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General

1. By 1951 all the standard measuring instruments for temperature, pres-
sure, density, volume and.electricity were available in the USSR. 4
great shortage of high precision instruments, however, continued to
exist. These cannot be made either in the USSR or in the Soviet Zone
of Germany. Before World War II the majority of measuring instruments
were imported to the USSR from Germany, France, England and the USA.

Some insbruments were also made in the USSR on US patent licenses.
After World War II the Soviets collected German instruments by the
carload from East German instrument plants and from the various East
German industrial and technical instullations. Many of these instru-
ments were distributed in a more or less haphazard way to Soviet
plants and research instifutes without regard for individual require- 25X1X
ments. At the GIPKh Institute, for example, N 10 hygrometers,
while the whole Leuna Plant had never used more than two. As late i
25X1A
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as 1951 I critical instruments s$ill in boxes that had never
been unpacked since 1946. 25X1X

// general app e post-war perio

/"~  make their own standard instruments on foreign petents, but their
quality was generally inferior to that of the prewar instruments,

/ partly because of shortage of materials, and largely because of im-

4 proper assembly by péorly trained technical personnel. The Sovietis

s .are putting special emphasis on the development of electronic instru-
ments and in this particular field they seem to be rather ahead of
‘the Germens.,

Conventional Ingtruments 25X1X
2
25X1X

25X1X

hSpecial" Instruments 25X1X

3. Aside from the conventional instruments wsed N three
speciel instruments GGG The first o5y1x
two were used at the GIPKh Institute in lLeningrad, the third in the ’
Soviet~-sponsored laboratory at Leuna.

a. Blectronic instrument for chemical gnalyses [;ée Enclosure (C)
Sketch 1/: '

The milliammeter or millivoltmeter of this instrument had a piece
of aluminum foil attached to the indicator needle in such a man-
ner that it passed between two condenser plates when the needle
moved. The current resulting from the change in capacitance.is
first amplified by a vacuum tube and than used to operate a relay’
switch. The instrument is semsitive to a change of 0.2-0.3 milli-
volts, and the condenser plates can be adjusted for minimum,
normal or maximum swing of the needle. The instrument operates
with very 1little delay and is especially good for use in chemical
analyses where, for example, the rapid ¢losing of a valve may be
neceesary to prevent an explosion due to excess oxygen. Since
there is no friction when the aluminum foil moves into the elec-
trostatic field of the condenser, the instrument requires little
repair. Its defects are that it is & low resistance ingtrument
and the magnets are not of uniform strength.

b. An infra-red devicg for the measurement of the carbon dioxide
content of a gas /see Enclosure (C) Sketoh 2/: - :

The gas to be analyzed is blown through the analyszer column,
while a gas containing no carbon dioxide, such as niirogen, is
blown through the comparison column. Infra-red radiations pasa
con down through the gas in these columns intp the measuring chambers
P beneath. These measuring chambers are filled with pure carbon
B dioxide (the gas to be determined in the test sample). Since
some of these radiations are absorbed by the carbon dioxide in
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the andglyzer columh, and none by the gas 1n tha compariaan\column,
the temperabume will’ be ‘higher in' the measurlng chamber; ensath: - -

the comparisor coliimn. “ This temperatura difference in thbxmeasur- Sy
ing chambers causé¢s a resultant pressure di#ferential whichodn: kN
turn produces a change in ‘the Capaoity of %pe memhr&n&;canﬂanﬂer‘
conneoted between thesé chambers. The radlathns are jntgrrupted . ¢
by a moving shutter; and the resulting variatlops in tempewa$ure7"‘\1v\
and pressure-cause-an alternating voltage to be, imposed. guwthéa'” KIS

direot voltage of the condenser. This alternatipg voltageiis v

rectified, amplifidd, and read’ directly on &, vgltmeﬁar which is:
calibrated in percentage of carbon dioxide. R

v
A

Apparatus for testlng “the ignition iag ot rocket fuelu zﬁEe nn--i
closure - (D)/. : '

tests, one.co of 98 percent nitric ac¢id was dropped at. one time
from a specisl pipette into approximately the same amount .of. tes
fuel placed'in‘an opeén dish.  The drop of scid. passed through.a i
beam of light-focused on a photoelectric cell, wh;oh wag gconneoted P
to an oseillograph. The ‘passage of the dr0p and- the. resnlting’ b
flash of the fuél appear as two pips on the, atraight line: producddﬁ '
by the light!beam on the screen of the oscllloscope.‘.A aaeond, S A
or time referericé lize is also produced at the same time by a: "
tuning fork ' (NSNS =n "A" or an WE! 'nota} whigh activatesian’
induction coil ‘attached to the- osoilIOscopeq Thia line has!abowt
1000 vibrations per‘second and is kept eonstant by the vibrating -
tuning fork. . Both: ‘lines ‘are recorded on.a photowraphic film whielr 1
runs in front ‘of the screen at the rate of about 9 £t pax aeconnﬁ”"-'
By comparing the'#wo!lines, 'ie, by counting the number of: vibra—« R
tions on the: time reference line lying between:the two phba o T~‘ Co
the line produced by the light beam, the ignltlon delay can peud ‘ '
calculated: to an ascuracy of 0.001 of a second. A good.fuel: haw
an ignition lag: of--about .015 of a’segond. About one third:ofae
the samplefusls tested consisted of a mixgule of benzol con&ﬁdn~r
ing catechol (Bfenstatechin) in solution. These. gelutions;were i« .|
pale amber .in color, howévar, I do not kn 14 thakamount Qf eatechoxfw:

poor quality of the amines available at that‘time. Altoge
80 or 90 sample fue&ls Were tested in ‘some 300 to 400 tests

Ultra—violet X*ray, and“radioactive sensitive meanuring 1matrvh25x1x
menta:
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25X1X _ frequent trouble in mounting’i

. ingtruments, made under US patents, were fair in qualitm.

: 25X1X _ there was great diffioulty in pProour=
« . ing the right kind of wire for conductor wires or %hormo-oouplol.'

Lo ‘soale production it is absolutely necessary to always bave. exactly.

The Soviets do not make high grade precision instruments, nor are
they made 4in the Soviet Zone of Germany. For practical purposes, the
Soviet Zone can now be considered as part of the UBSR,‘and ghmrtages
in the one.area are likely to be reflected in the other. . The nu&bvx-

ing inatrumants were nearly’ ‘@18 taken
deuns.. some which had been manufaatureﬁ
&

Eant. ‘Zone and.also some Soviet-made instruments. The eld

Saviet inatrumenta, made mostly in Plant 288 at Leningrad

‘érally of rather low quality when compared to the imstrument god
‘at Leung. The latter were made exclusively by Hartnann unﬁ iraun 3:fic N
‘Frinkfurt a M, or produced ‘at Leuna. The main reasong’ “Por the quality

. wgf ‘the -instruments available to the. Soviets cen be summarizﬁd aa 2ole
e uwis : , . . ‘

g Soareity of . competent craftamens Ths'ﬂoviet ueiohtitia un& f&oh4

" ‘nical persomnel are well-versed in scientifioc theory, but there
4@ & -great scarcity of skilled craftemen to do the aetu&l wor
Lndty

sither hecaunge the individual parts were assembléed w
c8use they did not fit properly. In the Soviet Pactd
~workers were utilized who fregquently had no techniuqi
59r any knowledge of the principles neee-sary t6 do
“-work. . Byen where good messuring instruments are,a ai;

most diffiault problem remains in making thé pre

% J*G +he wmain switohboard, which may be hundreds o
* $he instrument itself. ‘In large chemical plants’ iike
conneations have been added over a period of many. years, tha prob-
“:lemp .of this nature have a very direct effect “on “the’ prcdu ¥
Qhora are certain delicate tasks that neither the Soviotl, o -
‘even -the Germans of the East Zone can. parform., “Por nxampld. Ane
atrumenaa which reguire the soldering of gold bandi, ‘849 snall as
0401w0 02 mm thiok and placed 1 mm apart to aérve’ aswtloatriell

" bonduetors attached to moving coils, can be pupplip bnly .

uagﬂartmspn and-Braun in Prankfurt. The Soviet training in »lestron. .
408y however, i better than it was in Germany.w‘rbrdlz&malb, 15%

s 0f -the workmen at GIPKh were able to repair an dsqillograph, L
. whila aecne at the Leuna Plant were abls to dd %hiu rtyair work.

be Inability o’ produce instrumentl having & high 6hm reiiutanoo;

5. - Mget Soviet measuring instruments operate on low Ohh ‘yYesistance
{£rom.50 te 200 0hms§ ‘gince the Soviet Zone canno} produge in

strumente. with more than 200-300 Ohm resistande. ' he' résult is
- that.the end variation in Sovied instruments il arobnd’ ons or

