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THIS 1S UNEVALUATED INFORMATION a

BERLIN INCANDESCENT LANP PLANT

A.\ Introduction ~-- General Plant Organization

. \r‘g’: buildings formerly housed the management section of the entire Osram
exterprise, including the research group, as well 83 Germany's largest incan-
descent lamp works, wiich had = broad mazufecturing program and excellent tech-
pical snd scientific persopnel. During the war, the entire installation was
badly damaged {about 30% damage by bombings and 20% during the fighting).  In
/N 1945, it was almost completely dismsntled; opnly one important unit was over.
“v 7 looked. Troops were quartered in the buildings for some time and recomstruce
tion counld not be started until 1946. In the beginning, the plant was run by
‘a trustee appointed by the local government. Ia 1947, the DTV (German trustee
administration for sequestered and confiscated property in the Boviet-cccwpied
sector of Berlin) tock over; in 1948, the plant was officially expropriated,
and in Kay 1949, it was included in the Boviet-comtrolled plants of the HFT .
(Cemtral Radic ard Cosmunications Adwinistratioa) group to vhich the other in-
- c%c;;-lm—mnfuctmm plemts in ths Boviet Zome also belong.” At pres-
en ily 1950), an area‘dl 23,000 square msters is being used by the plant,

, Investments needed ror construagion {not nov chustruction, but only re-
paire and equipment) amount to spp ely 3,500, Deutsche merks at pres-
ent Soviet Zons prices, but the EFE+ls Leipgig slibwed omly 700,000 Deutsche
aerks for 1950. The plaat bas no dsdag xoes‘:rui‘h the actual manufactur-

department needs all availuble rgom. The kitchés, however, is excellent.

A puysicien is on duty and there is § well-equipped. trestment room. A plant-
owvned shoe-repalr shop «nd s, tailor are also ded. Tbere is alsoc a
kindsrgarten for the children of wu mothers, although not on the grounds
of the plant. As in all people a8 ; eack employee rxeceives,
_in case of sicknmees, his sick pay pliis 30 percent of his average pay.
.- . b4

In the pest, the plaat employed 8,000 people, working in seversl shifts.
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Personnel inm Jume 1950 (rousd figures)

Men Women - Total . Percemt

*

Administrative ewmployees 125 160 285 }
23

Technical employees 165 80 245
LaOrers 8o . B0 1870 4

Total 1,180 1,220 2,400 100

Distribution of Workers in Individual Depariments
HMachine-building department 160

Semifinished-materials department 110

Wire department {total) 21%

Forging and draving &0 L e
Diagond polishing 25 .
Spiral winding 70°
Electrodes _ho

Lemp department (total) 675
All-purpose bulbs 225
Mipniature bulbs 210 s
Gas-discharge lamps 240 ¥
Herd-metal shop 45 ‘
In comparison with other plants, at the end of 1949, the followipg were
employed: Berlin Incandescent Lamp Plant, 2,030 persons; Ostan/west Berlin,
_ 5,520 persons; and Osram/West Germany, 2,860 persons.
v The large proportion (23 percent) of administrative and technical em-
’ ployeee includes spproximately 50 people who must be kept on hand for machine
building (for plent use only), and 30 men in tae guard unit. Also, labora-
tory versonnel are needad to supervise the production of tungsion. They in-
clude the following:
Plant Supervisor: FKarl Neugebausr
Technicel Director: DIr Ing Koehler
Social Director: Groscinski
Cbairman of Plant Trade Union Council: Struck
Head of semifinished-materiais depariment: Geyer
Head of wire departmect: Berg (Assistant, Beh:huum)
Head of lamp department: Lietache
All-purpese bulbs: Lieteche y
Miniature bulbs: Hix N
. Ges-discharge laxps: Dr Neumann
s Glow lsmps: Vogel
-2 -
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Bead of bard-metel shop: Bupervising Engineer Pehse {Assistant, Kreuzfeld)

