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JeGo ECKARDT 4.0G.
BAD CANNITADT
* - STUTTGART

1. PARTICULARS OF TARGET

Location - Bad Cannstadt ( guburb of Stuggart) in
continuation of Lowenstrasse off
Heilbromner Str.

Type = Pressure gauge, Préssure, Temperature and
Flow reccorder Facbory.

Condition of target. ZHssentially intact. Minor
damage by fire had been repaired.

£.  SUMMARY

The firm's Bad Canunstadi factory specialised in
the meanufacture of commercial prossure gauges of the
bourdon tube and dlaphragm type for toilerg, and
- industrial plant generally. In addi%ibn three main
‘types of flowmeters for industrial Lss were manufact-
ured, all of which worked on the Fundsmental principls
of measuring the differential pressure ascross a sharp
edged circular orifice in %he pipe line, Capillary
type dial reading thermometers of the mercury bulb
‘and ether-ether vapour types were mede 2nd & Torm of
industrial bimetallic shermometer for use chisfly in
bakeries snd similar ovens was produced. This last
was not of the bimetallic strip type but wes the Torm
in which the difference beiween tha expansion of the
‘gteel shroud and an Invar rod wes arranged o operate
& pointer via a gultadle linkage.

lany models of fthe pressure gauges, flowmebers
and thermometers were oI %iAe chart recording type in
which mechanical linkages werc srranged %0 move bhe
recording pen over s chart driven by elock work.

The mos% notable feature was the application of
the Patin self balehoing bridge electrical circuit

.~ %0 remote transmissions for these instruments. The
- - Tirm hed developed a laorgs size transmitter and in-

- dicator for thig purpose for upiversal applicztion
- Wnder licenoe from Patin, ) ,

The firm operated a secord fachory &t Sonneberg
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- in Thuringis at which 2ll $heir alréraft instruments
were mzde. The most interésting of $hese was the
elegtnical wransmitting oil and fuel pressure and
tempercture gauge of the Patin self balancing bridge
type Fl. Nos.20571-1 and 20682, made under Yicence
from Fautin, ' : o i ' B

‘Technical details of the Tirmg presgure and
Tlow gauges werse obtained ‘together with defails of the
fine potentiometers employed in *the Patin transmisgsion.
4 brief deseription of the Patin self balancing bridge
~oireuit is given in Appendix 1. :

3, . FERSONNIL

The Director of the Bad Cannstadt works is My,
Friedrich Gross. Gross had a gensral kEnowledge of the |
items and technical details of what was made -at the
Tirm's Sonneberg factory., Co
Gross and Hans Lechner, an engineer cocupying a -
supervisory post, were the principal contacts. ‘Lechner.
speaks English well, o .

-

- The firm employed about 700 men at Bad Cannstedt,
including & drewing office staff of 10 =nd sbout 50
apprentices who were accommodated in a well equipped. . .
training school. I

4. EIRMS PRODUCTS

At Sqnheberg the Tirm made aireraft insitruments ‘
including the following:- _ -

Bourden tube pressure gauges of the conventional
Gy pe
- Alr Speed Indicators of the conventional type :
Electrical Trensmitting oil and fuel -pressure and«y -
temperature gauges of. the Patin self. balancing
bridge type under licence from Patin.
Petin type Master and Repeater Cpmpeesese,

Questioned about altitude recordecrs orf fthe Fuess
type w;th‘moulded,covgr;and,gurvedﬁtransparenﬁgplastic
window covering the drum clock, which had been secen
beering the firm's name, Gross .said tha$ they had not
made these since.l1939 when Fuess of Berlin. ook over
full production. o ‘ . : :
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At Bad Cannstadt the flrm produced tho follow1ng =
induutrial 1n5uruments'-' . '

-:_Prewsure gdubes of uhe bourdon tuabe and diaphragm*
Flowmsters . of the orifice plate type w1th 1ndicat-'
org, of the differential press ure wauge and
_ ring balance types.
LI Caplllary type dial reading thermomeuors of tne
T mercury bulb and ether-ether vapour type.
Bimetal ‘thermemetc¢rs of the type in which the
differenee hetween the expangion of the nteel
shroud and an Invar rod was arranged 4o ‘
operatc a p01nter vis, a suitable linkage.

