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GR 1412-BC Decade Capacitor

iz

Qmt GR Part No.
1 - 2 Binding post asm. 0938-3022 Knob 5500-5404
2 2 Spacer 7800-0600 ) Retainer 5220-5401
3 1 Binding post asm., -* 0938-3070 9 1 Cabinet asm 1412-1040
4 1 Binding post asm.,, 0938-3058 10 Knob asm,, 1 pF Div. " 5520-5420
- 3 Bushing 0938-7130 includes:
1 Bushing 0938-7131 Knob 5520-5400
6 1 Shorting Links 5080-4800 . Retatner 5520-3401
7 + Dial asm., 5120-2120 11 Dial asm., 1 pF Div. 5120-2121
8 4 Knob asm., 5500-5420 _Foot, rubber 5260-1200
ELECTRICAL PARTS LIST
Ref Des. Description GR Part No. Ref Des  * Description ¥ GR Part No.
CAPACITORS = c1?  Poly, 0.50 4F +.05%-.35% SO0V  1412-1100
c1 Variable 03684100 C18 Cer., 2.2 £0.25 pF or 4400-2450
g = Poly, 99 pF £0.6% 500 V 48721050 Cer., 4.7 £0.5 pF 4400-2700*
C4 Poly, 198.8 pF £0.6% 500 V 4872-1051 NECTO
cs Poly, 498 pF £0,6% 500 V 4872-1052 oo -
gg o Poly, 997 pF +.05%-.45% 500 V 4872-1053 n Binding post 0938-3070
S mpimmsretmy  ame PoERE oE
y, +.05%- -
gﬁ: & Poly, .01 pF +.05%-.35% 500 V 4872-1082 » - i oSt
C12 Poly, .02 pF +,05%-.35% 500 V 4872-1060 SWITCHES
C13 Poly, .05 uF +.05%-.35%, 500 V 4872-1070
Cl4  Poly, 0.1 pF +.05%-.35% 500 V 4872-1171 s1 Switch 7890-4140
C15 and S2 thru
Cl6  Poly, 0.2 yF +.05%-.35% 500 V 4872-1179 S4 Switch 78904150
*Selected by G 1 Radio Company to produce a zero reading of 48-50 pF In Individual instruments,

SPECIFICATIONS

Capacitance: 50 pF to 1.11115 xF in steps of 100 pF with a
0- 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 (Cue in the drawing).
Cue is approx 125 pF.

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

Dielectric: Polystyrene for decade steps.
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Accuracy: =(0.5% + 5 pF) at 1 kHz for total capacitance in-
cluding 50-pF minimum for the 3- connection.
Temperature Coefficient: =140 ppm/ °C (nominal).
Frequency Characteristics: Dc Cap/1-kHz Cap <1.001. At
higher frequencies the increase is approx AC/C = (f/f). The
resonant frequency, f., varies from over 400 KHZ for a capaci-
tance of 1 uF to about 27 MHz for a capatitance 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.

)
Description
1412-BC Decade Capacitor
\J
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Dielectric Absorption (Voltage Recovery): 0.1% max.

Dissipation Factor: 150 to 1000 pF, 0.001, max, at 1 kHz,
at 23°C and relative humidity <50%; over 1000 pF, 0.0002,
max, at 1 kHz.

Insulation Resistance: 10" ohms, min.

. Max Voltage: 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
to the case and located for convenient use with patch cords in
3-terminal applications. Access is also provided to rear termi-
nals for relay-rack applications.

Mechanical: Lab-bench cabinet; brackets provided for rack
mounting. DIMENSIONS (wxhxd): 17.25x3.5x6 in. (439x89x
153 mm). WEIGHT: 8.5 Ib (3.9 kg) net, 10 Ib (4.6 kg)
shipping. ’ .
Catalog
Number
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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 a laboratory 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 dc andac char-
acteristics. 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 0 to 100 pF. In the four decades,
polystyrene capacitors are used for steps of 100pF,
1000 pF, 0.01 pF, and 0.1 pF. The capacitors are
housed in a double-shielded inner box and case as
shown in Figure 1.

H L G
Figure 1. The double a
shielding used in the i
Type 1412-BC Decade Ce
Capacitor keeps CHG TS

very small. This ca-
pacitance is the dif-
ference between the
three-terminal and two-

terminal capacitance
of the box; CG is INNER
approximately 125 pF.  BOX—

Ceramic-insulated switches, with solid-silver-
alloy contacts, select parallel combinations of capac-
itors having values in the ratio of 1,2,2,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 insul-
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 also supplied for installation
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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. Install 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 side-panel of the instrument are tapped with a
10-32 thread to receive these screws.

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

Figure 2. Relay-rack installation of Type 1412-BC.

