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MECHANICAL PARTS LIST
Fig F"
Ref Qnt Dreseription X GR Fart No. Ont Description GR Pert No,
i 2 Binding post asm. 0938-3022 Knob 5500-5404
2 2 Spacer 7800-0600 Retainer 5220-5401
3 b Binding post asm., 0938-3070 4 | S Cabinet asm 1412 ~3040
4 B Bmdmg POST asm., 0938-3058 10 1 Knob asm,, | pF Div., _ 5520.5420
5 3 Bush;ng 0938-7130 Includes: _
l Bushing G938-7131 Knob 5520-5400
6 i Shorting Links 5080-4800 Retainer ‘ 55205401
7 4 Dial asm., - 5120-2120 1 i Diat asm., 1 pF Div.. - '5120-2121
8 4 Knob asm., 5500-5420 4 " Foot, rubber 52601200
ELECTRICAL PARTS LIST
Ref Das Description GR Part No, Ref Des Bescription GR Part Ne.
CAPACITORS c17  Poly, 0.50UF + .05% - .35% 500V 1412-1100
. CL8 Cer,, 2.2 £0.25 pF or 4400-2450
Ci Variable 03684100 :
C2 Foly, 99 pF £0.5% 500 ¥ 48721050 Cer., 4.7 £0.5 pF 4400-2700*
C3 and
C4  Poly, 198.8 pF £0.6% 500 V 48721051 NNECTORS
Cs Foly, 498 pF +0.6% 500 V 4872-1052 CONNE ‘
Sg " Poly, 997 pF +.05%-.45% 500 V 4872 -1053 71 Binding post 0938 ~3070
an 2 Bind st 0938-3022
cs Poly, 1995 pF +,05%-.45% 500 V 4872 -1080 %3 Bindﬁig x.; 0938-3058 .
co Poly, 4987 pF +.05%-.35%, 300 V 4872 -1081 T4 Binding post 09383022
cio Poly, .01 uF +.05%~.35% 500'V 4872 -1082
Q11 and . ) H :
C12 Poly, 02 yF +.05%-38% 500 Vv 48721060 SWITCHES
C13 Poly, .05 wF +.08%-,35%, 500 V 48721070
Cl4 Pely, 0.1 uF +.05%-.35% 500 V 48721171 ‘81 Switch : TN 4140
C15 and : $2 thru
C16 Poly, 0.2 uF +.05%-.35% 500 V 4872-1179 54 Switch 78904150

*Selected by General Radio Company to protuce a zero Teading of 48-50 pF in individual instruments,

SPECIFICATIONS

Capacitance: 50 pF to 1.11115 uxF in steps of 100 pF with a
C- to 100-pF variable air capacitor providing continuoys ad-
justment with divisions of 1 pF. Capacitances for 2- and 3-
terminal connections differ by about 1 pF (Cus in the drawing).
Cis is approx 125 pF,

Min Capacitance: 50 pF with all controls set at zero.

Dielectric: Polysiyrene for decade steps.

Accuracy: =(0.5% + 5 pF} at 1 kHz for tolal capacitance in-
cluding 50-pF minimum for the 3-terminat connection,
Temperature Coefficient: —140 pom/ °C {(nominai}.

Frequency Characteristics: Dc Cap/l-kHz Caep <1.001. At
nigher frequermes the increase is approx AC/C = (f/£)% The
resonant frequency, f., varies from over 400 kHz for a capaci-
tance of 1 u«F to about 27 MHz for a capacitance of 150 pF
when connections are made to the front terminals. f. is about
300 kHz and 70 MHz for rear connections and the same
capacitances.

Max Operating Temperature: 65°C,

Dielectric Absorption {(Voltage Recovery): C.1% max.
Dissipation Factor: 150 {o 1009 pF, 0.001, max, at 1 kMz,
at 23°C and relative humidity <50%; over 1000 pF, 0.0002;
max, at- 1 kHz.

insulation Resistance: 107 ohms, min,

Max Veltage: 500 V peak, up to 35 kHz.

Terminals: Four 938 Binding Posts with grounding link are
provided on the panel. Two of the binding posts are connected
{o the case and located for convenient use with patch cords in
3-terminal applications. Access is also provided to rear termi-
nais for refay-rack applications.

Mechanicak: Lab-bench cabinet; brackets provided for rack
mounting. DIMENSIONS {wxhxd): 17.26x3.5x6 in. (439x88x%
153 mm). WEIGHT: 8.5 b (3.9 kg) net, 10 b (4.6 kg}
shipping.

