in ozider to
obtein setl levels of dinpersion wnd stubiliity. The iuporicnce of
the ovder aend rvate of sdidition of the components of an emwulsion
formulation is one whicl. ¢cen vary frow insignificant proportions

in asome ca=es to outstending proporticns in another. In certain
instunces, the wbllity to achieve uny set level of stability will
depend upon the wmrst meticulous sdherence to & certein orieci znd,or
rate of zgdditicn of cowprnents, 11 other precedures in those cosmer
vesulting In edvevse effecils. The furctiers served by ilhe umixing
equipmert, =fter the interplay of the shovewention.d fuctors have
heen veinted out., must re understood against the fellowing backgrou
As opposed to wixtures whiech fevwm true sclutions (or dispersions

to wdecular dimensiens) and, hence, mixtures which could be nrouaht
to home geneity throush the mechenics of AifTusion currents sciin )
tremselves providing & sufficlert arcunt of time vherve zllowed to
elupse sibsaguent to the full Fermpoundins” of {the mixture. ewmulsic
mixtures cen he esgishlished &t cver the most elementery levels of ¢
tersion only thru the zpplicetion of mechanical oy external scurces
of work te the emulsicn-mixture., The external woryk which 13 spplic
to-en exulsion systen goes, Tirvsil » to the dispersicn or physicsl
Alszintegroetion of ile discoentinuous phuse, znd, secenily. to depos:
enid genersle the surfece-choerges on the discontinuous phese to whic
reference is mede zhove. - f these tesks whieh the wmixing equizwment
must accomplisk, the distritution of tre discontinuous phese is, g
erally speeking, th- less criticel. The genervction «nd deposition
the surfece-chargea. whete it is rvequivred {i.e, where rrolonged st:
of trhe erulsion is desived}, presentae & fer more conplex dewend in
that while in sowe ceaes the sliphtest exceeding of even the mest
ventle intensities of worKeapplication will result in an "ever-wor.
or "over-gsheuring" of the emulsion i: other ceses the sliyhiest
falling short of o cervtein wminiwaw intensity of verk-input will ret
in an inebility to produce the veq.ived level of starility. In otl
ceBes. 1he ulloweble venpe of worke-intens. tiles which mey be applie
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will he f:-u. to ha virtuelly limitlesQr will run bhetween wiie
limita. Th® sbility of the discontinu®sz chase te scecept & requl
surfece-charginzg wll frequerily he responsive w  well to ile
“charwucter" of tre mixin - @ aticon enployvel, A11 other tidingss belw
equel . then, we oy Jraw . fellow.ns enerslizetions in re the
function of mixineg equivymert in emulsificetion problemsi-

1. fer o plece of mixing equipment te bhe suited to an

emulsification problem., it wust net only be capable

of zccomplishing the taak of dispersing., out, if
enduring stability of th- rroduced emulsicn is &
reqg.ivement, 11 must euploy or exert on inlensity a-d
"ehisrecter" of work-input which is sdepted cdwiradly T
the seneratio: and depeogition of suvrfuce-cherges on the
erticles of the dispersed phase

2. 1f i1he euwulsion te he produced is of the temporary typ:
(end, it shoulws be sdded, does not even involve & Btwhb
stege of the ewulsilon oS on 1r termedisais step), thenin.
depesition of swfuce-cherses. oo explodned whove, don s
not enter o3 & fector. In such cuues.,. there will exis:
no criticel level of wovk-input intensitv, and hernce. -
gscle considerctions in determining the requirted rate o
workK~input would hei- the size of the butch of emulsic
to he prepered; trhe meximwum visceosity assumed by the
cmulsion system during its Lepwvation; the specific
gravity of theemulsiorn; th pericd of tiwe to e zllovwe
for ettwinmert of the enulsified siecte; &1 the requinr:
ments of the erulsificotion kettle fer uniform disteiin
of the mixing sction

3. if the emulsicn o e produced is to he of {he permaner
or stable type, the limita s te work-intensity which
the mixing equipment wey exexrt, ard th- "characler® of
miving wetion us=d, willh. co-ditioned h, the type of
colleid present =-d3/ct by th- cvder wnd vsote of sdditic
of the cowponents of ih- emulsien

In view of the wmeterlisl discussed undeyr Itesl2. whet claims ss to
the vrobable erulsficstion efficiency of & yixer oFf cne tvpe or ue
ox snotner vy be honestlly . venced: Without specific knowledge o
the t.pe of mixer which heos been succe~sfully euploved in preperirng
the emulsion in question, &t lezst on & lehovatery or pilet plant
scele, all cluins us to probable efficiency of ecrnetyve of mixer
ocrancther would be inclined to partuke of un extirewely Jubious

if not & somewhat spurious cheoructer, It is obwvicus that where, or
noted sheve, there may exist miniwuwm end/or weximwuy limits es to tr
verk-intensities which may be zpplied to any emulsion formulution :
nand ond where toth the latitudes as to the “character® of the wmixs:
sction wpplied wni the wors-intensities cpplied nay exirtewely 1.wmi-
11 pre-estimetes s to probvebhle efficienc c¢f emulsification equiy
went would he nebulous. This is especielly true in view of the hi.
empiricel character of the field &nd the cbsence of any but L-emest
g+nerel rules regsrding the mixing veguirermenis of & proposed cwule
Unless the ewulsbn in gquestion is of iie tewpotrary type. in which «
it mer be trested w2 any vup-of-itnc-mil wm xinge protlen since no

Ly

problems of enduring -tebility zre involved. the sole hesis of an
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estinvate &n , thv prohenle ef{iciency c.a clece of wi-.ng eguliile

-~

noarn ewulsificetion problen wust be dirvect experiwenteal evil isrice
withh the proposed niece of . culpment or relsted equi,ment. Ixtend:
the trought iwmplied in th.  “orepivern sentence and, in & sense, ci
its proof or evidence of its validit:, the following astatementis,
hazed upon divrect experierice in the field of emulsif.cation, wll o
in point:=-

1.

.

vhile gome ewulsions, ws forwulaetled in cowposition and
preparaelion procedures ., way be produced Dy normmal uwixhp
equipment &s emgployed in fie Jig.id mixhig field, others wil
resist formetion with eguipmenti offering & "charecter?!

and irteraity of wcition differing sppreciebly from the wo
intense forw of willing eculpment

s.ome erulsions wkick ore vesenlly veing preduced on =
"parrel-end-glick™ basis wust on the cther end bhe surjecet
te u "chevracter” and irtenaity of mixingection not srnprec:
different if the desirved qualitiss of the emulsion svre to
retained

if &n ewulsion which 1s curtently Telng prepoered on zlibon
or rilet scule is 1o he trvenaferred te cowuerciusl scale
production or, if 1 rgor equipment than is crrrently used
contenplated, one mey cheoose between retezining in the new
equipwent the clesest evproximetion of previeusly-ewmploye:
equipnmert in Ychorecter” and in intensity of work-input c-
erburk vpon an experviwentsl prosgsran to determine the work-
input "specificstiong" of the emulsion ¢t nund., This dees
not wewr trnot the designer connot perwlt any devistions
from the eriginel conditions under which the emulsiecn ot
hand wes prepered vor tho t ne is resivicied to the wont p
cise ond detail duplicetion o ithe originslly-erployes

eq ipment. sive ihe bhrosd classificetion of equipment tao
whtich the originelly-ewployed emulsifier mey be assigrned wi
nost usually contein sllled equiorent in both "echatvuwcter®
intensity eof wetion., Indeed, other equipment heb: ping to
sene glensiflcelion mey, whevre "megnific: tion” of produ -ii
ig cotempleted, offer wmove complete snswers ito the nroble
of equipment with enlarged caepscities., Thus, wheve enlaorg
vepliceas of the ovriginelly-employed eq ipwent alse entail
concomuitunt woprificetion of inefficiencies {as ta distrild
of mixing sction ond the like) of tre orvifinal tyve of
agiipment, equipment of wn £12i-4 type but excluding ihe u
desirunle festures of the origingl equipnent may safely be
employed. Vor the seke 1 these considervationa. it shouls
neted ihet &ll knowr fovua of enmulsificstion eguinpmeri ey
e sufely divided into trhrver clesnificetioni- fivsily,
equipmert invelving plete-t-=-plete ahecyis» actior or rely
upor mewbers-in-contact having speed differentiszls in the
vbsolute er relative sense; secondly. equipment cowbining
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f. vetas of liguit cirve la . win atul r-ite-vroior
Lticnships velvessn Ue oo Srent memh s 0of tihe

FA
it ter nsqew%lv roen-T, Mut vhere the giators wnid rote
cunnot be plzces 1.0 the "divecth cor‘aot class ug is the
cuse with ihe m;ilinﬂ type of equipwent declt with firstl
ant. fi.861lly, eguiment cwployving s . ts uweln cowpornen”
aetion, tnd iis sele crmaponeni. the cliveuvlotion, whethier
kigy rate v not, of liquid end the secondary effects

esuvlting tharefrom.

In sunruisry. in ovder to rTewscrably eatiuwot 1he wrobeble efficlen
ef ;. certsin 1. pe of adwidns wnil ws o plees of smulsificeticon egus
went the followin - ‘ate forms o winimur Baqls for such consideral:
the type ef ewulsien to he prepured (i.e. whether of the permenen
or Lenporsry t-pe); the type of cgoipuwent on vhidiit wus previcous.
successfull- vrepursd regerdless of the scule previeusly empleyed
snd the intensity. in terus of horvsepower expended per unit of
volumeof finished ewmulsion, which wes previeusly used. Mo other
busis . cther then thoet just set forth, will suffice. It goes withe
deyvin however ithot comporisicns &5 to probaeble of efficiecies of
any Lwo or were vixive ssceblies s enulsificetien equipment in
which the correction of & condition of uneven distributien of uwix.
action enters &s lhe main considerstion 1s ¢ sefe wrni melentifice
velid one pro iding tre corvectiion of the said condition envisione
rno spprecliehle chenres in trhe intepsity &rd Ychivactat" of the wre
mixing sction., Fineglly, where wn enulsification preoclem encouLas:
twe divisibhle opersiions, te wit o pre-wixains oy pre-emulsi ficsti
actior &8 ¢ preliminery step te o Tinel emulsi “icetion operation .
vheve ezch o the sleps is cervried oul in di“ferent tyves of equi
ezch of tre ateps weyv e prrperlv cengidered zs integrel provlems
in the lizht of the zbhove discussicn ord wmie: be so trested frowm 2
stindpeint of squipment telzetion,

£

"ot Tune'ion does mixno eculoment revfoywm in the repervslion of

znd /oy mainteaining of sumvensionasy o gUBLeNsicr 18 o ALSDersin g (

4 sclld or miwture of dids 3 (n undisiolved these in ¢ liguid
or - ixture of liguids. “Suspengsicns, like e ulsions, may he of
either of two tyvesi- either of the tenpersrv type; or, of ihe
rermenent tyvpe. Suspensiors of the FLLJLUsut tyre hoave 21l tre
chiavactevistics of frrm_otion ov wycparetion w lch arve common t
emulgionsg of {he correspond.r  iyue. an”; likewige, invelve tre
presence in the sug pP”Sl”n Fornul tion of edlepids. Mence &ili F
materviel discussed chove in connection vith erulsicns of thte pervi:
type mey he arpliad, witk sciertl ic correctnen~. ta ihe vrorlem ¢
vermenent type suspensiens ard their pyeductien. In passing, it
would be well to-note thet the colleiss ~hick  re used in the
preparetion of nuspensieons wre freguently referred Lo s "welting
cxents”.  The pyovlen of tvep.ring ~lapershbns will. nowever, be
found to differ from th.t of yrep.rin -~wulsions in seowe 1espects,
regurdless of the type in question., »5 irn the case f euulsions.,
perticle-size to wilch the dispersed phouse is distributed will
Tary . te & precter or lesser Jdesree. with each s.osrension ot hend.
end, will Trequently vavry in response to chenges in the Frocedures
of prevuration. Texing the 1:inpe of sus-ensicors s & whela, tre
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n.rticle-sizeghh - wrich itre disgovs.d phe ig distvitwted wmay vary
anywheves froW)l nr 2 wicrens en o limit @ verticles havins & woon

diwmensien in excess of 1" as oun upper limii. w.ih suspensions of
pevngnent tvpe helng ehorvect Jired by n.orticle-zizes lying within o
renge running frem 1 ricro. e 15 microns. Ixiending the wonzlepous
cireumstances underlying the hasic ghenowmens whereby enulsions wod
suspensicens sre rrought inte neirg. 1t will e found thut tre exier
work whict 1s epplied teo & s._spensicn feoymulo tion hewrs the scume
degree of egssentiality to the zttainment of the required level of
dispeysion ss is the ceae with euulsicns; end, where rermanent tive
guspensiens cre invelved., the gsaid extarnszl work-input -ces .ot onl;
to sccemplish the thysical disintesrution of the sclids -phese but,
s in the csse of verwenent emulsions ., goes &s well te generete and
deposit upon the celleid srent envelo. es ithe electrostutic surfece-
cherges upon which the stsbility of the suspension is predicated.
While the cenditions suvrvounding the sald gerneration and depesition
srfece-charges in the case of suspensions is freguently o8 criticel!
responsive to cevrtein linmiting intensities of work-input wnd/or t.
certain prepzretion procedures i er to cartuin svecific coalloidel
agents &s in the Ca%e ¢f emulsicens, the rrevlem of accomplishing
the vhvsicel disintegrution of the .dded s-1ids vill he found 1o B
specificelly tied to cericin "ehovzeters® of wixingection then is tb
case with ermulsions. £8 would be normal to expect in view of the f.
th:t ths feorces of cohesion hetween the welecules ov siows or ions
{as the cise uwy be) of a selil are ctroner then tr  cohesive bands
tving the ultimete corvrresponding entities of o liquid,., the case with
wnich tre phyvsicaol d151ntegratlon of tre g@ded ~cliis is effected wii
tespond very clesely, despite the ciding oy delaving effects of covt
celloids or "wetiting cgenta”., to the de egree to whidh the mixer eg.im
euployed exerts o direct wechenicul :ctivn., Tris 1s especially trie
of those instewcos where teuporary ewulsions sve being prepered and
hence where colleida or "wetling :rgents”" oLrye net invelved.