St even tWo percent,’ whereas high grade German inqtruman&o ased in

iy advnnosd research, have only a 0,2% variation. " I#, Tor exanmple,
“sn instrument of 100 Ohm resistance is connected ‘with a themmo-

R olement of nickel, one may have .a one peroent variation, or ‘one

:»millivolt, on a soale of 100 millivolte. That meani abnut & 40

degree @rrar in the temperature being. measured. &

o. Lov quality of tharmo-coupleas‘ 25X1X

ronmorly I @ Farben required a precision of ‘0. 1 ‘Percent wvariation
.. from the value recorded by the use of a standard vire. For large-

i ths gane wiro, or the whole production will beoome #on-un&form due
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.30 incorrect ftemperatures. The problem of uniform wike:is quite
sorious when it is remembered that some hundred furnaces may be
. ,producing et the same time, or when you conaider the fact that
* 1 over the years thousands of meters of wire have been:added and
.. that the temperature measurements are based on'g fixed quality
- Qf wire. Good wiring material Wsed %o .come to Leyma from a face
«, . tory in Herne, Westphalia, in the British Zons vffﬂbﬂnany. Now
<~ vtha® this material is no longer obtainable, she.'lLeuns people
. .have to resort to makeshift solutioms. They have %o fall back
. Vm&n the use of wire furnished by a factory. in Hetisteds, hnoar
S Halle. This plant used to make only coppex.wire, but’ may, dn
-time, be able to produce nickel wire. . There:ig no:faotory in
i %he Soviet Zone which can make wire that vaxies: less: than 1.5
. percent from the old standard wire used for.thoymescouplesi’
mehe feuna people were also forced to take .gld,:but~good, quality
.lead wire; remove the insulation, and use ‘the wire féor the thermo=
>.oouples in the furnace, while new wire of poor guality wes used fo
. .eonnect . the thermo-couples to the measuring.instrusents, In thie
. Way Leuna hoped to be able to carry on for about one Fear oa thelr
reserve wire. After that a crisis will develop unless the proper
.*,nickal-ohrome wire can be procured. In the USSR the wire wsed
for thermo-couples is not very good either and only reaches a
; Precision of 0.5% minimum variation from the standasd. The ad-
vantage of this wire over that made in the Soviet. Zouo 1é that
% 18 more or less constant. ‘N.-‘~ e

Inahility to produce small, resistance thermnmetenss Resiatance
¥ thermemeters, cepable of measuring temperatures from-minug 200
it_o plus: 50000 are used in chemical processes. . It ds naturally
.desirable to make them as small as powsible -go as.to mendure the
temperature of liquids or gases in one particular spots They
Larerusually cgnstrueted having a standard 100 -Ohm resiwmtance
measured st 0 C. For best results they are made of 0.05 o plati-
,nwn wire which is not available in the Soviet: Zone. " Leuna used
.to.get . 4his wire from the Heraeus firm, located &t Hanhid near
Frankfurt s’ M. Leuna still has some etocks of: platiaum’ wiro,
-but .they ocan no longer get it from the West;. 25X1X
;hqu tried to do so, however. On the other -handji gedd r#aiat-
gnee thermometers are very small, about the..4tme .of va ‘Matoh,
., and-can:easily be smuggled across the border. . To :reliéve tha
r,ahorwage -of resistance thermometers, the quiet'zdnafﬂaa ‘be,
conRinding them on mica (Glimmer), but here againy the !.blencq #
. 8mall platinum wire leads to the making of largan-thozﬁbmeﬁprs,
E\‘gince~ths Ohm" registance of an instrument must alwaym: be the-
v -fame and more of a larger wire is required to.give .a:certéin
., Tesistance. In the USSR resistance thermometers are about as
25XZ]|?( largs. as: pencils,
{The Soviets make many other kinds of thermometersy -suth-as the
- -Feoxbora type using nitrogen gas, ether, petroleum, nerodry, eto,
yL43 the expanding agents. They also make glass- tharnomsterl of

‘_&ll.sizes and “shapes. ) , S .l
- R

;_.

“'quriage of good springs and bearings: No steel aprtus&~for ine
. 8truments are made in the USSR. They do make bronss (Rotguss)
- coil springs, but these contain copper and zine, axd are not
.,reliatant to ammonis and other chemicals, and.henca.are of  lim~ ,
-ited uee only. NN the Soviets:were planni 25X1 X
t\stqel 8pring production,
that the machine and measuring instruments plant of Schaeffer -
and Budenberg, SAG, Magdeburg, would be the logical place. Most
- of the Soviet inetruments, like the German, have moving coils
which are attached to an axis, supported by agate bearings.

SECRET
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25X1X nearly all German stone bearings were ocut ij
J Idar~Oberstein, northeast of Kaiserslautern. The Hartmann and
Braun instrument plant used to get their bearing stopes fyom -
Idar-Obarstein. Bitterfeld, in the Soviet Zone, made synthetic
bearing stones by means of an electric arc, but thay too were =
sent to Idar-Oberstein for cutting. I do not know.ef eny eyn- o
thetie bearing stones, or plant for cutting such stomes, in the "
USSR, nor do I know the source of the bearing stonss whieh:ave 'V
now used in the USSR. [N they are probably mmewring them

25X1X

from Bitterféld. ‘ 25X1X , :
E;oécurement and Regair o
i 25X1X
4. about 70 per-

cent of the instruments available were from dismantled fagiories in
the Soviet Zone, 25 percent were of US origin, and 5 percent were of
Soviet manufacture. Ilater, the same percentages applied, dut the .
German instruments were of new manufacture, having been‘p;m#“egd by
...She varions Soviet-controlled instrument plants at Magdeburg, Shempitz
and Quedlindurg. (Most of the former Soviet-controlled fivmes, SAG, o
incidentally, are now referred to by a new name; for exsmple, "Steats
liche Gerastebau AG, Magdeburg"--State Instrument Manufscinrer. This
indicates that they are state-owned, but does not specify whether
"state" refers to the DDR or the USSR!)

5. On the older instruments the lettering on the name plates was uswally’
in Jatin or English characters; on the new ones, even when they came
from German factories, the lettering was in Russian, MENENGEGGENE 751X
for instance, the name plate on a galvanometer which horse the in- L
geription #Pokazovich Galvanometer TUtikelen, Geretebany Hsgiéﬁﬂ’{&”
(Re&m‘.rding galvanometer, built-in), all in Russian letteps: The
Russian letters were also used to express international umits ench
a8 wolts, amperes, watts, etc, but the name plates never gontsinsd
any plant name or serial numbers, except the plant numbep; gueh 88
#Zawod 268", which referred to an instrument plant in Leningrsad.,

"B

25X1X

7. The Institute had a quota for repairs, but it took about six menths
bafore an inmetrwment which had to be sent out for repairs was retuxped.

- The practive of "black market repairs®, that is outside of effiocisl
channels, was etrlctly prohibited but.extremely prevalent. In gseversl

25X1X
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The Soviets have excellent State catalogs for measuring instruments.
There is one catalog for each category of instruments, such as thermo-
meters, voltmeters, and pressure gauges, These catalogs are more
complete then those we had in Germany. They show more standardized
and interchangeable instruments, while the German equivalente showed
more instruments with minor differences in size and comstruoction.
German firme under Soviet control now build instruments shown in the

Soviet catalogs in conformance with the Russian standard, — 55X1X
[ ]

a Soviet book on instruments which was used extensively at
the Institute, It contained a listing and desoription of all the
standard instiruments produced by such firme as Foxboro, ‘Siemens,

Schaeffer & Budenberg, and others, H this was mostly 25X1X
a-Rugsian copy or translation of the data contained in the instrue

ment catalogs of these foreign firms,

~ande

‘Enclosurest

(A) Measuring Instrumhnts used in large Chemical Plants

(B) Reproduced Pictures of Instruments used at GIPKh

(C) ‘Sketoh 1 Elegtronic Instrument for Chemical Analyses
. Sketoh 2 Infra=-red Devioe for Measuring Carbon Dioxida Content
of a Gas

(D) ‘Apparatus for Testing Ignition Lag of Rooket Fuels
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MEASURING INSTRUMENTS USED IN LARGE CHEMICAL PLANTS ENCL, ﬁ

‘ I Temperature Meters and Regulators

&, Types:

1. Telethermogeter--based on a manometer measuring device for use
vp to +300°C. ’

i 2, Resigtance thermometer with Wheatstone bridge sircuit and

4 o millivoltmeter or eleotro dynamometer reading (copper, nickel,
iron, andoplatinum Seaistanco wires used). Temperature range
from -2007C to +500°C. ’ .

3+ Thermo-couples as follows:

Iron~-constantan _ up to 60030
Copper-constantan up to 50000
Nickel-nickelchrome up to 900 8
Platinum-platinum rhodium up to 1600°C

The reading is on a millivolimeter, thermograph, compensa-
tion apparatus, or signal instruments.

