
Remobilisation of  a 1937 Morris  8 

Sports

Episode 3: F ix ing the fuel gauge  -  what I 

did to stop it  reading backw ards

H i, my name  is Aliste r (Al) G ardine r. Thi s is

ano the r e pisode in the trials and tribulations of our Mo rris 8 

"re mo bilisation". I hope  re ade rs might find so me thing o f  inte re st 

amon gst the  content. M y  apologies if it is all a bit ho -hu m to the 

mo re  accomplished o f you. For feedback I can be  contacted on 

0279222242, or at grannybigal @xtra.co .nz.

To pics

The  topic of this instalment is the  strange  case  (or no t as strange 

as it turns out) of a fuel g auge  reading backw ards. Fu ture  articles 

will highlight just so me o f my furthe r solutions to  the  rebuild 

challenges, such as:

 installing some  front shocks  – the re was nothi ng in the  box 

of bits

starte r moto r nightmare  - did these  thi ngs eve r wo rk at 6V?

addi tional instrumen tation and e lectrics  - LEDs, tu rn

indicators and 12V

 upholstery trim -  a  bi t of individuality o n  the do o r pocke ts 

starting issues  - how  can so me  things so simple  be  so 

difficult?

 my car batte ry –  a custom solution using the ubi quitous 

18650 lithiu m ion cell

The se will still take  a  few  mo nths to compose and del ive r. I 

su ggest that if anything is of imme diate  inte rest to you; ge t in 

touch with me or the edi to r to see if it can be prioritise d. See 

e arlie r issues for othe r topics.
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Th e Problem

I starte d ou t attempting to  get the en gine  running wi th only a few 

litres i n the  fuel tank. Strangel y, the pe trol gauge  re ad full. I 

imme diately su spe cted a wi ring e rror some whe re  since  I had 

carrie d out all the  instrument panel  wi ring and adde d quite  a few 

fe atures  – mo re  about that in a  future  instalment.

So I pulled the instrument panel out again. I rec h e c ked the  wi re s 

to the gauge  and then trie d re ve rsing the m. The re  is also  a third 

co nnection inside  the gauge to the  ch assis wh i ch bi ases the 

po inte r posi tion in some  w ay. Bu t to no avail  - all see med O K .  The 

fue l tank le vel me a sure men t syste m is e lectrome chanical.  

Basi cally a float in the tank ope rate s on a resistive ele ment via 

sl ide r finge rs to vary the  resistance  as the  fuel level ch ange s. The 

re sulting current ele ctromagne tically positions the  fuel tank  

gau ge poi nte r.

I the n jumpe d on -line to find ou t anything I could  about the 

M orris 8 se nde r  unit characte ristics, rathe r than cl ambe r unde r 

the  car and pull the wh ole  thing out  – to find ou t what?

And he re is what I found out on -line  from the  comfort o f an  arm 

ch ai r - as the  more  knowle dge able of you  are probabl y alre ady 

aware  o f. The re we re  two  diffe rent mo del s of Smi ths 6V se n de r  

unit produced, which re qui re d different gauges. O ne sy ste m re ads 

full on low  resi stance , and ye s  - the  o the r re a d s  e mpty on low 

re sistance . Apparen tly repl aceme nt e arlie r type  sende r units 

(Smiths G33, which ou r type  should be ) are  li ke he ns tee th i.e. 

almo st impo ssible  to find. I can o n ly assu me that in the  past our 

car sen de r was repl aced w ith the  l ater  type  (Smiths G35). The 

pre vious o wne r(s) must have  had to adjust  to reading the tank in 

re ve rse .  No t impossible  bu t I imagine  a bit unne rving until you get 

use d to it!

The  te chnical article  from the  U R L  next page ex plains in more 

detail why it is not possible  to mix these  different versions.  .
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Basi cally the  pre -war sy ste m (G33) tank sende r provides ne ar  

zero resistance when the tank is full, while the  late r (G35) system 

is the  reve rse o f this (ne ar ze ro when e mpty).

