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1. Uses and Features

1 1 Uses: Model QJ 57 is a portable accuracy DC double bridge with Kelvin network (

hereinafter referred to as "Bridge"). The instrument is provided with seven measuring 

ranges from 0 - 1.1111 k Q and the minimum resolution is 0.01 µ Q . It is suitable for 

accuracy measurement of \ow-value resistance or DC resistance in the conductivity of 

metal conductor, DC current divider, the contact resistance of switch, wire and cable, 

motors and transformers, etc 

1.2 Features: The main resistance element of the bridge is made by high-grade alloy material, 

and subjected to long-term high and low temperature aging test, as well as rigid 

technological treatment and adjustment so as to lower the temperature coefficient, increase 

the accuracy and improve the annual stability. By adopting the specific switch in Fang Ke 

accuracy instrument, the contact resistance of the bridge is small and so does its variation; 

by using model JZ28 zero indicator, the bridge features high sensitivity, low noise and less 

power dissipation. Therefore, the portable bridge is characterized by wide measurement 

range, high accuracy, well stability and reliability, compact and lightweight. 

2. Specifications

2.1 All technical indicators of Model QJ57 conform to the standard IEC564 - 77 "DC Bridge

for Measuring Resistance". 

2.2 Environment condition 

a. Temperature:

Reference value: 20 ± 0.5 'C , nominal va\ue:15 ·c- 25 ·c .
b. Relative humidity:

Reference value: 40% -60 %, nominal value: 25% - 75%.

2.3 Main parameters are shown in Table 1. 

Multipe \ Effective range 

X 10_, 0 ~ 1 .1111 Om Q 

X 10-2 I O ~ 11. 111 Om Q 

X 10- 1 0 ~ 111.11 Om Q 

X 1 O~ 1.11110 Q

X 10 0 ~  11.1110 Q 

X 102 O ~  111.110Q 

X 10° I 0 ~  1.11110k Q 

I . I 1 Resolution. 
10n Q 

100n Q 

1 µ Q 

rn µ o !

100 µ l l  

I 1m Q 

I 10m n I 
2.4 Allowable limit of elementary error 

Eum = ± C % (   8 + 1 )

Where: 

E1,m Allowable limit of elementary error: 

Class index I 
2 I 

0.2 
I 

0.05 I 
0.05 I 
0.05 I 
0.05 I 
0.05 I 

Rn 

1m Q 

10m o 

100m Q 

1 Q 

10 Q 

100 Q 
1k Q 

Table 1 

I Iman 

I 3A 

I 1A 

i 500mA 
I 100mA I I 15mA 

I 1.5mA
I 
\ 

200 µ A 



C  — Grading inde× of accurδ cy∶

Rn —̄ Reference va ue(10t。 the ma× mum nteger p。 wer nthe meas∪ Hng range)

X  —  lndicat ng va{ue of measu冖 ng plate

25Bu"t n zero indicator

a zero setting∶ provided A th mechanical and electr cg|ba|ancing contro

b sens仗 淡̌y sens汉 v"y is adjustab e the b冖 dge w" stad from the equ"bnum po nt gtthe

hi9hest sens tiv ty 、

`√

hen the measurin9 p|ate defleds a grading inde× .the p。 inter of zero

setting。,,"at|east denect2graduat ons;

c Dumpin° time∶ not ove「 4$econds

26PoˇVer supp|y∶ supp|y for b冖 dge c rcu汛 is1~sV,formed by shunt conne欲ion of8R20 (#1〉

balle0esi supply for bu"t n zero indicatoris9、 冫.formed by a6F221atη inated ce"

270vera‖ dimens ons300mm X250mmX160m

28Ⅵ￠eight ca 6kg

3 0perating principle

As shown in Figure1,the c rcu t dIagra|η  of model QJ57is a t,pical κelvin doub|e brdge

cr.u仗  wh ch conssts of mu田 pyn° p ate(or measu冖 ng旧 nge d治 h)Ⅱ measuhng p ate(。 r

reading dish) zor° indicator and p° vver CrcVt  sv· tch over7convedible measur ng ranges

of7 constant-value stondard resistors Rs of the mu tiρ lying ρ|ate 5 measur ng plates are

comp冖$ed of 5 pairs of decimal ste陟 by-step re$ist。rs RA&R食 . V̌hioh moke up a brdge

crout vvth g pair of c。 nstant-value resistoΓ s R:&Ru |n the b冖 dge there are four terminals.