4. Pyrometer and pyrido-pyrometer

Readingoon a millivoltmeter and temperature range from 500°
to 30007C.

5. Tuhe regulator (expansion principle)
B. TUses:

The instruments enumerated above were used in all large chemical
plants with the exception of those requiring speecial instruments

due to danger of explosions as, for example, in plants where
hydrogen is used. In these cases manometrical thermometers are

used, since they overate without electric impulses. All the above in-
‘struments canaalsqﬂhe»modifiedwto operate as pneumatic or mechanical
“regulators, and can be furnished with signal or alarm devices.

C. Manufacturers:
Measuring instruments, switchboards, auxiliary devices, etc, for

the above instruments 1 through 4 were manufactured and installed
by the following firms:

oo Hartmann & Braun Frankfurt/Main
Yoo I C Eckardt! Stuttgart
. Mangels o Leipzig
‘ Schellhase & Co (GST) - Berlin
: Askania : Berlin
Schaeffer & Budenberg Magdeburg
Siemens , erlin
Foxbori} ‘ ' USA and
Brown Soviet Union
Steinle & Hartung Quedlinburg
IG Parben Plant Control Offices : Hoechst, ete

11 Quantitz Measuring Instruments and Regulators
A. Types:.

1. TU-shaped manometers and flowmeters. These were made of glass
and operated up to 120 atm pressure (non-recordins).

ENCLOSURE (A)
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Enes, 4

2, level difference indicators. These were made of V2A stesl,
with magnetic indicator, and operated up to 250 atm (non-
recording).

3, Ring manometers--low pressure type up to 6 atm; high pressure
type up to 700 atm. They measure 1iquids (including propane,
ammonia, etec), gas, steam, and other chemicals, provided they
are not corrosive and 4o not react explosively with the block-.
ing liquids in the instruments. These blocking liquids may
be oil, carbon tetrachloride, water, mercury, etc.

4+ Pressure difference recordera:

a. Direct recording (sealing ring)

b. Magnetic transmittal

¢c. Inductive transmittal

d. Diaphragms for low pressure

(a, b, and ¢ can be used up to 350 atm pressure. For liquids
flowing 3 1/h or gases flowing 30 1/h, use instrumenis as
under 3 above.)

Regulating shutters, regulating tubes, and venturi tubes are used

as throttling devices in conjunction with the above instruments,

depending upon the product to be measured. Armatures and connect-
ing lines must be installed carefully and accurately to assure
proper measuring control.

5. Other guantity meters.

a. Piston meters for liquids (app'BO ebm/h; supplied by
IC Eckardt, Stuttgart) .

b. Oval wheel meter for liquids (app 100 cbm/h; supplied by
Bopp & Reuter)

c. Woltmann meter for liquids (supplied by Woltmann, Berlin)
d. Gas meter (supplied by Pintsch, Berlin)

e. Oreefe meter and rota meter {floating 1ift with inductive
transmission; supplied by IG Farben for own manufacture)

Use of these instruments same as for 3 above.

B. Manufacturers:

IG Farben (for own manufacture) Hoechst, Leuna, etc
Bopp and Reuter ’ Mannheim

IC Eckardt Stuttgart

Junkers Dessau

Askania Berlin

Debro Stuttgart

Hartmann & Braun . P Frankfurt

Foxbor{}, [USA and _

Brown Soviet Union

ENCLOSURE (A}
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;iII Pressure Meters and Repulators
- 4. Types:

1. Micromanometers from 0-10 ma H,0 (also recording)
2. Manometer with diaphragm or membrane 0-30 kg/cm2
3. Manometer with Bordon spring, O to 1000 kg/cm
4. Manometer with IG safety spring, 0 to 2000 kg/em
5. Pressure difference manometer
6. Vacuum manometoer
(A11 above mentioned menometers can be built as instruments for
registering, recording, telerecording and signaling, as well as
for regulsting.)

T« Air controlled manometer (manufactured by IG Farben)

8. Air controlled difference manometers (manufactured by IG
Farben)

B, Uses:
Phe manometers mentioned above can be used for almost all chemiocal
products and gases. If the gases or chemical products are aggres~
sive, intermediate membranes or blocking liquids or V2A armatures
must be used.

Cs Manufacturers:

Special firma for the production of manometers are:

Askania S Berlin
IC Eckardt © Stuttgart::
Schaeffer and Budenberg Magdeburg

IG Farben (for own manufscture) Lsuna

Special firms for the produstion of vacuum recorders and regula-

tors:
Hartmann & Braun Frankfurt/Main
Askania Berlin
Schellhase and Co (GST) Berlin
Debro Stuttgart

IV High level Indicators and Regglators

A; Typas.

l. Ring manometers using mercury and measuring up to 700 atm
pressure or O to 5 m of liquid.

2. Pressure difference meters which are automatic, magnetis,
: and inductive; operating up to 350 atm with a liguid height
of O to 10 m.
.ENCLOSURE (4)
' ‘SECRET
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3., TPloat recorder, also automatic, operating up to 25 atm;
liguid height of 10 m.

4. TFull float vecorder with suspended spring (IG patent), and
with induetive indication on millivoltmeter reading, with
liquid height up to 3 m.

5, Pressure difference meters made of V24 with magnetic trans-
mittal.

6. Pfleiderer tube (for boiler houses)

7. Indicators (stationary) with photocell and inspection glass,
operating up to 250 aim. :

B. Uses:

A11 pressure meters can be installed as instruments for register-
ing, alarming, recording and regulating. With corrosive productsy
the same precautions should be used as mentioned in IIT B above.
These instruments are used to measure the same products as indi-
cated in IT A 3 above. For liguid gases, eg, propane, ammonia,
etc, the floats should be in the container of the product which
ig measured, since boiling of the liquid can lead to large errors
in measurement,

Cs Manufacturers:
Manufacturers of the above instruments are as listed under II B.
Most of the pressure meters, however, were manufactured in the
Control Shops of the 1G Farben plants. :

¥V Analysis Instruments

A. Types, uses, manufacturers:
1. Oxygen measuring instruments and recorders
0-1% and 0-6% 0, in N,y H,s CO,

The gas sample is passed over a catalyst which causes the
oxygen to combine with some other element, and the temperature
increase is measured by a thermo-battery (crude measurement).

2, Oxygen, carbon monoxide, and hydrogen measuring instruments

: and recorders, for gas mixtures containing 0-0.1% 0 (same
as ahove, except that the heat determination is by & Wheat-
stone bridge. Sensitive measurement.)

3, Oxygen measuring instrument for mixtures of 0-1% and 0-100%
oxygen in almost all gases including acetylene, but not in
nitrous oxide. The measuring principle is & magnetic recorder
of a Wheatstone bridge (ring chamber method.).

Instruments in 1=3 above have only 20-30 seconds recording delay.

4. Oxygen, carbon dioxide, sulphur dioxide, carbon moncxide,
and hydrogen measuring insitruments on a mechanical or volu-
metric basis for measuring mixtures from 0-3% and from 0-100%
of these gases. The analysis of these gases is based on their
combustion and resulting absorption, then measuring the decrease
in volume. These instruments are used in all cases where the
gpeed of recording is not essential, as the recording delay is
2.5 to 3 minutes.

ENCLOSURE (4) SECRET
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5. Hydrogen, oarbon dioxids, and sulphur dioxide measuring in-
gtruments, From 0-1% and from 0-20% of the above constitu-
~ents of the gas to be analyzed. These instruments operate
on the prineiple of the heat conductivity of the gas to be
analyzed in comparison with that of air. MNanufacturing
firms are IG Farben, Siemens, Hartmann & Braun, Askanla.
These instruments are used mainly in boiler houses and for
fuming gases, as well as for determining hydrogen in the
ammonia synthesis process. :

6o Uras gag reoorder (infra-red recorder). This is mainly for
measuring carbon monoxids in c¢oncentrations of 0-0.1%.  The
measuring principle is hased on the absorption of infra-red
radigtions by carbon monoxide. It is used in almost all
$eohnical and gynthetic gas analysis and is manufactured by
IG FParben, Pollax in Ludwigshafen, and Hartmann & Braun in
Frankfurt all.

7. Density recorder for gases (I1G). These are of two types;
those with electric valve control (IG, Leuna) and those
with mechanical valve control (IG Oppau). The measuring
principle is based on the speed at which the gas goes through
a narrow tube as compared to that of air through a similar
tubs, The recording delay is about two minutes and there is
conasiderable interference if the gases are not pure.

