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le B8ince development of military and civil automobile manufacture called for starter
batteries which could not be obtained from abrosd in sufficlent quantities, a
starter storege-cell factory was built in the towm of Pedolsk, 45 kilometers
northeast of Moscow, cirea 1935 to satisfy this need. Although official yearly
production in 1941 was set at TOO thousend units » actual production never excasd- ...~
ed 300f thousand Functional batteries due to shortage cof raw materials and eleg-
trie power supply. The factory was a single-story building, but a second floor
was added over a part of the main Plant, to izolate and house the laboratories
and test rooms, Also, an additional lean-to Was constructed for the electrissl
substation, which housed the transformers and rectifiers. Transformers were
DPlaced, in special concrete chambers with cellars of conarete beneath; in case of
fire or explosion, the transtormers fell sutomatieally into these cellars » ¥hich
were then covered by large cement slabs. There were four such itransformers; one
- bank of three, one-phase units for feeding mercury rectifiers, providing DC
’ current for tle needs of storage cell rroduction, and one three-phase trensformer
for light and power. Electric Power was obtained from the Moscow government
station "Moges"; four mercury rectifiers, with minus six anocdes, 50 cyeles, 230
volts DC line, and 500 anps were installed in this lean-to, with connecting cables
to the substation passed through special echannels under the flcors of the fac-
tory to protect the substation from polsonous fumes.

2, Ventilation was a gerious problem, as the sulfuric acld fumes penetrated the an-
tire factory, except for the laboratories, and caused Bevere health hazards. :
Astual lesd poisoning cases in the factory itael? were Tew, as the doctors readily
recognized the eariy synptoms of seme and sent the afflicted person avay. Hence,
there was a constant taraover of employees; the &verage span of a worker's employ~
ment was five months, Milk, as an antidote » Was ordered to be given to the work-
ers, tut es it wound up, only govermment officiale visiting the factory received
the milk, Ventilation was finelly bettered by keeping all of the windows open
and having the workers wear heavier clothes.
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3¢ As far as materials wereconcerned, very pure lead of good quality from the UK
“4d8 used (99.996% Pb), as well as Siberian and Fergana--mined lead. Specifica-
tions for lead to be used ln surface plstes, Tudor plates and Plante types

were:
Pb not less than 99.98 %
Fe n n 0.002 %
Zn " " " 0.001 %
Cu . " " " 0.001 %
Sb " " " 0.005 %
Bi " " " 0.005 %
Ag " " " 0.0005%

Unfortunaﬁe]m the better UK and Soviet leads generally went to the Len Iskra fac-
tory in Leniigrad. For second-rate production of plates, government specifica-
tions allowed lead of “mark Cl, OCT/BKC 80327 with speciﬁcations as follows:

P not less than 99 93 %
Ag n » A O 0015 %
Sb &Sn " " " 0.0095 %
Bi - nooo. " 0.05" %
Fe " oo 0.002 %
- o 0.0015 % -
Zn nooom n 0.0015 %

No a.t‘te:i‘bion m paid to the q;uantity of Cu, which was less desira.ble than Zn.

hing was aa.id. about Mn, quantitiea of which in Sowriet lead were so large that
&%md-by and floating batteries for electric stations as a rule became d.ark red
_‘when muy charged, due to permanganates fomed in the eleetrolybe.

ko The Podolsk factory often got lead of even poorer quality, but fearing to close
. ‘the factory becauses of criticism levied against such ipferior materials, kept
golng in the hope conditions would improve in auceeedipg ahi;pments. Thé labora.-
tary was overloaded with experiments upon the "amelio-ratic" of production; so
that otten anslyses of materials were not performed until after the. mteria.h
'bb,mqlvas had been used up. R

(Sb) vas must.'l.y received from abroad, although ofﬁeia.lly it ‘was supposed
ve gome from Siberia. Bpacirications vere:

‘8b : not 1sss than = $9.00 %

,‘_ re, Ni, 01 ST 0405 %

",: L .- A ‘ ‘ ) ﬂl“ o 0.03 %
A . ‘ no't more than  0.60 %
..\ l o . " As . ; X} (] ’05 % :

