
INSTRUCTION MANUAL FOR THE SENCORE F E 1 4  & F E 1 6  
F IE L D  E F F E C T  M E T E R S

The Sencore FE 1 4  and F E 1 6  Field  E ffect M eters  a re  a revolutionary new concept 
in test  m e te rs .  They take a ll  the advantages of a VTVM and com bine them with 
the advantages of a VOM to make an extrem ely  v e rsa t i le  m e te r .  High input im ­
pedance on a ll  AC & DC voltage ranges, peak to peak AC m ea su rem en ts ,  & DC 
z e ro  cen ter  s c a le s  combined with z ero  warm up tim e, DC c u rre n t  ranges, and 
VOM portability  m akes the Field  Effec t  M eter a truly grea t  instrum ent. Anyone 
in the e le c tr ic a l  o r  e lec tro n ic  fields - se r v ic e  tech nicians, e n g in eers ,  field eng­
in e e rs ,  hams, e x p er im en ters  e tc .  -  will find that the F ie ld  E f fe c t  M eter  is  the 
com plete answ er to his  m easuring needs.

No other m eter in the F E 1 4  or F E 1 6  c la s s  has a ll  of these  fea tu res  in one instrum ent:

* High input impedance on both AC and DC voltage ran ges  (10 megohms, 
and 15 megohm)

* T ru e  peak to peak AC ran ges.

* Z e ro  cen ter ran ges  for solid state servic ing.

* DC cu rren t  ran ges  for gen eral  testing.

* M irro red  sca le  m e te r  for g re a te r  accu ra cy  in readings.

* M eter protected  from  overloads.

* C ircu it  protected from  accidental application of wrong voltages.

* All s teel construction for g re a te r  durability.

* Battery operated for  com plete portability.

F E 1 4  SPECIFICATIONS

DC VOLTS
R an ges: 0 to 1, 3, 10, 30, 100, 300 and 1000 F U L L  SCALE

- . 5  to .5 ,  -  1 . 5  to 1 .5 ,  -5  to 5, -1 5  to 15, -5 0  to 50, -1 5 0  to 150 
and -5 0 0  to 500 ZER O  CENTER SC A LE  RANGES 

Input R e s is ta n ce :  15 megohms shunted by 14 PF.
A ccuracy : + 2 1/2% »
AC R e jec tio n : 30 to 300 t im es (30 to 50db).

AC VOLTS 
R anges: (Rm s)

0  to 1, 3, 10, 30, 100, 300 and 1000 F U L L  SCALE 
R anges: (Peak to Peak)

0 - 2 .8 ,  8 .4 ,  28, 84, 280, 840 and 2800 Fu ll  Scale, frequency 
compensated 

Input R e s is ta n c e :  10 megohms shunted by 29 PF.
Frequency  Response: F la t :  25HZ to 1MHZ

3db points: 10Hz to 10MHz
A ccuracy : + 4 1/2%



O H M M ETER
R a n g es :  0 to 1000 ohm s, 10K, LOOK, 10 megohms and 1000  megohms 
A ccuracy : + 2 d eg re e s  ARC

DC C U R R E N T  M EA SU REM EN TS
R an ges: 0  - 100 m icro am p s, Im a ,  lOma, lOOma and 1 Ampere 
A ccuracy : + 3%
Internal Voltage Drop: 200 MV

F E 1 6  SPECIFICATIONS

DC VOLTS
R an ges :  0 to 1, 3, 10, 30, 100, 300 and 1000 F U L L  SC A LE

5 to . 5, - 1 .  5 to 1. 5, - 5  to 5, -1 5  to 15, - 5 0  to 50, -1 5 0  to 150 
and - 5 0 0  to 500 ZER O  C E N T E R  SCALE RANGES 

Input R e s is ta n c e :  15 megohms shunted by 14 PF a t  ja c k  o r  37 PF thru ca b le  
A ccuracy : + 1 . 5 %
AC R e je c tio n :  30 to 300 t im es (30 to 50db),

AC VO LTS 
R an ges: (R m s)

0 to 1, 3, 10, 30, 100, 300 and 1000 F U L L  SCA LE 
R an ges: (Peak to Peak)

0 - 2 . 8 ,  8 . 4 ,  28, 84, 280, 840 and 2800 Fu ll  s c a le ,  frequency 
com pensated

Input R e s is ta n c e :  10 megohms shunted by 29 PF a t  ja c k  o r  118 PF thru cab le  
Freq u en cy  R esp onse: F la t :  25HZ to 1MHZ

3db points : 10Hz to 10MHz
A ccuracy : + 3%

OH M M ETER
R an ges: 0 to 1000 ohm s, 10K, 100K, 10 megohms and 1000 megohms 
A ccu racy :  +  2 d eg rees  ARC