8+ Density recorder for gases. This is based on the principle
of the lift on a glass sphers floating inside an upright
glass tube through which the gas is passing. The recording
is achieved through a magnetic coupling. It is used with
almost all gases provided the base gas keeps its gaseous
form at normal outeide temperatures. It can also be used
a8 an analysis recorder. These instruments are manufactured
by Pollux, Ludwigshafen. :

9. pPH meter regorder
Weasuring principle:

a., with standard antimony electrode directly on high
resistance millivoltmeter

be with glass electrode over compenaatibn amplifier

It is used for measuring the/TgﬂragﬁBentration in waste
waters, for boiler feed water purification, for control in
the production of catalysts, etc. These instruments are
manufactured by IG Farben (for their own use) and by Hart-
mann & Braun (Frankfurt al).

10, Concentration meter. These operate on the electric conduo-
$ivity between two electrodes and with an alternating current
bridge or photoslectric compensation apparatus to determine
the ourrent. They are used for the preparation of salt
solutions, eto, and are manufactured by IG Farben (for their
own use). .

11. Titration instruments (for example, instruments for titrating
aulphur trioxide), These ingtruments depend for their opera-
tion on the change of color produced as, for example, when
sulphur trioxide comes in contaot with glucose and iodine solu~
tion to give a blue color. The color change is then trans-
mitted by a photocell to a recording apparatus. These instru~
ments are manufactured by IG Farben (for their own use].
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12, Calorimeter (heat valus recorder). The gas which is to be
measured is burned underneath a calorimeter and the heat
liberated is recorded by a thermo-battery submerged in water.
‘The difference in temperature between the incoming and out-
going water determines the heat valus of the gas. This in-
strument is used to determine the heat values of almost all
combustible gases. It is manufactured by Junkers, Dessau,

VI QOther Measur&ng Instruments_and Regulators

The following measuring instruments are special instruments which
are manufactured by IG Farben, Leuna, in small quantities only, and
which may show certain differences in the individual pieces.

Dosging devices for liquids

Automatic analysers

8team pressure recorders

Thrust recoyders

Drop counter with photooell

Density meters with photocell (for liquids)

If desired, almost all measuring instruments can be remodeled as
registering, recording, alarm, telerecording, or regulating instru-
ments,

VII (Comments on the Ipstallation of Instruments

The.most serious mistakes in the technology of measurements develoy
through faulty installation. Therefore, the directing engineer must
be.a well=experienced man in eleotric thermo-measuring installation,
in order to handle short cirouit of the measuring lines caused by
moisture and/or aoidic airy faulty contaots due to corrosion; contact
resistances defective switohes; etc. He must also have enough ex-
porience with mechanical measuring instruments to be able to correct.
leaks in the measurinz lines and valvesi wrong placement of the slid-
ing throttle valvess explosions due to unsuitable tubing materialj
fanlty plapement of the measuring lines in the use of quantity meters
such ae flow 1:103 wrong sealingj ocorrosion; eto.
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General

1. By 1951 all the standard measuring instruments for temperature, pres-
sure, density, volume and electricity were available in the USSR. A
great shortage of high precision instruments, however, continued to
exist. These cannot be made either in the USSR or in the Soviet Zone
of Germany. Before World War II the majority of measuring instruments
were imported to the USSR from Germany, France, England and the USA.

Some instruments were also made in the USSR on US patent licenses.

After World War II the Soviets collected German instruments by the
carload from East German instrument plants and from the various East
German industrial and technical installations. Many of these instru-
ments were distributed in a more or less haphazard way %to Soviet 25X1X
rlants and research institutes without regard for individual require-
ments. At the GIPKh Institute, for example, 10 hygrometers,
while the whole Leuna Plant had never used more an two. As late 25X1A

ZORM NO.- ) 20
1CT-1951 S3-4F

et
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as 1951 JE criticel ireidlfbnts still in boxes that had never
been unpacked since 1946.

general application. In the post-war period the Soviets continue
make their own stendard instruments on foreign patents, but their
quelity was generally inferior %o that of the prewar instruments,
partly because of shortage of materials, and largely because of im~
proper agsembly by péorly trained technical personnel. The Soviets
are putting special emphasis on the development of electronic instru-
ments and in-this particular field they seem to be rather ahead of
the Germansg. )

25X1X

Conventional Instruments

P AT~ oA e

2.

"Special®” Instruments

}.

25X1X

] The first
two were used at the GIPKL Institute in Leningrad, the third in the
Soviet~sponsored laboratory at Leuna.

a. Electronic instrument for chemical analyses /see Enclosure (C)
Sketch 1/ ' '

The millismmeter or millivoltmeter of this instrument had & piece
of aluminum foil attached to the indicator needle in such a man-
ner that it passed between two condenser plates when the needle
moved. The current resulting from the change in capacitance is
first amplified by u vacuum tube and then used to operate a relay’
switch. The instrument is sensitive to a change of 0,2-0.3 milli~
volts, and the conderser plates can be adjusted for minimum,
normal or maximum swing of the needle. The instrument operates
with very little delay and is especially good for use in chemical
analyses where, for example, the rapld closing of a valve may be
necessary to prevent an explosion due to excess oxygen. Since
t$here is no friction when the aluminum foil moves into the elsc-
trostatic field of the condenser, the instrument requires little
repair. Its defects are that it is a low resistance ingtrument
and the magnets are not of uniform strength.

b. An infra-red device for the measurement of the carbon dioxide
content of a gas /see Inclosure (C) Sketeh 2/:

The gas to be analyzed is blown through the analyzer column,
while a gas containing no carbon dioxide, such as nitrogen, is
blown through the comparison column. Infra-red radiations pass
down through the gas in these columns into the measuring chambers
beneath. These measuring chambers are filled with pure carbon
dioxide (the gas to be determined in the test sample). Simce
some of these radiations are absorbed by the carbon dioxide in

SECRET
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the analyzer. columh,” and none by the gas 1n ‘the. comparlaon column,
the temperabume will be hlghor in' the measurlng chamber; kenpgath: . .
the comparisorn colimn. “ This temperature dlffqrence in thmimeasur— SR
ing chambers -causes a resultant’ pressure d;iferenhi&l whigh:dn: ol e
turn produces a change in ‘the dapacity of %be membraneicqnﬂenserﬂ“';f-*
conneocted between  these- chambers. The radlathns are interrupbed -

by a moving sBhutter; ‘and the resultlng variatzogs in tempewdsurer i .
and pressure-cause an alternating voltage .to be. imposed. onvthén:
direct voltage of the condenser. This’ alternatipg voltagetiis !
rectified, amplified, and read directly on &, vgltmater which is
calibrated in percentsge  of Garbon dioxide.

U R IRERET S S S
Apparatus for?tesfipg"thé'ignition lag ‘of rocket fuels [see En-
closure - (D B -

While working for Dr Franz Scheéuer in the SMA Laboratory at Launa
in September of 1946, |

_dropped at one time -

tests, one.co of 98: percent nitric acid we
e same amount .of: telts.

from a specisl pipette into approximately
fuel placed!in'an‘opén dish:' The drop of acid passed through a -
beam of light-foctused on a photoelectric cell. whioh wag. connected: "
to an oscillograph. The passage of the drop and the reaunltingi: b
flash of: the fuel. -appear as two pips on the.  Btraight line; produced‘-

by the light'beam on the screen of the oscllloscope.- A sacond, '
or time refexericé line is also prodﬂcad at the same time by a: :
tuning fork (I 2n "A" or an VE" ‘note) which activatesian’
induction coil attached fo ‘the oscilloscope.,. Thiahline has<ahowf
1000 vibrdations per ‘second and is kept constant by the vibrating:
tuning forks . Both' lines ‘are recorded on.a photowraphic £ilm whieh
runs in front ‘of ‘the screen at the rate of abaut..s 4. .per: asconﬁ
By comparing theitwo’lives, 'ie, by countlng the number of 'wibra-'
tions on the time reference line lying botween the, two pibavon T
the line produced by the  1ight beam, the ignltlon delay can peid "
calculated: to. an aecuracy of 0.001 of a scconiq A good . fuelrhad :i:
an ignition lag: of about 015 of a'second. About oune thirpd.of ﬁ?'
the sample  fusls tested consisted of a mlxtuxu of ‘benzol. coniwdnu'
ing catechol (Brehzcatechln) in solut1op., Tpese qaluticns ware L
pale amber .in color; However, I do not know the amount-of icatechol: .:
they contained. ' The: bBenzol-catechol sampies -tested showed a. IOWer 5
ignition time ‘than ‘the amlnes, but this may have becn due to the
poor gquality.of thé ‘amines available’ at that ‘time.. Altogether

80 or 90 sample: fuels were tested in some 300 to, 400 tests.” L. .

d.

25X1X

Ultru-violet X«ray, and*radioactive sen91t1ve mwaamring 1mstru-
ments:

.