In view of the weterisal in Tte 14, »n t claiwms zs to tre rrohbzizle
effigciency In the preébaretion 0f SUSPensiens can e Nohestly DUt Fo1
for mixersof one tvre or muke o eriocther? As in the case of the
corvésponding query in.re the guestior of wuulsicns, tiis guantlon W
be snsweved under twe titles:- 1rstly,s &3 1 gerds tewporary susiens
&nd . the. &35 vegerds peruwenent suspensicns., Considering the coses ¢
temporary anad rcetmanent suspensions Jointly zs Ter s gnevaslivsti - ns
cevering both will go, it is important to note thet short ofiw

1. divect experience with tre scvsrension awt hend with ire
propesed plece of wixing equipment :nd under the 1dentic
yroduction procedures

2. evidence based upoen the serformence of eguijment of slii
roture to tr- type beirg prewoged wnd under the identice
production procedures

thiere exists no has s whots ever for exiending casursnces o3 te thre

rrebheble nesrn Levrticle-size in the disp ~tsed vhese which will be
obtuined . Igtimates as to the rrebahle couporstive but not speecific

perfermance of wixing equipment in settineg up tewporary s' s ennions
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however. by E:'.'. an th- banis of th: coupgm-live degree to which the
pizce of mixirWP egulpment ¢t honi exerls i.vect mechenicel section
an ewch jordion of tre feorwmul tien chovre. since the coupliceting

feetor of Ylimitirg intensitic of work-input end its zeletionship to

the stehility of the prniuc;_ ugpension leces not
Cowp:rotive performoince stim_tes of newly vnroposed equipment 1In ik

cast of emulsicns of tie: correorondlut tvrpe {SWE ITEN 13). as in th
cuse of emulsions. inatsnces in wkich trhe nyep.rstion of o susparsic
invelves & pre-mixing opersticn ss & prelifinery step to final prep-
sriution of tre suspension ot hand wnd whare sepsrsie pieces of eq.ip
ment :re employed in corr ing out esch atep invelve indlvidual trewt
ment sni considercvtion of ¢zch step in accovdence with the discussice
giver abhove,

"het vela dees mixinc plev in the vrep.tetien of cplutions? The
pheromenon of preperins solutieons calls for {he dispersion to wmelecu
ienic., etc.'{as tr.e ce*» msy ve) dimen-icns of g selid or > ixture

ef g5r1lids in o tivuid orv eixture of ligquids. In true scluticns, as
oppased to suspensicns . the destrictieon of the sclids-struciure. the
disintegretion of il qﬂld/ et el involves o Ted ction of the

s0lid/s te move ultimete almensionﬁ than is th. ce=es wiil suspension
tye process us well of Joastructi n owz well teles les the dilirect
cehenics]l wection which o wiver way bring te bear to an sauxiliory ra
then priwe role. since trne actuel ved ce¢tion of t.e soliis ~f =welutic
te its ultinwute Ainensiens is wcemrrlished thveuh the neutrelizing
by the liquids/s of the phhsico-chemicel Tonis whiel .ccount for the
irtepration o the ultimets coryponent v.orticles of tr - solute into &
maeterial of 20lids consistency. Thnis qt&tEWHﬂt is not intended to p
down the functions rarfoymed Ty wixing eculpment in prep. ring soluti
it rather to pliee th - w:vious szctiors wrich mixing < culpwent is
carable of Brincing to besr iIn a proper relsilionshin te the wein
mecherics of dizsolving cection. In whet wavs, inern, do the wctiors
which & wvixer ia cepbele of exerling sffect the said meln mechsanics
dinsolving? The twe mein emponents of ony miver's sctions crel- fir
the ird cing of flew for 211 or sowe pervtlon of a Kettletl's contents
the sttuinment therebhy of some wmegsurve of t rhulence; =nd. sacondly,
divect mwechenicsl infiuence upon the porilon/s of irne cherge with wh
the mixer is hroupht ihte direct centact, The functinn of tie
condition of turiwiance is tn previde for o cortiruwoun tenew.l of iy
selvert-rf-ceonlact with the selute ¢4 th vehy to yellieve any tendenc
towerds o rhibited rete of anlution which wi.-rt oilberwing Lrl%

e
fTroam ¢ erndliion of leglived gutivellinn pr near-sstuvration of ine 5.
qo“vent-nf-cogtact Tre service norferymed 1y ih Tivect mec%aﬂ“c 1.
which & wivey offords o rveos 1o tend 10 ecranrnccully 1edves the sive
~f the golute p riicles z“1 hence to open & rniniuum crer of corlicd

sciute tr ire 8 lvae-t nhase.

l

Ty wvioow ol cterial dn Itewnid, whet clalns as te Sisariving

eff.cisncy Hgy ae nenestly navenced feor o wlivar of cne tvre -1 wuse

et Lrntreryt Bated Gown L0 Lts essentiscls ., ine vole of eivinac in

S BT

nrancring solutions is lourgely couperable to the tole of wixing in
proeseting chenicsl vesctions., Thet s te suy,. the proper intensiiy.
dilstrinution,. wn? "cheractar” of wixing sction can estebllsh the
anlutinn velocity of zny case vt hani st 1ts owe inhervert saexiaus
Tevel hat it caennet exiend the saiid veloclity beyend its ovwe inhervent
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mawinuy leve’ The innevent nexinme anl.. n velocity., loolln; ore
the field of 3. lutirns a3 = “ole, wmay very ronm infinlitemuel
dinensians to inTinite decl . L,mas, wiil netling except ilresct
axperiance with any p.riicul v case &t hund beiny cepeble of use in
nre-determining whet thnemsxiium pesnible veloeity of & cerleln solu
would be. In cases whate ths solution velociy corant is extraoril;
arilly high, the r2sponse to incvewu=es in the intensity of wixirg
action provided snd/or to increwse in the intensity of dirvect
mechanical action exerted by & mixer anifor., frequently. te iwmprove:
mants in the dAistribution of & proviidel wixing wection, except where
such improvements cerrect & lomentably znoor condition of mixing
distribution. sre apt to he incredinly swall. Instunces which are
churacterized by the addition of tre sclute in large narvticle-sizas
z2d also by swell and wediwn venge solution velocity constents wilil
en the oihear he~d, indicote murked Iwnroverent of selution veloecity
upon the introduction into use of wmiwers exeviing sppreciably ore
intense direct mechaniczl zction, In either low r»y %ign vebcelity
dissonlving apersations, inereames in the intensity of the mixing whi
provided und or improvements ian the distributicn of & provided mixi:
sctionn ahove a caevtain wodicum wnich szrve not accowpanied by covresu:
increases and imorovements in the intensity of the dirvect mechenics!
action cowponent of itre proviided wiging actieon wre lixely to fTall t
viald corresponiing heightenines of soluticn velocities. In fact,
the lwmnrovements in solution velecity which the sfovementianed cond.
wouli be likely to iniuce wizht well be of & negligibhle order. Thne
inference is not teo be dyvawn frein the shove, however, that w-luticon
velocities are bBlinily rveaponsive o incresies in the intensities iy
divect mechanical azction which & wmi-er will exart. Ir ceses wervre T
size marticles churvrectevize ithe soluie ugen cdiidion to the selvent
phase. the oWility of even the moszt intense types of direct mechsnic
action to influence the asclutinn velocitly ehizinine is likely to be
nighly restrictedl. Finally, 21 is well te note the follweingi-

the ssiuration level of a solvent for any perticuler sclute rvemeins
constant irrespactive of fthe type 09 intensity of mixing ewnloyei;
the velocity of & disscolving cclion veries woint by point slong 1ts
antire cocle, slewing down =3 the satuvreilen level of the solvent
phase 1s enbrosched, and, hence, waere the preparstion of extremely
concentrated or supersstursted solutions is intended., the anility te
worK merked improvewents of the solution velocity becouwes hignly
reztrictad,

Yhet role does wixin - play in the thinnin- of rastes &nd vlagtic m.
The thinning of psates differs from the dissolving of solids in thed
while the letter invelves the dispersion of ¢ solid to its ultiwete
diwenalons anid the disinlegretion of its selids-structure., tha fornm.
invelves the diszersion {in almost «11 ceses) of the snlid wnich is
distribute? in the peste vonicle enly to the level of purticle-size
wihich the 50113 alveady helis in the pzste vaehicle. The wmechanies ¢
a Alssplving sctior invelves os previcusly noted the neutryalizing of
thie thyslice-chemical honids wnlch tie the ultimete cownonents of the
snlute tngather, while the mechanics of thi-wing & peste lavelves &
neutralizing by the thinning liquii/s of the phvsice-chiemicel honds
which tie the = rticles of the paste vohicle tosmethevr. i puste, whi
.3 a Adispersion of & 50113 or of scli s in & liguid vehis
up to er arproaching the full "wetiina" cupscity of the vehicle (inhg
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e whure & w! 1 -Aispersed paste i3 i.W"rl.,e.l) o in itself presents,
e

from the wixing point of view. no prolle . which 15 esyentielly
J1fferent frem thet which |+ -~s2d by ine thinning of plastic wntar
By plostic wmetevials . we rv‘*: Yiere te wetericls of & sewi~flurd s

whose conaistency is of an erier as fteo assure the adsence of Uslurp
propertiecas. Such =eteriels mey he pure meteviels or mixiures, ilhe
only guislificastion &s to their cowpoasition helng thet they do not
contain non-dissolved solids in & statz of dispevrsicn. o plastic
material, o3 *e{@r{ei to nere. way Cnﬂtain 3Clllq-0f gselution. Thie
thinning of a plestiic wmuterisl, like the thinn lng af &« peste,. invels
the disgipation hy & thirnming liquid/ s nf the physico=~chamical hond:
which tie the ultimszte components of & onml -£1ud mea3 together. 1
prive componenls of &1l wmixing sction., the induction of flow ani

the exertion of Jdirect mechanicel actinn on a charge ov & poviion
thereof, hears o velstionship to the wein mechenics of thinning
identical to thut which it besrs te the wsein mechsnics of d.s30kvin.
actions., That is., the genevalized induction of & condltion of
turbulence tends to countevwct the condition of loczlized maturatio:
of the thinning liquid wnic~ would otherwise accur in & stugnant ai:
wnile the functlon of divect mechanicsl actinn is te expose & maxim
area of the weterial to he thinned to the meteriel which is deaing 1)
thinning.

.0 viewg of the wmtevisl in Iterld,. whit cleiwy us to prohable eff.gic
in thinning operations @y be henestly advancedfor mixers of one Lype

or maxae or snother? While the thinning of pastes and plastic maiers
and the dissolving of selids differ scwewhst in bhesic mechsnics, the
fact that bhoth involve & neutrsliving by & liguid phase of the fiysic
chnewical hends tying the ultivate cowmponents of &t l2ust one censtis
of the dlapersed phase s the mein wmede of operstion tends to relute
hoth operations sufficiently se that slmost 211 of whet hes been sef
forth under Itemr 15 aprlies to the subject aquery. The only staotmend
under Itew 15 {0 which a qualificetion wmust be woide in orvder to ads;
the waterial of thst section ss o whole to the shove-s3tated questio:
the following!=-namely, the statament desling with those instencea iv
solving operstions ino which fire porticles-size solids ave added to
solvent phase. Obviously, the very character of wmazterizls of paate
plastic consistency stands as o couplete obhatacle teo the zddition of
such materlals in & fine perticle-size. Hence the qualificstion on
the effect of Jdirect mechuinical zetion by wirxers which was pade in
connection with dissolving opevatibns in which fine porticle-size
solids are dissolved cennot he spnlied to the thinning of pastes and
Plastic muterials., The ingbility io sdmit thia limitztion on th
influence of dirvect mechsanical action thevrefore naturzlly 1leleo ity
dlrect wmechenical actinn s affovder by mixing equirment s more
universally effective in qpeeﬁing up thnimming eoperatieons then is the
case with dissolvin - operations. This pronounced responsivensss of
thinning operations to dorvect mechinicel action becowes wore
accentusted as the enount of poste ov plastic wmaeteriel sddad appioac
the saturetion limit of the solvent ov thinning liquid, In this win
it is interesting to note thet the move crapletely the solids-conten
of & peste ppprosches the "wetting liwmit® of the puste venicle the
poorer 18 the solvent penetrztion af the peste &nd hence the more
impartent does the influence of mechenical sction by @ mixer proper




become. Sim’ﬂ--, in the cuse of plast w: taricls, trhe goorer
the fluidity ©r the said vlectic mouteria™the poover is th solwvent
penetration of the plastic . “2vial end hence the mor. important
dpoes the direct mechaniceali woiion of & wmiver hecome. CouwpLretive e
mates a3 to the efficiericy o7 any nerticulsr type of mixer ssy. the
rether sofely be mmade on the nasis of the owxtant to whnigh themixer
quaestion exeris & direct mechanicsl influence, Finally, i1t should
be asserted thaet the importance of direct wechanical asction not conl
incr=ases a3 the saturstion lavel of the thinning iiquid is approsc
hut 1t elso inecrees=s with the viscesity of the thinnineg liguid.
However, in the case of thinning operations zs with {the cuse of
disgolving operutions, specific claims as to efflecisncy cunnot be .
wihout direct expevrience wilh the thinning overation ot hond,

ihet role Acws wmixing cguipgent olsy in sccelersating the trnusfer

of neat te oy fr.w hewt oxchenge surfsces? To understand the funct:
assuned by mixing egulpment in sccelerzting heat transfer it is iump:
tn realize firvatly the conditions awnd means wherebhy haot is troea©os
in the cowmplete whsence of spitatien, and, secondly under foruc of
dpitation other then that proviied by wixing equipment. The tri ..
of heat to or frow & liquid mess, reguriless of whether sgitation i-
nrasent as &n extevnally produced condition or not. frow far es the
axchenre surface 18 concerned iz .. phenomencs vhich, on both sides ¢
the heat exchenge surface, invelvaes & trenauvission,. in the most
immediate sense, of heat to ev frow filus of the medis in contecct
with the said heat exchunre surfaece. The transwission of heet to o
from the wenticned filwms to the mass of which the filw is a portien
rceurs by wey of the phencmenon of envection. Convection. simply
defined, is & phenomencn c¢alling for the diffusion of the
film portiong of the mass of o liquid orv & ges throughout the rest
of themsss snd hence for the diffusion of heat by "umixiang" th

Mot &ni the cold portions of the mass., Iow wre d.ffusion currents ¢
up Iin kettles in which liquid wesses cre présent in contact with he:
excnen surfaces? Convection curvents uve set up by the localized
instanteneous chenges in ihe viscoslty and density of the film porti
nt the liquid muss which wrise from the diffevences in temperaturs
levels hetween the filn poertions zni the rest of the hsteh. The of«
wentioned chonzes in density und viscosity set up movewment of liguis
of different density end v scosity 23 nort of tae tendency of the e
to, nf itself, zechieve uniformity. In Xettles in which ne externzl
worx 18 &pplied, these convection curvrrents. Xrown as nsturael
coenvection, provide the prime eans whareby uni formity of the liguis
wass with respect to tewperature is achievad. On the eather nuni whe
the trensfer of heut to cor fwe & liquid wass is acecompenied by isduc
flow of liquid es is the case where liguids flow in hewtad jucts. ni
etc. » the trensfer of hext to or from the ligquid wass &s o whole .s
sCctusted by netural convection zlone but iz «iled by turbulence {(whe
turbulent flow prevails) or by flow *iffeventials for the various
liquid €ilms (wheve strewnline ov lawiner flow T revseils). In such
ceses. wheve the muss velocitles for the liquid assums & nisn order
magnitude {wheve the number of pounds of fluid pasaling per unit of
crosd-sectionsl svea of the duct is quite hign), the extent of
turbulence or of flow differentiuls. &s the case way be., is corres o
ingly kigh, with the result thoet the exi=nt of "forceed convection' i1
also high, Such instances are charscterized by high rates of hest
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tranafer. p'r.iding_r, that the conducticrn gaf hewt thru the hezt tren
gurface gnd W= traznswmission of hest to.,e from the other a3iaes of
the heat exchunse surfsace o3z not limit the overall transfer of h
Vixing ¢s establishad by rev w1 liquii wixdo equipment latreduces
an expenditure of enevzy I -0 the liquli mass 'such as :n the fashi
of the enernsy which i1s expe-led in establ.shini high uwssa velociti.
in a duct zgaiwst the tetzal resistance heads which suceh high mass
ocities aentail, zni. hence, establish & similer condition of “fore:
convection”.

In view of the melevrisl in Item 18, whol claims way honestly be

zdvuncad in support of one piece of wixing eguipment or agnother &g

means ot acceleveting heat transgfer? Three basic il1tems enter into
deternwining the magnitude of the overall coafficient of heat transfe
vhich would obhtsein for exchansge of hneat scvross & metallic surfucai-
the efficiency of heat transfer effected by the medium or means aon ti
far gide of the exchange surface; conduction thru the metallic surf.
proper; ond, the efficiency of hest transfer, or filw coefficient, or
the hatch-side of the exchunge surfsce. These fauctiors zre so inter.
teleted g0 thet if any of the named factors is sppreciably lower th
the other two the overall coefficient &s & whole is dragsed down to
level of the lowest fucier. Tor ulmest all metals of febrication ne
mally used anrd for such thickness of thnse wmetals &3 sre normally
employed. the "metael film" would never constitute the "drag" in
detertnminiveg the wmegnitude of the sverall ceoefficient of hest transt:
Yhere the Tar-side of the heat exchange surface is h=2eted principall
by rediation (i.e. wheve the fsovr-side acts u5 o partial "black bhody:
absorbing heet from o vefractory wall,. etec.) or is hested by heing
in direct or baffled contact with & flame, we «rve privileged to assy
that 1if the furnace. in the first cese., 1s properly designed ov o f
the desizn of the burner and iig use is proper. in the latter case.
“ar~gide of the hest transfer zurfece will not zect as & "drag' i
aforementi oned sense. Where the fur-side of the hest exchinge suvrf:
is in cortazet with most normelly used hest trawsfer vapors (i.e. st.
Nowtriera, mevrcury) . the fer-side efficiency will not act as the "dr.
since the varizticn of the given vapor filwm coefficients with
vaviations in mess-velocity is net of such en order as ito accouni -
the limitations in hedst transfer which normelly atiend the trensfer
heut in zgiteted kettles. On the other hand, where liquid pheuse he.
exchenge media zrve employed (such &s hot or cold weter. brine, oil.
the renge of masseveloclities which «re stteined for these nedis in
most jacket snd internsl ceil installations are of an order of
magnitude @38 to definitely reatruin the velue of the overszll coeffi
of neat transfer to moderate or lew limits., Dezling lastly with the
Tilm coefficients zttaind for bhutch-side of heat exchangse surfoces
in wixing kettles, we may most decidedly sey that it is this aspect
which In wmost ceses exerts the most vestraining influence in determi
ing the value of the overzll coefficient of hest trensfer, since un.
normél wmixing intensitier {i.e. under thanse irtensities of wmixing ot
sra wmechanicelly oni economically fessible) the condition aof "forced
convection" which is set up herely epproaches the limits which wre
required for high film ceefficlents. To he sure, the value for tne
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butch-side f‘l, coafficient unider agitat’ will usually be decided
nighev {or primer intensitlzs of azitetid® then is the case for non
sgitated hutches ., the 3harpners of the Ailfference being mora msrked
the viscoslty of the zmitate . wmess incresses. But. reduced.to
eagentisls, will diffevent -~ .es of sizlitators induce rates of hesat
tranafer whicn will differ Tva one another apprecishle? Assuming
gquivalent qualitiss of wixing distributieon wnd veasonebly siuniler
intensities of work-input into a nmixing kettle, the film coefficients which
would be obtalned would not very siygnifiesntly from one snother. Analyzing the
background which underlies the aforegiven statement, the reasons for its validity
become apparent. As was previously set forth, the prime components of s mixer's
gction are:— firstly, the induction of flow and, thereby, of some conditlon of
turbulence; and, seeondly, the exertion of a dirscti mechsnical sction upon those
portions of the charge with which the mixer is brought inte contact. Though
mixers will vary conslderably in the praportions of thelr work-reaguirement which
will go to the exertion of a direct mechanical action, the principsl component
of the activity of elmost 2ll types of mixers which are inserted into mixing
kattles is the induction of flow in the liguid batch. Regardless of the type