Orids of Za, Bi, Cd, Ag, Mn, Sn together, not more than oaos %. Neither gold

nor P% could be present’ in any material even as traces, Laboratory tesf,s showed
that one of the chief causes of early faflure of storage cells was due t¢ dntimony .
Afte¥ 40 or 50 cycles during which aimony appeared to be & very useful addition

to the grid.l of the plates, it began to gather on the minus plites and cause a
sexrious aol:'-d.ischa.rga , Which led to inceseant over-charge of the positive

plates and its destruction, o

6, For this reason, the Podolsk factory started a line of laboratory experments to
determine the optimal minimum of antimony From 12% of stimony they ceme down to
T% end then to 2.9%, but then the good mechanical properties fell too much, and
poisoning effect upon storage cells remained. Some additions of antimony, to Q.L%,
‘gl.vo better resulte; antimony wee a costly metal which had ‘to be cbtained from
abroad due to lack of Soviet fin mines of any consequence, hence was abandoned,
but experiments with other allo¥s | \ ealeium alloy (0.l$ 50X1
of caleium) with far better mechanicnl and elaetrochem.ica.l efraeta. Orders weres
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given to the Solikemsk Chemical Factcry mear the Urals to prepare ¢ lead rich with
caleium, This concentrated alloy is added to the lead for grids, and losses of
calcivm are minimized.

Ac'tive Mags:

The Podolsk Tactory used lead oxides for pasting plates ; -although the Central
Accumulator Laboratory (zAL) made extensive tests in the interest of using lead
oxides which produced better cells, only by late 1939 Podolsk begen intensify-
ing its experiments in introducing lead powder. Lead oxides were obtained from
the Jaroslev Chemical Factory; specifications for botl:l oxides were the same.

Official Specifieations . Usgual Deliveries

8105  “mmmmmmmmmmeeeee- 0,025 % 0.050 %
Ca |  memecccescssceame- 0,000 % 0.0500 %
F& mmmmmmmmcmeeeee 0.,0040 % 0.020 %
Zn emmemmmmaiam——— 0.0010 % traces
Cu e ——— 0.0010 % 0.010 %
Bi | cemcuccrccecne- - 0.0050 % C.050 %
Y O — 0.0005 % 0.001 %
8 —emmmmmm—c—meme-- 0.0050 % ?

A f Pt mmmmmmmmmmee - none I 2

N1, Co, Mn, Sh, Cd, As - 0.05 % ' ?

For some reagon, it was felt that those elements listed under questicn mark in the
second. column were never present, or that their preserce was so unimportant as

to alidinate analyses thereon. Oxides were scarce, and frequently materials were
dccepted without laboratory control. : T

Alloys of many metals were tested, and Ca-Fb wms found to be the most sultable.
The &ction of oxide preparation was tested; the subjec® of the more apeclalized
tests were the comnection between temperature of preparation, tumidity content,
geeming and real specific density and real specific demsity; size of particles
and longevity of plates. It was found that omly greenish or yellow litharge gave

.longevity to plates, that so-called "double burnt" lesd oxide gave poorer results, - "~v\1""d”‘

and oxide with a small content of Fb metal (1.0 - 1.5%) gave a longer life, since
its: additios for positive-plate paste made the plates stronger in handling and
regetive plates showed a longer life as indicated in the followlng table:

Type of Pb0 %ot Metal Grams ' ___Absorbing Life
" In Inch Time of Cycles

i In Mixer

" Pw0, first burning 1,17% 32 3 049 . 35¢ 105
" (gréen-yellow) 598 M 55 2.8 - 5
" Becord burning 0,00 36 ka7 155 1t b3
.o (beddish-brown) , :
Hater;

Water presented a serious problem, for in the Fodolak area it was highly polluted
84 ‘eouwld not be useds Praparation of large quantities of distilled water wee
dirfioult dus to a mericus shortage of fuel., A project was undertaken to employ
the, Sé emens Elactrical Water Purification system, but was abandoned due to ‘the

"' inabllity to supply sufficient electrical powsr t¢ the factory. Rain and
stiov water in Podolsk was polluted by factory emoke from Moscow. . Ascording to

officiel standards, the following were the water requirements: for storage cell pro=
duetion: :
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Water for Electrolyte (0ST/VKS 2355)

COlor  cmrmemeescoscsee———- Colorless

Suspension ————— e Traces
Pt —— o none
Sb & A8 = ceecmemeccceececese- none
Mo cemeew- o e o e 0,004 %
Fe B e © 0000005%
Lo cmmemeeccs e ———— none
- e T none
N in any form [ ————— 0.0008 % .
Cl  ememecccascccamm e n—— 0.001 %
Organic Substances - - 0.0001 %