DC C U R R E N T  M EA SU REM EN TS
Ranges: 0 - 100 m icro am p s, Im a , lOma, lOOma and 1 Ampere 
A ccuracy : + 3% full s ca le  
Internal Voltage Drop: 200MV

G EN ER A L SPECIFICATIONS ON F E 1 4  AND F E 1 6
M e te r :  4 -1 / 2 " ,  100 m icroam p + 2%, diode p rotected  and isolated  from  input 
M ultip lier  R e s i s t o r s :  1% p re c is io n  type on F E 1 4 ;  1/2% on FE 1 6  
Ohms B attery : 1. 5V " C "  ce l l ,  E veready Type #1035 o r  equivalent 
Power supply battery : 9 volt, Everead y Type #222 o r  equivalent 
Weight ( l e s s  B a tte r ie s ) :  3 -1/4 lbs.
D im ensions: 5 "  w x 7 -3 / 1 6 ”h 3 - l / l 6 d
A c c e s s o r ie s :  High Voltage probe (39A19) extends ra n g e  to 30KV.

CON TROLS ON THE F E 1 4  & F E 1 6

T h e F ie ld  E f f e c tM e te r  is  as sim ple to operate as  a standard VOM. Panel con tro ls  
include the RANGE switch, FUNCTION switch, m e te r  Z E R O  ADJ, OHMS AD], and 
the o ff-on  switch. The following is  a b r ie f  descrip tion  of each  control and how it 
i s  used.



O F F -O N  switch: The O F F -O N  switch con tro ls  the power to the c ir c u it  in the F ie ld  
E ffec t  M eter .  In the O F F  position, the battery  is  d isconnected from  the c irc u it  
and the m eter  is  off. In the ON position, the battery  voltage is  applied to the c irc u it  
and the m eter  is  ready to go. A red flag appears in the switch opening to indicate 
when the Field  E ffec t  M eter is  on. When m easuring  curren t ,  the O F F -O N  switch 
may be left in the O F F  position as no battery  power is  needed.

Z E R O  ADJ: The ZER O  ADJ is  used to position the pointer of the m e te r  over the 
z e ro  on the extrem e left of the m eter sca le  o r  to position the pointer on the center 
z ero  when using the z ero  cen te r  ran ges of the F ie ld  E ffec t  M eter .

OHMS ADJ: The OHMS ADJ is  the same as  that found on m ost m e te r s .  P rior  to 
m easuring re s is ta n c e ,  the test  leads a re  shorted together and the OHMS ADJ is 
rotated  for a full s ca le  deflection (zero ohm s) as  read on the ohms sca le  of the 
m e te r .

FUNCTION SWITCH: The FUNCTION switch s e le c ts  the type of m easurem ent to be 
p reform ed. Minus o r  Plus DC Volts o rM A , AC volts o r  OHMS and the BATT. CHK.

RANGE SWITCH: The RANGE switch s e le c ts  the d es ired  range of cu rren t,  voltage, 
o r  re s is ta n c e  to be measured.

SHIELDED LEAD ON THE F E 1 4  & FE16

The Sencore Field  E f fe c t  M eters  a re  equipped with a shielded lead cm .the positive 
input lead so that a ccu rate  AC m easurem en ts  can be made in the p re se n c e  of 
strong e lec tro s ta t ic  and magnetic fields. The shield, which is  a lso  e ffective  on 
high ohms ran ges, i s  only connected when using the AC Volts/Ohms functions and 
is  disconnected when making DC m easu rem ents  to prevent cap acitive  loading of 
the c ir c u it  being m easured.

T e s t  lead connections to the FE 14  or F E 1 6  a re  made through the red  and black 
banana ja c k s .  The shield connects through a sm all  pin ja c k  (plainly marked) so 
that i t  cannot be m istakenly  used as one of the test  lead connections.

OPERATING THE FE 1 4  and FE16

The Sencore  Field E ffec t  M eters  a re  sim ple and e a sy  to operate .  Set the Function  
switch to the desired  test  to be preform ed, the RANGE switch to the d es ired  range, 
connect the leads and read the resu lts  on the m e te r .  Here is  a b r ie f  d escription  of 
how each test  is  perform ed.

READING DC VO LTS: To read DC volts, the Function switch is  s e t  to e ith er plus 
or minus DCV/MA. The Range switch is  s e t  to the desired  range of voltage f rom  
one volt' to 1000 volts full sca le .  If the voltage to be m easured  is  unknown, start  
with the highest range and work down until the voltage can be m easured . Connect 
the leads to the c irc u it  and read the r e s u l ts  on the m e te r .  When m easurin g  voltage 
in R F - I F  c ircu its ,  a 100K isolation r e s is t o r  at the end of the red  te s t  lead will 
red uce  capacitive e f fe c ts  without effecting a c cu ra cy  of readin gs.