Hesd of machive-building department: BSaffran
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Head of machine-drafting department: Ogrodowy

Head of materials-tessting department: Denpepberg ;
Head of meiptenance: Engiveer Mislier ‘
Bead of TAE (Technicel Work Standards) cffice; Lehmarn
Heed of plasping: Pelzer (Aseistant, Preppernau)

Head of cost accounting: Schroeder

fiead of persomnel office: Hinze

C. Production

iy

During May 1950, a totai of 373,000 work hours were recorded, 245,000 {ap- : E .
proximately 66 percent) of them emtirely for mezufacture, the remaining 128,000 :
hours for machine building emd gemeral labor.

1. Tungsten Powder

About 2 tons of tungsten powder was manufactured in the semifinished-
materials department.

2. All-Purpose Bulbs

Fifteen-, 25-, 40-, 60-, and 100-watt bulbs (clear glass) were man-
ufactured with automatic machines.

Two hundred- and 300-watt bulbs were made by hand. The gquota for 1950
called for 7,920,000 bulbs altogether (approximately 650,000 200-watt bulbs)
equally distributed emong the 12 months. The guota wes slightly ovarproduced
during May (2.1 percent). -

On 3 Jups 1950, the plant turned out the 15 millionth bulb produced
siace the war,

The automatic n;chines are operated up two shifts. This puts a great
loed on the machines snd is dangerous, since there are @0 reserve parte on tand.
The mansgement expects an aversge production of 5,000 lexps per grouwp per shift.

_ Comparison with other incandescent-lamp plants shows that in December
1949, BCW produced 633,000 bulbs; Osrax/West Berlins, 1,927,000; end Osram/West :
Germexy, 2,073,000,

Bosides the three groups of automatic mchines im cpermticn, five

Giher groups are UCUST coRstiwctiva aua &ie expected to be instelied im 1951. 3
At that time, it 1g expocted that cre-shift production vill be resumed. Usder S
ordipary circundtancss, cne group producas 5,006,000 buibe per shift. Bw- "
ginning in 1951, ssven of tke eight groups will be operating, while ome growp

3 - ¥111 be held in reserve or will be undergoing repairs. That would mean, for
Lo a one-shift cperating, a yearly producticn of spproximatsely 12 millica bulbs.
S . There is no Aocubt that this mumber can be reached if ths plant can obtain suf-

; ficient material.
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Durirg the last 3 womths, rejects amounted to an aversge of 12 percent
againet a prewar average of 5-6 percent. The life cpan of the bulds, which had
been 1,200 hours, has now been increased to aboutiig0 hours.

it

3. Mipiature Buibs

Low-voltage bulbs are being produced for f1sshlights, redio dial lights,
measuring instrumsents, stc. Because of the variety of shapes, these bulbs can-
not be manufactured on the automatic machines but are produced on the asmembly-
Jine vrinciple, although without a conveyer belt. The production of miniature
bulbe has not expanded as much &6 has the production of sli-purpose bulvs, be-
cauge other plants besides BGW, for exomple, (lueblampenwerk Oberweissbech VEEB,
also produce these bulbs. Bilux bulbs, for automobile headlights, are not being
saoufactured st BOW but at Glushlsmpemverk Pleuen, VEB. Ho increase in the man- .
ufacture of mjuisture bulbs at B0W is antlcipated, but the manufacturing methods

. are to be improved. The quota for 1950 ie 5 million bulbs.

Comparison with other imcandescent lamp planta, in December 1949, shows
that BGW produced 415,000 bulbs; Osram/West Beriin, 1,288,000; and Osram/West

Germany, 4890,000.