Sometimes it was possible to obtain condensate from the nearby electrical sta-
tion, & turbine condensate which contained som: Iubricating oil whieh was not
hermful. The factory laboratory prepared its own distilled water for test usesg
on & kerosene stove. Tests showed that some impurities were not dangerous for
starter cells; Cl is evolved from the cell during 1ts boiling, so that after
three to four charges, 0.01% of (1 added to the electrolyte disappeared compliete-
1y. Damage to the cell was not as auch as expected. Mn proved less hermful
than Fe, for during the charge, Mn disappeared from the sphere of action, falling
to the bottom together with the ghedding material as MnO2,

10. Sulphuric Acid:

Sulphuric acid was obtalned from Soviet chemiasl factories s and varied greatly -
in quality. EHere are two examples of (a) acid by official standards and G}
acld that was used as a good one but which actuvally was not:

@) sulphuric acta BT 5355

Specific density (15.5C) -e-cee-- 1,835 : : i
LT T e —— 93.19 e R
Color ot 0 0 Colorless
Suspended Matter  wee-- ———— none
et LT PR, traces
AB & S mmecacmnmes e #
Mn R i s o s e "
e mmee e mm - amea= (005
) Cu  mmemsemeceea ——— . 0.0025 %
[ e L T T TS p—— mmmaw 06,001
Organie Substance - o e - none

Nitrates & Nitritea com--u-ce-a none

(b) Best Sample of Sulphuric Acid Obtainad:

-Specific density ~cmmcrews — 1.80 to 1.8%
Ho80 W emenmcma Srmemeen .- 92 to 93.2
Color == Often yellow or brown due to packing
strav,
SBuspended Matter —ecwe-w - Frequent Traces
Pt wmeens ————— ——— - Usually none
A8 & 8D ~me-ewsmecwmwese A4, traces; Sb, none
R m————————— == 0s0025 to 0,005 %
" FO mmmammcummmeamm—na———— - 0.01 %
U meemrecmecnaan— cemmmammasmeemee 04,005 %
Ll wramemacamen 0 e 04002 %
Organic Substences =-=--- Sericus traces at times
Nitrates & Nitrites ~ve-mmwe=- mememns  Traces
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© Bxperiments showed that Cl, N and As ‘disappeared after a few charges with a good

"bdiling of dells. The len Iskra plant, due to war contracts, was far more care-
ful on the question of impurities. .- -

szids 3

For the most pert the Podolsk plant copied. US- types of starter cells, with some
changes “Introduced lates, Grids were cast ir hand Torms; to prevent sticking

of grids to forms, the latter were smoked by acetylene-toreh flame. By 1939, ex-
beriments were underway to simplify grids 5 part of -the horizontal threads weze
cut away, which lightened the plates and raised theixr capacity, but resist jce

of positive plates grev, which was bad for. starting motars. No 111 effectdion
the negative plates vere noted.,. ‘ i

-

As the life of etarter batteries wag 80 toc 90 cycles, the thickness of plates was )
increased in 1940 from 2 m te 2,5 s and in 1941 plates of 3.5 mm thicknase *
were tried, which actually increaged the capacity to 120 eyecles; but not 200 cycles

&8 Wes repcried.  The percent of stibiur, (antimony) was reduced from 13% to 638, |

and orders were given to uge Ca elloys; however, World War II dnterfered, and wse of

8b alloys was continued. o

dissppear. Lead alloy was prepared in large kettles ; temperature of metel sould

ngtigg and Paate: . . 50X1

Puting m done both by hand and by machine i rasting by hand was slow, but gave

better results, Machines resembled. German-type machines,

LWK—“anetory trademarka wers replaced with Soviet JLr:re.Ls. Oxide paste,
»Vas made ) )

as follows: 50x1
®) For plus-mimus plate, Pb02 - 50% and Pbo - 50% were placed in a German-

type or of 360 liters capacity. After g 8004 l5-ninute mixing, the

first vater equal to 2.5% 18 added, mixed energetically and then HgSO) -

17 % (4 = 1,05) is agded and mixed for 15 mizutes; then the second water

oqual t0 2.5 % 1s added and aftens five minutes of mixing, water is care-

fully sdded by small Portions until the neceasary pasting thickness is

®  For minus Plates, FbO - 100% and ‘Haoié.loﬁ with a 1% expander wes used, in
the same manner as degcribed in the Pplus-ninus operation,

After strong advise to turn to lead bowder instead of oxldes, the Podolsk factory
began to reconstruct its operations. Two types of mills for Powder were avail-
able:

(n) A German mill; two bronze aylinders inside g gteel one, with g 8maller ona

+ producing 20 to 30 kg per hour, and a larger one wodueing €0 to 80 kg
' Per howr, working C = 70 to 90, powder oxtdation = 50 to 60% of Fvo,

(b} A US m11; cylinders were longer, with air and Po balls fed ;*bhrough the
hollow axis, and reedy powder teken from the holes &t the end of the outer
eylinder. Oxidation = 60 ta 70%, working C = 135, producing two to three
hundred kg per hour,

Following were the characteristics of Powders used:

(&) Gramuometric consistency - no grains, ana 509 mugt Dass through the sieve
of 300 mesh., ‘ ‘ o )

;
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o} . Volume weight - 39 gram /ineh .

(cf)d oxidation degree - 50 to 75 $. Powders with the oxidation degree below 50%
could be added to the peste of minus plates in quantity equal to 10%. Best
" oxidation was 50 to 60%. "Burnt" powder could not be used in a pure state,

L T St could be used as a five to 10 % addition to the plus plates:
(a)'. Seemiggﬁpeatfie Weight " Plate Capacity .  Plate Life: .
1,60 - 1.85 . Good ' Short
1.85. - 2.15 Ceed ‘Long (80 to
v 100 cyeles)

. 2.16 .- a.m>~ : ' Poor ~ Short
16. Then the newest. pa.ste, Nr5, was ord.ered. for sta.rter cells , negative plates , cpn-.
slsting of: : Soo . . ‘
(&) Pb powder = .'LOO kgs.
® ,'nasoa, SRR 180 .u'cars T o
@)“m&.; 351”‘85 | o .
(a) 'Water (m 18 portions) - 69.9 kgs |

‘The a.'bow was mixead. Por two hours and 20 minutes, at a temperature of 70 to 80°
centigrade. « Pagte Nr 5 was esyecia.l;l.y intended for nega.tive starter plates; lead
:povder ror this ;pa.ste ha.d. to a..uswer the rollonng specirications.

(a.)~ Golor - - greylsh green
&) }Abﬂorption number - 13 to 16

) ‘fhrough a standard. ('l‘aaylor‘a) sieve of three hu.ndred mesh. &t least 50$ had
0. ;‘5;“ , end not more tha.n 25$ was a.uowad to rena.in on the one hundred mesh
‘Ib » !

@ fsmauon coefficlent - 38 to 4O
(e) Quantity of FbO.. - 52 to 65%
(£) Volume by weight - 32 grem /inch

Ncga.’tiva plates made with this paete gave the followlng trouble; if they were not
‘properly dried, due to the high water content, they then became covered with
butbles Which during further processing cracked, and the active mass started peel-
iﬂs off» t

17, Powder paste for positive plates: +to 500 kge of well-mixed Pb.;;owder ; 18 portions
of 2,5 kge of water were gradually sdded and sgitated . Then 26.5 kgs of water
ware sdded and mixed for one hour and 30 minutes, followed by the addition of 45.6

kgs Of HQBOJ.; (d. 1032)'
180 ors v -

e following wes the best expander formula used:

" 140.5 kgs of water was placed in a mixer, and to.it added 162.5 kge of
‘Hp80L (4 = 1.83)s, To this eolution (its t© C = 95 to 110 degrees centi-
grade) were added 250 kgs of cotton waste, and mixed until the entire mass
became & brownish, glue-like liquid, with no thremds spparent. Then 73.2

kgs of BaS0) were added and well mixed. The mixture was cooled to 35 degrees
eentigra.de, and 21.94% kgs of naphtha black edded, an oil soot especlally
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prepared by bturning oil with insufficient air. The expander was then ready
for use, with a specific density of 1.5.

Starter cells without the expander had a life of 80 cycles; with expander, life
expectancy was 180 cycles. BaSOl was an addition that made the expander chesaper;
it did not help greatly, and an excess caused swelling and cracking of negauives.
The best BaSOj was that prepared by mixing NasSOL and BaCly, which was expen-
sive, so that heavy Spath from the Bindugi mines was used., Specifications for
expanier materials:

@) BaSOy - 99.h4 %

(&) . €l - Traces.

(cy CasOy - 0.73 %

(4 Fe - 0.11%

(e) Si0s - 2.02 9%

€3 Volatile Matter - 2.89 %

€y Heavy metals - none

(B} Volume by weight - 24.4 gram /inch (Scott)

Specifications for cotton weste:

@) 510 - 0.6 %

) Fexo3 - 1.15 %

(c) Cad - O %

(@) . Mgd - 0.4 %

@ Ash - 2.0%

Specificatlions for HoS04 for expender:

@) H280)4 monohydrate - 92 to 93 %
() Color -~ colorless

() Fe - less than 0.015 %

@3 As and Pt - absent.