Catalog
Description Number

1412-BLC Decade Capacitor 14128410



1 INTRODUCTION

1.1 PURPOSE.

The Type 1412-BC Decade Capacitor is a high-
quality, wide-range instrument ideally suited to dec~
ade capacitor applications ranging from experimental
circuits on alaboratory bench to permanent installa-
tions in a relay rack. _

Designed for versatility, this Decade Capaci-
tor features fine adjustment over a wide range of ca~
pacitance, high resolution, and provision for two- or
three-terminal connections on either the front panel
or the rear of the instrument. The decade box has
polystyrene capacitors with excellent deandac chax-
acterigtics. Its low inductance permits use up into
the supersonic frequency range with relatively little
change in effective capacitance.

1.2 DESCRIPTION.

An air capacitor makes available a continuously
variable range of 0to 100 pF. In the four decades,
polystyrene capacitors are used for steps of 100pF,
1000 pF, 0.01 pF, and 0.1 uF. The capacitors are
housed in a double-shieided inner box and case as
shown in Figure |.
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Figure 1. The double
shieiding used in the
Type 1412.BC Decude
Capacitor keeps Cle
very small. This ce.
pacitance is the dif-
ference between the
three-terminal and two-
terminal capacitance
of the box; Cp is
approximately 125 pF.

INNER
BOX—
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Ceramic-insulated switches, with soiid-silver-
alloy contacts, select parallel combinations of capac-
itors having values in the ratic of ,2,2,and 5. The
polystyrene capacitorsare of extended foil construc~
. tion for minimum inductance and low series resis-
tance. This dielectric material is used for stability
of capacitance, low dielectric losses,and high insui~
ation resistance.

Mounting hardware is provided for installing
the instrument in a relay rack.

2 OPERATING PROCEDURE

2.1 MOUNTING.

The Type 1412-BC Decade Capacitor is housed
in a cabinet for convenient bench use. Additional
mounting hardware is alsc supplied for instaliation

in a relay rack. To install the instrument in a relay
rack:

a. Remove the black nylon buttons from the
holes at the side panels of the instrument. These.
buttons are press fitted and are easily removed with
a small screwdriver.

b. Instail the 3 1/2 by 7/8 inch adaptor-panel
assemblies (A} on each side of the instrument, using
the 3/8~-inch locking screws (B) supplied. The holes
in the gide~panel of the instrument are tapped with a
10-32 thread to receive these screws.

c. Mountsthe assembly in a-standard 19-inch
reiay-rack cabinet, using the 5/8-inch No, 10-32
screws (C) and nylon washers (D) provided.

Relay-rack installation of Type 1412.BC.

Figure 2.

2.2 READQUT.

The four decades of polystyrene capacitors
have clear, easy-to-read dials with numbered steps
from O to X {X=10). The dial provided with the con~
tinuougky adjustable air capacitor has ten 10-pF divi-
sions for a total range of 0 te 100 pF, plus additicnal
readout to L pF per graduation. The dial is easy to

read, simply add the number of graduations (count-
ing from 0) on the fixed vernier scale to the corre-
sponding numbered division on the dial, Sample set -
tings are illustrated in the following examples:

Read: Read;- _
30 +3 =33 pF 30 + X{10) = 40 pF
Qr
40 + 0 = 40 pF

2.3 -FRONT CONNECTIONS:

The four terminals on the front panel of the
Type 1412-BC are arrangedin a square with standard
3/4-inch spacing for either two-terminal or three-
terminal connection. With this arrangement, a wide
variety of connectors, in various combinations, can
be used. Typical examples are shown in Figures 3
through 6.



TYPE 274

TYPE
874-R33

Figure 3. Front panel of Type 1412-BC showing three-
terminal connection with both shields connected to the

case,

TYPE 874 -

TYPE 274

Figure 5,

Type 274. Shielded
Double Plug used for
two-terminal (floating)
connection on Type o

1412.BC.

Figure 6.

wire,

Figure 4.

Type 1412-BC showing
two.terminal (grosnded)
connection using

Type 874

GENERAL RADIO
CONCORD: MASY- usAI-

Type 1412.8C with two-terminal
(grounded) connection vsing bus

2.4 REAR CONNECTIONS.

To make connections at the rear of the instru-
ment (see Figure 7):

a. Remove the two 6-32 screws (G) and the
small rectanguiay plate from the rear panel. Thread
the two screws (G) back into the panel after remov-
ing the plate.

b. Thread the spacer and then one of the 1/4
inch No. 6-32 screws {(spacer and screws supplied)
on the recessed terminal H, .

¢. Thread the remaining 1/4-inch No., 6-32
screw into terminal L.