See : http://www.mor ris8cars.66ghz.co m/Picture s/Te chPi cs/ 

G auge 1. pdf for a ful l ex pl anation and a second article  describing 

how  to de te rmine the phy sical di ffe rences in the  u nits at:  http:// 

www .morris8c ars.66ghz.com/Picture s/Te chPi cs/Gauge 2.pdf?i=1

Some Tests and Me asuremen ts

With a small amount of fuel in the  tank (~2litres), the gauge was 

re ading FULL. Di sconne cting the wi re  from the  sen de r uni t to the 

gau ge (open ci rcuit or hi gh re sistance ) made the  gauge  re ad 

EM PTY. This more or le ss confirme d the case . Wi th a variable 

re sistor connec ted be tween the w ire  to the  gauge  and ground, the 

gau ge gave  the  following approxi mate indications:

Gauge Readin g 

Fu ll

3/4

1/2

1/4

Empty

Resistor Box  V alue (Ohms) 

0 *

2.9

7.0

10

25

* ~1 o h m  was me asured  wi th about 2-3 litres i n the tank.

This proves that the gauge ex pects  a variable  re sistance  ranging 

from ve ry low for a FU LL reading to a hi gh resistance of about 25 

O h m s  for an EMPTY re ading (i.e.  i t must be  a G 3 3  uni t).

No te  that the gauge scale  i s non-line ar, with the  highe r scale 

range  spre ad ou t, e . g .  1/2 is mu ch close r to Empty than to 

Full .

I me asu red the u n mo difie d sende r unit at about 1.6 O h ms with 

the  float fully do wn ( i.e. EMPTY) , 32 O h m s  fully u p  (i.e. FULL), 

and 16 O h m s  wi th it about hal f way. The se  readings we re 

so mewhat inte rmi ttent, which sug gested an open  circuit in the 

ele ment winding, or corrode d/worn/we ak slide r finge rs.
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The y do  howeve r  correspond with the  re quired re sistance 

expectation of the gauge  but in re ve rse.

By i nspe ction, base d on the  above  refe re nce and confirme d by the 

me asure ments, our car tank sen de r is the re fore  a G 3 5 .  I assume 

that the  g auge is a  G33, and that the  o riginal tank sende r was at 

so me  stage  re placed with a G35.

The  photo shows the G35 sende r unit mounte d on the  front of the 

tank w ith the connecte d cable linking it to the  g auge . The  re turn 

circuit re lies on a  good ele ctrical conne ction from the  sen de r bo dy 

to the  tank and then to the  chassis. If yo u are  having fuel  gau ge 

proble ms, che cking the  co ntinuity of this e arth connection should 

be o ne o f the  first tests. Because of the low ope rating voltage  and 

re sistances it doesn’t take  much corrosion or ju st a slightly loose 

co nnection to reduce  the  cu rrent flow su fficiently to give  false 

gau ge  readings.

The  A dopted Solution

So what to do? With not much 

ch ance of findi ng a replace ment 

I wo nde red i f I cou l d reve rse  the 

inte rnal wiring at one en d to ge t

the  pointe r to move  in the 

opposite  (right) direction. I 

dec i ded to attack the  tank 

se nde r end since it seeme d 

simpler to pull apart than the 

gau ge . So out it came . Ofte n a 

re al proble m bec ause at least 

one of the  lightwe ight flange

screws  usually she ars off. For
The sender unit with c o n n e c t io n  to t h e 
ga ug e.