The Len Iskrs plant in Leningrad used pure storage cell sulphuric acid, chemical- ~
1y prepered BaSO) snd good cotton wadding for its expander, with good results.
When the Podolsk factory tried toc replace naphtha black with filburgine (acetylene
soot) results were bad, with great swellings and weshing off of active mass a.-
ready formed on the plates. Prepared expander could be kept no more than 24 hours,
it wes found, for after that time the process of further csrbonization of cellulose

as well as changes in BeSO) made it unfit for use.

Pasting:

Pasting wes done by & pesting machine. On a rubber table, sheets of blotting
Paper were spread to prevent paste sticking to the rubber., After the plates were
pasted, they were covered by sheets or blotting paper and pressed by a rubber
roller. In this way the paste was better presaed to the grid, and excess water
was pressed out, since plates were not dried after rasting. The process was done
in large tanks, for both positive and negetive plates tngether. The Len Iskra
factory at Leningred 41d their processing in an ammonium electrolyte, end suggested
to the Podolsk factory the following formule as gilving the besi su.udis to
Positive end negative plates in one tank:

® (MH,)280, - 100 to 120 kes
() Hp80), (4 = 1.83) - 40 to 45 kes.
© HO - 1,000 kgs
@ J-begin - 0.25 A/Dec
SECRET /SECURITY INFORMATION .
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..E) J-middle - 0,18 A/Dec
&) J-end - 0.12 AfDec

\ The best temperature for both plates was / 15 degrees centigrade; bower temper-
! - atureg resulted in buckling of positive plates during the process.

22. The Podolsk factory, however, preferred its own formula changes as follows:

) HpS0, - 4= 1.150

('b) +% = 15 degrees centigrade

(é) J-begin - (for 70 howrs) - 0.18 A/Dec

Q J-middle - 0.125 A/Dec (for 80 to 90 hours)

This reduction was to save the positive plates from damege by an extra charge.
The higher the current density, the better the efficiency, but weaker the plates.
Cementation of plates before formation was found to be useless and even harmful
due to cracking of the negative plates when the concentration of acid in electro-

lyte was allowed to exceed 150 gram/liter.

23, Sealing:

Plates containing gases in the active mass (N%COE) formed films of lesd sulfate
on’ the surface of plates that did not allow e ectrolyte to penetrate. Slow dip-
Ping of plates into the formation tanks proved a remedy against this. The Lea
Iskra plant complained that they found strong scaling when the (NH), )50y, concen-
tration ren over 150 gram/li'bere The presence of alkalies damaged plates. Posi-
tive plates suffered especially, and active mass was weaker and the shedding ef-
fect stronger. Presence of NH), ions acted in the same manner, which is the rea-
son the Podolsk factory did not use ammonia eleatrolyte. Nor could the factory
obtain a good formation effact with positive Plates pasted witha pure lead powder.
Small sdditions of Pb30L were necessary, otherwise the formation lasted a long
time, and only 55% of positive plates Were formed. Positive plates with pure Fb .~
Ppowder made oxygen from the start, and even a long formation could result in no
more than 80% of lead sulfate passed into lead dioxide. Another reason the
Podolsk factory rejected the Len Iskra ammonia process was due to the necesalty
of washing the plates, after formation, first in an acid of 4 " 1.120 and then
twice in dlstilled water. After formation at Podolek, pletes were rinsed, us-
ually only once, and placed in drying stends. Experimemts were underway in 1G4l
to dry them in a flow of wexm air of from 30 to 40 degrees centigrade.

24,  Assembly:

- Plates were brought into the asgembly section, gathered into blocks , and sealed,
after which they were sent to automobile factoriss. Thege were at first sent un-
filled and uncharged, but later it was ordered that they be sent 1x & slightly
formed state, the formation to be completed &% their destination.