T he  DC voltage is  read  on the two black s c a le s  ju s t  above the m ir r o r  on the m eter .  
The top DC scale  is  from  zero  to 1 .0  volts and each m a rk  is  equal to . 0 2  volts. 
Thebottom  sca le  is  z ero  to 3. 0 volts and each  m a r k is  equal to . 1 volts. The zero  
to 1 . 0  sca le  is  used for the 1, 10, 100, and 1000 volt ranges  and the z ero  to 3 .0  
s ca le  is  used for the 3, 30, and 300 volt ra n g es .  In use the m eter  indication is 
multiplied by 10, 100, or 1000 depending upon the range. F o r  exam ple, if  the



ran ge  switch is  on the 10 volt range and the m e te r  re a d s  . 42 volts, the actual vol­
tage is  . 42 t im es 10 or 4. 2 volts DC.

READING AC V O LTS: T o  read AC volts, the Function switch is  set  to the ACV/OHMS 
position and the Range switch to the d es ired  ran ge . F o r  RMS voltages the two 
black  s c a le s  marked AC (RMS) a r e  used. F o r  peak to peak voltages, the two red 
s c a le s  d irec t ly  below the AC (RMS) s c a le s  a re  used. T h e  readings a re  multiplied 
in the sam e way as  with the DC s c a le s ,  to obtain the ac tua l voltage p resent .  On 
the z ero  to 1 .0  AC (RMS) sca le ,  each  m ark  is  . 02  volts and on the zero  to 3. 0 volts 
s ca le ,  each m ark  is  . 1 volts .  On the z ero  to 2. 8 volts AC (P-P) sca le ,  each m ark  
i s  . 1 volts and on the z e ro  to 8. 4 volts  sca le ,  each m a r k  is  . 2 volts.

READING DC VO LTS Z E R O  CE N T ER  SC A LE: The z e ro  c en ter  s ca le s  a re  used to 
re a d  plus o r  minus voltages without the n e c e ss ity  of changing polarity with the 
leads or Function switch. To use the z ero  cen te r  s c a le s ,  se t  the Function switch 
to plus DCV/MA position and ad just the ZERO  ADJ until the m eter  read s  at the 
z e ro  m ark  in the c en ter  of the s c a le .  T h is  gives ra n g es  of plus or minus . 5 volts 
(top sca le )  o r  plus or minus 1. 5 volts  (bottom sca le )  t im es  10, 100, or 1000 d e­
pending upon the setting of the range switch. If the range switch is  in the 300 volt 
position, the z ero  to 1. 5 volts s c a le  is  used and b eco m es  z e ro  to 150 volts plus or 
minus. If the m e te r  swings up s c a le  o r  to the right, it is  a positive voltage. If 
the m e te r  swings down s ca le  o r  to the left ,  it is  a negetive voltage. This  unique 
fea tu re  allows you to determ ine the p o larity  as  well a s  the amplitude of a DC vol­
tage and is  very  handy in solid state  serv ic in g .

READING OHMS: To read  r e s is ta n c e ,  se t  the Function switch to ACV/OHMS and 
the Range switch to the desired  range of re s is ta n c e  to be read . After checking to 
s ee  that the m e te r  is  "z e ro e d "  at the le ft  edge of the s ca le ,  short the leads together 
and adjust the OHMS ADJ control for  full s ca le  deflection  of the m eter .  Unshort 
the leads  and be sure  that the m e te r  re tu rn s  to the e x tre m e  le ft  of the sca le .  Place 
the unknown re s is ta n c e  between the two leads and read  the re s is ta n c e  on the Gil VIS 
s c a le  (top red  sca le  on m e te r) .  Multiply the reading on the m eter  by the range 
used. F o r  exam ple, i f  the m e te r  read  15 and the range switch was set on R X100, 
the actual r e s is ta n c e  would be 15 t im es  100 or 1500 ohm s. CAUTION: When m ak­
ing ohm s m easu rem en ts ,  be sure  that the power to the c i r c u i t  is  turned off. The 
application of e x c e s s iv e  voltages to the RX 1, R X 10, and R X 100  ohms ran ges  can 
damage the in ternal standard r e s i s t o r  of the F ield  E f fe c t  M eter .