4. Fluorescent Tubes

Only e high-grede LO-watt tube is produced. The quota for 1950 is
400,000; up to the end of May, this guots was filled 98 percent, -Although mana-
facturing methods are rather primitive, 1,000 tubes a day sre being produced.
An mesesbly-line system is used. The tubes are coated with the flucrescent ma-
terial according to a laboratory method, which leads to conaiderable waste of
this expensive material and of manpower as well. The manufacture of the two
sockets with spiral filaments is better organized and makes use of a conveyer
belt. Evacuation and charging with gas 1s done at vell-arranged tables s Wadeh,
however, are not fitted for mass production. it is estimatad that waste during
producticn averages 15-18 percent.
- - The starters, which are sold along with the tubes, are not mapufsctured
in this plant.

‘¥

Comparison with other incandescent lamp plants, in December 1949, shows
that BGW produced 33,000 tubes; OSram/Hest Berlin, 81,500; and Osram/West Germany,
8,500. :

i The BGW intends to expand considerubly the manufacture of fluorescent
lamps and to improve manufacturing conditions. There is talk of producing 1.5
million fluorescent tubes in 1951, hut the demand for sll-purpose lempe 18 80
large that machipe building in that field will probably have to take precedence.
The 1ife span of the fluorescent tubes is giver as 2,000 hours.
5, High-Voltege Fluorescent Tubes

Rach unit is constructed ivdividually., The tubes are produced for il-
T luminated, signs; cccasioually entire words snd gentences are constructed. Pro-
e duction iz fairly small; exact figures are not available.

D. Meghsnicul Kquipment

1. Machine-Building Department (Comiined With Tool Productionm)

g 412 special WkARpery needed for the manufacture #iffficandcscent bulds
. has alvays been designed wi built right in the plant. This also applied to
- . the old Osrax plant. This tradition has proved vslusble and has helped in the
1 reccnstruction of the plant. nchi.m shop on Rudolphstrasse vas therefore
the first unit rebailt, and, by ¢t Berlin standards, its equipment is excellent.
R
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All kinde of necessary machines have been installed, including a Jig 4rill, a
parallel planing machine, honing machines, and thread-grinding machines. All
of these are critical items in the Soviet Zoue. Altogether there are 115 ma&-
chine toels. The persocmnel of the machinme shop s quite remsrksble; nemrly
30 percent belopg to wage group 8 {master machiniat).

2. Semifinished Materisls Department
Only sboub, Wpcrcmt ogmyhia hbagw §ipmaptled.
a. Tungstem - - . ) . :

Pungsten ore (scheelite) is not smelted on the premises. Inetesd,

ntic acid, WOz [a yellowish-green powdsr), is used. There*are Tour, conéifi-
\tx:% ggméz’mtg ‘gfvg Aubes Eﬁgrh, ang one éip&rwm.sl furnsce with one tube,
*for reducing the ¥03 to wstailie tungsten by the use of hydrogen. So-called :
Bchiffchenn%bom;g) of shew¥ mblybdenum, each with a capecity of ahout 500 grems, L 18
are used to load these furnaces. Reduction takdés plsce at 500-800 degrees C ERIT 2
apd takes sbout 10 houra. Frogrese through the furnsce in automalic and at upi-
form speed. Extensive safety WeASUres &rs necessary becsuse of the great dsager

of an exploaiop of the hydrogen .gas.

In bydraulic presges (2,000 kilogrsms per sgquere centimeter) the
crystailine-tungsten powder is sbaped into rode 12 x 12 x 400 millimeters.
v There are two presses, which are busy oply about 30 percent of the time on each
S, shift.

Preliminary sintering takes place im electroipduction furnaces at
1,600 degrees C, in the presence of safety gas. Tne final sintering is done by
sending 2,000-3,000-ampere current (12-15 volts) through the material &t a
temperature of approximately 3,200 degrees C.

b. Glass

There is no glass-melting furnace in the plant; it is therefore
necessary to depend on glass rods, tubes, and parts ohtained from the outside.
Glass testing is an important part of the work, and the testing equipment is
very modern. The bulbs, tubes, and rods needed for the manufacture of all-
purpose bulbs come to the plant resdy for proceesing. Considerable work is
needed t0 clean the bulbs with hot lye in steam-heated vats.