SILCRE
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o lhe The Soviets do not make high grade precision instruments, nor are
; they made in the Soviet Zone of Germany. For practical purposes, the
J Soviet Zone can now be considered as part of the USSR, and, shartagea

' in the one.aresa are likely to be reflected in the other. - whe‘m" .
25)(1)( 1ng inatw were nearly dll ¥ake i‘ﬂmmu
{ ‘Leuns some which had been manufactured An'the:

J Bagt Zone and. also some Soviet-made instruments. The aldor 5

¢ _ingtruments, made under US patents, were fair in quality...
So¥let instruments, made mostly in Plant 288 at Leningrad,
erally of rather low guality when compared to the instrumeats i
‘at Leuna. The latter were made exclusively by Bartmann and Braun AG,
Prankfurt a M, or produced at lLeuns. The main ressons“for the ' quality
~9f-the instruments available to the Soviats can be summarized aB fol‘
1ows. :

T Be Scareity of competent craftsmen: The Soviet scientifis and tech-

! ‘miecal personnel are well-versed in scientific theory, but thare

~ie g great scarcity of skilled crafismen to de the acﬁuﬂl ‘W T
- I . i frequent trouble in mounting im’tm

25X1X

“or any knewledge of the principles necessary to do firaﬁ
g work¢ Even where good measuring instruments are availableh
- moat difficult problem remaine in making the proper, oennsationa
%0 the main switechboard, whioh may be hundreds of feat ‘away.Trom
the. instrument itself. 'In large chemiocal plants’ 1ike . Leuzia ‘where
connegtions have been added over a period of many years, the ﬁrob-
lems of this nature have & very direct effect on the- pruduetinn..
Thers are certain delicate taske that neither the aoviets, ner
‘even the Germans of the Bast Zone can perform. . TFor examplé, dne
to 5trumen$s whioh require the soldering of gold banda, ‘a9 gmall as
0,010,002 mn thick and placed 1 mm apart to sérve as’ elaotrioal
J,“oonnuotors ettached to moving coils, can be supplied only by
» Hartmann and Braun in Frankfurt. The Soviet training in eleotron-
iea, however, is better than it was in Germany. - Fbrfnxumylo. 15% :
. 'of the workmen at GIPKh were able to repalr an asqillograph, -
while none- at. the Leuna Plant were able to do thi@ rﬂpﬁir tork.

b Inability to ‘produce instruments having a high “Ohin réuiataneos
Jﬂ -.Moet Soviet measuring inatruments operats on low Ohh ‘répintance
(f:am 50 to 200 Ohma), eince the Soviet Zons canno roduge in-
~ 8truments: with more than 200-300 Chm resistance. @h r@ault ia
$hat the end variation in Soviet instruments is araund ona or
. even two percent, whereas high grade German inqtruman&s used in
; advanoed research, heve only a 0.2#% variation. -1f, for example,
- lan instrument of 100 Ohm resistance is connected with & thermo-
‘ :'element of nickel, one may have .a one percent variation, or ‘one
~millivolt, on a scale of 100 millivolts. That maanb ‘about a8 40
degree error in the temperature being meaaurede 25X1X

) o. Low quality of thermo-couples:
+25X1X . SR there was great diffioulty in proour-
- oodng the right kind of wire for comnductor wires or %hermo-conplas.
Formerly I ¢ Farben required & precision of 0.1 Percent wariation
.. from the value recorded by the use of a standard wire. For large-
. - goale production it is absolutely necessary to always bavy exactly.
.+ ‘the same wire, or the whole production will become non-uniform due

iy
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to incorrect temperatures. The prcblem of . uniform wire is quite
serious when it is remembered that some hundred furnaceés may be
. j,p:qducing at the same time, or when you consider:the fact that
w74 over the years thousands of meters of wire have beéen:edded and
/.. . that the temperature measurements are based on'a fixed quality -
of wire. Good wiring material uged to come to Leymna from a fao-
o tory in Herne, Westphalia, in the British Zone of ¢ Genmany. Now
ti~ . vthat this material is no longer obtainable, the ‘kheuns ‘pacple
... . -have %o resort to makeshift solutions.  They -have: to fall back
:TJ,“@n the use of wire furnished by a factory in Hetistedt, near
' Halle. This plant used to make only copper.wira, . but'may, in
time, be able to produce nickel wire. There: is mo- faotory in
 %he Soviet Zone which can make wire that varies-less:than i.S
. percent from the o0ld standard wire used for., theruo*couplas'
v..The Leuns veople were also forced to take ald,&bnt good, quality
.. lead wire, remove the insulation, and use the wire for the thermo=
--eouples in the furnace, while new wire of poor gquality wes used to
_.counect the thermo-couples to the measuring.instrusents. In this
. Way Leura hoped to be able to carry on for about one year on their
i, reserve wire. After that a crisis will develop unless the proper
.. nickel-chrome wire can be procured. In the USSR the wire used
for thermo-couples is not very good either and only reaches a
<. . pregeision of 0.5% minimum variation from the standasd. The ad-
coel vantage of this wire over that made in the bov1et Zvnm iE that
is more or less constant.

Inablllty to produce small, resistance thermﬂmeterss Reﬂiatanoa
theryometers, capable of measuring temperatures from-minus 300
%0 .pIus 500°C are used in chemical processes. . It is natiurally
~desirable to make them as small as possible .so asto ‘mwewsure the
. temperature of liquids or gases in one particular spots They
are-wsually cgnstructed having a standard 100 Ohut resiktance
measured at 0 C. TFor best results they are made of 0. DS ma plati-~
apm wire which is not available in the Soviet fone.. " Leuna used
-t9. get . this wire from the Heraeus firm, located at Hanhi near
Frankfurt a M. Leuna s8till has some stocks of platinum Wira'25X1X
chooput they can no longer get it from the Weast; NI +they
i ¢hQVe tried to do so, however. On the othem handj: good r&siat-
sance thermometers are very small, about the.gizmeg.of a ‘matoh,
and 1ganeasily be smuggled across the border.  To:ralieve thq
N hor&age «0f resistance thermometers, the SovietrZone :Has be
winding them on mica (Glimmer), but here againy the absekoe pf
;amall,platinum wire leads to the making of largen tliexriomessrs,
. 8ince: the Ohm resistance of an ingtrument must always:be the-
Bams and more of a larger wire is required to,give .w:cartdin
resistance. In the USSR resistance thermometers are abovt as
25XTX large .a8: pencils,
" (The Soviets make SIMOMeYeTHy - "as" the
-Roxboro-type using nitrogen gas, ether, petrolewn, umrcﬁxr, ateo,
.+ 28 _the expanding agents. They also make glass thermometera of
8ll sizes and- shapes. ) cone

ot "4':“ =

Ca e - . RS
; 'Shortage of good springs and bearings: No steel uprina& for ine
: etruments are made in the USSR. They do make bronzs (Rotguss)
g .c01l springs, but these contain copper and zinc, and are not
. resistant to ammonis and other chemicals, and.hence.are of" lim-
25X1Xi:ted use only. NN the Soviets were plenning

: geel spring production, N 25X
'that the machine and measuring insiruments plant of Sohaeffer .

and Budenberg, SAG, Magdeburg, would be the logical place. MNost
- of the Soviet 1netrumentsg like the German, have moving coils
which are attached to an axis, supported by agate bearings.
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nearly al
Idar«-Oberstein, northeast of Kaiserslautern. The Hartmann and
Bravn instrument plant used to get their bearing stopes fyom ,
Idar-Obarstein. Bitterfeld; in the Soviet Zone; ngde synthetic}
J bsaring stones by means of an electric arc, but they too were
| sent to Idar-Oberstein for cutting. NN not know of gnyfgyp?25x1x
thetie bearing stones, or plant for cutting such stones, in the
- 25X1X USSR, MM know the source of the bearing stones whish are
now used in the USSR. NN they are probably meewring them-

25X

from Bitterf%ld. 25X1X
v ggo&urement and Repair © 25X1X

4. I, ©oV 70 por-
cent of the instruments available were from dismantled fagtories in
the Soviet Zone, 25 percent were of US origin, and 5 pereent were of
Soviet manufacture. later, the same percentages applied, but %he
German instruments were of new manufacture, having been produced by

_Jhe. varions Soviet-controlled instrument plants at Magdeburg, Chanpltz
and Quedlimburg. (Most of the former Soviet-controlled fivms, 534G,
incidentally, are now referred to by a new name; for exampie, ot te
liche Geraetebau AG, Magdeburg"--State Instrument Menufactnrer. This
indicates that they are state-owned, but does not specify whethey
fgtate” refers to the DDR or the USSR')