once  I was i n luck, and with libe ral u se of CRC the  uni t came off 

wi thout incident.
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As i t turne d out, modi fying i t 
wasn’t easy, but also not too 
di fficu l t.
I un s c rewe d the  cap on the  
se nde r unit (4 sc rew s, see  pho to 
above) to  see if the  resistor 
ele ment could be  reve rse d to get  
it to del ive r high re sistance  whe n 
the  tank is e mpty, and ~ ze ro 
O h m s  when i t is full. On 
ex amination, I found that the 
ex te rnal te rminal at the  bottom is 
co nnecte d internally to the  top of 
the  wound resistance w ire  
ele ment (see  thi n straight wire 
run ning ve rtically from the solde r 
bl ob in the pho to opposite).
The  variable  resistance is the 
dark  co loure d  ve rtical eleme nt 
beh ind  thi s wire.  The pai r of 
sl ide r finge rs can just be
di sce rne d  one ei the r side , Sender unit with c ap removed 
po sitioned at the  bottom in this

pho to (float is as high as i t can go ,  

i.e.  max. resistance). The  finge rs  

we re  quite  wo rn, but I could find no 

way o f adjusting o r replacing the m, 

so expe ct to h ave to pu t u p  with a 

bi t of jitte r on the ga uge . The  top 

end of the  resistance element is le ft 

open ci rcuit. The re  appe are d to be 

no me ans o f removing the ele me nt  

to re ve rse it, so  afte r so me 

delibe ration I de cide d  to unsolde r 

thi s wi re  from the  te rminal blob,

leave i t open, and solde r a new  

lead to the  bottom few turns of the

ele ment. See  photo opposite , whe re

Ne w soldered c o n n e c t i o n  to the 
resistance e lem ent  at th e bottom

the  te rminal has been re move d from the  bottom of the  housing 
14



and stuck out to the  side wi th a ch unk of Bluetack for

convenience. This photo shows the 

ne w solde red conne ction be tween 

the  te rminal and the  resi stance 

ele ment. The unsolde re d original 

wi re  can be seen loo se at the  top.

I le ft the  old wi re e n d  "scrunched" 

up on to p of the e lemen t when 

re assembled, in case  I nee d to 

reconnect at some  time in the 

future.  See  photo opposi te, wh ich is 

now  presente d "upside do w n" (in 

case  you are  confuse d), to more 

cle arly show the  new wi re 

co nnection and scre w te rmi nal in 

po sition (now at the top) .

The  mo difie d system was reinstalled

and te sted. It appe a rs to wo rk wel l.

Ne w wire te rminate d a nd o ld 
c o n n e c t i o n  left lo ose

Fine  Tuning

To i mprove  accu racy at low  fue l 

levels, I spe culate d that a sh u n t  

re sistor of abou t 100 Ohms  

coul d be  connected between the 

se nde r unit te rmi nal and  

ground. This would reduce the 

e ffe ctive sen de r resistance  as  

the  tank approaches empty, and 

shift the  g auge  pointer  up a bit 

from the  hard off position to  

align with EMP TY o n  the  sc ale .

This value would re duce  the Se nde r unit reinstalled with shunt resistors 

co mbine d resistance  from

around 32 Oh ms for the  sende r alone  to about 25 Ohms). 
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It doe s not notice ably affect the highe r scale readings. Afte r  

testing with a variable resistance  box I eventually settled for 40 

O h m s  (rathe r than 100) , made  up of 3 x 120 Ohms 1/2W  

re sistors in parallel. Thi s lowe r value  set the gau ge  pointe r at a 

li ttle  abo ve  EMPTY wi th abo ut 3 litres in the tank, still provi ding a 

small rese rve when registe ring EMPTY. A terminal was sol de red to 

e ach e nd of the  3 - resistor asse mbly, which was the n enclose d in 

he at shrink tubing and co nne cted be twee n the  sende r te rminal  

and a mounting screw, i.e.  to ch assis. The  photo show s the  sende r

unit with the  sheathed external shunt resistors conne cted  

betwee n the  te rminal at the  bo ttom and a mounting scre w  to the 

righ t.

D oes it now re ad correctly?  

Ye s. I have  not had the  car on 

the  road for any distance  yet to 

be  able  fill the  tank to the  top, 

bu t I am co n fiden t it will be 

accurate enough for classic car 

ou tings.

So i f you  do h appen  to be  face d 

wi th this situation, maki ng a

mo dification to a tank se n de r uni t is we ll wi thi n the  capabi lities o f 

a car nu t who  can handle  a  solde ring iron.

That’s it for thi s this instalment  -more  next time.
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