and direction/s of flow which such mixers set up, the extent of flow which is
established, and hence the degree of turbulence whicn obteins eassuming esquivelent
distribution of the provided mixing =ction, will, under identical kettle conditino
bear a strict relationship to the zmount of work-input which goes into eirculatin
liguid, Vhere random flow obtains, as is the case with 211 eguipment in which
draft-tubes and/or directive baffles of speecial tyves are not emnloyed, the
eff{iciency of translation of Drive enersy to circulation, and, therefare, if as
stated above the principal component of most mixer's activity is the induction of
flow, under reasonably eguivalent intensities of work-input the conditions of
turbulence which are created will remain similarly equivalent., Apropos of such
differences in actusl translation of work-recuirement to circulation as do

exist for certain mixers In consequence of the proportion of work which goes

into direct mechanical sction by the mixer and spropos of the purposes which

mey be served by ipdulging in comparatively small increases in the intensity

of mixing action (where intensity is messured in terms of Drive horsepover per
unit of volume of batch), it is well to note that:~ firstly, the efficiency

with which Drive energy is translzted into circulation is of a very low order;
and since the responas in terms of incresses of {1lm coefficients to increases

in eirculation is not a linear one but one following a fractional pover value

of the razte of clrouletion’ induced, neither the normal differences in eireulation
trenslation of most mixers at egulvalent work-iarut levels nor the somevhat
larger differences as to work-input level which may be resorted to while still
holding to levels consistent with econowical exienditure of energy will result

in mppreciable influence on the rotes of heat transfer effected so long as the
originally employed inteasity of work-input is of & magnitude safficient to
establish at least a modicum & turbulance., As regards the previously voined
comment that the influence of sgitation is most marked in improving the

condition of heat trancfer over those instences in which no zgltation is employed
where vviscous licuids =re dealt vith, it might be well to note here thet
similarly startling improvexents in the rate »f heat transfer effected may be
woriced in cases where "bulld-ups" of scole, crystels, or plestic substances on
neat traasfer surfaces are produced snd where scraper type agitaztors are employed
to remove the said "pulld-ups". Finally, it should be asdded that directionslized
mixing as produced by the influence of directive baffles srd dr-Tt-{tubes will
frequently produce more pronounced effects then will rather drestic increzses

in the rates of circulation induced.
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¥hat functions csn mixing ec :ioment perform in conditioning crystallization

ogcritiﬁg°9 In order to 1. 1 this subicct, it is iwuportant to define
what can be meant by Yeondl.lining a crystallization”. Crystellization

operations are freque.tly characterized by & desire to nbtain erystsls
having & certzin size and structure. The factors wnich can, in the most
immedizte sense, exert an influence on crystsl size and structure arei-
the rate of production of crystsls; the introductlon of "seeds™ or cores
about vhich o crystal will form; the extent of secondary or direce
mechanical sction which is brought to bear on the liguid mass in which the
crystals ere suspended; and the chemical characteristics of the solution
from which the erystals sre tnrown out. The rats of crystal production,
based as it is upon the varylng degree of sclubility of 2 solute in a
solvent at various temperatures end based as it is upon the removal or
input of the heat of erystallization from or into the crysisllizetion
system, is capsble of being trunclated into terms of heat transfer. &
mixer may therefore condition a erystallization to the extent th-t it
influences the conditions of heat transfer. "Seeds' or cores sre particles
present in the solution prior to crystallization proper vhich act as
surfaces or focal points for erystal growth during crystallirzatiocn. Thet
is to say, the crystels whiczh are formed elect to grow sround the provided
t"seeds", and, hence, the “seeds" form the foundsations for erystals. There
are two wiys in which "seed" may be introduced intos a crystallization syste:
firstly, by sddition prior to beginning the actaal crystallization operatio
the added "seeds" constituting a supersatarstion of the existing crystalliz:
solution; and, secondly, by forming as psrt of the original procedure of
placing the solute in solution a supsrsaturated solution of the solute.

A mixer mey therefore condition a crystallization to the extent thst it
either rerforms the distribution of a "gcsds"-additlon or that it prepzares
the condition of supersaturation upon which the presence of "seeds™ may

be predicated. A nmixer may furthermore condition & crystsllization to the
extent that it combines a sufficient condition of cireculation of the formed
crystals, if that is desired, or that condition of agitation which is
turned to the degree of mechanical bresking down of the crystals that can
be tolerated; or to ihe extent that it provides for a circulatisn of the
solution while at tae sesme time 2lloving the settling of formed crystals
(that is, the settling of crystals which have atteined a certain pre-detern:
growth); or to the extent that the mixer provides for the removal »f
erystal-growth from heat exchange surfzces. Finslly, s mixer may.condition
a crystallization operation to the extent that it provides for the distribu
of zgents whose purpose it is to alter or arfect the chemical characteristi:
of the solution from which the erystals sre thrown out,

Vhy 1s it important to know the speeific grevity or dencity of solids
wvhizshmay be added ip liguids in mixing operations, snd, alsc, the starting
mean paerticle-size of f@qﬂgg%a zdded solids? Unless vory special conditions
obtaln and it ic distlnctlf gesived than an sdded solld be kent elther
floating on the surfzce of the licuid phase or settled At the bot

of 2 tank, the density or eprecific grevity end the stzrt mean particle—size
of the so1id would determine whether the materisl would have a tendency to
float {i.e. the specifie gravity of the m=terisl would determine this
possibility) or vhether the msterial would tend to setile, and if so,

at what rate the particles would ternd to settle (i.e. the specifiz gravity
and particle-size of the added salids would determine not only the possipil
of settling but the rate of settling in stsgnant wster~-or any other fluid-
as well). Knowing the starting particle-size of the added solids would
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furthermore c“.z,‘bliss‘n the rrovable ef‘f.—‘c‘re'r.ess of tre degree of A
rvechericonl comor o7 wny wiver which we "W nt provide for any solid
Iiguid unixivg s sien ot hend. In euscs where divect wecharicsl sct
on added solids is desirveble . wad particulerly where specicl wodif-
icetions of normel mivers o emploved in which rotor-to sister rel
ships sr1e set. 1t is &lso so.vsehle Lo heve seme knowledge of the
harvdne=ss of the wdded ~olids, Chviously,., the hervdness of on sdded
solld would have & considervsble becving on the prohable effectivene:
of such Aivecti wechenical zction as we mi - ht ne ¢ble to provide.
Deterwining whether there would evist eny grest terdency towurds fl
for any so0lld 2t hend ov & high vate of s.4tling woula?, of gourse, |
essentisal not only in gelecting & proper type of mixer to counteruc:
elther of the ssid terilencies Tut oulsd s well enier into consider.
ation witlh regerd to the possihle use of "directionzlizing" or wmixin,
or accentustion of mixing actions thru the use of divective haffles
or draft-{tubes.

Thet heoring eosn anpreciahle diffevences iy the specific gruvity an
viscosity ip liquids huve in the desisn and Selectiol Of mixing
equipwent? Lavrge differences in trie 5DOCITLiC Erovity 0f eny twe 1ic
which zre to be mixed wmey., especially if cccompenied by sppreciaple
differences in viscosity. lead towerds o coniition of "layeringe
conditions which tend to accentuszte such tendencies, and hence to e
the job of achieving dispersion wore difficult, include:~ pror
diffusibility of the liquids in one znother, or complete imiscibilit
of the liquids in questien; prorly sheped kettla; unusuwully large
vessels; wnd, poorly disivibuted wixing ecction. Vheve l:utvge differer
in viscosity exist, either in combinetion with lirge differences in
specific previty or wlone, the retavrding effects on the speed, and,.
frequently effectiveness of dispersion wi.ch cre entuiled in Consequ
0f tnescid differercen in vizcosily wev Te counterscted ny enplovin,
& weximum of d_rect wmechenicel wctien on the viscous churce.

Yhy is it lwmporient to ne informed s3 to whetiher it is intendedte

introduce reSes GuTLNg MixKi Operslhions oad why Snould trie feede
Fressvre for the pases  bhe noted in such ivBhencess  The tendency of
gases to rise und escepe vepidly wher introduced into liquids is
almost @lways zn undesiveble feature of such operations. ‘“Wheve HE9 -
liquid resctious. the dissolving of gases, zevetiaons. fletations,
and many aiher ges-liquid wmixhg operations are invelved, the repid
escepe of intreduced gases tends to reduce the speed of the opersatio
involved us well as result in poor efficiencies. The messures wh.or
mey be sdopted to ceunteract the rezpid eascure ¢f gzsses (SED SECTIOH
MAPUAL WEICH TRWATS WITE GA® LIQ ID MIXING OPEEATINIS) include:
intreducing the rases ot optimuw locales with respect t- the wmixing
equipment; prover "divrectionalizing” of the provided wmixing wetlon;
end,. employing rdistributer rings, pipes, ete. of cuiimum design, Th
preper combining and use of the sepurete corisrsctions trhus rominsic
nus the effect of rveducing the bubble-sive to wh.ch the fetiis
dispersed teo @ owminimunm, weinteining the poeth of travel for the Les
in escaping at & weXiwum; end, w8sures lhe widest possible distritut
for the ges throughout the liquid phese. Feducing the twubhble-sis s
whieh o <es I8 dictiibuted Yius, of course. the tendeico to legren th
"ouoyent! 1ift of the ges, Vhy is tre newinslion of the svailable
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feed-pressure sortent? Uhere certain v:@As of mus-inlroduction ore
desired. three Tectors wcre of rprime import™cel= the huck-Pressure o)
which the ras must be fed; the deweter ¢ pipe whick is employed to
leed the ges as well es ihe . ture and tvre of the diffuser orifices;
and the feed-pressure. The wn.o:n components of the heck-pressure Eful
which ire pas musi be fed ur:i- the stetde hewod of liguid shove the
tyihutien level; and the totel <o u.4/0T vepor pressure srove the
liguid level. ‘he dismeter of ile pipe helng used zrd the smount of
gas heing fed, s well wus the physicel chorzcleristics of the fed agu=
determine the frictionsl head sgeinst which the fecd-source wusti oper
the Aiastrivutor wemher itself contrilutes inwerds the frictiorel 1mpe
te Tlow., The difference Lo twee- the fTeed-pressure end the total vace
pressure, in turn, defines the “flow potentiel" across the lead-plpe
znd distirvibutor zsseuwdly &s & whole. It might well e noted thatl
incdequete desligrn of the leud-pipe end the distridbutor., frow the star
point of the t.lsl frictionsl heed which o bad desig. might entail,
will ret only restrict the eswount of ges which will be passed by the
seid essenwbly, if Llhe feed-pressure 1s of o sufficiently low crder.
but it will freguenily redound to:=-

1. where non-pogitive types of  oe " oequiy
such w8 tlowers . Tenen. ete. erve used, will result in eithen
& sharp reducticn of ithe "propellins® capscity or .n an oV
lozding of tve "propeller!sh Drive

-

le  where positive types of e Vpropelling" eguipment 15 used
sugh we rveciprecel coupressoers, ete. . resuli in elthey
coasiderable "idling” of the equipment, or, if ne overloeosi:
saferucris wre provided for the eguipment, stell the gume.
"haet besring doweg the wiscosity of : wixture heve or the Tover
conauwed Py u miveryt wni wry In rolavy tiues of wmixing equipmern®
with which we are trestine here., the effect of wviscosity muy best
be apprecisted by definings Llre wearning of the -ovd 1v 1ts simplest
zapectai~ 4 liqgq:id's wviscosity is it« iwnterrnel frietion;---the
frictional resistence which one r.ort of the liquid offers to weticen
hy anothevnevrt. net does this wesn? hg previcously =xpleined., the
mualn funetion wrich wix-rs of the type which wve used in ceonneclion
with =git.tine the conternts of ¢ w2sa2] perforn is thut of inducing
flow of &1l or sowme pasvri of the wvessel's contents., cresting os &
functien of the relsiively vandeom flew whicr they induce & conditioy
turhulence which,., in tke mest 1nstwnces, 1t trananitied thyougho 1 1
vegel!s corternts. "re ahility 1o trensmit v tedistoe turbulence
the iwmedizcte scoepe of the mirver's sciion 1o 'the ocutermest regions
the-ves~el, iIf we discounti lhe lwyvedance which poor xettle deaisn o
internel haffling siruciures tends to Induce, Vveries Llnversely with
tility of the mixed 1iguld beten azs o whele to resist its own flowl
portions, thol is, the ahility to trerswmii {urbhulence veries Invers:
with the llquids v.=coaity. “utl thet Is rot #1ll. o3t freguently :
hiph viscosity oy as well be sascclited with & hisk and ftenecious
clins of the puriphersl poriions of the mass to the vessel structure
itself &5 well os . th & tenscicus zrippings of structures inside
the ves-el, This "1vwm aripping of the ve sel well ord structures
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not only dampe"the general preocesn whercgl turbulence is crested
but will a5 wei® resiast the r1el. tivemot{icrnithin 1tsely of such wersn
w8 ogltetor vetors. In visw of ith-ge considevciions, the effect of
nigh wiscosities is to increcas the swount of Tower recuirved to
estehlish the levels of tur:. ... :ce vhicn «re equivslent in mixXing cet
to those which cre scet up in i1ae caze of l.ogquids with lower velocitie
«zni, also, to rvequirve ¢ zZrezter swmount of Lower in orvrder to estsnlish
rates of wetion for thesgitetor members proper which sve compsrable
to those set up in less viscous msterisls. )




SA T. SCOTT MILL:®, JR.

HARRY GCLD, was.,
ESPICRAGE ~ 3

Exbibit 65-1307~151-12 (L) - Folder ;8 # g

IATERIAL FOUND IN WOOREN BCX
1N BASEMENT OF GOLD'S HOLE

The above material, which wno contained in a manila folder entitled,
51 . The Hendrick Co's laberial on lixing. (3 says that thic i1s also
his work)," was shown to GOLD on June 22, 1950.

Contained in 1his Tolder are twenty-five (25) typewritten pages entitled
"Cuestions and Answers Re the Liquid hixing Data Sheet.” GOLD advised that
this was part of the data which EROTHLAN zave GOLD on mixing data, wnich

was to be turned over to the Soviet Union, GOLD is of the opinion that the
reason he still has this material is that it was supplanted by a revised roport.
He stated that it was alout September 19L2 that PFROTHIVAM gave him this material.
GOLD is of the opinion that this material mipht have been shown to SA. be-
cause of GOLD's handorinting on the front stating thot this was also ZROTH-
VAM's work.

Fxhibit 05-4307-1B~12 (1) - Folder #1l

44 H
LFATERIAL FOUMD IH T.00DEN BOX f'
TN TASEN-NT OF COLLYS ZOE

This too was showmn to COLE on lay 22, 1950 and tne wmaterial wzs in & zanilu
folder entitled "3. I's vork {not yebt cou lete).”

GOLD advised thot this was pare of Lhe dusa in folder #¢ s.ove and wes alsc
clven to hin Ly TRUOTIZAY, Loscilly at a different time, for subnission to the
Soviet Unlorn. GULD is of the opiniorn Lhat the notution that the work 1s not
comploted i: lhe reason thnt it 1s still in hic poseession and was maintaired

by him when DROUMLAK rave uin o final roport on ulxin dela which supplansed this,

5

ac well ag thne material in folder 8.

e maberiat in folder #11 runs from paze 29 through paje D1 and is enbitlod
%Gas ~ Ligquid iixing Operations.”