of,。|hich C1&C2are攵 erminals of current Poˇ ver s∪ pply forthe b冖 dge de"ˇ ers test cu「 ren攵 to

RxⅡ and no● st° the standard resistor Rs in se冖 es connecuon vlith Rx pI&P2 are tefminals

of potenual, 、vhich de"vers the vOta0e drop fOrmed gt Rx to the bhdge then reoches an

equ"|b冖 umˇvith thρ  vo tage drop formed at Rs thrO∪ gh the bndge crcut c° mprsed of four

bhd°e arms RA  R旮  R:&R, as We" as zero indicator G  As shoWn from oalculaⅡ 0n the

value of reslstance measuΓ ed at the bndge is 】hat of the resi$tve ele|η ent at 、vhich the

votage drop produces   f the conductor resistance measured Qt the conductor and the

con攵act resistance at each contaα  fa" 、vthin the prescr bed "lη  t, the「 |nnuence 。n the

measurement can be ne91eCted,thus assur n。 the aCcuracˇ of|η easure|η ent

4 0peration

41 Preparat on

a lnsta"ρ ropeHy8R20 (#1) battenes and g6F22|aminated ce‖ in the battefi/ compadment

atthe back oftho br dge Rotato the mutiplying plate from"0甲
Ⅱ
 to"Bˇ"and"G√ . p。 s ti。ns

respect ve|y c̄hecking of suρ p|yv。 tage  r,hen the p° inter enter ng or passing the green

"ne, t shoˇ

vs th臼t the ǒtages both at batteres of brdge circu t a∩ d zero indicator are



proper. 

b. Rotate the multiplying plate and measuring plate from the starting point to the end point to 

and fro several times to make the switch well contact. Place the multiplying plate at a

certain multiplying power, and turn on the power supply of the zero indicator. After

preheating for 5 minutes, adjust the "Zero-setting" potentiometer to make zero adjustment

to the zero indicator. Connect properly the resistors to be tested to the terminals of C1 , P1 , 

P2 & C2 according to the method of four-terminal measurement, as shown in Figure 2. 

4.2 Measurement 

Estimate the value of resistance of the resistor to be measured and choose an 

appropriate multiplying power. then press the push buttons of "G" & "B". Adjust the 

measuring plate to make the zero indicator return to zero balance of bridge, thus the value of 

resistance of the resistor to be measured is expressed by the following formula: 

Rx= Multiplying power X Lndicating value o f  measuring plate. 

4.3 Operation of relative components of bridge 

a. Measuring plate: in order to make the value of measurement have effective digit number,

the multiplying plate should be adjusted in such a way that the indicating value of No. 1

measuring plate on the left side is not at zero, so the accuracy of measurement and

resolution are assured. The round dot on the left lower part of No. 1 measuring plate is a

decimal point. The symbol "X" on all measuring piates is used for expressing 10. 

b. Zero indicator

1} Direction of deflection: as specified in the bridge design, the direction of deflection of the

zero indicator is identical with the direction of rotation of the measuring plate in the

process of bridge balance. If the measuring plate rotates in clockwise direction, the

pointer of zero indicator will follow it to make clockwise deflection. On the contrary, if the

former rotates in anti-clockwise direction, the latter will be anti-clockwise deflection.

2) Sensitivity: the sensitivity should be in a lower position at the beginning of measurement,

then increases after initial balance of bridge, thus able to prevent effectively from

overload of the zero indicator and to shorten the measurement time.

c. Push buttons "B" & "G": button "B" is the control switch for bridge supply and button "G" is 

the control switch for the input end o·f zero indicator. Press the button-and then let go, the

button will reset of its own accord. Rotate the button 90 ° after pressing, it can be locked;

rotate another 90 ° , it will reset of its own accord.

4.4 Key measuring and testing techniques 

4.4.1 Method of four-terminal measurement 

The method of four-terminal measurement (or method of four lead-wire measurement) is 

adopted for measuring resistance in Kelvin bridges, at which the measurement of low-value 

resistance is extremely important. The connection of four lead-wire type resistors (e.g. 