5. On the older instruments the lettering on the name plates wap ugually
in Yetin or English characters; on the new ones, even ¥hen they camp
from German faciories, the lettering wae in Rusaian, 25X1X
for instance, the name plate on a galvanometer which beye the in~
geription "Pokazovich Galvanometer Utikelen, Geretebenw MagdebuwpgH
{Recording gelvanometer, built-in), all in Russian letters. The
Russian letters were also used to express international wmits ensh
a8 volts, amperes, watts, etc, but the name plates never gponigined
auy plant nmame or serial numbers, except the plant numbep, sush &8
#Zawod 268", which referred to an inetrument plant in Leningrad.,

7. The Institute had a quota for repairs, but it took about gix memnths
before an ‘imatrument which had to be sent out for repairs was returped.
- The practive of "black market repairs®, that is outside of eoffisisl

channels, was strictly prohibited'but.e;tremely prevalent. JIn several

25X1X
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8, The Soviets have excellent State catalogs for measuring instrumentis.
2 There ie one catalog for each category of instruments, such as thermo-
'} meters, voltmeters, and pressure gauges, These catalogs are more
/  complete than those we had in Germany., They show more standardized
';' and interghangeable instruments, while the German equivalents showed
more instruments with minor differences in size and consiruction.
German firms under Soviet control now build instruments shown in. the
i Soviet catalogs in conformance with the Russian standard, [N 25X1X
25X1X a Soviet book on instruments which was used extensively at
e tute, It contained a listing and description of all the
-standard instruments produced by such firms as Foxboro, Siemens, 25X1X
Schaeffer & Budenberg, and others, (NN this vas mostly
a Rugaian gopy or translation of the data contained in the instrue
ment catalogs of these forelgn firms,

=onde=

Enclesures:
(4) Measuring Instruments used in Large Chemical Plants
(B) Reproduced Pictures of Instruments used at GIPKh
(C) ‘Sketch 1 Eleotronic Instrument for Chemical Analyses
. ~Sketech 2 Ini;a;r;:sbevioa for Measuring Carbon: Dioxida Content:

(D) Apparatus for Testing Ignition Lag of Rooket Fuels
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MEASURING INSTRUMENTS USED IN TARGE CHEMTCAL PLANTS Enes, ﬁ

. I Temperature NMeters and Regulators

& Types:
1. Telethermogeter--based on a manometer measuring device for use
up to +300°C,.

! 2. Resistance thermometer with Wheatstone bridge circuit and
millivoltmeter or elsctro dynamomster reading (copper, nickel,
iron, andoplatinum Eesistance wires used). Temperature range
from -2007°C to +500°C. -

~
3. Thermo-couples as follows:

Iron~constantan . up to 60020
Copper~constantan up to 500 c
Nickel-nickelchrome ] up to 900° g
Platinum-platinum rhodium up to 1600°¢C

The reading is on a millivoltmeter, thermograph, compensa-
tion apparatus, or signal instruments.

4. Pyrometer and pyrido-pyrometer

Reading on & millivoltmeter and temperature range from-500°
to 3000°C.

5. Tnbe regulator (expansion principle)
B, Uses:

The instruments enumerated above were used in all large chemical

plants with the exception of those requiring special instruments

due to danger of explosions as, for example, in plants where

hydrogen is used. In these cases manometrical thermometers are

used, since they overate without electric impulses. All the above in-

‘struments can.also .he modified to operate ‘as pneumatic or mechanical
- regulators, and can be furnished with signal or alarm devices.

C. HManufacturers:
Measuring instruments, switchboards, auxilisry devices, etc, for

the above instruments 1 through 4 were manufactured and installed
by the following firms:

o Hartmann & Braun Frankfurt/Main

Ik I C Eckardt' Stuttgart

. Mangels Leipzig
Schellhase & Co (GST) Berlin
Askania : Berlin
Schaeffer & Budenberg . Magdeburg
Siemens . erlin
Foxboré} ' _ USA and
Brown Soviet Tnion
Steinle & Hartung Quedlinburg
IG Farben Plant Control Offlces : Hoechst, etc

II Quantity Measuring Instruments and Regulators

A. Types:.

l. TU-shaped manometers and flowmeters. These were made of glass
and operated up to 120 atm pressure (non—recordlzv)

ENCLOSURE (A)
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2., level difference indicators. These were made of V24 steel,
with magnetic indicator, and operated up to 250 atm (non-
recording).

3. Ring manometers--low pressure type up to 6 atm; high pressure
type up to 700 atm. They measure liquids (including propane,
ammonis, etc), gas, steam, and other chemicals, provided they
are not corrosive and do not react explosively with the block-.
ing liquids in the instruments. These blocking liquids may
be o0il, carbon tetrachloride, water, mercury; etc.

4. Pressure difference recorders:

a. Direct recording (sealing ring)

be Magnetic transmittal

¢. Inductive transmittal

d. Diaphraghs for low pressure

(a; b, and ¢ can be used up to 350 atm pressure. For ligquids
flowing 3 1/h or gases flowing 30 1/h, use instruments as
under 3 above.)

Regulating shutters, regulatihg tubes, and venturi tubes are used

as throttling devices in conjunction with the above instruments,

depending upor the product to be measured. Armatures and connect-
ing lines must be installed carefully and accurately to assure
proper measuring control.

5. Other guantity meters.

a. Piston meters for liquids (app 30 cbm/h; supplied by
IC Eckardt, Stuttsart) :

b. Oval wheel meter for liquids (app 100 cbm/h; supplied by
Bopp & Reuter)

c. Woltmann metef for liquids (supplied by Woltmann, Berlin)
d. Gas meter (aﬁpplied by Pintsch, Berlin)

e. Greefe meter and rota meter (floating lift with inductive
transmission; supplied by IG Farben for own manufacture)

Use of these instruments same as for 3 above.

B. HManufacturers:

IG Farben (for own manufacture) Hoechst, Leuna, etc
Bopp and Reuter ' Mannheim

IC Eckardt : Stuttgart

Junkers Dessau

Askania Berlin

Debro Stuttgart

Hartmann & Braun . p Frankfurt

Foxboro USA and

Brown :} Soviet Union

ENCLOSURE (A)
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(III Pressure Meters and Regulators

A; Typess

1.
2.
3.
4.
5.

6.'

Wicromanometers from 0—16 ntin H20 (also recording)
Manometer with diaphragm or membrane 0-30 kg/cm2
Manometer with Bordon spring, O to 1000 kg/cm2

Manometer with ICG saféty spring, O to 2000 kg/§ﬁ2

Pressure difference manometer

Vacuum manometer

25X1A

Evea, 4

{411 above mentioned manometers can be built as instruments for
registering, recording, telerecording and signaling, as well as
for regulating.)

7. Air controlled manometer (manufactured by IG Farben)
8. Air controlled difference manometers (manufactured By IG
‘ Farben)

Be Uses:

Phe manometers mentioned above can be used for almost all chemical

products and gases,.

If the gases or chemical products are aggres-

give, intermediate membranes or blocking liquids or V24 armatures
must be used.

Ce Manufacturers:

Special firms for the production of manometers are:

Askania ’ Berlin
IC Eckardt ’ Stuttgart::
Schaeffer and Budenberg Magdeburg

IG Farben (for own manufacture) Leuna

Special firms for the production of vacuum recorders and regula-

torss
Hartmenn & Braun Frankfurt/Main
Askania Berlin
Schellhase and Co (GST) Berlin
Dabro Stuttgart

IV High level Indicatore and Regulators

A. Types:

1,

2.

Ring manometers using mercury and measuring up to 700 atm

pressure or 0 to 5 m of liquid.

Pressure difference meters which are automatic, magnetic,
and inductive, operating up to 350 atm with a liquid height

of 0 to 10 m.

ENCLOSURE (A)

Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6

‘SECRET



Approved For Release 2001/08/02 : CIA-RDP81-01028R000100120001-6 25X1A

~4- EnNee A,

3, Tloat racorder, zleo autcaabic, operating up to 25 atm; -
liguid height of 10 m.

4. Tull float recorder with suspsnded spring (IG patent), and
with inductive indication on millivoltmeter reading, with
liguid height up to 3 m.

5, Pressure difference meters mnade of V2A with magnetic trans-
mittal. .

6. Pfleiderer tube (for boiler houses)

7. Indicators (stationary) with photocell and inspection glass,
operating up to 250 atm,

B. Uses:

All preassure meters can be installed as instruments for register-
ing, alarming, recording and regulating. With corrosive products,
the same precautions should be used as mentioned in IIT B above.
These instruments are used 40 measure the same products as indi-
cated in IT A 3 ahove. TFor liguld gases, eg, propane, ammonia,
atg, the floats should be in the container of the product which
is measured, since boiling of the liquid can lead to large errors
in measurement.