MEASURING DC CU R R EN T: To m e a su re  DC c u rren t ,  the Function switch is  set 
to e i th er  the plus or minus DCV/MA position and the Range switch to the desired  
ra n g e  of cu rren t .  The power to the F ie ld  E f fe c t  M e ter  does not have to be turned 
on and may be left off to c on serv e  on b attery  life  i f  you so d es ire .  Connect the 
leads  in s e r ie s  and read  the resu ltan t  c u rren t  on the m e te r .  The 0  to 1 . 0  DC 
V O L T S (MA) s ca le  is  usedon all  c u rr e n t  m ea su rem e n ts .  If the m e te r  re a d s  back­
w ards, indicating that the leads a r e  re v e rsed ,  s im ply change the polarity  with the 
Function switch to the opposite p o larity  and the m e te r  will read up sca le .

MEASURING HIGH VOLTAGE WITH THE F E 1 4  AND F E 1 6

CAUTION: High voltage is  dangerous and caution should be observed when m ea- 
suring high voltages. Be su re  that the ground lead from  the F ie ld  E f fe c t  M etei is 
connected to the ground on the unit. If the ground lead is  not connected, you θ ί β  
m e r e ly  extending the high voltage c lo s e r  to you. Stand away from the unit you a r e  
m easurin g  and keep one hand in your pocket as  a safety  m e a su re .  High voltage (Π 
c o lo r  T V  is  e sp ec ia lly  dangerous b ecause it  can go as  high a s  30, 000 volts and IS 
regulated . If you should com e a c r o s s  it, it will not load down.



The 39A19 High Voltage Probe is  an optional a s s e s s o r y ,  used to extend the DC 
range of the Field  E f fe c t  M eter to 30, 000 volts. It contains a 1, 485 megohm 2% 
r e s is t o r  to give a 100X m ultiplier for any range of the F ie ld  E f fe c t  M eter .  The 
specia l  ranges  of 3KV for boost voltages, 10KV for focus and 30KV fo r  high vol­
tage a r e  marked right on the front panel. Do not m easure  voltages higher than 
30KV with the 39A19 high voltage probe, as  the maximum ra t in g  o f  the r e s is t o r  
is  30KV.

To use the High Voltage Probe, simply plug the te s t  lead into the red  ja c k  of the 
F ield  E f fe c t  M eter and connect the black lead from  the black ja c k  to ground. Set 
the function switch to + DCV/MA (-DCV/MA if you a r e  m easuring  a negative vol­
tage) and the range switch to the 3KV, 10KV, o r  30KV position depending upon the 
voltage to be m easured.

To read  the actual voltage, multiply the readings on the 3 volt s c a le  by 1000  for 
the 3ICV position, the 1 volt sca le  by 10, 000 for  the 10KV position, and the 3 volt 
s ca le  by 10, 000 for  the 30KV position.

The High Voltage Probe can a lso  be used to m ea su re  voltages of 100, 300, and 1000 
volts DC with an input impedance of 1, 500 megohms. T o  obtain this high input im ­
pedance, set  the range switch to the 1, 3, or 10 volt range and m easu re  the voltage 
using the 39A19 High Voltage Probe.

CHECKING THE B A T TER IES O F THE F E 1 4  AND F E 1 6

The 9 volt tra n s is to r  battery  used in the F ie ld  E ffec t  M eter can re a d ily  be ch eck­
ed using the BATT. CHK. position of the Function switch. The range switch may 
be in any position and will not effect the reading of the battery  condition. If the 
m e te r  read s  in  the green  a r e a  o r  BATT GOOD section o f  the m e te r  ( lo w er r ig h t  
hand corn er)  the battery is good and the readings taken with the F ie ld  E ffec t  M eter 
will be accu rate .  If the m eter  reads below the green  area ,  the b attery  should be 
replaced. The ohms battery  can a lso  be checked e a s i ly  by using the sam e scale  
on the Fie ld  Effec t  M eter .  Set the switch to ACV-OHMS and the Range switch to 
RxlO. Adjust the m e te r  for zero  indication on the left edge of the s c a le  with the 
Z ER O  ADJ control. Short the leads together and set the OHMS ADJ for  full sca le  
m eter  indication. Without unshorting the leads, switch the RANGE switch to RX1. 
If the m eter  read s in the green area  or BA TT GOOD (low er righ t hand corn er)  the 
ohms battery  is  good. If it read s  below this, the ohms battery  should be replaced.

MEASURING HIGH DC CURRENT

Up to 10 amps of DC cu rren t  can  be m easured with the F ie ld  E f fe c t  M e ter  adaptor 
below. Use a double 3/4 inch banana plug and two fe e t  of number 20 copper wire 
to form  the shunt. The leads carry ing  the >current to the shunt should be a number 
14 o r  heavier with heavy c lip s  to connect into the c ircu it .