3 



standard res stor,current d verter etc) s sh。 wn in F°∪re2Qithe connec灿 on oftwo lead-

、v re tyρ e resist。 rs is sho、vn in Figure2b  the resut of bhdge measurementis e× pressed

by RA:=Rx+r.+咱 ,vA here RA:is the resistance betv een‘ Ⅳo p。 ints A&B that contact to

the potent al endi Rx is the resistance of the resistoΓ  bodyi %,、 are the resistance of the

|ead-1。,re betvveen Rx and b/● op°ints A&B「espeotive|y F°「measu冖 ng the resistance vv re

stoCk as Wire and cable their connect on is shovvn in Flgure 2c and thΘ  resut of brd9e

measurementis e× pressed by RA:

|f the conduCtor resistance of each Conductor and the contac攵 resistance of each

connect n° point are less than01 /l,the rinfuence on the resut of megsurement can be

negIectod

42lvlegsurement by inchin9push buuon

a 0perauon{pΓ ess the push bu廿on"G"(eRher nch ng or oc岫 ng)wh"e nch ng push button

”B" As soon as knoˇving the directon of deη eoton of】 he zer° indicator. reset the push

buu。n"B∴ propeHy adlusIthe measu冖 ng p ate once more accord∩ gt。 the presc冖 pu。 n°f

43b1); repeat the operatng procedure mentoned above to make khe ze「 o indicator

re】urn to zero p。 int nna"y reaching b「 d9e balance

b soope ofapp"cat on

|) Measurement of|oˇ V-ˇ alue resistance∶  v̌hen measurn0 |° w-va↓ ue resistance the o∪ (put

measuhng current f「 om the bfidge is rather great |f keep|n9 pressing。 f push bu点°n "B",

even】hOugh the temperature coeFcient ofthe resistorto be measured is not too great,the

b冖 d9ex1 a|so heat up because of the temperature-nse e× ceeding the a"oˇ vab|e va|ue

Ga u$ed by a qreater dlssipated p。、ver. re$u tin°  in decreasing the accuracy 。f

measurement HovveVer, by using the method of inchin9. the accuracy °f meosurement

can be ensured

2)1训 easurement of resistance ln tho trades ofˇ ře and cable∶  in the trades of lv re and

cab eⅡ copper pΓ。ducts are the m.Rlor obleds measu「 ed "constanuy ρress ng the butkon

"B"du冖 n° measu冖 n9 the oblecls measured w"he敛 up to subled the res stance to

ǎ冖ahon beCguse oF曲 e obleds measured hav ng grealer temperattr。 coemc ent. thus

resulting in e× tremely unstab|e br dge balanCe point and the readin9constant y inoreasing

To avoid the勾 bove phenomenon,the method oFinching push button"B"sh0uld be used to

onsure the st旬 b"ty and accuracy 。f data measured  The resistance measured is Rt at

env ronmenta| 攵emperature t. t0 9et the 「esistance at temperature 20 C or 25 C, the

fo"o、ving reduc攵 ion fo「mu|令 Can be used∶

‰=4专孥扣民 ‰ =嚣 民

lAlhere

R2。
————resistance reduced to One a、 temperature of20 C }



R25ˉ -̄resistance reduced to one attemperature of25 Ci

t  -ˉ-— room tempe「 atu「e atthe measu冖 ng sRe∶

Rt —— resistance measured at room temperature t∶

α  —— temperature coe仟icient of industha|copper 〈≈043%)

3)ln case of measv冖 ng the 「esi咸ance of wire & oab1e per meter. QD serie$ cOndudor

bhdge n× ture sh。 uld be used

4431nf uenCe ofthermo-eleotromot ve force on measur ng lowˉ value res|stance

a The contaCt bet。 ,een two d|仟 erent metals |i/"l generate thermo-e|eα rom° tve fo「 ceⅡ  of

Which the Value re|a1es to the temperatu「 e at the contact  The measurement of bridge

needs a measu冖 ng conduct wilh Conneα or(brass。 r ferroa"oy)that s dl仟erent什 om the

mater a| of|ηeQsurng c° nductor(indusk「 a| C0ppe「 )  ln add tion.the cOnnect° r has been

plated。。th other metal coat ngs(g。 ld,s"ˇ erⅡ t n-cerum a"oyⅡ  etc that haˇe sma"the‘  "o-

eledromotiˇe force to copρ er,as、 ě"as nicke| zinc ttanium.etc that haˇ e9reat thermo-

e|ectromotive force to copper)  The thermo-e|ect「 omotve force generated at the

connected pointˇ V|‖ 9ive heaˇy influence on the measuring resu t ofloˇ v-ˇ al∪ e resistance

b E"minating or汜ducing the innuence°fthermo-electromouˇ e force on|o、 vˇvalue re$istance