Ce Manufacturers:
Manufacturers of the above instruments are as listed under II B.
Most of the pressure meters, however, were manufactured in the
Control Shops of the IG Farben plants.

v Anslyvsis Instruments

As Types, uses, manufacturers:
1. OQOxygen measuring instruments and recorders
2
The gas sample is passed over a catalyst which causes the

oxygen to combine with some other element, and the temperature
increase is measured by a thermo-battery (crude measurement).

0~1% and 0-87% 0, in Nyy H,, CO

2., Oxygen,; carbon monoxide, and hydrogen measuring instruments
and recorders, for gas mixtures containing 0-0.1% 0, (same
as above, oxcept that the heat determination is by & Wheat-
stone bridge. Sensitive measurement.)

3, Oxygen measuring instrument for mixtures of 0-1% and 0-100%
oxygen in almogt all gases including acetylene, but not in
nitrous oxide. The measuring principle is a magnetic recorder
of a Wheatstone bLridge (ring chamber method.).

Instruments in 1=3 above have only 20-30 seconds recording delay.

4. Oxygen, carbon dioxide, sulphur dioxide, carbon moncxide,
and hydrogen measuvring instruments on a mechanical or volu-
metric basis for measuring mixturea from 0-3% and from 0-100%
of these gases. The analysis of these gases is based on their
combustion and resulting absorption, then measuring the decrease
in volume. Thess instruments are used in all cases where the
speed of recording is not easential, as the recording delay is
2.5 to 3 minutes.

ENCLOSURE (&) SECRET
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5. Hydrogen, carbon diczide, and sulphur diloxide measuring in-
struments. Prom 0«1% and from 0=20% of the above constitue
~ents of the gas to be analyzed. These instruments operate
on the prinmciple of the heat conductivity of the gas to be
analyzed in comparison with that of air. Manufacturing
firms are IG Farben, Siemens, Hartmann & Braun, Askania.
These instruments are used mainly in boiler houses and for
funing gases, as well as for determining hydrogen in the
ammonia synthesis process.

6o Uras gas regorder (infra-red recorder). This is mainly for
measuring carbon monoxide in goncentrations of 0-0.1%. The
- measuring principle is hased on the absorption of infra-red
radiations by carbon monoxide. It is used in almost all
technical and synthetic gas analysis and is manufactured by
IG Farben, Pcllux in Ludwigshafen, and Hartmann & Braun in
Frankfurt all. '

7+ Density recorder for gases (IG). These are of two types;

" those with electric valve control (IG, Leuna) and those
with mechanical valve control (IG Oppau). The msasuring
principle is based on the speed at which the gas goes through
a narrow tube as compared to that of air through a similar
tube, The recording delay is about two minutes and there is
considarable interference if the gzases are not pure.

8. Density recorder for gases. This is based on the principle
of the lift on a glass sphere floating inside an upright
glase tube through which the gas is passing. The recording
is achieved through a magnetic coupling. It is used with
almost all gases provided the base gas keeps its gaBeous
form at normal outside temperatures. It can also be used
a8 an analysis recorder, These instruments are manufactured
by Pollux, . Ludwigshafen, C

9+ pH meter recorder
Measuring principle:

- a, with standard antimony electrode directly on high
resistance millivolimeter

b. with glass electrode over compensation amplifier

It is used for measuring the/Tyﬂr85590ntration in waste
waters, for boiler feed water purification, for control in
the productien of catalysts, etc. These instruments are
manvfactured by IG Farben (for their own use) and by Hart-
mann & Braun (Frankfurt al).

»

10, Concentration meter. These operate on the electric conduoc-
tivity between two electrodes and with an alternating current
bridge or photoelectric compensation apparatus to determine
the current. They are used for the preparation of salt
solutions, ete, and are manufactured by IG Farben (for their
own use).

11. Titration instruments (for example, instruments for titrating
sulphur trioxide). These instruments depend for their opera-
tion on the change of color produced as, for example, when
sulphur trioxide comes in contact with glucose and iodine solu-
tion to give a blue color. The color change is then trans-
nitted by a photocell to a recording apparatus. These instru~
ments are manufactured by IG Farben (for their own use).
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12, Calorimeter (heat value recorder). The gas which is to be
measured is burned underneath & calorimeter and the heat
liverated is recordad by a thermo-battery submerged in water.
The difference in tempasrature between the incoming and out-
going water determines the heat value of the gas. This ine
gtrument is used to determine the heat values of almost all
ocombustidle gases. It is manufactured by Junkers, Dessau.

" VI Qther Measuring Instruments and Regulators

The following measuring instruments are special instruments which
are manufactured by IG Farben, Leuna, in small quantities only, and
which may show certain differences in the individual pieces.

Dosing devices for liquids

Avtomatic analysers

Steam pressure recorders

Thrust recorders

Drop counter with photocell

Density meters with photocell (for liquids)

If desired, almost all measuring instruments can be remodeled as
registering, recording, alarm, telerecording, or regulating instru-
ments.

VII Comments on the Installation of Instruments

The. most eerious mistakes in the teochnology of measurements develop
through faulty installation. Therefore, the direecting engineer must
be.a well-experienced man in electric thermo-measuring installation,
in order to handle short cirouit of the measuring lines caused by
moisture andfor acidic airj faulty contacts due to corrosion; contact
resistance; defective switches; etc. He must alsc have enough ex-
perience with mechanical measuring instruments to be able to correct
leaks in the measuring lines and valvesj wrong placement of the slid~
ing throttle valvesj sxplosions due to unsuitable tubing material;
faulty placement of the measuring lines in the use of guantity meters
such as flow 1:10; wrong sealing; corrosion; etc.

ENCLOSURE (4)
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An En?ra—rqd Device for the Measurement of the Carbon Dioxide Content of a
N Gas
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Atb. 20. Tragbare Gerite. a Huolegehduse yon H. & B. b PreBstaffgelliuse von H.& B
¢ Metallgehiuze von Weston, d Prebatofyeh&nse der AEG. e Frebstofigehiuse von S, & H.

t “tontage-Instcument ir Prebstofgehaunse vou S,

Portable ipparatus with Metal, Woocd, and Compressed Cases

e

Abb. 102. Mefiwerk n:it mittel-
barer Kontakigabe durch Mo-
tor (H. & B.-Regter). 1 Mefi-
werkzeiger, 2 Brucksmvk. 3
Falibdgel, 4 Symchronmotor.
5 Uberséﬁunfg‘?etﬂébe, 6 Kur-
| venschaibe, 7 Tragarm. 8 Med-
g v"%}g, ¥ Wippe 10 B-haki
re, 11 ot i

Indirect Contact Control Anparatus

» - «
Avb. 160 Linienschrotber sut dusch Moies suwogier Feder (. Mikromax'™ 5 .o tocds & Nor
!lslru}p). s Schelung. TAE, Thetmogisimeps, Y.L Normalelement, G {galvanometss.
% Batierie, A Rogelwiderstand, S Schieifendrahtspannungsieiler. Ry -« #ideratania.
4 ¢ Maecheniscke Ausfuhrusy der Abgleichvorrichiung. 1 Spanafs Fodt N
gag‘ des Nollinstruments, £ Fallbiigel, 5 Gegenlage, 6 Abiasthebel 7 lpe -t
eiben, # Kopplungshebel, 10 Kupplungsrad, it feat verhnod. . i
. spanpungateiler 3 in e

“Mi-romax” Jine Recorder .Balanciug Divice,
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Abh. 125, Elektromagnetischer Zeitschreiber

E-106. Adfhau des MBHG-CO, SeRFeBFD

_ 8cheria Elektrischer Antrieh (H. & B
N St sauba Tor Getriebekasten.
h, . achrail T Tlebekasten, d i i
mit Kby Motor, Q Quecksilberfitliachraube, 1 Gus- h"]'QCtromagnetlc Time

iAtritt; 7a \Wasservoriage, 2 BSaugiperre, Recorder
g ~Drickeperre, 4 Volummeter, 5 Absperrohr,
8,7, 8 9 Rohre, 18 MéBglocke, 11 Schrelb-
hebel, 72 Zylinder, 13 Tauchkolben, 14 AD-
triebghebel, 15 Schalthebel, 16 Quecknilber-
i Elter, 18 Schau-
itter.