TSY:as (ﬁ-
65=4307




. Cog-LIoVTr TALiG PR iR

The cbsorption of a gﬂs/es by or the ror - fon of ¢ v sfes with ligaids (or the zboorril
by or resction vith muterinls in solaticn Tn lipuilds} depends ori-

tne asility of tne gas/es to dissolve in the 1li-uid in wiiieh the geo is

1. ¢
dletribatad

a9

. the time of sctuzl comtact esitablished detveen tne dlctributed res and the
or

g s
licuid in which it 1s dispersed
2. the are~ of contsct estaolished betveen the gas/es =ad the liiuid vhrse

Teking e~ca of tue coove-snmed mejor factors in turn, they may be rediceda to the
o1 oving more nrimary conditions

Tie ability of a gas to dissolve in = licaid in whichh it is dispersed is contrsllice by:-
£. Llhe ypressuare or, purbifl pressove vanlen tas gre cxerte fhaury Law)
b, the tewporstare of the ges and tie licuild rheses

. tue size of bubble ta vialen the g

o ois dlstributes {i.e. the - ron 27 =onfrot
setreen the gre and Jiould phsses) '

L

The elnpued time »f contact betuween a distriouted gaw--rrticls >r bublle and the linuid
in which it 1o distributed ig controlled by~

a. the viecosity of the Liould in which the oo {0 dis

r+
e
et
(4
=
=
i~
Q
a7

b, the heignt of 1l uic ibrough vnion the gur
=] - [ +

c. the routo or petn toroc b vhiel the poe-babole masy trave

The cren of contnol »alea o estsblisued Lr f gas-licaid dippnrsinn iz controlled by:-

&. the degree of direct mecaanical so
tiie grs-bubble 15 subjected during

v by the mixer ele

i ments proper £ ..
its iatradactton no b

st iy
R

comdenuenee of
th_ u4bO5D
in the 1i-:ic

D. the degree of torbilence vhtel ex
the miiing actisn/v provided, soa
is arntinanucly "oratsed® oy the

of 4Yne terdenzy of 221licding voorles 1o 2aalc:ce vl hene

Tue “aportatce 31 ¢ countlaunay epolicstiosn of snecriog sotios 1o slveye orert in vieo
& e L

C)ntf“t Detveen he go cad Lloaid pnrges, T o il: of crine ivoor
F

even grecfer img OPDE A Laere Lhe provact of ihe roporpiian o the gew oo of the rerefin
sith toe gra i: o ligule, "Ai’:ﬂ becaure of Lta viscooliy o Lte mizelli796, 4,05 4+,
N sP-Gictrinstion, or -horoe the prodact Lo coliry vhich

ase panvly Lo the VLo oaide
beasuge »Y the catent 2f Ltr exltert o salunility
o J 1

- the o - s . ' . 1
tendgs vy Mhoom il _an-n e Lron iy Jizeolve
e e e = e e e - -
,
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AH L ay )f 't,‘r* e N 'j'\‘c:
mixing opers tl)n vher
SIS HE A
1. it mact 2t
2, it shwould i

&g claccly
of txz aixd
scene of mo
seem most T

5. wherever, possible, the cbove-cited effects should be sugmented by mesns for
re- 1wtroo;c ing the "stagnsnt’ portions of the introduced gas vhich collects
sbove the 1licuid level baziz inta the Ticuld

Sy ogromTar Ar PEOIC-TUBRC ATD TET SECSTION O DIERCTIVE ZAFFLES IM RE T TRIGBLE
GAD-LICUTL "TXTNG
r

diffusion 1
through the
liguid mixt

3.
of gas in o
o maxiaum 2

the ~zth of
..L._, N uJU.L"

recson ~f L
5" travel T

nossicle

b

AT lain, Toneudly "ot ie o intoancd for orervice ipoo opnEelicuic
S aratior ot geo or oo nblan Lol b ts et o Lo Rel
‘ir; minimua deur . -

cblisn o neainuic

nvolve the location of the point/z
-0 [ENE .E_'. ‘);, R A . ;‘._rfr} 41{'
ng unlt propsr so &8 tq gccomnli

st intense miaing actisn. The prec

essonable L It 1t moled
n such & zone necessarilly entails
liguid bateh of the gao snd also ¢
ure Lo "turbulents effectsh

coniidon of turpulerce for the ges-

th=t the zones
of the nmixer wroper nre the regiorns of highest fiaid ve
1 i o

licuid mixture

sf pas-diffusion =r introduction

mizer's sction, to  the locale

I the gre~distribation st the

tleality of thir sugrestion will
ia the imtedicte vicinity

2% seity, snd hence
the videst possinle distribution
meximun subjection »Ff the gac

the mixing sssembly oshould ipv&lve, if possible, ths diffusion or introduction

strersn csssing thra the mixer elements proper seg & 1erns of Dringin
f direct mechsnizel rctian t2 bear an tne introduced gas

travel of the liouid phsase, snd che zoo vhich g ifrirodured T3 to
Liogo ﬂi1ectiznalxaec oy dlrective beffles, or draft-tubes, or by
Le mixer's own mode 2f flow-induction ss to sssure & aaximun ceth
or the gas prior to escapling, so @8 to assure the most tartuoas
o7 wrh,cl i-r the gro-bubbles
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The nutber &ad wperifis by oo s=-lici.id mixdi ing oper ~tions vith whica one
to meet £re, in the last enalysis, virtually limitless. Tt iz tneref:re quite im
£ go into an exhaustive llsting of the szme. The f3lioving rore, hovever, olilicr o
slncgiricetio of ges-licuid operations vnick ave fairly common es broad groupings, or
specific operations enjoying & wide usesge:-

\_,‘_ T

~aan

&5
gy

Hydrogenstlions:- are processece in which orgenic substances which sre unseturated
(i.e. which do uot aontein the meximum number of hydrogen atoms wvhich they zre cspable
of conteining in their structure) sre reacted with, or saturated with, hydrogen.
*ydrogenatlﬁnb usually take ;lace In the presence of cotslysts, MNickel, copper, and
pletinun, bd moast o -ﬂrle r;ckel have been used &s hydrogenation catalysts. The

most cowmanly knovn instances of hjarogerotlon include: the nydrogeatisn of olls form
buortenlnﬁs the nydrogenution of dyestaffs; and the hydrogensiion of unssturstec
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Tenttlorpi-  are processes in wilen orgenic
The most common instarces of reauctions include:- instrre

sre brought dovn from one stage of oxidatlon bto snotner or I retels ere
des+<royed to regain the pare metsl 1tself; instinces vhere organic aclds are reduced
to aldehydes, or itn alcohols, or to the corresponding hydrocsrbon 4o viich they sre

LI} L

related; end, instances in whiech orgsnic meterials orll=d Peolsies cre reduced or brought
seok to secondary aleoshois. Reducing egents include a wide veiety of fgents for

sceomplishing the same, hydrogen being one of the most widely used of these. Reductisns
involving hydroges as the reducing sgent -vo videly izt vlik in the field, end constitur

me te1 els #re de-oxidirea.
e 5 of metsls

-

s coumon gos~liculd resction. The reduction mey, in some cases, involve, wherc the
reduction tskes place in e gos-licuid system, rot the liquid in vhich it iIs dispersed
directly bat some matericl =iich is J.inenicd o1 dissolved in the licald

Jdxidatlons:— &re processes in vhich meteriels, either orgenic or inorg.nﬁc, are rezcted
vitn rir, or oxygen, or orone for the purpose of introdusing oxyges into the stracture
of + compound, or for tho ;urpoee of uvrnitirg en element wilk oxygen, or for hie purpose
of decressing the hydrogen contert of o compound, or for ithe purpose of increasing itne
sxyzen content of a compound. The reaction when elr is used &s the oxldiring sgent is
vith the Oxygen: eoanoment of the sir. Oxidations mey involve the use of oxidation
egents other than those named above, but the most common form of gas-liouid resctions
vhich sre ox ldEtLO?S dy use the sgents listed in the definitiosn gilven chove., IJxidatinne
sre omwsn e 11 branches of industrisl chemistry

Aerstions:— eare processes in which eir is iatroduced inte a ligaid most ususlly for the
curpoge °f voletilizing lov boiling point meteriels contsined in the lienid, or for the
i arpose of Teading i to bilogicsl organisms contazined in the liquid. IJxidstions

using eir and aserations ney be distinguished from one another most ususlly in thet

either the lrtter involves a gurely shysicel rhenomenon rather than 2 chemlesli owne or iv
thet, oveu L7 ¢« chenical or biochemicsl recction is involved, the primery purpose of the
introduction of sir is the satisfsction of & "biological demand"




wlphonations - .«,‘» Lroges tes ir- ovndceh eit‘ne. ‘ - scidie comn-
certreted sulphuvie wcid, sulghur wrioxide, o eny c*mhlnat;on of‘the zfc
poing woonts ere reocted with oo i me erials of ihe unsciluraied typg
(NOT?:— see secltion wbove on hy rogenction foriefinition of unsaturat%o
for the purprse of foruing &n s6dition compound hetlween the unsatureted
avasnic end sulphuric weid. Such = lphonai -} _roduels cre Trecuently we:
in the menufuciure of Jeterpents .nvi in various Tields of pregunic syr.the:
where the sulphonated product is comuionly regarded and produced &3 @
resctive interwediatie stere in = synihesla secuence. Tosl ususllye
sulphoncting egents of the liquid iype {i.e. concertrsied sulphic seld,
fuming suvlphurie &nd similer liguid scrents) ar- empleyed. Lowever, the
of sulphur ivioxide gss slone &5 & sulphenating w-ert, where the ormunic
compound contwsins libersl suwcunts of watev, is » fsivrly common procedure.

Halogenstionsi- ave processes in which chlorine, or its cnemicsl family
MemnerE~merromine , flourine.ond ichdine, cre vesciled with orgenlc meterial
for tre purpose of bringing & heleopen ztom/s inte the structure of the
orgeniec., The mecheanics wherehy the helogen stom/s sre brought inte the
structure of the orgenic msy ircludei!- either. substitution-e-~which «s &
toavw Adescribes s method whevery tha heloren replezces hidropgen stoms in il
structure aof an corgenic; zndfor .dditicn=~ewhich &5 & term describes =
method wherebhy the hualopen stom s scturstes unsatursted crvgasnic couwprunds
Where the helepgen is rescted with & segurcted orpanic aowmpound, the wmechrar
of trhe holopgenstion is substituticn. “Where the helepen Is vescted with
sg unsctursted orgenic moterizsl, the mechenics of the habrenestion may
include hoth subsiitution and additien, tempercztuvre and the use of catals
Aetermining the precise extent of esch of the cforerenibned bhaaic methods
preveils er. -v-n whether one or ire cther cesses lo exist ws ¢ fectier in
the cese ot hond. Chlerinstions and hrominutions, es instences of
halogenstiaons,., are gus-liguid recctions where the wmulerizl to be hele-
senated is ¢ liquid or is tlaselved or dispersed irn o liquid. Todinetllo:
&3 srother instence of halogenstions, mey either be, if the moterisl to
he iodinsted is o liquid ov dispersed in & l.oguid. instences of liguid-
liquid resecticnn ©1 s0lid-liqeid veactions, lepending upon the femberati;
¢t W icl. the mixine opercliion takes plece. Resciions of ligquids and/or
solutions in the irorgeric field =ith chlorire wrd tromine wre comeon
insterces of mes-liguid vesciiors. b.t. ztriclly spesking, wey not be
considered hulogenstions, since the terw heologensiicon 1s peculier to the
field of ovgaric creuwistry. Iowsver, whethner tke me ~liguld wixhs ot o
operstion irvelves relopenation ar & mixirg of on dinevpgenic meteriel witl
chlarine and/or bromine it should be cerefully noted that the corresin
problew, Tor most cormnen 1w tericls of constiuctieon of mivirs equipment,
where wet (watev-wet) conditions “vevell is of such an owder wsio
require submisnien eof zll the fects &t hend on the eperation to the Houe
office for tielr vecomuendstions &8 to the tryorer watevisl of fobricatior

r . ey ) - - D .
lowing of Cils:~ &rve processes in which sivy is intreduced ioto vegelshl

and animal cils (linse-4., Teville. chineweod as the wost comuun instences

of vegetuble cils used., wnd herving 0il 8 {re wost compon instance of

en animal eil) far the purpese of ebteiniry o rreduct raving cericin
" 4+ : ] - - 3 - y 7 ; .
Weutlnq' properilies, frr the purpose of outoining o vroduct heving cott.
viscosltly chearocler.stics,. ont ceértein properties of chemicel stswility.

Thnugh blown oils wre widelw used in tre wmunufecture of linoleuw, DLinis
voerrishes, and insvlsticrng, very little is «rown of tre exoct chemistry




behind the onera‘liir. Qualitativ-ly, it is kr.n tnnt the blowirg of olil
entails two rhernom W -~ firntly, »n oxidetion®uns, secorily. &
polvwevrizstien. The preportions oy relative weimnltudes vhich these husic
phenomenu hear to ore wnothey wmay o vari.d through the use ofi- dliferver
tevperatures during th blowirz rv retion; Ly ¢controlling trn- cucunt - f
erterine te o 1 to covisin levels; 'y irterspersing blowirg pericds (peri
juring which sir is introduced) wiih restin,: pevicis (pevicds dnving Heh
tre oil is sllewed to “vegetute® under the influconce of heot clorne. The
axtent to whch polvmerization ov oxidation preveils in the 0ll processin
operstiondétermines the physicel and chewicel vropeviies of 1lie produced
ril.

Nués-scrubbing.~ sre processes irn which one or more gueses present in o

mixture of eses 1s elimenciedl from th- mivivre of gsses. Pass.ng the
wmixiure of guses throush pure ligui‘s, solutions, suspensions of soelids
in Xigquids. oy throuph "bunks® of Yective" golids wslone form tre busisof
&3l mas-scrubbing operaticons, FPas:ins the vixturs of geses through liqui
svateus of one type or another or bringing thew inte contaet with liq.id
SPruys orTe ihe wmeens wvhich ve mest usizlly euployed in gas-scrubning. It
should be noted in connection with the tbove it opervetions irvelvines th
Tewoval of entyvuined liquids ot selids in guses crealsoe frequenily refer:
to s scrubbing operstionsg. Buch irtances sve wlso subject to the comuer
w.iclk hava heen mide Liove., Tor the ceges of zus~1li-uid scrubbing system
tie mechunica whereny scerubhing is (chieved mey he ony ene ov cowbinotion
of troese neted helow:-

1. & ges/es, «n'fov o solid/s-cfeentrainment, .ndfoy ¢ liquid/s-of«
antreinment mey e eliminstsd frem ¢ pousecus-atiesr by ohaorptic
{i.e. clinrine) en wun "asctive-surfoce” aolil vhich is suspended
in liguid., OSystimes relyino in el ox in £211 user Lhis Llywe

of motivaetien Tor =cgrubholny irvelve wmost frequently goes-liguid
nixing of the type vwhich we trest wih

& cas/es. " o1 & sclidfsant e-triivie 01 crdfor o licuid,s-of-
ertreinment way be eliminat-i frew ¢ gnsecus -ztress hy o cherier
reuction of the :feoves id maoterizls with & liguid rezpgent., or
with « selution of 2z reagent, ov with & suspersion of . rTesgent.
Bguipwent bused upon ikis principle of oeperwiion either LTINCIDY.
cr in full may he of either of two bvasic types:- whers lorge vol:
cf cu5 sre helng hendl.d, sinvay choember 0r towers will be emplo:
arid. where low te medium ret-g of ses-hsendling zve c¢sll-d for, e
me:t ¢f ire type which we weuld furnish is used., The one notshl
exceptiion tothe chove-cteted rule in ve the types of equi;ment
employed is the followinpi- where s sponsions cre vuployed s th
scrubbing wedic, the use of sprey towers 1s m st usuelly limite!
suspensions of low “ry-centern’s, ov, nence, where suspensions o
high iry-contents cre used, =ither cescuie towers or conventiono!
equipment of ine type which we con furnish wre emploved

o

. & gas/ s. ecndfor & salii/a-~af-entrainnent, end/or & liguid/s-of-
entrainwent may he removel from o gusecus strean by straightforw
physicel sclution in & liguii. XEguipment besed upon this princi
of operation either principelly or in full may be of either of t-
hasic typesie whevre luvge volumes of o5 ore huwailed, SyYays chnuy

)
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or toweys are used “ile, whaeve snall ia meii. volunes of ges ure
nendled, pes-liquidrveixing equipmeat of the tyre which we woul? furnish
would he used .,

Rlue-gas scrubbing is & speeilal Lo uesnce of the pgenersél problen of gus-
serunbing and most fraquently invelves the recovery of carhon dioxide fro
flue guses, either fov the purpose »f lLimmedliste conversion of the saii
cnmpﬂﬁent of the flue gas to “dry-ice" or seome immmediste plint-use orv fov
purpose of “"oottling" ihe corbon iioxide for sale a5 & by-product. The g
galidas, and liquids which wust he elimineted fTrow the flue-ges to prepar
to srewre the carbon diloxide component for use depenids upon the fuel whic
ig burnt st the flue-guas scurce and the efficiency of the mesasures which
zre tuken ito scyubh the flue-gas depends upon the purity which the “re-us«
darnands. -

Gua~cun Rouctinng taXine place in & cowaon liguld =ediumi- are instance
in whieh two or mure gases czpable of reacting with orne suother are dispe
in & comuaon ligquida "vathv. Tither of twe cirvcumsiunces mey lead to carry.
8 ges-gus rveactinn in the aforementionad wsnnerie firvstly. the product of
the gos-2u3 reaction mey itself he & ligquia whilceh catslyzes the resction

the "hath' which is provided nay exert & catalytic effect upen the rveccl:
waere the "hath" is g wegteviel which is the the proiuct of the

rasction; or. secen iy, the sus-gas veuctlon ot hond ey be of such o vie!
and excthernic (hesteproducing) neture thet the tuging-pluzce of the vacct.
in & liguid weliuw offers optiimum conditions Tor heel trvavsfer o i {emper:
control, "anrs of the chlorinaties znlventa vhiich wve produced froem mesaonu
hvdyacerhons a4l chilerine are produced a”ta? the mannevr set forth shove,

the agivent preduct 1t3=21f serving ez th- "path” uaterisl.