1) The C° nd∪ otor that bei∩ g associated v̌th the measu「 ng cond凵 Ct0r Shou|d be made of

∞pper(or copper a oy),。 f wh Ch the surface sho∪ d be p ated w th go dⅡ s“ver or"n onyⅡ

o「 simply no c° at ng

2)The temperatu磴s attermina s P】 &p2as we"as those at contacts A&B sbou d be kept

ident ca|  ln c3se of connect ng ,「ev·Vth handsⅡ  the temperat∪ res at e∨ ery connedod

ρ°intsˇv" d|仟 erto some e× teni therefore, su仟 icient time should be needed to reach an

isotherm臼 l state

3)Extefna|poˇ ěr supply(beca凵 se the internal batter|es fa"to change p° lQr ty)is used in the

b"dge  、沁
"th the change of p°

v̌er s∪ pply, make a measurement for each changeⅡ  then

take the ave「 ageto e"mina攵e the innuence o`thermo-electromotive force

444^沮 easu冖 ng DC resistance w th inductance

a 卜训easu「 ing co∩duct。 r 9en era"yⅡ  the measurn。  conductor of transformer is longⅡ so the

cross sect on of conduLtor should not too sma". i e the resistance of each conduc攵 or

shou|d not be grea尺 er1han01 Ω  lt is advisable1o use the specia‘ tηeas∪Hn9conducto「

CD18C orCD19C fo凵 rxJV re system manu龟 dured by° ur works

b lneasu冖 ng procedure∶ nrst press push bu妖on "B" and |oCk it du冖 n9 measuhngⅡ 攵hen ρress

intermiue∩ t y push button"G∴ upon the comp|e电 on°flη easurement 而rst|et go buuon"G",

then button "BⅡ   VAhen ρressing button "B" (in the pfocess of measufement). do n。 t

disoonnect four measu冖 ng c。 nductors a A. B&b as shoˇ vn in F|gure3Ⅱ o攵 henvise it、 vm

arc overto endan9er ρersonal safety

c siab"ty of equ"ib冖 um poi∩ t∶ 、vhen measu冖 ng DC resistance of transfoΠ ner、vinding the



unstable eq∪ i"bnum p○ int Of brd9e vv"l occur(p° in攵 er of zero indicator f"ckered)Ⅱ  S"ght y

f"ckerng shoˇvs a questonab丨 e moasurng resut, and heav y ficker|n9 makes the

measurement unava"ab丨 e  To improve the stabi⒒ ty of equ"ibrum p° int。f bhdge some

methods may be adopted as f。
"。

、vs∶

1) Av° idin9 the inteference of electroma9neuc fe|d and geo|η a9net c 6eld∶  the four

measunn9 conductors should be strandedi the eadh termina| " ⊥ " sh0Uld be in ea汶 h

connect on

2)P°w。r supp"ed by e× terna e ect冖 c supρ y|the adjustment of measu冖 n° p ate shOu d be

made in the process of brdge ba|anCing A s"ght mechanica| ∨ibrat on v̌n丨 change the

contact resistgnce be铷 veen N° 1 ba迁eq and the contact pieoe, thus cguses the

nu。tu旬 u。n °f measurn9 Current and resu ts in a counter electromotˇ e forGe caused by

great indudance, Jvhich a秆 eCts the stab"ty。 fthe b"dge equ"ib冖 um p° int  By adoptng

an e斑ernal e|ect冖 c supp|y v̌th sumcient copacty and 、ve" contac1 the stab"ty 。f

equ"ibrum point can be impf。ved

3)When measu"ng DC resistance of tronsformer vvinding, t is advisable to use battep, °r

dγ  ce" as p° v̌er supρly instead of votage stab"izing souroe s∪ pp"ed dlrecty by

municipal poˇver supply the se冖 es mode into汗 erencΘ ond common|η ode inte汗 erence of

e|ec1rc supply vv"a仟 ectthe stab"ty。f bndge equi⒒ b「ium point

4)T。 nCregse the measu冖 ng speed of0C res stance oftransformer w nd ng s r。 qu″ed

mode| zY9624 doub|e b冖 dge rapid test auxi⒒ a丨γ manufadured by 。urˇvorks should be

used

45E对c「nal elect冖 c supp丨y and e×ternal zero indicator

a E× ternal ele⒍ r c supply∶  v̌hen measuhng lo、 v-va|ue resistance in a longer durat on is

requ redⅡ it is necessa「 , to adop攵 an external o丨 ect冖 c supp|y Place the se|ect s、 Vtch of