25, Research at Podolek: _

Many veluable research problems were studied in the Podolsk laboratory, which were
never put into practice by 1941 dus to government red tape. They worked out a
method of block formation which resulted in batteries with a life cycle of 120

t0 150, which at that time was considered 8004 in the USSR. Plates were grouped
in Plocks, and formation done in a weak electrolyte of 4 = 1,150. J begin = 0.45
A/Dp, end after 36 hours a J middle = 0,3 A/Dp for 40 hours. Then blocks wers
replaced, sealed, filled with acid of 4 = 1,L40 and charged with J = 0.46 A/Da‘
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As: there was s weaker acid-in the pores of plates and geparators, concentration
of acid fell to 1.280. The charge was made till the voltage of cells came +e
2s5 volts. Such an initial trestment brought batteries to within 50% of their
official capacity, and increesed with every ncw charge. Town gas with air en-
riched by oxygen was used for soldering instead of hydrogen.

Separators:

Wood seperstors were used exclusively at Podolsk, although due to shortages of
lumber, it was ordered that a substitute be found. The Len Iskra Plant begap
using glass separators that did not dissolve in sulphuric acid,in 1911-1, for mil-
itary batteries. Wooden separators have a poeitive side; they give into the
electrolyte small quantities of lignin which acts positively upon negative plates,
reducing the aging of the negative-smctive mass. Some of it, however, gets oxi-
dized nesr the poeitive plates, and damaging acetic acid is formed. Preparation
brocess was as follows: ) .

(a.; Wood separators were obtained from e nearby plywood factory.

(‘o}- From storeroccms s -they were sent to the separator section and losded in-
: - to perforated basket: and sunk into tanks filled with five percent
solution of NaOH. Thie solution was kept at t°C = 40 to 50 degrees
centigrade by & barbateur. Separators were soaked for 40 hours.

@ Then the alkali solution was poured away as quickly as possible and
. replacell by fresh water, and all the while protec¢ted from the action
of fresh alr es much as possible. Water -es heated and mixed with
steam; NaOH tars, soaps and all soluble matters washed away. Aftar
being weshed, separators pass through a lamp-controlled apparatus »
- consisting of a long rubber belt with a hole in the middle, and Adefects
are relected.

Separators are then put into neutralization tarks. with HpSO)y, 4 = 1,05, After
sosking for 2k hours, they are teken out, placed in cold water tanks, and sent

to the assembly room. They must be kept elther in water or covered with wei eloth-
ing. This process 1s called tepid cleaning; it resulte in separators that have - ... ..
the same life as batterles. Several Waya wera propose@: Cold washing, where
minus 15 degrees centigrade of NaOH solution was used with 70 to 90 hours of soek-
ing. Seperators have a smell Ohm resistance ; they are sufficiently free of im-
Purities and are mechanically strong, but the process takes much time and floor
space. The hot process, which takes eight hours in a 100 degree centlgrade
solution of NeOH, is a quick, economical process, but results in mechanically
weak, short lived sepesrators. Oak was found unsultable. Redwood was suitable

if the hot method was used; with leafy wood, only the @¢old method was possible.

Jars:

The most used batteries in the USSR were 3-ST.85 » 3-8T-11k, and 3-ST-142, meaning
three cells in one block, six volts, starter 85. 114 and 142, the ampere hours

of each type. Sometimes these cells were marked 3-8TP-85, ete; the addition of
the letter "F" meent that the block backs were made of plastic. These so-called
"plastics" had nothing to do with real Plasties, such as vinyls, or polistirols »
but instead were mixtures of Trinidad asphalts, bitums from oil-cracking factories,
finely ground wood, cotton weste and asbestos. Varlous combinations of these
materials were used for plestics in sterter batteries, which was & scurce of con-
stant trouble as thay sooner or later developed leeks, sometimes within the first
month of use. Ebonite jars were gocd in this gense; they seldom leaked,; and could
be glued as the leaks were on the outside only. One meterial in particular, known as
‘MHaveg","wze used for bloeck baeks. . This was e mixture of bakelite "A"
-asbestos and pollstilrol, ia musll. quantities. Its specific weight was 1.1, re-
sistance to distention 70 to 175 kgs/em 2, bendlag 1750 to 560 kgs/cw2, crusbing

416 kgs/em2, C = 0,03 to 1.3%.
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29..: Mastics for Covering_ﬁells: ‘

The last formula used in 1941 was:

' (=) Bitum of naphtha - 83%
I o) Lubricating oil - 12%
N () .01l soot - 5% :

Laboratory tests at Podolsk showed that a mixture of Trinidad asphalt, bees-
wax, naphtha soot and old rubber made a good cell covering; paraffin was harmful.
A1) materiasls had to be dry, since water even in emall ‘quantities resulted in a
foaming of meterials during its heating, resulting in fire from s5pilling over.
Mountain wex (ozererite ) gave bad results due to a high parsaffin content.

-end -
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