NOTE
Lug terminals are supplied and can be
installed with the terminal screws as
desired,

Connections can now be made to ferminals L,
H, and G.
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Figure 7. Rear panel view of Type 1412.BC n;'howing
terminals for rear connections,

3 PRINCIPLES OF OPERATION,

3.1 GENERAL.

The following paragraphs briefly describe some
of the more important principles of operation appli-
cable to the Type 1412-BC Decade Capacitor, For a
detailed discussionof the characteristics of standard
capacitors, refer to the General Radic Catalog,

3.2 CONNECTIONS,

The Type 1412-BC is designed for either two-
terminal or three-tevminal connection. (See Figure .
I for a diagram of the shielding elements and connec~
tion terminals,) Because the inner box is connected
to terminal L, the high side (H) of the decade capaci~
tance is almost completely shielded from the outer
case.



For gencrai use, the two-terminal and three-
terminal decade capacitances differ only by the small
capacitance (Cye ) of the binding post H to the case.
it is particulariy desirable that this capacitance be
as small as possible when usinglow values of decade
capacitance with the Type 1654 Impedance Com-
parator and with many special bridges.

3.3 FREQUENCY CHARACTERISTICS.

Variafions of capacitance with changes in fre-
quency are principally a function of the dielectric
material below 1 kHz and a function of the amount of
series indnctance above 1 kHz., Polystyrene dielectric
ensures negligible variations of capacitance below |
kHz and extended foil construction provides a mini-
murm value of inductance above | kiz,

Most of the inductance in the Decade Capacitor
ig in the wiring. This inductance is low enough to
keepthe increase ineffective capacitancetoa reason-
ablylow value over the frequency range in which the
instrument is likely to be used. When the operating
frequency (f) is well below the resomant {requency
(fy), the approximate increase in effective capacitance
{(AC) over the zero-freguency capacitance (Cg) is
given by the expression:

ac , (LY
C. =T,

Typical values of the resonant frequency are
given in the table below. .

Decade Resonant Frequency

Capacitance Front Terminals Rear Terminals

1.11115 uF 430 kHz 310 kHz

1.0 pF 440 kHz 320 kHz

0.1 uF 1.25 Mz 1.2 MHz

- 0.0L pF 3.5 MHz 4.3 MHz

1050 pF¥ 10 MHz 17 MHz

150 pF 27 MHz 70 MHz

At frequencies up to 30 klHz, the eifective ca-
pacitance at any setting will be less than 1% higher
than the value of capacitance at 1 kHz. At most set-
tings, the error will be much smaller.

3.4 DISSIPATION FACTOR.

The dissipation factor of the polystyrene di-
electric is quite low and relatively constant over the -
frequency range ordinarily encountered inmost appli-
cations. Under certain operating conditions, minor
increases can be expected in the dissipation factor
of the Type 1412-BC Decade Capacitor.

At the lower capacitance settings, the dissipa-
tion factor of the decade box is increased by losses
in the switch insulation and other materials outside
of the capacitors. These losses tend to increase as
the frequency is lowered.

At higher capacitance settings, the dissipation
facror is increased by the series resistance of the
wiring., This effect will become greater as the fre-
quency is increased.

4 SERVICE AND MAINTENANCE
4.1 WARRANTY.

Our warranty attests the quality of materials and work-
manship in our products, When difficulties do occur, our
service engineers will assist in any way possible. Please
write or phone the nearest GR service facility, giving full
information of the trouble and of steps taken to remedy it.
Describe the instrument by type, serial, and ID numbers.-
{Refer to front and rear panels.}

42 SERVICE.

Before returning an instrument to General Radio for
service, please ask our nearest office for a “Returned
Material” number. Use of this number in correspondence
and on 2 tag tied to the instrument will ensure proper
handling and identification. After the initial warranty per-
iod, please avoid unnecessary delay by indicating how pay-
ment will be made, f.¢., send 2 purchase-order number or
{for transportation charges) request * “C.0.D.”

For return shipment, please use packaging that is ade-
quate to protect the instrument from damage, Le., equiva-
lent to the original packaging. Advice may be obtained
from any GR office,

GenRad

WARRANTY

We warrant that this product is free from defects in material and workmanship and,
when propery used, will perform in accordance with GenRad's applicabie punhsh_e_d
specifications. It within one {1) year after original shipment itisfound notto mest this
standard, i will be repaired or at the option of Genfad, repiaged at no charge whén
returnad to a GenRad service facility,
CHANGES IN THE PRODUCT NOT APPROVED BY GENRAD SHALL vOID
THIS WARRANTY,
GENRAD SHALL NOTBE |IABLE FOR ANY INDIRECT, SPECIAL, QR CONSE-
QUENTIAL DAMAGES, EVEN {F NOTICE HAS BEEN GIVEN OF THE POSSI-
BILITY OF SUCH DAMAGES, X
THIS WARRANTY 18 IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
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