Miniature bulbs are blowvn on the premiges; five automatic na- 1
chines produce 15 bulbe per minute. Thei: machines were built from memory, =
adapted from those previously in the plant. The material needed for the blow- :
ing molds at first caused considerable difficulties, since the malleable cast
iron previously usefl had come from the US. After conmsiderable testing, a good
substitute was f£inally found in sintered iron from the Thale Iron and Szelting
Works (SAG "Marten"), vhich 1s saturated with colloidal graphiie. The five
autcmatic machines are used only 60 percent of the time during a one-shift work-

day.
3, Wires Department _
With the exception of ome shop, this depsriment had been completely ‘
dismantled. N

The filsment wive for the leap spirals is manufactured from the tung-
sten rods described above. Manufacture ronsists uf & long series uf complicated
processes which are quite expensive. .

The rods are first heated and reduced to 3-aillimeters' diamcter by
circular forging machines; 22 steps ure recuired for this process. Tho forge
hawmers operate at 3,000-5,000 strokes per minute.

. . -5 -
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In eight coarse-grawing units, the wire then undergoes a reduction in
diameter of sbout 10 percent per operation by being drawn through hard metal
dies, vntil 2 dimmeter of 0.2 millimeter is resched, The speed of the cpera-
tion is approximately 3 meters per minute. One man operstes two units. )

Seventy-five fine-draving units are used for the final drawing, witich
reduces the wire to & filsment; 0.3-0.5-carat Alemonds are used for the dies, 4
One wotian can operate five umits. i 1

.  The thickness of the wire is not measured with a gsuge but by weight.
Six torsion ecales are availsble for this weighing (the make 1% nOt Known, oud

is probably Hartmaun & Braunm, Prankfurt/Main). The most accurate of these scalss
i8 calibrated to 0.2 milligram for esch murk on the scale. An electric vibrator
is built into each scale to prevent beering friction iz the scale and is acti-
vated at eech weighing.

After the final draving, the wire is wound intc spirals. In genersl,
the distance between wirdings is 0.8 times the thickuess of the wire. The
vindings must oot tonch at any point, 50 that the bulb will retain the correct
resistance. Sixty winding machines (shout 3,000 revolutions per minute) wind
the wire on iron cores. Double spirals are used fur lemps sbove 100 vatis:

v o 2 B ingle wirding

double-spiral winding

At present, the 15 double-spiral winding machines are in use only
sbout 30 percent of the time. The various machines give satisfactory service,
but their construction and general operation cannot be compared to that of the

+5:0ld Osram machines. Because of the complete dismantling of the entire-spiral-
-ing unit, it wvas necessary to rebuild the equipment completely.

To remove tension and establish a state of crystallographic equilibrium,

the spirals are subjected to heat treatment. Seven continucus annealing furnaces

are used, some heated by gas, others by electricity. Preliminary heating 1o

dme at 1,100 degreee C, tempering at 1,400 degrees C. After amnealing, each

spiral is teated for exact measi.ements, pitch, etc. Eight rather primitive

microscopes with fixed vertical tubes are the only equipmeat svailable for mak- ¢
ing these measurements; magnification is §0-100.

2 ," Support wires for the spirals in the bulbs also serve as conductors g
3} for the current. These wires are either of molybdenum or of iron vire with -
5 0.002-millimeter nickel plating. The plating isdone in a machine built at the 3

plant, vhich is primitive but gives excellent service. .

B ;. Tha electrodes comsist of three diffarent #ire parts welded togeiher:
erds B bare copper wire (soldered to the bese); center of so-called Finkh wire
(iroh-nickel alloy, copper coated, with the seme coefficient of expansion as the
glass Lase) apd upright wire inside the bulb, of nickel-coated iron or molybdesun.