ρower $upρ ly in the p。 s tion "Be妯 " the e×ternal eleckr c supp|y v̌‖ l be led in from the

term na"B。 xr

b E×terna| zero indicator 、vhen improving the sens tiv ty。 f zero indicator is required. p|ace

the se|ect$ ,tch of zero indicatorin the pos t|on"G合 效", the e灶 ernal zero indicator can be

connected from the terminal"Gek"

6 Point for a⒒ ention

51 Bauery

51 彳povver s∪ pply for b冖 dge c rcut

a 1 5、冫ba1tery is used gs poˇ Ver supp|y for brd° e cⅡ cutⅡ i e measurng orCu砍   Beoause of

tho °reater o∪ tput ourren攵  of |o vvˉva|ue resistanoe du冖 ng measurng so the high qua"ty

batten, havin9 9reat capacity shou|d be used  tis advisable to use the leak|ess alka"ne

baue|γ  the battenf sho∪ 丨d be connected propery and contacted re"ablyˇ v th the contact



pieces |n case of|oOse contact correctthe contact pieces

b Judgement of battery pe汀 o「mance∷  e|ectrom° tVe force and interna| resistance are 丈he

ma|n para|η eters of battery   The open-c rcut voRa。 e measured w祆 h mu"imeter is

appno×imate to the electromotve force  The values 。f eledromotve forces used for

batter es shou|d be close t。  each other and not |ess than 809炻  of the nominal ǎ|ue

|nterna|resistanoe c臼 n be measu「 ed by the method ofinstantaneous short-o「 cu t current i

e measured by instantane。 us sho1-ci「cut by using high-ourrent measur ng range of

mutimeter The sm。
"erthe sh。

汶~c rcu t current and the interna| reslstance the be仗 erthe

ballerJ pe汀orm ance

51 2 Povver supply for zero |ndicator∶ high quahty 6F229、 冫|aminated ce" shou|d be used for

zeΓ o indicator

52 E× terna| povver supp|y∶  any kinds °f 1 5、冫 batte「 es or2、冫 storoge b旬试e冖es are ava"ab|e

Commercial conˇent onalˇ 。tage-stabi"zed sourceˇ v"l cause the bhdge damaged oˇ vng t°

i1s ⒒mited tomming for the output of|ovvˇ otage as we" as easy to be。 ut of contro|  t is

advisab|e to use our vv。 rks. model zY9844- 彳double b冖 dge DC votage-stabi⒒ zed source.

v̌hich is charactenzed by compact. "ghⅡveight, r,e"re‖ab"ty and high porforma∩ ce-pr ce

- rat o  t is app"ed to ,,|here there |s AC poˇ ver s∪ pp|yⅡ but not sutable for measuHn9

transformer w nd ng

53The b冖 d°e can ony be used fOr measu冖 ng passˇ e(uncharged)伦 sstance Mun c pa

po、 ěr supply° r°thef pcMler sources led in via measu冖 ng teΓ mina|are st"ct y prohib ted

54∪ pon the comple乜 on of ope「 auon,resetthe push bu次ons"B"&"GⅡ Ⅱ and place the svvtch of

mu"ip|yin° poˇverin the pos ti。 n  "0fr‘   |n case1he bndge is notin use forthe nearte m,

take out a⒒ battones t。  prevent batle冖 es from leakagei ifleakgge has occ∪ rred, cleaning

thoroughly shou|d be madeˇ ťhout de|ay to prevent c rcuts from being damaged

55 stora° e oond tions for bndge∶ temperatu「e of5~35 C re|atlVe humid ty of259庙 ~80· .

No corro$ive ggsinthe ar Aˇ oid sun"ght

6 A廿aChment

a Cedi雨cate ofinspecuon

b 0ρ e「at ng instroct。 ns

c Meosurng condud。 r

1 copy

1 copy,

1 p|ece