Gessblewching of Juices. 0ils, Paper 3teck., 2tci- (2« instances 1o whnich
chlnrl". or silrhur diexids, or oxvser, o1 2itv. oY 0ouone, or mixtures of
~u3e8 Naving siviler properiies wre disivibuled in liguld waterisls or in

i

susperskas of 3lid orfibrous metervicls for the purpose ~F "blewc dins" or
decelorizivng the liquit ors speal -1 sieteriazls. YMost usuelly such op=retir

At

cre cevried oul vy reliing upen the "bHubnlinz® of the gos/es ihroush “ne
liguid phese feor the reguivad epitstion of the syatesr, Teonouwies may ey,
frequertly he intrcduced inte these oneveilons By the use of other sourcers
of splitstion such «s sasy b2 wrevitad fhroush the euwployment of novwmel 1lige
mexing eguinaent, and, esvecislly, where inhe soid liquid mi ing eguipme=nt
is &dzpted to the special ceoniitions srevolling necuuse of the intryoductic
of zus/es iato the liguid phege. This is poviticularl”s true wherve lorvge

volunas of gosfes ave fed iate the "ble conlns® s rgaten.,

Virevsl Ore Flotation:- 1s & process used for Lhe Seperwution o
golids from nlxtuares of s0llis, The process 13 widely used inthe
of ores Trom the 1Mp.r1+1sﬁ with which the oves are found. a3 well

the sepzretion of mined sslts frow their vespectiva iupurities Re
modificetions of this process haove heen auploved in othier industrie
varli= >ty of ser.ration opevetiong., Fletaticon, a3 &-pli=d to ores. ¢
of the Following seq ence of opevsticns:-

1, the ore mivture is ecrushed snd greound 1o o fine pewiler in ecrushin
anid pulverizing eguippent. Wrnere the ere is porticuleriy tender,
the crushing sn pulverizinos wey be weconplished in liguid wnixir




& slurTy o9 TEe. en tho-Mrechanic.redactiont of  the soliis-
erorese 18 sceoaplished t7 voufn the actisa of wixi 7 equipment et

equipment."xich ayerts » nisn railoe .iirect machenicsl sctie
2 Ther o iy
&
deagcribed whove., it for - ane of the Tunctions of the uixiosg

puuirment, theothers beo | ws set Teortn in he following
operations

2, the ore is disp-raed, thet is to say--ibie finely ground particl:
trheveof, in o fletatieon vehicle, noTwslly watew

3., & “lotstion e~-nt, normally s colloidal material. is distribut
throughout the ove =lurty fnr the purpose of selectively envalo,

the paerticles which sve to he sepurcted frow the "veject!

4, aiv is distributed throush the mixture. ¢3 set forth above.ss
for tne purpose of "linking" to the flotation-szment-enveloped
puriicleas {(i.e. the flostion szent serves us & chein binding tb
particles to be separaied to the iisperse? sir-hubbles)

5, the rising end esceping of the dirv-te-flotelion sgent-to-scl:’
porticles, besel on tns 1ift propsrties of o gas when Jiapers i
in = licul'. csuses the selectively coatod poevticles to come to
the surfecs of theeguipment &3 o "scum!

Pletztion ., except whnen cerried on o lehoreatory bhesis, is @ continuous
epavetion. Burfuce rakes continuously sween the "scum" towsrds 2 welr.,
while trne continuous flooding of ihe eq ipment wili. new water by setting
a conditinn  of eoverflow attends fto the "conveving® of the reXked scuw to
further stuges of the processing seguence. At lesat, Stuzes 2.,3.4, snd §
sre within thescope of & norwslly well-desi el gas-liquii wirxer; while,
noted shove, with conditicnsg permiiting the mixing equipmant mey simulter
paaly he degipgned to cerry out o pulverizie =sction. Io ceses where the
flataetion mixine machine 1s cherped with ihe tusk of ceveying ocut the
pulvarizing @ction as well, it is interves ting te notetnset since the 11i{H

Tebhllity? of the dlspevsed air-bubhles is liwited the flotatisn of purtic!

weighing over a cervtoln winimum is impossivle arnd hence the reductlion of
crude churge to s cortedn uriform wminlmum l2vel 1s azsured,

Nlowing of pAsvhaituor~ 1s a2 process galling for the Jis
in welten as,licltum for the vurpose LTOMOLIN G, 4% 1nt vlowing 08 oil
hoth en axidatien and & polywevrization., The principles wrnich suide ihne o
ine on of this operstion wre ws noorly undersinsod guentitativ lj g8 in ir
ca3ze of the bhlowine af olls. And hernce theusseelafticne? cerviein vr-cedu
with the sttainment of certain physical ari chemical preoperii
product Is swilerly & purely empiricul one following much slo
previously set forth in the cese of plow oils (STE LB VT)

tributi-n of zirv
-
y

For t'b— »

t

g othe linen

Steanm NDistillontiona:~ re operations in which Jive steem i3 introduced

inte & liguiid aysten for th- pur.cse of voeloetiliving ceviain or 21l of
the ceoupenents of the oforesald 1ig.id svsten, 3ome porvtien of the laty

heovt nresent in th intreducsd stean, da2perding upon whether the water

c-riensute due te the presence of the steawn wnid 1ts use 43 wiscible wih

—~— — T = T e R Y T e e




the aforementionar}.quii gvitea and . in .Jor' the “'é:yﬂ'[‘ pt’: ATe
srop.oriies of the «forveusationed Tigntd systen, 00s to the d tlllln? of
Coa .

cavrtain componants ov ell of the & 3 17 systen. T tole of efficiert e
1iqui-d mixine in s :¢ch epaervations 1=~ to sssure the Yistribhution of ihe

q LN 2 _ ol ‘
atoza in miniwum size twubbles sn: Azrce to reiuce the  M1ift" rvate for

4
bubble. The veduction in fthe "1ift" rute for tr- bubbhl- s of steew ansure
a grester pevioi of siszy in the liquid bstch znd herce the rztio of the
yielded quartit. of heot per unit of steen used to the theoreticel vuanti
nf heat which eseh volumz of heat shnuld give uUD approaches & waximum

Houaning of Latursel Guniw= 15 rece s wnliech nay be consideved @ specisl

8 p
instencs of pas-scrubbing os previoualy dealt with. The objeci of the
operaetien in this case 1s te e;troct such 80lid ravticles s way be
entrsined in the pas &g well ws the hydregsn 5dlrn1i which is zlweys L=
in netural ges. All ol the CDMW¢rt% rreviously set forth in cenpection
the section cheve dealing wmh the cenerzl problem of gas-scrubbing &ve e
licahle here in view of the many different heasic mesns wheveby the exirac
is curried out znd in view of the verictions as to silze wihlcn pgovern inst
lations of this type.

e e e - e - T ot T it - SR i~ h ool IR RN - T e
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. SNE ZPECIAL LIWIJID-LTGITH "'.\TG PEOPLENG

The vest majority of llauid-lig:id mizi.. problems —oy be handles by the norm-1l end
stondard mixing eguivmeat wialen is reur. .nted by the Larbire, propeller, paddle, g
harseshoe, ste. types of mixers which crecommonly merketed. Tu such nroblems, the
only funcitionsl advintrges which one vendor hes over sp2ther vill ~1n=1q+ of:- vhether
the specific type ol mixer recommended iz sulted ta the ty.e of kettle employed. the
volume of materisl to be hendled, rrd the rhysicsl characteristics of the woterial

pe mixed; vhether the intensity of =ixing action {%he horsepoier per unii of volume}

is optimam for the job at hend: ard, whether the speed chsrscteristizs of the chesen
mizer are suited to the conditions of the mixing problem 2t hand. TIwn such rroblems,
the desizn advantages vhich one vendor will have over ansther will consist of 1= the
extent to which the component members of the mixer sre struacturslly sound (vhiether
shafting of adecusts diameter has been uied, whether the mixer blade members are of
zdeguate strength, vhethner the means of wounting the mixing nssembly are gufiiciently
rigid, cte.) and suited to long-life; ond, the extent to vhich the mixing ecuipment for
o sound mechanism {the extent t3 which the anit euwbodies not only operstional soundness

sach as freedom from excessive vibrasions, etc. bub the extent to which sptimum life
for the Drive, otuffing box, besrings, etc. has been provided for).

BLe,

Taere -, hovever, same cetrgories of liguid-licaid mixing vroblems, =nd some specific
’ : nrablems, vhich sre either poorly carried out by the
normel and standard types of nixing sssextlies, or sre cerried out »ith huge inefficlen
from the standnoint of the wark-accomplicnzd per unit of energy expended. 211 of the
reasans for the inadeciscey of normel and standard mizing egaipment in such instsnces
ney be ultimstely recolved ints cuy one or nonbiuation of tne following Gasia Condition
ineffirient #1d improper meons £nd rrocedures of addition of osne liguid to cnother; the

iradegusey of tae as “elirrreter” of sirins cotion vthh coglonderrd nicer nrovides
for the jwu - U hand;- a;q, v ilare to =

-sziet tle cornsl action of the aixer o Lrnc
itk floy—=dirersive bnifles, eroit-tisel, ete.

_l_i_dﬂl1 e aiaiag
Lo

L S
t3 presect:

Tae Fallaving 1o o 1iot ol the T>e coun
Licrly to necw. et aned under escin ag
cod tyoes of difficuliies whicik er~h L:

Calohor: tlaawi- 4 peness L oeacosition of veot 1o v ol pon the o loe Decn plven ov
Pros X, The frestectt cteinh fu Jifve o thiere »pnlicy in ener i by i1 sulpbonsting
speretiong, regordlesc of vuether the salobons ting -~zeat 1s 0 Tituid or » o= ar both.
The fa)fvvlné gifficaitics ~re <'gy counon to 1l sulibonrtiong reprrdiens of the Yyre
" sulrhoarting ~genbt e loyedal-
. caloanestiyy el ¢ oelacy ore extrenely exother
wodnt of reretisa-uent).  Tols anditlja, Lo toaplen

£11 sl honrtla) reents mro oext

R s xlreuely swotlve delyirating
Lorpo the asiatninicg of certein mexipun tenperriure leve
pre—condition to the a5teilaing of # gooo praocast ¢lnee Lhe
of the silphonsting ezente le zccelercted by =1, Thise
Ty eant Lo e Lt the orgrnic mrteriel vhich e beiqg sadelhse-f2a
containy Lxygen £5 vell £5 nydrogen in ite stracture. Vhere the comnoun
g1

ty be sulphon ted doaes nob contein oxygen :nd hydrogen stoans snd, henss, vher
Sy ooty cinrot trke place, tnere existe the fJIJJ\iﬁé

3 n
=lrge, the precise nrture of
<

n-ture of thr resctiosn which trkes

rroduced, ts 1a almost every icovn sal hom tisn v ther eriticsIly »o 500w

Ly the Lol o~ o crroliions under vhleh the rercotiop sccare. These frots
—— — ol -t oo = e owesT meemT— e mesem e P B T e e e
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demsnd thot all possiole messure. bs :depted bo woni o o0 Cepure e eonimum
coaditions for gooi Lest tracier

since most of the materiols ehichk wie commonly sulphonsted ere imigeible «ith

the normslly enployed Halfhf\*ting egents the roblem of sssurlng the instsntrneou
dicrersism of the : . lilionaiivz ~oerd uon sddibtis of the sere in the rcaction
systen is &lso exceedingly lMDD”tvﬂt crnd erucisl., Aecomplishing this goal,
instantenesus dlspersion of the sgent, iz muade rore difficult than would normally
ba the case for most imiscible materials by the fact tiast the commonly employed
sulphonating agents enjoy a specific gravity much higher thsn that osfmost  liguid
materials. In view of the fact that the hest which must be removed arices =zs soon
as contact between tne sulphonsting agent znd the materisl to be sulphonzted is
established, the normsl mode of addition of the sulphoneiing sgent to the resctlos
system is a gradual one. This is done both in the interest of heat countrol and

in the interest of providing the best possible conditions for immediate dispersion
of the sulphonating agent on aaaltlon

vhere the sulphonation of oilg is involved (N2Tr:- sulphonstions of oil sre most
asually pursued for the jurvose »f meznaf=2turing detergents, s further complicrtir
factor is odéed to the two zited cb.ve. In those instences, the high viscositles
of most salrhonated oilz end tneir tendenciles to deposit s viscous film on hest
exchange surfaces tends to exterd tne aifficulties which are expericnced in
maintoining good hect tronsfer ond inutsutonesus idegersion of the sulphonsting
agent upon additiosn of the same to the system. The difficulties experienced in
estr blishing the sforessid instantancous dispersion of newly zdded salphonnting
agent becones most pronounced towards the end of the reaction, when the genersl

4

vizcogity 5% the reaction system is -t its meximum

N

The exlrome variety >7 moterials which sre scilphonrted snd the vrrying clrcamstanccs
under viich +n05ﬂ reactisng nre zsrriad out moten 1t virtielly inpossible fto establicn
gneeific remedies rgeinct the ~forem c_tlﬁnec ullfL, 1ties which vould be universal.