Welding is doise in 36 completely sutomatic machives which survived from

. ] the old Ogram plant. One woman vorker cperates two or three machines; the out-
put 18 50 pleces per minute for each machkine.

-6 - y
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L. Bulb Department

a., All-purpossz bulbe are assembied and finished by completely automa-
tic or semlautometic wachines. The machinery for & complete cycle of manufec-
tare is ctllzd a group. Zach group includes:

{1} Machine which cuts off the glass tubiug for the pimch base
and presses the dish-shaped foot minat it.

o~
13
~—

!lno- ! ne uk“nh fuann +“”Eth"' 4“5# g sgm wod rod, #hu Jd .h 'An*
end the tube for evacustion. The electrodss are put in plsce
and pressed i{n, and the pumping hx:le is blown.

{3) Mechine which imstalls the support vires, bends thes, velds
the spiral, and threads the spiral on the support wire.

. (4) Mschine which stamps the bulb type, evacuates the bulbas by
the flush method {i.e., slternating high and low pressurs,
vwhich elininates poasible air bubbles), and seals off the

pump tube,

{5) Machine which cements the base. Following the cementing of
the base, the copper slectrodes are soldered on by hand.

{6)  Machine which tests the bulbs. The bBulbs sre put in the me-
¢hire by hand apnd are also packed into cartons by hand.

. All machines have been nevly duilt, but some of them were mounted on
A bases which were still in good shape.

As mentioned earlier, there are three groups in operation ead five
more are being built. It should be mentioned thot machines are o0 l.ager being
built which combine pumping and fusing operations. The use of two separate
units, one to evacuste the buld and the other to seal off the tube, eliminates
many breakdowns and makes maintenance easier,

b. Miniature bulbs. All operatiocpns are done by hamd except the blow-
ing of bulbs, which is done automatically. A semisutomatic machine, much
simpler in design than the sutomatic machines, is available for fusing and attach-
ing the socket.

c. Fluorescent tubes. The tubes are cleaned Ly hand. The fluorescent
naterial is mixed with an ether solvent in four quite primitive shaking units
and put into a wide-mouthed bottle. The stopper of this botcle has & hole big
eaough to admit the tube sc that the erd of it can be immersed !n the solutica.
When air is forced into the bottle, the solution rises in the tude until the
pressure is stopped (by means of & hand-operated cock). The solution then runs
back into the bottle and some of the fluorescent solution adheres to the tube
wall., After this first costing has dried, the process 1s repeated. The appara-
tus cousiets of three tables, each with a glass container, an air-prescure line, ;
and a drying rack. The fluorescent coating 1s baked on in a gas-heated drying e
chaaber with rqgliler grate. o

Y Inst tion of the sucketis with the spirals is done at individaal,
S well-equipped work tables wkich are ccmnectel by s conveyer bait. Two scckets
are needed for each tube. An sutomatic machine fuses them fvto the tubs. The
machine, of recent construction (19%9), turns out 200 tuber per howr. Evacua-
tion and £1lling with argon gas is done at five separate tables {pumping time,
5 minutes pér tube). Thc tubes are tested for leakage snd iighting at a very
primitive tesating table, but testing with lov and high yoltage iz dune st a
very well equipped semisutomat. This is followed by 3 final tasting lagting 5
hours,

.
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'E. Production Materials Sia ‘ .

Copper wire 1s obtained from the former Yogel plant in Koepenick. The
supply is ample.

Finka wire (iron-plckel ellcy with coppev coating) ie obtained from West
Germany . p

Beventy-Live parcent of the amount of tungsten ¥ire needad ia produced
1ceally and 1s drewm to the required thickness. Epough machines are availible
to supply the demand for fine drewing, but Zorging snd coarse drswing ar# in-
sdequate, end additionel amounts must be ohtained from West Germany.

