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provides for the greatest possible utility of equipment in th«! small labor­
a tory . 

'l'he Type 210 Jt,lt.io Arm Box cons:sts of two similar a rms, each 
having 1000 ohms total resis t ance. tnppcd ••t 1-3-10-30-100-300 ohms. 
The resishmccs arc of the Ayrton-Pe•·•·y type. This type of res istance, 
described in anot:het· section of this catalog, is practically free from in­
ductance and capa citunce effects u t uudio frequency. The cunent-carry­
ing capacity is 50 mi ll iamperes and the adjustment accuwtc to within 
0.1 <J'o . The d ial switches are of the multi-lcnf type, ttSSl.ll'ing low tmd 
constant rcsistancr~. The e>.~binl't is of \1'>1 inut with hakc,li t <' P"""l. All 
metal parts arc nickel plated. 
Type 210 Ratio Ann Box . . . . . . . . . ... .. . . . . . . . . . . . . . . . ..... $28.00 

D imensions 7-Yz" x 5'' x 4". '"r cigh t 2% lbs. 
Code Word : llABID. 

TYPE 193 DECADE BRIDGE 

The Type 103 Decade Bridge is designed as a utility bridge. It is 
adapted to genera l bridge measurements of resis tance, indnctnnce and ca­
pacitance outside the field of speci,tl purpose bridges. The bridge circui t 
shown on Page 46 consists of three res istance arms, of the non-inductive 
type. 

llESIS'l'ANCE i\lEASUREiV!E~TS. In making measurements of 
resistances the null indica tor is connected between points 1 and 2, and the 
ST D pos~s c.onncdcd together. H e is used as the rcsistuncc standitrd. T he 
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unknown is connected at X and the b•·idge balanced. The solution of 
the network gives the cqua tiun :-

Rx = IL' I! c 
Hu 

This method is suitable for Lhc n1cn~uremcnt of either direc t or alter­
nating-cu .... cnt res istiu1ce, u sui table source being connected at F.. The 
accuracy of t he bridge for resistance me~tsurcmcnts is to within 0.2% , if 
proper cnrc is cxerciscrl by the opcrn I· or. 

J.'\DUCTANCE :'.IE:\S l!H K\IT·:\ .'l'S. I n inductance and capaci­
tance mcasu•·cmcnts, the bridge must be lml•·•nced for resislunce as wcll as 
for xeactance. T he thi1·d resistance arm R c is used to obtain a resistance 
balance of the bridge. Since He must be connected in t he arm having the 
lower resistance (sh)ndanl or unknown) and t his is not generally known in 
advance, it is desirable to set the bridge up wi th a switch so ~trranged that 
the null indicator may be rcndily transferred from 1 to 3, placing Rc in 
either a rm. The bridge is balanced, the condit io:1 of zero C\IITCnt in t he 
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null indicntor requiring simultaneous balance of both resistance and in­
ductance. The solution of the network gives the equation for the un­
known inductance 

Lx = !!~:s 
The resistance balance gives the relation:­

Hx = RA (Hs + Rc) 
Ru 

if Rc was connected in series wi th the standard or:­

Rx = RA Rs - Rc 
Hu 

if Rc was connected in the unknown arm. 

The accuracy of inductance measurement is to within O.Z<fo for air 
core inductances. Owing to the clu~nge of inductance with saturation it is 
impossible to obtain an exact balance with iron core inductances since 
the degree of saturation changes with eYery adjustment. The error is 
consequently greater in th is type of measurement. The range for induct­
ance measurement is from about 20 microhenrys to several henrys. 
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An inductance may be comp<tred with a capacitance by connecting 
the capacity across n ,\. The unknown inductance is connected at the 
STD posts, the null indicator to 2 and 3, and the X posts connected 
together. The solution of this network gives the equation 

Lx = Ro He C 
The Type 106 Inductance Standards described on Page 36 arc 

satisfactory for use w.ith this bridge. 

CAPACITANCE MEASUREMENTS. The Type 193 Decade 
Bridge is also suitable for the measurement of comparatively large capa­
citances, where cxtensiYe shielding is not required. For capacity measure­
ments the bJ·idge is set up with a switch for transferring Rc from the 
standard to the unknown ~LJ"m as before. The unknown condenser is con­
nected at X and a standard capacitance at STD. ·when there is no cur­
rent flow through the null indicator the bridge is balanced for both capa­
citance and resistance. The capacity "balance gives the equation: 

Ro Cs 
Cx = 

Since the bridge is in balance for resistance as well as capacitance 
the resistance equations follow as before. 

Rx = RA (RsR~ Rc) 

if Rc was in the standard arm, or 

Rx = 

if R c was in the unknown arm. 

RA Rs 
Ru 

- llc 

The accuracy of the bridge for capacity measurement is to within 
0.2%- 'l'he range is from 0.01 microfarad to several microfarads. 

GENERAL DESCRIPTION. The elements of the bridge cir­
cuit shown on Page 46 are moun ted in a walnut cabinet with a hard rub­
ber paneL A dust cover is furnished to protect the bridge when not in use. 
The resistance uni ts are of the Ayrton-Perry non-reactive type. The 
current-carrying capacity of the one-tenth ohm units is one ampere; that 
of the one ohm units, 250 milliamperes; tha-t of the ten ohm units, 100 
milliamperes; and that of the one hundred to one thousand ohm tmits, 
50 miJJiampe1·es. '!'he cabinet is copper lined to provide shielding. All 
exposed metal parts are nickel plated. 
Type 193 Decade Bridge . . ........................... ... .. $115.00 

Dimensions 17" x 10lj2" x 5". ·weight 1314 lbs. 
Code "\'Vord : BIGOT. 
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