It is possisle, no;evar, to set f th toe f2lloving gencernl riler rooralngs the sbove:-

1. tu esieblish the best prssible conditions for hest btransfer in ~oapection
v1ta heat excnr.. e 54r£hceg, measures to assare a forced drift, wherever
possiblz, saoald be .rovided for (SEF LECTTIS D8 7 5T-TUHEC)

2. to estsplish the best noosible conditions for instectonesus disperciom of e
sulphonstiog sgent on wddition L Lhe verction-system, the [olat of fdditiom
or distributisn »f the suletour Lisg egend chould eitier de inds ¢ strean

ng uni stn f retion; v, tLere the

sussing inte a mizer unii, or ¢
~icer ladices o Ligh volocity |
introdiction of the
vieinilty of the zcene 50 moot in

3. r~here either o starting high viseosity system is izvslved or Lere the

resction-oyr .o Jeronsirrntes - o rogrescively inoversing viseority rs the
re-ction procecds, bole 3F Loe roowe oo v viELL ne rided 1T
combining Bigi rotes of 413‘-ivducti 1 £l woaealitan of Cirect mec

cectio  is erployed
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2. tie imiscioility

vo s L Tl ,; sl rer rELocs oo wvible goure

r

~ - . P : ~oe

. €
e blug Trom tne dilation »f the sulphurice acla coan orent of the n
seent mixiire; snd, seconaly, tonrt zraigl._ Iram the rewctlon proper.  The mernzar
which must be edonted to aspure maximum fficionoy wid rad o mixin: ir 1L
resctions are ginilar to thiogse used in the osce of salzhonstione in desline ~Lit
latter type of resr,tinte difficaliles zrd dev &lw-

foldé Treating of Laogc Dile:~ i ¢ procegs celling for tue trecths of the lube oil
Frection of wtrleun vith sadpsharic seld {Hr e | wroore 2f Sringing covn in the
forn of - sluadge tie unwynted uiwstursted portions conteined in ceid fre ?uLJh-
This crocess ce of the geperel ol Ll

may pe considered & specisl iratal
Ti@ pracess, X § Comser eicl serle, is geaerally c:rried out in
1. bateh method--~the scid is added to the crude oil frection in leorge v-isg,

gradual sddition of the acid belag ewployed 1 the interests of tenperstirc-
corbrol. SFer the full sasoant or #0ld o ddired bo bring dovn the unvrmnted
vartions in the oil hag beew sdded zra complete resclion zesived, the b-tch
is "rested" end the zludge i3 slloved to cettle 55 & "foots™ g
0il being dee .tind ther oL, do assare tue Eb)t)JQ
scid on voilch the completion of tie retction in & minis
deperds, the messures viilcih aust ce ~do_tec in vien o the relrtively nig
viseosity of tue libe all freotlon inelucer- inftrocuetion o ;
v nerr the scene >f amist intense mixing sction in tue mdgt cowvenlent wry
in voich this me' be asceounplished; and, enploying & risger ninich combires
a maxiaum rate of flow-induziion viLh oomainry Loavengity of dirvect mecnenicel
aetion

n

('+

ire
+

7. continusue method--~-in tnis zlter 1 ire
provortionsd smount of acid ere ¢ {0 one or mare mi.c
more than one mixer 1s employed, ce Ere yrtrocn Lo Loower vwith ore enother);
the nmized effluent from the mixer/s is then led thru one or more cestrifuges,
vhere the sluadge is separsiec irwn the trested oil, The pecalisr densnds
of the process vuen operated in this fesulon g0 beyond fhe -coalzermc b, of
e process snen opernied in the sbove fashion. Jver and soove the mednures

ction »nd & corre




i

vhich must be rdopted for Lhc bt h operstlon, Liere 4T tne recaiirements

of & continusas nlxing operctior .er -o, wiion Vil Lo Lo WG owith ander s
sepur: te heading; rnd, the rec .loom t in the mizing phase of tuc operation
vhien affect the contiuuous opusiciorn indulged in afterwerds. I the
sepsration of the sludge is to be totally effective, it ig witerly neces: vy
ihet bLie cludge 1o not dispersed to colloldrl dimensione ¢85 1L &3 ‘raeches

w

the centrifuge/s. Tyo measures may be adopted in tals regar

i
A
(o

8. ne totslly rescied nixture mey be brought to & secHndery nleing
setl 1o vkich ao intensity of mixing sction »reveils vhich is

Voot L
safficient t) gusrd sgainst settling of the sludge but yet of a
Gegree vhich permits the "growth" of the sludge-particles

b. in the second insuence, both the promotion of the resctisn exnd the

tgroving” of the sludge-product may be “ccamn¢égheﬁ withlin ¢ single
vezsel. There this is done, it is sccomnlished by feeding both the
/ 21l to be trested snd the tresting seld into a pilece of mixing
ecuioment vhich is designed for & meximum of direct mechanical, the
promation of the reaction 3e1ng accamplished as s function of v1rtlcll}
the millins of one materi:l into anotier; »ni ne reduced “wount of
flow-inductlisn 27 vhich the mizing anit is caﬂ.b s because of the
specisl destgn of the same, is eanployed as 1 n n Sor t"growth" £
the sladge-;srticles. In such cases, tie mixe s nighly zvec¥li:
design so that intimate dlspersion iz mecompli alely &t *he mixer!
rts cchion brlnr
L
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lacale oroper, the ilax—lnd10t19r eanponent of
pursocefully rediced to thot mininun recuired to
of tarecalence recuired {or tie aldrencntiornd "g

e}

Ceastic h flnLnb of Vegetable Q2ilsi- is = srocecs involving the removel of ‘ree

f-tty ceids from freshly-extricted vegetabple 0ilc in order to lmnrove the edible snd

ftoraze properties of t.e oil. Jile moy chemicslly be defined to be compounds of fatty
scids with glycerine, more rerticulorly compywds »f unsetarsted fetly zcids -1tk

glycerine. Hovever, the freshly-extracted o1l will countein Tree fetty sclds

veryine desree depending upon tae locale fyom vhich the speed-Dase came. The
seids are unsteble in the preseace 21 air and hence zuct be removed 1if the oil 1

t5 be nrotected against tarning voucid. Tois process, like the ceic trecting »f lube
5ils, mey pe carrled ouil commoréially in elther o8 4 o vrysi-

1. batch methad——- caustic cada iv Lpfwoduced ints lorge wvrts

o OF 1

cadstic being in vater solutian and reacting »ith the free ottty ~cids §
form & soap-curd. Iaitially thoe curd Lo formed to edlloldsl dimensions =nd
stays saspended in the oil. Ihe lespcraifars of the completely freeq oil, &t
the end >f the operstion, is rriszes v the »urnone of ﬂthTJjLnb the

31190ds1 suscension »f somp-curd,. for L.e purnofe »f cofgal +1ng ‘he 857 p—~
card. The zoagalated soen-cnrd ig then olloved o settle as o "foots™ in the
veusel while tie “roeesced o0il ig decanted. Toe best erndition for the

siccessfal enrrying-oat of tioe pro

L
¢ involves:i— tho —og? dhoroarh contecting
of the caustic solution with the ol t

chy rod, toe uge of ¢ ominimn 2xners

»f the ceastic soylation. In view 'c“”ent?ge 28
free fatlty soics 1n 21l Q. low rru Lirt, the smourt
of ecoagtiz solation used ls exceuti Lo
vign o voluae of ail Ly Le tre SIS SN bt &
sniform zonb =bing 0 Loe oll io ©othie prodlenm
ioobss tnine the e cirec troe ob diopors iy ore wone FalToring frotore -
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3 Lo abbsin the complete resctlen
e vty ncide, groster is fle cnount of wor’ 5(€nt el

ly ¢:b-dividing ths sosp-curd ~hich ¢ formed an initi-l

th tne cractiz soltion.  fpd the howGer wouer biue vl of

wothe §oso—0rd Subrecnontly serone

e

il

in.

f'ﬂ

| T) :egure Ehe moft roold completion o the rorcotion » ith Lhe free ¥ty mide age
‘ L robrroel infii .ce exerted oyt Lanianibili S R R A
calation, =ohe zeactice s olatisn shonll ce inirodwra + b Lie Scene
nixing webion in Lac oot ~vweslent v Lo vhiel fuly mny oe s

“hwere vropeller mixers are avea, too orsstla golutlon Lhioald be f

into the apstrecm—side of the propeller s e Lo the uropeller om
tThere ¢« tarbine mixer iz eaployed ftne ipe-! . )

1 [

fead 1ins Jao e el LT T
ehiould be brought ir sa thrt the coustic feed is inbte the hub portinn of turdine
rotor

=ast intense

‘.,,-d
[

e continusuo method-~-~in this wmethod of aprrrtion, &5 proporbioned feed of o
53dr and il iz fed to a mber o mixsw Hrale el iy, the soid mixer or
mixer tzndem being of the continulus ityoe; the wiver/s effluent is tnen nirected
L2 = nest cxehrnper, in vhich the tem;ersirzc M
streem 1s raised saf”iriently to revare fac o of tae sorp-curd vhich

is produced as & result of the resction; the stresn 1 thence taken %o ¢

centrifuge, in vhich the coagulrted soazp-curd is seprrated from the treated oil.

Since the mixer vessels slluded to ebove zre betch type miking vessels vhich ore

adzpted to continuous service by providing sn overfliow nozzle and by providing 5 .

continuous Teed to the vessel, the provlem of csteblishing conbnot between the

receting meterisls within @ scecified minimum length of tine is anccentusted. This
is true becr:se the use of © fixed rate of feed into & vessel heving a fixed
holding copacity sutomatically establisned a "time limit® vithin which full
contacting must tske . lace. This differs from the cese of the brten operetion
shere, if the reactiosn ic not completed within 2 cert-in expected neriod af tine,
it is» possible to arbitrerilly proloag the mixing opersiion. DTOanngg wne

ttime timit® referred to aboyve can he dore only oy rediciag the rote of feedirg to

the mixer/s, and, thue, anly oy reducing the over:1l carceity of the treating

system ag ¢ whole.  Tiac ,,ﬁbleﬂ af Pegizkiag” vithin the ““nfiﬁ?“ 3T reert-in

ttime Limit" in 2 contiraois sysicm may be most elfiriently met:- oy "ehznnelici:,”

ine flov of o toricle in the aixine vesoel {i.e. by limiting ‘h' extent f rordan

£15°); by fecding th  to-vo-ireatec oil 11& the *“c"+“*g croagtic golntion £ th

ceone of moot Ilpbense mixicg retion; by Uinjeeting” poth portions of ikhe feed in'
)
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‘ norzles snd oy feeding the vecicis ¢ uiimudasly, irn viich corse "previduanly mine
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1. preventing "short-circuiting" from the feed-point to the discharging point

2. providing &g uniform a pot. >f travel for <11 portions 57 the cire-m ac
is possible, withoat sacrlficing mixing action

3. bringing as uniform an action as is possible to bear on #ll portions of
the throughput stream

Vherever the type of mixer employed is zdapted to the use of drsft-tubes in connection
therewith, draft-tubes will be found to serve ezch of the requirements set forth above,
in some measure. Legairem-at #7 given above, thile seeming st First to be completely
identical with Requirement #2, is in fact synonomcus with the letter only to a limited
extent. BHReguirement #2 is achieved either by eztending the highly "idrectionnlized"

flow which ig induced by certain typves of miwers, such as the propeller snd turbine

tyres of mixers; or, by imp-rting significant smounts of "directionalization” to the flow
induced by mixers of the "random-flow" type. This is ususlly sccomuliched by the uce

of draft-tubes. Vhere the components of the mixture are fed into the draft- tube,
Reguirement 47 15 catisfied to the extent that et least for ithe immediate perifod followin
the introduction of new materiszls (the initiszl path of travel) all protions of the

charge follow & roughly identical pattern. In & limited vay, fequirement #2 corntinues

to be sztisfied to the extent that it is impossible for meterizl in the vessel to

cycle through the mixing egiilpment proper without traveling a fairly uniform path from
the exit of the draft-tube to the entrance of the drafi-tube. In the sbove-nmentioned
ways, Regulrement #3 as well is srved, in & senve. The point at vhich satisfaction of
both Requirerments #s 2 & 3, solely by the means ststed szbove, diverges to the greatest
extent 1s the following. OSince there exlsts no processe of selection, in continuous
mixirg ecuipment of the given tvpe, as to vhat portions of the vessel charge zre to be
overflowed end what portions asre to stay behind, some of the materiel which is fed to

the eguipment 1s present for the shortest possible stay of time, while other portions

mey be present for sn infinitely long period of time., This is eguivalent to saying thzt
winile some portions of the fed-stream are suvtjected to the mixer's sctions for a very
short period of time, other portions are subjected guantitatively to a2 much lsrger smount
of work in consequence cof thelr longer stsy in the equipment. Vhere the subjection of
all portions of Lhe fed-stresm to certain minimym amounts of work is sbsolutely vital

to the achievment of the goal of the mixing actlon, such differences irn the uniformity

of actions to which the fed-stresm, is subjected mey be evered out, and even eradicsted
for all practical purposes, by increasing the mumber >f mixing vessels through which

the feed passes. Complete freedom from "short-circulting" of nevwly-fed moterials,
Requirement 71, masy be attained by the use of a properly designed draft-tube ir connectio:
witn the mixing equipment and by feeding the re- muterisls into the draft-tube, preferably
as close as possible to the upstream side of the mixing rotors sroper.

T AT T T e T T g e g e - -

It ehoulc be noted that the ebove rere offered as the moct frecuently mat of specizl
liguid-licuid praoblems, This must not be tzken to mean that there are not numerous
isoleted exanples of liquid-liguid mixing problems which present similer types of
difficulties to those set forth sbove under the various hesdings. It vill be found
hcwever thnt in most coses tlie difficultles and peculiar aspects of such isol=zted
problems mey be releted by analogy to those described sbove, end, hence, azre susceptible
tc the conter-measures employed as per sbove.
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The overwhelming majority of solid-il:.’d mixirg prob’ewms, like the overwhelming
majority of liguid-liguid mixing problers, are capable of veing handled by normel

and standara types of mixing equipment. 4s regerds the relstive efficiencies

with which the various types of marketed mixiny Gevices of the stamderd types

carry out certain specific tasks, it may be saild that In most tasks of a
straightforward nature the efficlency attained with any s.ecific piece of mixing
egiipment is & messure of the extent to which the eguipment nas been carefully
selected from among the various types of standsrd mixers and 1s & measure of the

care which has been employcd in giving the unit its optimum operstionsl cheracteristi.
for the job at hand. Standard mixers of virtually the same bssic types do differ

in their gualitative design end engineering characteristics, though In most cases it
will se found that whils some of the standsrd mixers ar.: better engineered tnan other.
the results osbtained from a functional ctandpoint are pretty much the same. Design
end engineering advantsges waich some enjoy over dthers more often than not express
theuselves in the trouble-free life which they yield in service.

The following widespread smecific and general solid-liguid mixi-g problems are,
however, tasks which cannot be carrled out with as much efficilency as can reasonably
be expected by normal, standard mixing eguipment. In tne maln, these tasks require
ar accentuation »f the direct mechanical actlon component éforded by the various
types of standard mixers.

Sutting or Dissolving of Gums, Plastics, Cellulose Nitrate, Cellulosge Acetste, aand
Rubber:~ The dissolving {cutting) of the aforementioned materials, and the materials
themselves, heve certain chsractericstics in common. The eommon characteristic

of the dissolving of esch iz the tendency of the z01id to take on = jelly-like
consistency on infiltration of the solvents with which *hey are cut. The common
characteristic of the materials themselves is the fact that each is & polymer materisl
of tremendous molecular weight. Two factors determine tne extent to which the
"jellying" complicntinn can and must be met by countermeasures:- the mean size of tne
chunks or particles of solid prior to addition to the solvent phsase; and, ithe manner
in which addition of the solid phese to the solvent phase is performed. As regerds
the mean chunk or psrticle size of the s0lid on ndditlon, one of three conditions

cen obtaing- the added solids may be in &0 fine 2 form as 1o reduce the importance

of the direct mechanlcal sction compnonent of a mixer; the solids mey heve = particle-
size such as to make the exertion of s direct nmechsnicel action on the 5o0lids-
charge nundetory for o maximwa selution rete; the size of the sdied
selidas-purticles uy be such ¢g t: preclude the convevirg of thechunks
bv the ligui ' sirvecrs irduced hy the :glitslor wvecheniswm 1 such as to
rreclude trheir passespe throush the memiers of z mixing wesembly modifie
for emelifying its divect wechenic:l cctiorn couwrorert, 1f the fivat of
the ufeoremey tioned cenditions ovtoeirs ., then o maxiuwuwm vete of solvtion
will demen i the most extreme comiition of turbulence end the chroice of
mixi:g eculrwent uswell o tne ussl wenl to trhe chiosen miver of cerlasi:
opareliensl chavecteriatoes will of rogesaity have to he tuned Lo ihe
S<id demend., IT the neconi of the sforementicned conditiong cotains,
then the settirg-us of o wmexiwvw rote of zelttion will denend Jupon the
employument of o miser exerting & waxXimun of dlvect mecharical :ciion,
If the thirs of the aforementiored corditiens obteins, trie estcnlisrmer:
of & muximum solutien velocity will depe: i ot orls upon the el ling-up

& co.dltien of maximuwn turbulence by the s.rtater equirmernt iut vpon 1.