Thers is still & fairly good supply of tungsten ore {scheelite)} and tungstic
acid (w03) or hsnd, but some esdditional shipments of W05 are being obtaiped from
various sources. Obtaining scheelite from China 1s ope of the most important
reasons for a trade agreement between Chipa and the Soviet Zone.

Gless bulbs of pagnesium-silicate glass, 88 vell as exhaust tubes snd
glass rods, ccme from the former Osram classesvorks st Welaswadser, in adequate
quality and quentlty.

Gless tubing for the pinch feot is also obtained from Welsswasser, and
for & long time has been a source of dissatisfaction. In the past, the so-
called M-glass {31 percent lead) was used, but this is unobtaipsble now in the
Soviet Zone because of the lack of lead, The material which took its place,
Type 352, with 16 percent lead, was fairly satisfactory {up to 15 percent vaste),
until 1949, when a crisis developed and the waste because of Taulty glass, mounted
%o 50 percent. After short periods in storage or in use, the glass foot developed
#ine cracks vwhich-caused leakagpb. The reason was that competitiong and pro-
paganda csused the workers in the glass department to pearly empty the glass vats
instead of using only 60-70 percent as iB usual. This led to & higher production,
but also to a lowering of the quality, which could not be detected on super-
f£izial examination at the plant and became evident only in the finished bulbs.

Glass tubing for £luorescent fubes and ministure bulbs also comes Irom
Welisswasser. .

. Socket cement, composed of shellsc, titanium dioxide, rosin, and hexamethy-
' lene-tetramine, is panufactured in the plant itself. It is soluble in alcohol.
_The rav materiale ere supposedly obtaineble in the Soviet Zone. )

Rare (inert) gases. such es kryptonm, helium, and argon, are pot found in ) : JJ
the Soviet Zone and must be imported from West Germany. They are therefore -
used in the smallest poss’ble quantities. All-purpose bulbs are not filled
with rare gases. .

; Fluorescent materials, such as 2inc-beryllium 216 c, zinc-beryllium 216 k,
magnesium tungstals, cadmium borate, etc., ave all obtained from West Gerzmeny.

Mercury is imported from West Germany through 1sgal trade champéls, -

F. Distribution of Products

In 1950, no more reparations orders had to be filled, However, the needs
of the occupation Turces and of the various Boviet offices have to be granted
preference. Incandescent bulbs are & controlled item in the Germiln Democratic
Republic, and are therefore rarely foudd ia retati stores. It is difficult to
cover even the most urgent needs s2 the generel eco) (tae pecple-owned plants
cemplain bitterly over the short sxpply of llght dulbe). ard the pe~pls in gen-
ere’ must buy either on the black market ‘(bulbs produced in West Tarlin or West
Germany) or in the BC (Trade Organization) storss. :

-8 -
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The shortage of bulbs is due in part to the fact thet for years the bul
produced were of inferior quality #pd had a short life spen. Hardly sayone in
~ ¥he Boviet Zons can afford to burh wore than one bulb st a tisme, sud’the pecple
mist be cotrtent to:get one hulb-at J.mm intervais e _ - ‘
Tt 1t should be posaible to produce 8 million bulbs in 1950, this would
BEAD AL SVETSge mwmgg' per capits, wheress, in normal times, Germany Figured

on 1,2-1.% bulbs per cepita. Also, the Red Army ‘and: Sl Boviet offices ‘m]m

Gersan Democratic Republic use about three to five times the former normal

A e e o e oy om e N r e
civiiian copsumption of buibs. In 198G, 15 percent. of ihe m&a o ‘M'w
{eweden, Bungary, Bwitzerlspd), but simee 1950, expart has decreased to Lelow

% percent (especially ministure bulbs}, because of high prices and poor quality.
Przc@s for algfpuzposo and mindsture buldbs are 25-3¢ percsnt higher than in
1938. Fluorescent tubes with coll mow cost 30 Deutsche marke.

-BEED -
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