To use the 10 amp adaptor, plug i t  into the ja c k s  on the F ie ld  E ffec t  M eter .  Set 
the range switch to the 100 m icro am p  position and the Function switch to plus 
D C V /M A .  The F ie ld  E ffec t  M eter  does not need to be turned on for  c u rren t  m e a s u r e ­
m ents. Multiply the readings on the 0 - 1  DC volts s c a le  by 10 to get the c u rren t  
in am ps. If the m e te r  re a d s  backwards, r e v e r s e  the polarity  by switching the 
minus DCV/MA position.

Double 3/4" Banana plug Mfg. Mfg. p a rt  number

E. F .  Johnson 
G en era l  Radio 
National 
Pomona

Type 108 
2 7 4 - MB 
F W T
MDP-AMDP- ST

MEASURING AC CU R R EN T WITH TH E F E 1 4  AND F E 1 6

The Field  E f fe c t  M eter can be used to m easu re  AC c u rren t  with the c irc u it  shown 
below. The r e s i s t o r  o r  r e s i s t o r s  a re  placed in s e r ie s  with the AC source going 
to the device under test .  The AC voltage drop a c r o s s  the r e s is t o r  is  m easured  
and can be converted  d ire c t ly  into AC am ps. T h is  adaptor may be built in a box 
with a switch to fa c il i ta te  the switching. The r e s i s t o r s  used a r e  a ll  one ohm of at 
le a s to n e  watt. The Ohmite 995 s e r ie s  of 1 1/2 watt wirewound a re  ideal for  this. 
A standard one watt carbon r e s i s t o r  will a lso  work. If the unit is  to be used for 
an extended period of time and is  enclosed  in a box, it  i s  a good idea to use a  two 
watt carbon in p la ce  of the one watt carbon r e s is to r .

FIGURE 2

When m easurin g  from  z e ro  to one amp, the one ohm r e s i s t o r  is  used and the 
Function switch is  se t  on ACV/OHMS and the Range switch to the one volt position. 
To m easu re  three  amps of AC cu rren t,  three  r e s i s t o r s  a re  placed in p a ra l le l .  The 
Range switch re m a in s  on the one volt range, but the three volt s ca le  is  read d irec tly  
in amps. A 10 amp range can  a lso  be made by paralle ling  10 one ohm r e s i s t o r s  
and using the one volt s ca le ,  multiply your readings by 10.



V ery  sm all  c u rren ts  nanoamps ( .0 0 1  ua) may be m easured  using Che F i e l d  Effect 
M eter  in conjunction with a 3 volt battery.

Leakage cu rren ts  of t r a n s is to r s  and diodes and leakage c u rre n ts  through paper or 
e lec tro ly t ic  c a p a c ito rs  can be measured.

To make nanoamps m easurem ents  set  the Function Switch to +DCV/ma and Range 
Switch to 3 volts. Connect the 3 volt battery  a c r o s s  the input te rm in a ls ;  m eter 
should read  full s ca le  o r  slightly higher. Connect t ra n s is to r  diode o r  capacitor 
between one battery  term in al and the F ield  E ffec t  M eter  input. O b serve  polarity 
when connecting to device to obtain an a ccu ra te  indication. Read c u rr e n t  on ma 
s ca le  and multiply reading by 200. C urrent m easured  will be in nanoamps. Fo r  
exa m p le ;

a germanium diode leakage indication is  . 98 ma. . 98 x 200 = 196 nanoamps 
a s il icon  diode leakage indication is  . 1 ma. . 1 x 200 = 20 nanoamps

OVERLOAD PROTECTION ON THE F E 1 4  AND F E 1 6

The c ir c u its  and m eter  of the Field  E ffec t  M e te r s  a r e  protected  fro m  accidental 
overloads and application of e x c e ss iv e  voltages. A s il ico n  diode p ro te c ts  the tran­
s is t o r s  and c irc u it  from  damage. The m eter is  p ro tec ted  by two diodes and a r e ­
s is to r .  The diodes shunt e x c e ss iv e  cu rren t  around the m e te r .  If the cu rren t is 
e x c e ss iv ly  high o r  is  applied for  too long a period of tim e, the fuse r e s i s t o r  R24 
will burn out protecting the m eter  and diodes. When this r e s i s t o r  is  open, the 
c u rren t  and ohms function of the F ie ld  E ffec t  M e te r s  will be inoperative, but the 
m e te r  can st il l  be used to m easure  voltage. R 24 is  a standard 100 ohm, 1/2 watt, 
10% r e s is to r ,  located on the Range switch, and is  rea d ily  a c c e s s a b le  when the 
m e te r  is  removed from  the c a se .