P enerk s 2 H
Bt v i1 2,
PV AUT RTINS A
Kaopt e Zeiced)

schialter, 17 Tintenvo
6hY, T8 F

¥ (Diagramatic)

25X1A

98RBGEPIOF;

81:09028RB0G
(Bchematic)
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Abb. 84, S&hwmnmrdun lxllubmow«r mit

Seb et e st e g
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G gl [S O . f . . ) ) )
Ring Balance Flowmeter (Float Type) Recording Flowmeter

(Fl6at Type)

ABLCO0 Durehtlindmes<c; it \'vnhu;x.xhl iBopp & enthoer),

Récording Flowmeter (Venturi Type)

Abb, 94,
Zseitaeh - Draeksehyeib r CEekardty,

‘Pwo-f0ld Pressure Recorder

25X1A
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Abb, T4, Kongiensograplien vou Brown mit IPhirenselaltung. a mit ablantendem Strelfen,

b mit Kreiblatt,

Comper.sating Graph {Brown Type) a. Loving Band Type
b. Circular Type

Ahh, 130, Scéhaltung der’ Kompensographen nack Alb. 149, 7 Skida, 2 Kehicigdrattwiderstand,
; Drahtseil, 4 Zeiger, 5 Rollen, 6 Thermoclement, 7 Motor, & Batterie, 9 Schieifer, 18 Weehsel-
stromuvetz, 11 Weehselrichiter, 42 Transformator, I3 \erstirker.,

Wiring Diagram of the Above Compensating Graph

- r Setnede

Abb, 164. Sechaschlelfen Osnllogesph ~ & H.

Tenchtse im0 v 3.

25X1A . Portable csthd&e Ray Oscillograph
(Gefman Phillips)

Six-band Optical Gs¢illograph Wl 1T Praharer Kathodstiai - Osallusand it
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AN ff7f¥é  :_ + tor (H.&B.Regler). 1 Mes,

Indirect Contact Control Apparatus

f- '- - X 5 Dbersetsun qgemcbe. 6 Kur-

T Abb. 20, Tyragbare Gerite. & 16]15&!1'5“:9 von H. & B
¢ Melaligehknze von Weston, d Prebstofgeblusc der AEG. e Prefisto
I - ©  f Montage-Inztrument {n Prefstoffigrhause von S. & H.

T

Abb. 102. Meflwerk nvit mittel- 5
barer Kontakigabe durch Mo- .

.- werkzeiger, rackstick, 3

Falibtgel, 4 Syachronmotor,
venscheibe ragarm. § Meb-

B0

P ¢ o o
Abb. 109, Linienschrelber mj Moter bow:
o B . 'H:rug). ‘s Schaltung. !’ﬂ ement, .#
P R o .3 Batterie, R, Regsiwiderstand, 8 8chlsifandrah
g : “ b und ¢ Mechapische Ausfuhrung der Abglel
: : .3 Zeiger dos Nullinstruments, 4§ Fallbogel. § .

vesscheibon, # Rapplusgsbebel, 18 Kuppian

"Micromax" iine Recorder

b “Piefatoflgetiuse von I_T:' &b
5gc-hiuse von 8. & H.

§ Abtas

er Peder (.Mikro
E. Norma elelment', @, Nuligslvanomeier,
tspanmungsteiler,
ehvorrichiung.

< B .
max‘’ von Leeds & Noar-

Ry - ¢ Ry Widerstanda,
nufaden, 1 Drshipule.

1 3 )
lh.b:r..7 Antrisbewelie ¥ Rn;

rad, it, feat verbaod = dee  hoedewdrati

spinntngs eilar 8 in a .
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Dynamic Counter "~ Dynamic Counter

X SRR B i Abd. 19, sines salisttftigen Photozeileakesm-

| T " . . Bnnﬂan H. &8.}). T Trasstormator, Photesslds,
: o - ‘ . Drelelek re, L aeils, G é.,.......,,,
B 3 ! . ‘ B g Melapanaung, A Atasigegecti.

Automatic Photocell

R (L.h‘b. 7. ""«‘.‘:.':::‘.t'.‘:.‘:;" Compensator Switch
o " Faupeass . :

Bolometer Amplifier (without
Compensation Switch)

27

N

g

' » o
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Abb, 33, Gusk trats » Medblock mit 4 MeSkammern und Gasfthrung, 1 Mes-
<o - dthble, sdrib rtickenschalt 1 und § Mel- bzw. Vergleichadrihte, 3 Konsen-
% Yn-":hh 50D 5 m‘.‘lmmna. ¢ Batterls fir

- . ‘Btrommes: don Heisstrom &
~',M°" Anselgegertt, ‘7§Scneild:iﬂbuhnd far Feinabgleichung. :
’-.\ . ) - -
\\ Gas COncentratidn Measurding Equipment
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" AL (0. Tvpenarad vines Kompensation
Sehreibers(Foxboro) fite mehrere Megstelon -

k = ) : P ) ) ’ " ’ . R )
* O'XbO;I'O 'compensatlng Recorder ' Abb 1t Mvhn‘arbl’unkldr\l}-k--r eilirs Kumwnca(im\.ﬂ’svhroih_vrﬁ :
(#heel Type) : ~ o). A
‘ - Nultiple Color Dot-printing.
Compensating Recorder (Brown)

Co

iiss

t - 4
f ” [
Vbl 7o, Registriernder ’l’)rlu'kuu'ssrr.‘ Abb, 76, l)r||('l\;(-}‘m ther nach dem "l'n'm-h: -—t:ﬁ"‘z -
S e B, " glockenprinzip. Sclwematisch, (hebro-Werk.) S
Presgure Recorder “Fressure Recorder of _ ,
the Submerged Bell Type . e iAhb.Ss. Dul:chﬂunziieuel;.

Tauchglockenprinzip (Debro).

Flowheter‘(Subﬁérgea
Bell Type)

= i - °
Rl DT, Gosde s ohreiher (Patlux Gone o HOL ¥/

@as Density Recorder : ‘ ’ _
' . . . ENCLOSURE (B).

Approved For Release 2001/08/02 : CIA-RDP81-01028R0001001306613 °F ©




w
i
~7
o Ahic =0 ‘-l.h Vorabet o Sel s 11“ e et
X X Abh. &< Schwi rdurchindnies i St Jreagreer G W § u '
\ . ~ Ul 0 RBngaooe rAntest o ftoa Lo ma.gnet;s:,'héx;‘%(nml)llunjg )\:‘:m;ﬂ(r mit e " H’ \' ll‘”\] |“l\ - - o
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Al un, I'nr;'hlﬂ-'l,lm-w-.x wit Ventaiehy Boppe o Heuthery,

Recording Flowmeter (Venturi Type)
. Vit
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. _ ' . Two-fold iressure Recorder
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25X1A .
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Abb, 123. Sechsfarbenschrelber (H.-& B) A
schematiech, ]

' §ix-color Recorder '

Abb. 108. Aufbau -des Mono-CO,-Schrelers
(Mailisk). Schema, A Elektrischer Antried.
B Gaspumpr. C Absorptionsgefdfl, D Regi-
strierwerk, E Oltdllachraube fir Getriebekasten,
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Abh. 125, Elektromagnetischer Zeltehrisiber
. S (Ho& B

Kaaten, Electromagnetic Time
2" Baugspegre, Recorder
5 Abeperrohr, e

Mefiglocke, 11 Schreib-
13 Tauchkolben, 14 An-

16 Quecksilber-

17 Tintenvorratshehdlter, 18 Schau- -

Recordér : (Df.agra.mat ic)

W98 R ndekartenechireiber o
S et Wedpdedernebiwer ko clrawn, - F Motor, Q Quecksllbermllschraube.
S Motk 2 Hebelwork, S Chey- eintritt, la Wasservoriage,
U st ioge s bera, L e ] 3 Druckeperre, ¢ Volummeter,
S etk lv-’\.«h'rril,}\ roq 8,7, 8, % Rohre, 18
S Knept tar Zewenstolfung, SKreis- hebel, 12 Zylinder, ¢
P - blatt. ' riebshebel, 15 Hchalthebel,
ST ‘o . . . schalter, Tintenyora
LT o N B Co _rohr, 19 Fi mutter.
Cireular Chart Recorder r 18 FARIDQILEST
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bb. 1247 Sechafarbenschrefber (AEGY sehema-
tisch,

Six-color Recorder
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Six-band Optical Gsdﬁllograph
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Abb, (9. Konpusographen son Brown it Wihrenschaltung. o it abtivntendem strelivn,
) ’ I mit Kreistdatt. .

a. Moving Band Type

Compernsating Graph (Brown Type)
. - b Circulgr Type

L4
arli Abb. 148 1 Skals, & Schleifdrahtwiderstamd,
Mutor, § Batterie, 9 Schleifer, 10 Weehised-
tormator, 13 Y erstiirker,

——
Abhe, £50. Schaltung der’ Kompeurographen n

} Drahbtecil, 4 Zeiger, 5 Rollen, 6 Thermoelement, 7
stromuetz, 11 Wechselrichter, 12 Trane

Wiring Diagram of the Above Compensating Graph
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AbD. 164. Sechmschicifen -Usallograpt, ~ & H. ' "

Fragharer - Rathod netrabd - Osziloprgde hilipe
Fouehitaehiing 90 e @,

‘Cathode Ray Oscillograph
(Cerman Phillips)

\hio 1700
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