Many models of pressure gauves flownme ters and
thermometers were fitbted w1th chart rmcordLnD gear driven
' by GlO“kWOPk.‘- C

The flrm had also produccd a standard-transmitter -
~unit on the Patin self balanceing bridge circult principle
- which could be fitted to many of these recording

ingtruments to give a2 remote indication operated slecm
trlcdlly.

5 POTENTIOM&TER WINDING TECHNIQUE

Thedl“tln?ul hlng forture of both Lh' Patin
elestrical ‘transmisting thermometers and pressure gauges
and -the Patin compass 1s the fineness and presision of
the small potcntlometers and brushes employbdu

Gross gave the following desbtails of the productlon
- and testing of these recistors.

: QOriginally the resistors were hand wound, but at
. Somneberg machines had been installed for WLndlng both
the strip and ring types. The firm had adopted the
gelf balancing bridge c¢ircuit for appllcatlon to their
industrial. recording instruments and since the number
'produced ( about 40 per month} was not large enough to
warrant the use of machinery at Bad Cannstadt, hand
winding was retained there. - The operatives were ing-
- ensively trained by Patin in the first place and the
- process required great skill, but the production time
wag now only 40 minutes for ﬁhe hand w1ndlno of a small
potentlometer 9 mem. 1n d1ameter and covering 270°




For the aircrafi ingtrument resigstors they had
formerly used FPlatinum Iridium a2lloy wire, bubt latterly
uged 70% Pt. 30% Lg. (Platinum Silver £1loy) for- both
brushes and resistor., Diamcter of wire was 0.06 m.m.
For these materisls, the brush pressure was 0.6 to 0.8 .
gns. and a simple spring balance with the LOlednGO
marked-on it was uscd to teat thls factor. :

The firm was not allowed Le use’ Pt. Az, alloy
wire for industrizl ingtruments and here they ussd
special Congiantan alloy known sz "Potentiometer Constan-
tan" supplied by C.J. Vogél, Berlin, Kopenick, The
wire-was cnamclled and waS‘0.0Gﬂto 0.08 m,m, in
diameter., ' : - s s :

There were 80 w1ndlugs In g gpace of 1 m.m. and

a toluranc was 2709 % QQHN on tho angular length and
O olung ¢ 20 obias. on raos’sbance. Conbeoot pr 580G

for this wire and brish metorial we.s higher . thah. with
platinum=silver as the 2oniact resistance was highore
A contact pregsure. of.1.0 g.u. .wags therofore uped .

6. INDUSTRIAL INSTRUMENTS

6.1 Flowmeters Veeder typs ccounter wheels for g
some types of recording instrument were obivained
from Irion cnd Vosscler of chdcnnlngen.

I,G, Farben Industrie were good customers for -
indugtrial - flcowms Serg whieh were of three typcs
ag follows:- all measured the differential
pressura acrosg an OrlilGO in tho plpe line.

(a) The Dlaphrupm Tvpg

The pressures were fed to opposite s;dcs
of a corrugated diaphragm and the movement
transmiticd via a linkege to a pointer. The
noteworthy feature of these wes.the formation
of the disphragm chamber which consisted of

- two castings Jjoined by-.z flange. Twe dia-
phragmns corrugated to match the moving dia-
~phragm in the cenire were.covered on their
* backs with small brass wire hooks which were
“keyed into a cement filling between the
fisdiaphragms and tme Ainner curved surfaces of
the cagting A -metalk: corfugLucd lining - was
thus fonmed for the moving diaphragm chamber

- e



“the corrugetiong of which matched those of the
moving diaphragm exdctly, and supported the' .
- moving diaphrapgm over itg whole arca under

. overload preésures'from either sido,

f(b) Rlng Bul¢nce Tyns - (High prossUre)
A Stecl tubul;r ring of about 270 gnrular

degrees ig gupported on a2 knifc sdge and the Llow~

est part {about 180%) is filled with morceury.

The diffecrential pressures are fed bto the apen .

ends -of the ring fthrough ceilcd spring tubcs

and the mercury is thercby displaced onc way or

the other which unbalences thoe rlng-andAcauses

it to turn about the knife cdge. The move-

ment is recorded by 2 suitable linkege and .

pOLntcr system. (Drom charts and Pabtin trans-

misaéion were £ittcd on a samplc examined).