DISASSEMBLY INSTRUCTIONS

The F ie ld  E ffec t  M eter does not have to be taken a p art  to re p la ce  the b a tter ies .  
The door on the back of the Field  E ffect M eter  g ives a c c e s s  to the b a tte r ies  and 
battery  c lips for e a se  of replacem ent.  If the F ie ld  E f fe c t  M eter  m ust be serviced  
o r  ca librated , the battery door must f i r s t  be rem oved. Then the two scre w s  hold­
ing the front panel to the c a s e  a re  removed. T h is  allows the front panel to be 
lifted out for ser v ic e .  To sep arate  the front panel fro m  the c a s e ,  the battery  door 
with the b a tter ies  must be passed  through the hole in the back of the c a s e .

B A TTER Y  REPLA CEM EN T: To rep lace  the b a t te r ie s  in the F ie ld  E f fe c t  M eter, 
rem ove the screw  holding the battery  plate in the back of the instrum ent. The 
b attery  plate will slip out exposing the b a tte r ies  in the c l ip s  on the p late .

The 9 volt battery  can be replaced  by any standard 9 volt t ra n s is to r  battery . An 
E veready type #222 o r  equivelent is  recom m ended a s  it  will give longer battery 
l ife .  The 1. 5 volt " C ” c e l l  can be replaced by any standard " C "  c e l l .  One of the 
many long life types will provide longer life in use . T o  co n se rv e  on b attery  life, 
the F ie ld  E ffec t  M eter should be turned off when not in use o r  when m easuring 
cu rren t .  The 9 volt battery is  used only when the F ie ld  E f fe c t  M eter  is  m easuring 
AC and DC volts and r e s is ta n c e .



T h e F ie ld  E f fe c t  M eter  may be re ca lib ra te d  e a s i ly  and quickly i f  it b eco m es  ne­
c e s s a r y  by s im ply rem oving the battery  plate. T h is  will expose the co n tro ls  on 
the printed board. F igu re  three  shows the location of these co n tro ls .  The 9 volt 
b attery  should be rep laced  with a f r e s h  one if the F ie ld  E ffec t  M e ter  is  to be c o m ­
p letely  r e c a l ib r a te d .  The DC BAL and the m eter  m ech an ica l  z ero  must be c h e c k ­
ed and read ju sted  if n e c e s s a r y  b efore  re ca lib ra t in g  the unit.

1. Set the front panel Z E R O  ADJ to the m echanical c e n te r  of i ts  rotation , the 
Range switch to the 1000 volt position, and turn the F ie ld  E f fe c t  M e ter  on.

2. With the Function switch in the plus DCV/MA position, ad just the DC BAL for 
a z e ro  m e te r  indication. Switch to minus DCV/MA. If the m e te r  pointer moves, 
r e c h e c k  and r e s e t  the m e te r  m echanical  zero  with the F ie ld  E ffec t  M e ter  turned 
off. R e c h e ck  the DC BAL for  a z e ro  m eter indication.

3. Set the Range switch to the 1 volt position and the Function switch to ACV/OHMS. 
Apply a known 1 volt AC RMS voltage and adjust the AC CA L for full s ca le  m eter  
deflection. Rem ove your  hand from  the AC CAL pot to be sure  you a re  not picking 
up any s t r a y  AC and adding it to the ca libration  of the F ie ld  E ffec t  M eter .  If an 
a c cu ra te  so u rce  of AC is  n o tav ailab le ,  the AC line m ay be used. In this c a s e ,  se t  
the Range switch to the 300 volt position and adjust the AC CAL con tro l  to read 
the line voltage. T h is  will norm ally  be 115 to 117 volts.

FIGURE 3

4. EX] c a lib ra t io n  is  achived by setting the Function switch to plus DCV/MA d  
the Range switch to the 1 voltposition. Apply a known 1 volt DC sou rce  and adjos-t 
the DC C A L fo r  a full s ca le  deflection  on the m eter .  A 1. 5 volt battery  m ay a|io 
be used to c a l ib ra te  the F ie ld  E f fe c t  M eter .  Set the Range switch to the 3 vbH 
position and ad just the m e te r  to indicate 1 .5 5  volts which is  the norm al voltage 
from  a new 1. 5 volt battery. A m ore  accurate  ca lib ra tio n  may be achived w i»ha 
m e rcu ry  battery  a s  its  voltage is  m ore constant and has c lo s e r  to lera n ce .



The Sencore  F E 1 4  and F E 1 6  Field  E ffect M eters  uses a balanced d ifferentia l am ­
p lif ie r  with field effect  t ra n s is to rs  (F E T )  to provide the utmost in test  m e te r s  -  the 
f lexability  and p ortability  of a VOM with a ll  the advantages of a VTVM, high input 
impedance, peak to peak AC etc .