erxistence of u "gwcctiicnelizei® flow of Lhe.olve 1t directed gt the -l
whict, would in L piven irsteicoe tend to elNBer fTlont oy settle--ideper
ing upoer the 8 ec. fic grevits of ihe soliis-chievife. A8 yegures the cue
of the fashlon in wvhick the ¢4 io- of the geliis is carrvie: eunt. twe
beusic procedures - e enyloye - fiistly. ihe entire charse of lis
te be dissolved mey e "dumped® &t once I2te the solvernt; ov. a DTOEgTES
rate of aidition of tre s 1245 ey ohtair.. LT the choerre 13 cdied ws &
"dump-~cheroe™ and if tre selids-chorpge is wdded in n firnely divided fox
in sny foerw of divisioen velew that describved in third condition of pert
size sel forth atove, the iwpovterce of exerting tre wvaxinmun of divect
mechericel zection which 1s censistent with & nigh depgree of turhnulaence
hecomwmes Lronounced, If the cherge la sdded ws & “du'f-c<4z” " end i1s 1
u stute of 4 vision sg Jdesarined unaer tne thivd condotlon set ferth o
the importence of both Y"directionsligzation' of solvent flow end of the
use of & most extreme conditiecn of turbulence uvecomes all the moare secec
usted. If the chivie 1is sdded to the solvent thase progressively-~-=-
prefTerally so that the wwount of undissolved meterial present in the
solvent &t znyv time Auring the disscl -ing eperestion is tu-ed 1o trie hes
conditiong fav the wixer's opervwstion, the result for eithner of the firs
two vemed conditions of solidg-division is 1¢ reduce the criticel nat v
of the specific tvpes of wi-er wction recommer led In esch case ubhove
trd to promete &n incressed over-zll solution velcrcity. The two pther
fectors whnich e texy irlo opevutiens of the zheve =crt wnld vhiileh deserve
allentior is the folloingi= the aextent to which the saturstion limit
nf theslvert is appreoached; sni, the meximum v scosity which the solut
will as-ume prior to coupletion of ire digolvire cperstion. Regsrding
the influence of the extent te which the :atursetion limit of = =eplvent
approzcre ., 1t usv well he slated thet 1 .e ¢loser (e osid limit is

&l reachesr Llhe wove criticel deoes 1t (eccwe teo furrish trhe tyvpes of wet
recommendesd shove vnder the vorious cotepgerie-s of cislt on rrocedure ...
psrticle-give 1n the solids-cher . 48 vaseras the in luence of the
vis c95¢ty gasuwmed Juring the Tinal stages of & dissclvine opervrstion, it
snould ve noted thet, where theaild viscosity zees outsil.e the range
within which high speed mwmiwers msv Yhe profitehly end efficlientl:y empla:
el vhere the initilel viscoagiity of ithre uwixiure =0 ld Derwiil tre uare of
hipk spee: mivin . eguipment, on-of twe measures wuy be wionial to meet
the situstioni= either o Jouble-motion ssiistor esaewntly mey he useld
ecch wotllon ®in epuretely powered for individunl &nd seperste use of
either motion; ovr. themixing equirment msy be selected —ith an eve to
efficiently caovriing oul the lest and wenst criticel stu e of ihe diase
ing operetion while peymittling en inefiicient onorvetien for trho initial
stepes of the disseolvine oneralion,  The dovbhle-notlicr sitotor nereiits

the vsse of ¢ Rizl soeed uiv-1 e8 ore wewhor of Lhe combwiretios for the
nitlel atasrg of the ‘laaclvins nrovetion ard o slew =y o4 veuber “on
Fie v scosit s ale -»s. reguerils the  beve-ii{fic liles “ihich < htentd
nrosressive increune of wiaceraity of soluticn on’ lhe wmprowel o f o
~elwert's seturetieon lhmit vu e cvoil'ed T v ousirne o 1.t e excess of
selvent “or the dAiszelving oneration unit.l ceonplete diasclving of -
Tecticvler s301id »in teer ¢odadn Y, Lhe  weeo - beln o evopo-etet 07F 1ot

&0l recevered.,  Tha foregeoineg verervss will we founid to & ply 1. tre
diggelvin- of 1. mir oo 221, It slovid e reted 1roet in refervins te
resire & b gums in the hestine to this sectior enly thoese wens which oy
siied in the solid or exwtrencly hewvy pPasle coosislency @ re weont.




Dissolving of Ce,-cin "Mon-Jellying" Soliris. Certein instiences af
418801Vvin.: onevrsv.ong invelving Ynon-jellyirne' sclids arve croticel,
(DEFPINL?T.0V = “Jellving" metericla include those scll s oo extira-

prdineriliy hipd consistency “:rtes which, on contecet with = solvent,
tend to sbhsorh solvgnt all eve. ithelr coatect wrves wiin ihe 2lvent rpn.
end whilch s & resull of the nil. solvernt-infilirstion tske orn : mevke
Aifferent con51stenoy Lt thelr pevipheries traun crarsctltevizes itrelr
cores--~the szid neviphersl zone of Aiffering consistency beins in the
nature of a claselr zdh-vivg Jelly). “Thether tre dissclving of
matericls comimg under illhe kesdinzg of "nen-jellying" subztunces is of
critical nstiure or not depends uponi-~ the state of division of the solil
rhztge upon introduction; the bsgic solution velocity constant for the
cparation st hand; and the extent to which the prepesed selids-churge
approaches the saturstion limit for the seolvent &t hand., Gressly
clasgified from the atandpeint of wixing eperations, & sclids-cherge i
uniform as to gizge, may he in eitlier of three sgroupsi- the solids may
in ac Tine a state of division as 1o nullify the iirect wechanicel acti
which any pwrticular used type of mixer is cazpeble of everting; the
solids way e of such particle-size as to permit e effective use of &
wixerts dlrect mechsnical zection couponent; or., the nicces of the churv.
may ne of such larvse size ass io0 preclude the conveving of the scid pilec
by the various inijuced sivewns of flow., The cfporementioned custegories
cre nemend lan thely procressinT order with respect to puriicle size. T
following types of ‘en- Jellrlnv” neterials disgsolving operations are
criticul ones wnich sey ® accelaveted Trem the stendpoint of cversll
velocity sechanical actioni-

1. instznces in whick wieterials bhelonving to the second-nsied
cetegory of +dirision ave nezu d.sgnlvad in snlve“t: in wiiich
the giver selid i3 cherscieri 4eﬂ by o low to med ive s~ lution
veloacity consiant

2e iInstances in whiceh soli s b
of division c1e heiny Siaso
asproezchinz clasely, equell
(supersztuvratedl solution=)
at had

TLivs L0 e secnnd-=iomed geter
re’ im Lo Jjiquid o un exuent

ng {setureted solutinns), or exces
ne saturation liwit of the selve-t
ard esy Pcially in inztences cwoinineg the charscterisi.cs of
T ebhove-ziven exXannles

o

Meteriels helonain s to the thivd rewed cuteprry of Sivision d¢, especi:
a4
b

wher the con' emplated aclutions wrprosch ile suturstar? atute anﬂ/br wWhie
low to medium solilion veloeity CONJL@QLP bi;ractarize_tﬁe Tolutioa, 1
Y

necvyil wyon wroeviding Pilrecticnsl e’ Tlow &0 Lich oo " srz af ‘urhul
Tris «fareasentioned type of mixir: srohlem mey also bhe conasidfered te b
of & critical tv]e. Shie Clastincticrn bhetween "jellyines® ond “nen-jellni
metsyisls, with respect to the '1ﬁ°n‘v1az of ihe g9, Is o veliT one t-

tre extent 1t whils w-clowmevelicon of "jellying" weterinls _fter con-t
with & solvent yh(qe is o ~myellem to Bre cervienled  witio in the disselvi

of "jellring™ mateviasls, 1% 1s net simniflcantlv nrasent =s o factor in
the Jissolving of "mon-jellying® metericls., Frr the oforenentionsd res
the mariney of aﬁ&itinn n°.the 30lids=chier e, wheve "nor-jell ins" mutey
wye concerned, 1a mnt or luportant fectrr.




Hpditation of "Te. " 30liisie COriticel s~j-~1inid wixing problens .
Sometimes invoeiver in tne ocoitotion of fiheows ot gelstinous . .terisle
in the a~itet.on of crvstal = ~-asions, in  the Jlsselvians and susnen
of ormanlic metericls hevine tye sadous molsculer welhts. SBuer crvitice?
probhlens frequently teke the -0 of requirving o« itsatien whiile &t th -
time precluiing sny appreciahle ‘irvect wechanical ction on the sclids-
cnar~e., Instences of tris 3rri ey &t times b Lessented by -

1. the agitetion of paper in stocs chests

2. probleuws callinng for the distribution of larze pevticlea-sive
solid catalvsis

3. wmixing ~roblems in wnicn the vrepurvatior or treatuwent of wataes
trestineg gels 1s invalvad

4. cuses wheve mixing is en suxilievy condition in the precipitas
ot "striking" of timasnts, enlor laokes, ete.

5. cuses wnere &lunine hvdrete and siwilar surfuce-sctive wuwatevi.
are Tormed or trest2d

6. problens where extractions of nils ypresest in vegetahle secdis,
etc. are belnzy pursued

Tre sbove-mentioned instences are, of course, Hut & few exoangles, selac
becouse of thelr vethsr widespresd usege, of ¢ cuierorsy of waxirg nrohl-
which includes numerous wore Iscloted .t completels enslagous cases.
The nroblem of wsccowplishing aasitativn or .chieving o distribution unde
conditions which #wwni a zervro oy unear-zevn srplication ~f Hdirect mechar
zction 1s most ushully met hy using <low soeed mixers, of the tvoe whic
include the peddle, horseshoe, gste, atc, wexers., The mere savious the
necwvssity for avolding divect mechanical cciinn on t% Plids-chvrge, tn
nearer to theminiuun allowable speed for the s ecific type of mixer use
would the spead essiprned to any gziven wixer be. Yaturelly. in avder io
satisfy the dewwnis of unifors distribution of wmixing Lctiﬂn, the slow
ths ?eaﬂ assigned te the wixer used, the srester wuld the nuuber of e
ot whicn the wmixer would he couaposed e ara/%r tne sreuster wo.lil the oy
avew of the mixer be,. :

L4730
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Ot.er solide-liquid wixing prohlems of = sneclel iyrne, 3vch 8 taose of
afitatineg cyystellization syatewns aad preperins suspensions, which mi
be discussed under g heeding huve been given a vether C"WylPt“ discu
in the Questions wnd answers Section of the ¥anual. Much of the wmeteri.
siven dbnve under the hewdinz of tae Iiss0lving of than-iellvivg” wmeteri
whaea taxer In conjuncition with the vemaris ~ivan L2 the %Meatlﬂno end
Lnswevrs 3ectinn on the sunject of susrnensions zive an whiequate trestines
of the mecisl as-ecls whnich asiilend tre Fﬁrmpt¢o. of certain suspangions
The woteriel given above cn the wzitution of "tender¥ weterivls tuken i
ennJuncflnn with the veaevks siven in the Questicrs and answed Sactlion -
the guestinsn of conditionine crystelliz. tiors yields & propery insipght -
inte such special crystallization problamws as mey svise

F




Geg-liquid wixers ey be one of wne following tynasi-
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those 1 wnich man is Ted to the wmixing equipment unider exter
estubliahed flow potentisls

those in which ges ig '"feli" to the mixing equipment in coerse
of the wizer's acting as o "wet" fon

those in which bhothh wesns of nringing the gus to the wixing
aquipment described sghove 13 used

Sas=iiquid mixers involving externally estaplished flow potentisls.-

1,

the means of externally estebhlisning the flew potentiszl may
coyprise & fan,., compresser, pressuve storvrage crislinder, ete.

the wethod for detevrwiniag the probhable =ffect of a mixey ele
in & gas-liquid mixer includes the following steps. where the
liquid is of &ny consistency other than peste ary plastic:=-

a. suvstltute the sroper fi-rures for the following Fubho.
(Qr3) /33,000

where § is the nmumwer of cu. ft. of gus being intro-
duced per wla. 2t the hack-pressure conditions exist.
in the mixing vessel; wihere h is the number of feet
ligrid eof vevrticel heizht thri which the mas wust vi-
in esceping Tyem the lig i1 into whick 1t is introduw
end, where d 13 the density of the 1iquid in terms o
lhs. per cu. ft.

b. selact from Chert #1 thet value wWich correspands to -
volume nf liquid beins hendled and to the consistenc
ranme for the liguid st hend.,

c. divide the vulue obtained a3 per (&) shove by that
obtained under {b) end the guoiiert so obtained will
have the following si,nificances:-

Ae 1f the cuptient cobhtzined is in the viecinity ol
0.t or 27 it is grester., the proveble improve:
in perforusnce whien msey he expected for a
mecnanlce]l moans of espitation over siiply &llo-
the ges Lo nubble thru by itself will bve insi-
1icant or nesrly-insignificent. In such & case
do not recomwmen:d the use of any of our Gas-lid
Nixing Eqguipment

B. if the quotient obtained above 1is grester the.
0.1 hut smaller then 0.5, use & Gas Liquid
lixer of thes 44 i pe
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Co if tne guotient guined is  tesz than 0.1,
Tav=Liguil .:et' of the GV type., if =
imum cost is regulved

if, accorsi . to {¢). either ¢ uixer of the Gi ex C
type shoul. he euwploy=1. the diwmeter of mixer user
should he selected in esccovrdance with the rules zov
ing the gelection of proper dismeter turbine mixers
but the powering of the wmiwers should he in scenria
with the horsepower levels liid down in Chart #1.
choogse the prover speed fovr such s mixer unit as ty
GA or GB., proceed as fTollowsi-

A, divide the horsepower value reguired by Chav
#1 by the zpproepriste viscosity fsctar given
vader the Turnine Xixer Dasign Instructions

B, usiag the Turvine Hixer Power Chart for VWate
Viscosity., ssek the point &t which the value
vielded by {A) intersacis the proverly chose
turbine-~diameter line and nominaie the agpeer
wrnlceh corresponds o the intersection-point
=5 the proper speed to bhe used. This speed
should he uzed unlesy:i- for turbines of 8¢
diameter or swdler, i1 invelves speeds in ex
of 1200 fit. per wmin.; for turbinss up te and
including 0" diameter turhinsg, it invelves
of 1200 ft. per mwin. ovr more; for turbhines o
grester then 30", it involves speeds of 1,00
ft. ver =min. or more. In the latter instanc
& mualtl -turbine assenmhly invelving the small
number of rotors whesecombined power conswap
will equal the value yielded by (L) whan lim
te the ahove-given sreed ranges sheuld be us.
To properly distrivhute z number of turhins o
& sheft use the rulai~ that the heizht of 1i
anbove the top turbine and below the botteow

" oturbine should equol the tetal liguid he:rmnt
divided oy twice the numbhar of trriines used
while the distunce hetween sny twr turhines
shauld be ecuzl to twice the zforenentioned

Select. a pous-liquid mixer to distribhute, at & meximuw. 50 cu. ft. of o
per min. . veferved to the gas-distridutionpgoint., into & 1,000 Fuls. wo

capaclity vessel,

The liquid has & viscosity of 550 centipnises. The

ig to feed inte vegsael under from & pressure storaze cyviinder., The ve

hae & ligquiid derntn

of & £t. and & Ailzmetsr of 54", The gas is fTo he 1

into the liguid et eny optimum depth in the tank. The svecific grevit
of the liquid is 1.4.

Solution:e

If the apecific gravity of the liquid is 1.4 =nd the density of water
#1 cu. ft., then the density of the fluid in questi n igi=

(62.5) (1.4) = 82.5 #1 cu. ft. (1)

S e e e e S =g -
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If we assume th*. t & maximun the noint of disiributian weuld e
& distance of f trie hottom of th= mixing vensl equal to 285% trhe liguid
heisht, or (0.25)(8) = 2 ft., ¥ on
Chd = (80){ 1.82.95)= 14,860 3 0.45 = harseporer
’I)% ’000 n)% r}GO 3/‘9000

Trowm Chert #1. we see thet for = viscosity of 500 centipoises {i.e. 2T

than & "tnin" consistency) and & working voluwe of 1,000 gals., the we

wagquired would he 3 horsepovier. The retio of girv-horsepower eXpensed

required mechanical sigitetion fer the given volume, if & crndition of
hie

optimum mas dispersion is te be we vai, ig
0.45 = 0.1D (3)
3.0

And hence @ Type Ga Gas-Liguid lLixer should be used.
Referving t» the Turbine Nixer Dezign Instructions, it will he seen th
the diazmeter of uixing unit whiech should be used is =

54 = 134 (4)
4 B

oY a 15" diameter unit as the next stendard size. siice the diumeter o
vegsel 13 54" znd the consistency of the material such as to wske the :
of & voter diawmetev-to -kettle digumeter of 1:4 & fessible one., If 3H.P
{(Equation 3) is vreaquirved to schievs an oytlmum aritetionel cordition fo
the gas-liguid mixing oprerztion &t hand end if the viscosity correctior
factor {FOTW: See Tuvrbine Nixer Desimn Instructions) for o 800 centipe
consisting is spproiwstely 1,18, then the "wezter-~equivslent horsepower
would be

.00 - 2,54 norsepowsr (5)
1.1

s

This would covrespond to & turbine 3apneed NOTE: 3Sese Turuine llixer Powsel
Cnart) of 1078 f£t. per win., This wixer should be nlaced zs fazr down i~
the vessel as possible.