_ (Ql Rlng.Bglancc Ty pc (Low pressure)'

- The prineiplc im the samc s dcscribed
abovc cxecpt that the ring is of squarc

cotion 2nd ig maede . in shegt, stoe 1 g
re88 of continous form With a 1tign

at ono goinL. The ring is half illled
with'water Instead of norcury.

. 642 Progsurc Gaugcs’

The firm had nc expericence of Bryllium
Copper alloy bourden tubcs; tholr cxporience
wag limitcd te -Brass, Ehcsphor Bronze and
“8tcel which they uscd as followss=-

Brags up-to prchure of 5-6 ﬂtmospherus.

P. Bronze up to- prcgsures of o0
~atmogpheres
- Stheel up to progsurcs ¢f €00 atmosphcres
(in spcceial clrcumsianccs with hardcncd
Stcel Beurdons up to 1200 atmosphcres.
Thu stcel was 0.3 to 0. 6% Carbon stecl.

The Lirm gonbrally workcd to an ovcrall
accuracy tolerancc of 1 a% oIl DPresSsurc gAaugos
and a mean ovorlcad of 100% (loss for the
lower pregsure ranges). '
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They furnished Certificates of accuraoy by
the .Fhysikalisoh Technische. Reich Anuhalt
Borlln on requesb by customerg.

7.  PRODUCTION METHODS

Apart from their adoptlon and applicatlon of T ine
potentlometers for D.C. electrical trangmigsiong the
firm's production methods appeafed ‘to ‘be conventlonal
and even consefvatlve.

Thc hdﬂd formlnb‘of bourdon tubeo wag observed by
filling the tubing with sand clamping 'one 'end in a
split mandrel and rotatlng round the mandrel with a
tommy bar, ‘

Commercial 1nstrument dials were produced by a phote
lithographic process and printed on metal using s rubber

roller transfer from the stone to the dial pluttn
Some dials werc teuched up by hand painting.. o

The firm's apprenticeship scncmc which trained
boys betwecn the uges of 14 and 17, and the faellities
afforded for their cducation and the stendard of
practical work expgct:d fzom them werc lmpTCSSquv

8. CONCLUuIONS

The stendard products of vhe firm are based on
well known principles and methods of productlon.‘.The
chief features of interest arei=-

(1), The eppllcatlon of fhe self balanolng bridze
circult to industrizl instruments and the pro- -
duction of a, standard transmitter and indiestor
movement of thls typc., ' o

(11) The extent ‘to which chart recording methods
had veen applied to industricl inmgrhmonts such
a8 pressure gauges and flowmuuers.



4PPENDIX 1. |
'The Patin sclf Baliancing bridege oirouil

‘ The Patin self balancing bridge circuit is a gimple -
electrical D.C. transmission system, -the practicability .
of which depends upon the development of wire wound
petentiometers and brushes of such fineness and small
friction that they can be operated by a moving goil
sleotriocal indlcator without apprcciable loss of acceuracy.

The supply voltage is applied to the ends of &
fine wire wound potentiometer housecd in the fransmitter
unit which 1s connected in parallel wlth @ sccond gimilar
-pobtentiometer housed in the 'indicator. The brush of the
first potentiometer is moved by the prime mover in the
gysten (e.z2. 2 metal bellows in the cage of a pressure
gauge or & bimetel strip in the case of a thermome ter) .

4 connection is ftakon from the brush of the tran-

' smitter potentiometer %o thc moving coil of tho indlcatoxr

which may be of the convontional permancnt magnet moving
coll galvanometer typc. The indicator accordingly
deflects in responsc to the signal rcceived. The moving
goil however, carries & brush which wipes over the second
potentiomeéter, In deflecting therefore, the indicator
moves its brush %o a pogition on the scecond potentiometer
at whieh there ig no potentisl diffcrence betwecn the
brush on the indicator moving coil and that opertecd by
the transmitter. The moving coil theroefore comes bo rest
at the balance point 2nd the magnitude of its deflcction
13 a measurc of thc initial movement of the transmittor
brush, :

In the case of the aircreft. dashboard instruments
employlng this principle goaring was fitted to the
moving ocoil spindle of a conventbional 90Y rpoving coil
movement in order to produce.a pointer movement of 180°,