2.2 READCUT.

The four decades of polystyrene capacitors
have clear, easy-to-read dials with numbered steps
from 0 to X (X=10). The dial provided with the con-
tinuously adjustable air capacitor has ten 10-pF divi-
sions for a total range of 0 to 100 pF, plus additional
readout to 1 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:

05y 05y
40 302 040 30
&0 0] o ) 30 2
0
Read: Read:
30 +3 =33 pF 30 + X(10) = 40 pF

or
40 +0 = 40 pF

2.3 FRONT CONNECTIONS.

The four terminals on the front panel of the
Type 1412-BC are arranged in 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.
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For gencral use, the two-terminal and three-
terminal decade capacitances differ only by the small
_cdpacitance (Cyg) of the binding post H to the case.
4§ particularly desirable that this capacitance be
as small as possible when using low values of decade
capacitance with the Type 1654 Impedance Com-
parator and with many special bridges, -

3.3 FREQUENCY CHARACTERISTICS.

Variations of capacitance with changes if fre-

quency are prmc1pally a function of the dielectric
material below 1kHz and a function of the amount of
series indnctance above 1 kHz. Polystyrene dielectric
ensures negligible variations of capacitance below 1
kHz and extended foil construction provides a mini-
mum value of inductance above 1 kHz,

Most of the inductance in the Decade Capautor
is in the wiring. ‘This inductance is low enough to

keep the increase in effective capacn:ance toareason-
ably low value over the frequency range in which the -

instrument is likely t§ bé&used. When the operating
frequency (f) is well beldw the resonant frequency
(fr), the approximate increase in effective capacitance
(AC) over the zero-frequency capac1ta.nce (Co) is
given by the expression: .

ac  (£)
c, ®\i,

Typical values of the resonant f.requency are
given in the table- below. .

Resonant Frequency

Decade
Capacitance Front Terminals } Rear Terminals
1.11115 pF 430 kHz 310 kHz
1.0 pF 440 kHz 320 kHz
0.1 pF 1.25 MHz 1.2 MHz
0.0 pF 3.5 MHz . 4.3 MHz
© 1050 pF 10 MHz .17 MHz
150 pF 27 MHz 70'MHz |

(At frequenc1es up to 30 kHz, the effective ca-
pacitance at any setting will be less than 1% higher
than the value of capacitance at I kHz, At most set-
tings, the error w111 be much smaller. :

“WARRANTY

We warrant that this product is free from defects in material and workmanship and,

when properly used, will perform in

_ of the capacitors.

- 3.4 DISSIPATION FACTOR.

The dissipation factor of the polystyrene di-
electric is quitelow and relatively constant over the
frequency range ordinarily encountered in rhost 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
These losses tend to increase as .
the frequency is lowered. -

At higher capacitance settings, the dissipation
factor is increased by the Series resistance of the.

_wiring, This effect will become g'reater as the fre-

quencv is mcreased

4 SERVICE AND MAINTENANCE
4.1 WARRANTY. u

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, Plcase #
write or phone the nearest GR service faaﬁty, 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 )

¥

4.2 SERVICE

Before returning an instrument to. General Radio fot :
service, please ask our nearest office for 2 “Returned
Material” number. Use of this number in correspondence
and on a tag tied to the instrument will ensure proper 8
handling and identification. After the initial warranty per-
iod, please avoid unnecessary delay by indicating how pay-.
ment will be made, i.e., send a'purcha'se'-order number or
(for transportation charges) request * “C.0.D.” .

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

with applicable GenRad specifications.

GenRad service facility. Changs

.. - M within one year after original shipment iz is found not to meet this standard, it will
=7 be repaired or, at the option of GenRad, replaced at no charge when returned to a

doret

in the p
this warranty. GenRad shall not be liable for any indirect, special, or consequential

not approved by GenRad shall void -

. ) . damages, even if notice has been given of the possibility of such damages. R o
) THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE.

GenRad poficy i to maintain product repair capability for a period of ten years after
: = original shipment and to make this clpabd:ty avmlable at the then prevailing schedule

of charges.

Form 1412-0100-D
December 1975
1D 2871

300 BAKER AVENUE, CONCORD, MASSACHUSETTS 01742

Printed in USA

i b



CAr 0¥
. MIADINGS

400 V PRAK - NP

TYPE 274 " ADD 308 17

Nl <ADE, CR\E
e Lz ac ~
GENERAL RADIO
CONCORD. MASS USA -0

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

case.
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TYPE 874
Figure 4.

Type 1412-BC showing
two-terminal (grounded)
connection using

Type 874
DECADE CAPACITOR
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TYPE 274

Figure 5.

Type 274-  Shielded
Double Plug used for
two-terminal (floating)
connection on Type
1412-BC.
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Figure 6.

Type 1412-BC with two-terminal
(grounded) connection using bus
wire.,

DECADE-CAPACITOR
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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 th
small rectangular 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 terminals L,
H, and G.

Figure 7. Rear panel view of Type \4]2-Bé?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 discussion of the characteristics of standard
capacitors, refer to the General.Radio Catalog.

3.2 CONNECTIONS.

The Type 1412-BC is designed for either two-
terminal or three-terminal connection. (See Figure
1 for adiagram 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.



