Hartmann & Braun - Pontavi Th 2 Milliohmeter
Thomson Schematic: http://www.abcelectronique.com/forum/showthread.php?t=57726
Kelvin double bridge measurement configuration (also known as Thomson bridge).

For best accuracy ensure meter and all parts and cables are at nominal 20degC, and that external connection cables are
as short as possible and as low a resistance as practical.

Original condition.

Circa 1976 based on:

- Siemens cap date code 10.76
- NFI cap date code 5.76

- 2N3055 UP code 7231

all diodes are ITT BY'Y88 stud
R2-R11 are
R3=20
R5=75
R11=75
R9=16
R7=2.131
R2=20 0.5%; R3 on schematic
R4=75 connects to R10 (not R5)
R10=75 connects to R8
R8=20 connects to R6
R6=2.131

Q2=BC107 - appears to have been replaced.

4,700uF 16V measures 5,600uF and 16 milliohm
100uF 40V measures 115uF and 176 milliohm

Mains AC meggers ok at 1kV >2G
Power transformer primary 1.1k DCR
240VAC 9mA no load 6.5vDC on C1
Secondary no load: 5.1-0-5.1V

Added 10k discharge load across main cap.

Operational note: DUT passes 1.3A, so main use would be PE and transformer winding testing (as long as the winding
can termally manage 1.3A).

2.0 ohm test resistor (10.8W rated)

- 1.73Vdc, 3mVrms across resistor (1.5W). 0.868A via Ri ; 0.874A via Ri*

- 2.01 ohm dial reading

- 3.91V on C1, 290mVrmes ripple.

- 0.465V across R1 (0.06mA). 1.98V from Ri* to 0V, and 0.73V Vbe 2N3055, 0.71V Vbe BC107.

0.20 ohm test resistor (3W rated)

- 276mVdc, 1.64mVrms across resistor (0.38W). 1.38A.
- 201.2 mohm dial reading on 2.1 ohm range

- 201 mohm dial reading on 0.2 ohm range



- 3.07V on C1, 406mVrms ripple
- 0.85V across R1 (0.104mA). 0.69V from Ri* to OV, and 0.774V Vbe 2N3055, 0.735V Vbe BC107.

0.02 ohm current shunt

- 29.7mVdc, 0.26mVrms across resistor (0.044W). 1.485A.

- 20 mohm dial reading on 20 mohm range

- 20 mohm dial reading on 2 mohm range

- 2.96V on C1, 430mVrms ripple

- 0.96V across R1 (0.117mA). 0.469V from Ri* to OV , and 0.78V Vbe 2N3055, 0.741V Vbe BC107.

Currents shunts read:

- 20.0 for 20 mohm (5A 100mV)

- 20.0 for 20 mohm (5A 100mV)

- 1.05 for 1 mohm (100A 100mV)

- 0.31 for 0.3 mohm (250A 75mV) 0.45mVdc 1.5Adc 2.95Vdc/433mVrms (C1)

- 47.5 for 47 mohm TL3ARO047F +/-1% 1W 75ppm/C SMD resistor on terminal strip header (0.1W diss)

To do:

Measure bridge resistances by disconnecting M+ and D1.

R17?

Sensitivity and series resistance of meter ?

- typically a bridge galvanometer will require less than 50 microamps to see a deflection. One microamp is usually
around the limit of detection for small null galvanometers. Vintage moving coil galvanometers in a bridge likely have
full scale deflection for 10 to 50 microamps, with several hundred ohms internal resistance. laboratory Wheatstone
bridges that use taut band optical reflective galvanometers have a sensitivity in the sub picoamps. The sensitivity of a
galvanometer is fixed and measured in Ohms per volt (inverse of the Full Scale Deflection (FSD) current that will
deflect the meter all the way to its limit, usually the right side). The lower the current necessary to deflect the needle full
scale, the higher will be its sensitivity, since one is the inverse of the other. Multimeters have sensitivities in the range
of 5,0004€10,000 ohms/volt.

Add external meter socket and check if Aneng is more sensitive.

Battery powered option: 12V to 4V regulated dc/dc

Check that measurement range and accuracy still applies when current is reduced (and null sensitivity is increased).
Add two base rubber stoppers.

12V battery powered option:

- use HW-636 stepdown dc/dc

- use XL4015 stepdown dc/dc

Set regulator output for 5.23V with series 1.5 ohm dropper (3.5W diss so use 10W) to give 3.91V for 0.87A, and 2.95V
for 1.5A.

Use DC input socket to take 12V battery input. Use series 3A diode to provide polarity protection.

Calibration of the ratio arms can be done by balancing the bridge, then opening the Ri to Ru connection and confirming
the bridge is still in balance. This is presumably done for each range and for a particular limit of the range. See
reference books.



:

. -

" £

1 - 2

L] -=

- ‘-
~—

-~

| o
A \
N g : ) |
r 4 L . ‘
_. Wea
— - o - -y - ”~ n-' A . 5 3
P = - e < I O W T W - :

ity

W O

L CEEE B \
{, ( X i~ = gy .

'. ‘r-r'lh,u.mu-rr















T1

214 Sveme (nioaced

220V ~ é;

Pont de THOMSON Pontavi TH2

Modéle analytique du Th2

{ SW1 sur position X1)

887665

D3 - Rg = Rinterne du galvanomeétre
BYY88 - Rx = Résistance inconnue
+6,5V (unloaded) - Rc = Résistances de contacts et liaison parasites
+3.45V (loaded) - Re = Résistance éFann (Schleifdraht Potentiometer)
Valeur calculée pour Re :
plage de 20 mohm min & 0,21 ohm max
N R1 Q2 % Re
D2 8 2K BCY59-1X Rx = Re*R(5-7 )/R3 avecR3 /R2=R(57)/R(46)=1 | |
Byyss I+
s B Q1 @
+
4T00pFI16V - FM‘(:; 2N3055
IJ
Ri* Ru* Rx Ru Ri
1,32V (loaded) - (] - (—
~1,3 A N
Mesures de U & I avec Rx = 1R et a 'équilibre R7 R6
213R 213R
4 4
{—( ) —O
Positions :
R9 R8
1- BANGE X1 : 200 mohms to 2,1 ohm 18R 18R
2- RANGE :10 : 20 mohm to 210 mohm 3 3
3- RANGE :100: 2 mohm to 21 mohm I—O —)
4- RANGE :1K : 200 pohm to 2100 pohm
R11 R10
Rem : - o e 73R 73R
- Ri-Ru : Connexions 4 fils a l'instrument 2 2
telles que repérées sur ce dernier. pd ? —)
Zéro central
- R6+R7 = 2,13R en fil CuL, R1 @ 1% R5 R4
- Autres résistances : 0,5% ou mieux 73R 73R
i {
SWi1
RIS, | st A R2
20R 20R
RsmI Re /I/,j
Rs1 Rsz
<
Schimifdmaht Poterliomel=r
0.3R

FRanie” mibsiriosg bt
emrEDlse Boks

R3 R(5-7)
20R 168 R
Rg
R2 R(4-6)
20R 168 R
Rx
Rc Ri --Ru Ru*--Ri*

17-05-2009 : 1ére édition
22-05-2009 : erreurs cosmétiques
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