.IJ' -'--pIJ Il

Select &8 ges-liquid mixer to distribute 100 cu.ft. ner uin. of & gus,
re“erred to  the ges-distributie~ peoint., in = 2,000 gels. working cepac
vessel. The liguid has & viscosity of o 106 centipeises., The gas is +t
be Ted frow & compressor. The vessel hnes &« liguid d2-th of © ft. and o
dlameter of 72", The gas is te me fad intc  the vesnel =t & point 1 ft
off tne deepest point i~ the tank. “he svecifics gravity of the liquid
phase is 0.9,

¥

Selution:-~
The Jensity of the liguiid 2zt hand is

{0.9)¥(62.8) 2 56.2 B 1h, 1 cu. ft. (1)




The Weight of 1i.d thra which the guo:» mu:-'s'f.iae would he
("J - 1) = a8
and hence thne airv-hervsevower er :aded in bubbling tnru the liquid woule

(&) (1oo) (58.25)- 1.365 horsepower {2)
33,000

The rvatio of air-horsepower expended te the optimum degree of mechanice
sgitation, for 2000 gzls. of liquid of grezter then "thin® viscoesity.,
would be (NOTH: See Chart #1)

1.365 = 0.18 : {3)
7.5

A Type CGA Ges-Ligquid Ilixer should then bhe used. The equivslent "watar
comsistency horsepowar” which snould be expanded in this czse would be
(1OTE: See "viscosity correction fuctors™ in Turbine Mixer Design
Instructions)

7.5 = 6,82 pwer
1.1

The dizmeter of turbine/s which should he wused is

72 = 1e - {4)
4

and the turbine speed which would correspond to 6.&2 horsepower would b
1520 ft. per min., if one turhine unit were emploved. Using the 1limiti

ead of 12c0 ft. per win. for turbines of greastey than v? In dizmeter.
it will be noted that., since the pewer consumed by wn 1&" turbine woul:
approximately 3.8 hovsepower &t 1200 fi. per min., then

6.82 T 1L . {5)
3.8

or 2 turbines should e used. eacn consuaing
.82 = 3.41 horsepawer (6)
2

"he assewbly would then (INOTHE: Sea the Turbine Mixer Power Chart) reou
213" digmeter mixers running st 1140 ft. pewnin. 3ince the totael ligui
height is 9', the "distance of the lower turbine off the bottor of the
vesael would hsve to be

9 = 24 (7)
23(2)
while the distance hetween the twe rotors wauld be
y2) {24) - 45 (&)




The gas«-diatribu’»n may be sccowvlisn d ot gle lower wheel in totsl
‘since the retic ¥ sit-horsepower involved 1W¥so doing to the wechanice
zgitztion providei by the lowey . tor &lone is less than 0.6 or. the g&
pe diatributed by twe identicil T pe Ga units, each sssuwming helf of th
gas-introduction lead. Since ilw 3isiribution of the ges in totel &t
the lower wheel is possible &and sincel=

1) distribution =t the lower wheel involves & longer gas=-pots of
rise in escaping frow the liguid

2) the use of one GA mixer and one NT mixer {i.e. the NT mixer
seting in auxiliary feshion in exerting an sgitutional effect
upon the gus-injected charme ewitted by the GA Mixer) would
be a mare econemicel ass2ubly.,

the letter tvpe of multi-turbhine assembly 1s selacted,

Gas~-Liguid Mixer Invelvineg & "Wet Fun' Action.-

1. A gas-liguid wixer, such zs Type GC, develaps s “wet" fan sction
in eonsequence of the following effactsi~

b, the inducing of » high velocity flow cutside the
concentricully-plac=a3d tube

Itew (a) is directly anslogous to the suctionwnich wey be developesd
£t the inlet of & centrifugsl pump. Itew {(b) msy bhe explained hy th= s
given helow:=-

In the given skeitch. two idaentical oper~top tutes having 00 bends ot
their bhoettow ends are inserted vartically inte & pipe in which » flow .
licuid is taking place., onawhere the plipe haa a diszmeter of 4, and the
other where the pipe hies & dismeter of do. The d{f{erences in velocit,
st Poth points will be reflected by the difference in heights (Ah) to
whieh the liquiid rises in the given tubes., When the flow of lig.id zo
in the dirvection indicsted ahove , the nelght of liouid in Tume A will
exce-2-4 th Tt in Tube B; while when flow tekes olace in the opposite
divection the reverss wruld be true.

The difference in heizghts in either cuse would HDe exsctly egual agnd wo
be eq.al to

\
|
\
|
|
|
|
|
' 2., the guction developed by the turbine divectly
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

v 2 v 2 )
2 -t (1)
5 )

ey,
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assuning thet nc!-:essure drop t.<es place Q:een thenoints of insert.
of the tubes bhac™®ase of frictiorn.l impedenc™to flow, and that the pine
hovrizental so thet ne chanse instatic hest exists hetween 3aid points
whére V, in ft. per aec., is ire velocity of flow st thut poriicrn of -
nipe whose diemeter is dy. ani V.the velocity of floew in ft. per sec.

where the pipe is of dzdiameter.

For the case of either of the tubes shown in the sikxetch and for tne
direction of liquid flow indiceted., the heignt of rigse in the tube is
given by the relstionship

{stutic heasd £ pressuve hesd - velocitv hesd) (2)

If the velocity head is established 2t & sufficiently high level (i.e.
by setting the velocity of flow sufficiently high). the tube wmsy be emp
of &ll liguid - znd furter., & suction of ges into the liquid stresm (an
aspiretor - or inspivrutor effect) will he developed. In the case of th
Type GC wixer (NOTE: Sea sketch helow).,

the direct suction-sction of the turbine partizlly lowers the level of

liguid in the concentric tube bt the msin burden of the task of ewntyl
the concentric tube and developing the gss-suction if accomplished by *
exteblishing of & maximum velocityv hezd Tor the liquid passing thru ihe
exlernal tube and past the concentric tunh:. In the cuse of the Type GC
mixer and zs regavis Equation (2), the height of rise of ligqui? in the

concentric tube - or the extent of the gus-suction developed - will in

this case he given by the expression

v

(static head - velacity haesd)

To keep the ges-suction st a maximum the static heed of lig id above tr

wixing unit is Xept ot & winiwum - is rarely czllowed to excead 6%,

2. the method of selecting a "wet" fan gus-liquid mixer consiste
of the fellowing stepsiw

8. substitute the proper vulves in th- expresszim

ay( 3 .
%;l*ﬁliﬁ — = fan mechanicel horsepower
33.000) (0.257 requirement

where § 1is the volume of ges to be induced in cu. Tt.

per win.., when h i3 the stetic head of liguid above ti

A

centerline of themixer rotor - arndnormslly equal to 6
and where 4 1s the density of the liquid phase in los.

ner cu. Tt

=

TR IR O L AT S e TR S R
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840 6/21/50
SA T. SCOTT MILLER, Ji.

HARRY GOLD, WAS. |
ESPIONAGE - H X

65-4307~1-8-12 (4) - Folder #7

MATERIAL FOUND IN A WOODEN BOL IN THE
BASEMENT OF GOLD®S HOME

The above exhibit was shown to GOLD on 6/24/50 and consists of a
manila folder entitled “2, A.3.M.E. Specifications®™. Contained in
this folder are three 8" x 11" pieces of white paper, #26, #27, and
428, with typewriting on ezch page.

GOLD stated that this material had been given to hia by BROTHMAN
for delivery to the Soviels and this materizl was concerned with
wixing materisl.

GOLD stated that the materisl had not been handed over teo the
Soviets for reasons he had previocusly stated ir connection with
information on the mixing material.
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fhwmexicen Soclety .J ceranicel “npineevs wnd,g Lr. Lwericen Petroletvu
Tpstitute-iwericen Wociety of Pechinicsl Encir@ys Codes for Unfivred
Fressure Vessels) f
The shove-uweniloned Codes govern s design end fouricetion of vessel
cpersling under pressuve. Thesalo:es stecify the winimum thicknesases of
plate which way e empleyed for eny preﬁsﬁrc-stressed portion nf ® vesnel
coming under its rvolings.the types of welds whnichmey be use4 te join
pressure~stre-sed members in & vessel, tne methods ana types of reinforcement which
may be used to pack-up .ressure-stressed members in £ vescel, the procedures vhich rre
to be employed in welding, @na the tests vhich sre to ne spplied to the completely
Febricslel Voo ol
The Cocr: rre mandstory in the states of iew Jersey, Shio, erda Pemnsylvenie; ell vessels
‘netolled in these stetes must be fubricated ond ot A G ver. oo, 11 the sald
veurels come within the Codes'! definitions of & Jressure vezgsel, In all other states,
#1 with the Purchsser of the Fabriczt-

:::"\t_". e

st the .resent writing, Code febrication is option

The Codes definition of B TEST - oo tre spplicsztions of the Codes?

: .
rilings, ere concerned to be any vesseli-

1. in which
( P-15)(D-4) = €5, or & value greater tnan A0

2, &snd, in which

P-15}(V-1.5) = P2.4, or & value grester thrn oPLE

vhere P 10 the interand . the jecokel Lrezsure of 8 vessel =t hand, in terms of lbs.
yer sg. in., witere D is the alsmeter of the cylinder vortion »f the pressure stressed
contoiner in inches, where V is the vdlume Jf the vesgel and/or its froket in culrt
Te ihe veriel is jacketed end the interiro chember 1s open to the 9tm0“0here, V mus
be taken &S the volume of the jzcket itself; whercee if the vezsel in ouestion is

jackested end if the contents of the interpsl chamber is clozed to the etaoscrherey, V
is the combined volume of the jacket snd ilne internal chamber snd P must be teken, in

1l chomber prefs

tre second ecustion, es tne gretter of elther the lacket or the inte-uai

t

Pressure vessels, so defined, sre constructisn under one or more of the folloving
Peragrephs or clessifications of the Codes:i-

1. Paregrsph U-70 {Class 3 or g):= for vessels opersting inder less than
270 pei of irternel or jscket precsure contrining geses at temperatures
not exceeding 257F, ‘snd/or llculds et temperstures below their normsl
boiling peints arnd nat ot temperatures exceeding 25 50° F. These gases
or licuids nsy not, hovever, be of & lethsl nsture.

2. Paregraph U-€9 (Class # or B):- for vessels opersting under less than
400 psi of internzl or jeclet prescure containing gases &t tempersturcs
not exceeding 720% F. and/or licuide ei wenperdiuros rob exrecding
300° F. The contuined gases snd/or licaids mey not, under this
construction, be of & letinel rature

3, Peregrsph U-68 (Cles
internsl pressures

or 4):- for vesscls operating et je
3 £
in excess of or at 7

1 &
to 400 psi or more corotelning i t:nperrturt
o}

5
e g S
030 F. end/or liouide et temperatuves exceeding

3
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In sgpecifying

30)° F. . pressure vessely conteining .1-‘*—,1 gages ond/or liuuide
must be cderizned and febricsted under ihic raction 57 the 7-der

gbove thet &1l pressure ve geles to wvhich the Codes suply mey be welded

urnder one or more of the above-indiceted slrssifirstions, reference is mede to the

fae

t that where &n internel cnomber moy Zoo.ently :ooae o ithis ihe recairements of £

higher classificetion »f the Code and its jecrzet within & lower classificstion ssch
ey be fabricsted in accordsnce with thet section of the Code which anpnlies to it. Iz
rost instances, rovever, the vessel ss » viidle is fibriarted under one section of

the Codes.

Scme of the more imuorteant fabriestion ana testing procedures specified by the verious
classificetions cited sbove are:-

1. Parsgraph U-70:-

.

d.

J-73 procedures moy 2ot be a;0lied To ves.ele reouiring plete, in the
head or drum portions of the vessel, in excess of 5/8n

depending upon the thicknesses of plrete joined, welds of the double-lsp,
single-butt, or -double-oatt ty:es =msy e ased Foy Llhe plste portions
of the vesszel

the efficiency assumed for the weld in designing depends upon the type
of weld used byt msy in no csse be es great es 80%

test procedures include:- a hydrostatic test at 1.5 times the rried
ct e

orespure Jor the vessel; and, &n imps

2. Paragraph U-63:-

all welds Joining the plete portions of s vessel under this clsssifiesis
may only be of the rJ.ngle butt or do”bje—qut tyce, whelher one or the
other is uved depcadliy @ orn the thickpesses of pl-te invelved

the maximuz efficiency for & veld under this classificeiion which may de
assuned for desizn. purposes Ls 80Y

‘vessels coming under this classification ond Hrvalving 1-1,

vlates in elther the hesd or the frum poriions of the vessel must be
subjectec to stress-relieving operations

test procedures for vegsels coming under th
hydrostatic test at 1.5 times the reted rork
impsct Lhammer test

3. Paragraph U-68:-

=Y

regerdlese of the thicknesses of plete involved, 211 clate vortions of &.
vessel coming under this hescing mast ve joined by welds f the deuble-
valt by e

welds jolning the pliate portions of such vessels may be designed on the
basis of e C0% efficiency :

ell vessels febriznted under thie nendingmust be subjested o stress-
relieving operations




d. the test‘gocedures for ves.;els under th‘\e"d?mr inclule:~ ¢n impsact
hamner test) <-roy examiz-toon of &ll «elued seams; and, « hydroststic
test st 1.5 times the r~tol workin g gressare for the vessel. Vescgels
furnished under thet nerdl-_ must be sceompnnied at the time - 7 compietd
5§ the job with teri-pleiz. made by the welder who -orked on the job

NOTES:-

1. the efficiency of a weld is takern to mean the ratin of the strengih of th
weld t5 that »f the narent metals vhich it ioins., The officiencies taken by
the Codes assume the strength »f the weld to be less than thet of the perent
metals tanough this is in actuality only infreguently the case

2, vyhere pressures ¢~ referred to spove, it mrkes no difference 73 to vhether
gasm hydraulic, or vapor pressures sre concerned

3. stress-relieving for carvon steel plate involves raising the welded vessel
itself as a whole %o a temperature between 11009 F. aad 1P230° F. =2nd holding
st the seid temperabture interval for s period of time ecaal to one hour per
inch of pl=te thickness involved &t & maximun (i.e. besed on the maximum
plate course involved in the sald vessel). The vessel is then cooled in &
still atmosphere. Under special coaditions, cerbon steel vessels rey be
stress relieved ol tempsrature renges sliphtly below those named, providing
edjustments in the period of hest m-intainance per inch of meaximum pl-te
thickness are made to compensate for the lower stress-~relieving tenperature:s
used. Alloy metsl vessels sre sanerled et other temper~tiures then tinose
stoted zbove, in mout iastances, end mey frenuently involve cooling by
quenching in oils or water.
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w&“ VATZRIAL FOUND I¥ T00DE. FOn
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The atove exhi™id was :oowun Lo WOLD or Jun 16 wadbil consists
of bthirty—one (21) »nuges oo andwriiten oo neadrles Cort liuous
vetnod Jor Duns-S Lanuloebiu s, and vhe sriginel coooond orooom Cony ol QA
aoesape bypowribien Coeument enditisd #loocs on Coatinucus lethod woaort,t

.
2z, 12000 Th
5 iTr

Z0LD shated that all of the handeritten valterial was in EOOLEIAN's hoadwribing

Je said that this data wac submitted to GOLD by BHOTHIAN prior to the ond of
crarch 1442 whor TROTITAN gove COULD the e:iiplete Buna-$ report. GOLL :aid thnt
2:is is an exirewely comlete and detailed report and indicates the Soality of
the wo““,whlch was later turneld over to SLY by GOLD in ths form of o L, ewritien
cad mors coumplose renort.

COLL stated tius the rozsor this handwribien wogort i ehill in Lis  nsers.oon
e bhot the onmdwritten report is supplansed by the Lvpswrisiien rooril,

JLL ststed b-'u he noticed some of the woees of the handwritben rojord fad wazen

cub, T3 zhbaled that those referred to zorrcections the writer of tnr repora

’

"aoths cubtaics of the folder appears the sobabtlor in GILLYS ;ﬂndwriti'{ 3% Bt

.
caneil, NLb, LAH, Navwl Prucnramnnb Depoctzent, Dideror Tulldin:, o Gommiv oo

rUWu}C, Eosg.! LULD seid Luut he ooldd only ;asus w8 ha rﬂ:f (VRTINS TP oS VA O

shoide af this folder reanl and Lo woudld fuess Lhol tao nones nad TN
to Ll Ly SALCER HOZDLESS slocilly ciher wOLD hod Lon *urnﬁz doun Ta; the i3
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