Fie ld  e ffect  t ra n s is to rs  make this possible, because even though they a re  "solid  
s ta te "  they p erform  like  a vacuum tube. The gate (grid) con tro ls  the cu rren t flow 
between the source  (cathode) and drain (plate) by the e f fec t  of the e le c tr o s ta t ic  
field between the gate and the source  (bias). T h e re  i sn 't  any gate c u rren t  flow 
therefore  the input impedance is  ex trem ely  high. Since the F E T  does not have a 
cathode to "w ear out" the F ie ld  E ffect M eter is  m o re  stable  and le s s  sub ject to 
change than the conventional VTVM.

TR1 and T R 2  (see  schem atic  fig. 4) form the d ifferentia l  am p lif ie r  used for DC 
volts and Ohms m easurem ents .  With no voltage applied to the input of T R 1, the 
ZERO  ADJ control (R31) is  se t  so that the voltages developed a c r o s s  source r e - ,  
s is to r s  R14 and R22 a re  equal, such that no cu rre n tw il l  flow thru the m eter ."  The 
CXH BAL control (R29) is  an internal adjustment that p e r fo rm s  the sam e as the 
Z ER O  AD] control. It is  used to compensate for component to le ra n ce s .  When a 
DC voltage is  applied to the input of TR1 the balance between TR1 and T R 2  is  upset 
and the m eter  will indicate in proportion to the voltage applied. Seven DC and AC 
ran ges  a re  provided with the input divider R1 thru R8. C ap acito rs  C2 thru C8 
com pensate the divider for AC voltages. The DC· CA L control (R15) is  an internal 
adjustment used to ca lib ra te  the m eter when a known DC voltage is  applied to the 
input. When a very high voltage is  applied to the gate of TRl· (Range switch set 
in correctly )  diode CR7 will conduct and keep the voltage applied to T R l  to a safe 
level to prevent destruction o f the transistor.

Ohms m easurem ents  a re  made by forming a voltage divider with the unknown r e ­
s is to r  and a known r e s is t o r  - R9 for RX1 range, RIO for R X 1 0  range e tc .  -  and 
reading the voltage that is  developed a c ro s s  the known r e s is t o r .  Initially with the 
unknown r e s is t o r  z ero  (leads shorted together) the OHMS ADJ control (R23) is  se t  
so that the m eter  read s  at full sca le  with full potential from  B1 applied to T R l .  As 
extern a l r e s is ta n c e  is  placed between the leads the m eter  will indicate proportion­
ately  lower. The m e te r  is  calibrated  in ohms on the top sca le .

F o r  AC voltage m easurem ents  the AC voltage is  applied to T R l  thrudivider R 2 -R 8  
as with DC volts. The output of T R l  is  fed to a peak to peak d etector consisting 
of CIO, C l l ,  CR1 and CR2. The DC output is  fed to T R 2  thru divider R25, R26, 
R 2 7 a n d C R 6 . The m e te r  is  in the source c irc u it  of T R 2 .  The DC voltage developed 
in the source of T R 2 ,  and consequently the .m eter indication is  proportional to the 
peak to peak AC applied to T R l .  Diodes CR5 and CR6 com pensate for changes in 
tem perature so that m e te r  indications rem ain  a ccu ra te  over a wide tem perature  
range.

DC cu rren t  m easurem ents  a re  made using the m e te r  and shunt r e s i s t o r s  R16 thru 
R19. The tra n s is to rs  an d associated  c irc u it ry  a r e  not used. On the 100 m icroam p 
range the m eter  is  connected d irec tly  into the c irc u it .

Diodes CR3 and CR4 p ro tect  the m eter  movement from  e x c e ss iv e  overloads up to 
sev era l  amps. The diodes a re  protected with r e s i s t o r  R24 which will b urno ut 
when the maximum cu rren t rating of the diodes is  exceeded. R 24  is  a standard 
100 ohm 1/2 watt r e s is t o r .



F I E L D  E F F E C T  M E T E R  TROUBLE CHART

Symptom Probable Cause C o rr e c t iv e  M easu re

Unit dead, m e te r  Defective 9V battery (B2) R e p la ce  battery
does not re a d  at a ll  Poor battery  contact Check battery  contacts

Broken red  wire at ON O F F  C heck  wiring to switch
switch (S3) o r  at PC board and to PC board
Broken black  wire from  C h eck  black wire 
battery  to PC board
D efective M eter R ep la ce  M eter 

______________________________ Shorted Diode CR3 o r  CR4 R ep lace  defective diode
VO LTS m easurem ents  ok; Burnt out fuse r e s is to r  R24 R ep la ce  R24, 100 ohms 
but no indication on OHMS 1/2 w 10% 
and M ILLIAMPS functions
Cannot z ero  m eter Function and range 

switches in curren t 
positions.
Poor contact at or/open 
r e s is to r  R32

Broken wire to zero  adj 
control
T r a n s is to r s  burnt out

R e s e t  sw itches to c o r r e c t  
positions

R e so ld e r  contact and 
change r e s is to r  if ne­
c e s s a r y
Check wire to zero  adj 
control.
R ep lace  tra n s is to rs  and 
re c a l ib r a te  unit.

RX1 Function in Ohms 
m ea su rem ent does not 
work.

Burnt out r e s is to r  R9 Repl a ce  r e s is to r

R X 10  Function in Ohms 
m easu rem en t does not 
work.

Burnt out r e s is to r  RIO R ep lace  r e s is to r

1 m a function only in 
c u rr en t  m easurem ents  
does not work.

Burnt out r e s is to r  R l6 R ep lace  r e s is to r

10 ma function only in 
c u rr e n t  m easurem ents  
does not work.

Burnt out r e s is to r  R17 R ep lace  r e s is to r

Cannot adjust Ohm zero  
to 0

Blue wire to ohms zero 
broken
Poor contact at battery B1 
Broken w ire to battery  
contact
Weak battery  B1

Check for broken wire

Check for poor contacts  
Check wiring

R ep lace  with 1. 5 volt 
" C *  ce l l .
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R E F E R E N C E  NO. PART NO. DESCRIPTION PRICE

C R 1, CR2, CR6 19G28A Diode, Germ anium  i? . 50
CR 3, CR4 16G5 Diode r e c t i f i e r  . 5 A 

§400P IV
1. 50

CR5 19G13 Diode, 1N34A .5 0
CR7 50G2 Diode Silicon . 65
M l 23C25B M eter 4 1/2", 100 m icroam p 

1900 ohm coil
24. 50

R1 14G271 5 meg 1/2W 1% .7 5
R 2 14G103 10K 1/2W 1% . 7 5
R3 14G266 23. 3K 1/2W 1% .7 5
R4 14G267 66. 7K 1/2W 1% . 75
R5 14G268 233K 1/2W 1% .7 5
R6 14G269 667 K 1/2W 1% .7 5
R7 14G270 2. 33 m eg 1/2W 1% .7 5
R8 14G272 6. 67 m eg 1/2W 1% . 75
R9 14G264 9 .1  ohm 1/2W 1% .7 5
RIO 14G265 100 ohm 1/2W 1% . 75
R l l 14G101 I K  1/2W 1% . 75
R 15 15G61 5K con tro l  PC V ert  Mount 1. 50
R 16 14G275 220 ohm 1/2W 1% . 75
R17 14G274 20 ohm 1/2W 1% . 7 5
R18
R19

14G273
14G143

2 ohm 1/2W 1%
8 1/4" Advance wire 
(. 295 ohm s ft)

. 7 5

.7 5
R23 15A75 15K con tro l  T ab  mount 1" shaft 1. 50
R26 15G66 1. 2 m eg con tro l  PC V ert Mount 1 .9 5
R29 15A53 10K con tro l  PC V ert Mount 1 .9 5
R31 15A68 50K con tro l  tab mount 1" shaft 1 .9 5
T R l ,  TR 2 19G27 T r a n s is to r  SS3672 (F E T ) 1 .5 0
C2 24G173 .0 1 5  m f 10% m ylar . 25
C3 24G179 5600PF 5% N150 . 25
C4 24G174 2100PF 5% N150 . 25
C5, C9 24G141 560PF 5% N150 . 25
C6 24G178 200PF 5% N150 . 25
C18 24G120 10M F, 15 VO LTS . 35
SI 25A105 Range Switch 7P12P ro ta ry  $ 9 .9 5
S2 25A104 Function Switch 8P4P ro tary 8 .9 5
S3 25G4

10C215C
10B216A
10A222A
33G143
33G226
35G16
39G24

Slide Switch SPDT 
C a se ,  vinyl c lad  steel 
Panel, sa tin  chrom e screened  
B attery  p late  (door)
B attery  clip  ( 1 .5 v  ”C" cell)  
B attery  clam p (9volt)
B attery  plug 8"  leads 
T e s t  Probe with shielded 
lead

. 50 
4. 50 
3. 2.5 

. 5 0  

..50 
.SO 
. I S  

2 . 6 0

(PRICES SUBJECT TO CHANGE WITHOUT NOTICE)


