Part IV

SERVICE DATA

Electrical Specifications

Noltage st s e i e 110-120 Volis AC

Frequency (Stock Noi 151 oot oo i ieieteiarein aiore 50-60 Cycles
Power Supply Rating.......... (StockaiNo 15TAY) e e o e 25-60 Cycles

Wattage Consumplion.: - ba-e e 35 Watts

Fise S ProtectioN ) o e T s S o b T e 1 Amp.

Deflection sensitivity at amplifier inputs. 5 peak-to-peak volts per inch

(max. “gain.”) or 1.75 volts (RMS)

Deflection sensitivity at cathode-ray tube

INPULs s S

....................

250 peak-to-peak-volts per inch

Input Characteristics:

i e (1) With amplifier............ 1 megohm, approximately 30 mmfd.
Operating; Limits: o oo (2) Without amplifier......... 2 megohms, approximately 40 mmfd.
Frequency response range of amplifiers............. 20-15,000 Cycles
Maximum signal input (with amplifier)............. 500 Volts (RMS)
Frequency range of timing axis..................... 30-10,000 Cycles
Maximum d-c voltage across input binding posts.100 Volts with amplifiers
200 Volts direct
EREAGCO e Signal amplifier for vertical deflection
TTREA-6CO Tl s et Signal amplifier for horizontal deflection
Radiotrons Used and Functions.{1 RCA-885................... “Saw-tooth” oscillator
IERCAON3 S o v Cathode-ray tube (l-inch)
L REASBO T o s o Full-wave rectifier

Physical Specifications

Height (including carrying-handle)...............co0un., 94 inches

Overall Dimensions.. ........... A AT L R S i e e e e S S e s 132 inches
| B e B o o e O DB SR A e T B P e e D D S DT 7% inches

Weight =60 eyele: v R T e e e T T e 14} pounds
R T S R o L e A e e o B D b L D e A T B T L A e e e Al e 16 pounds

Circuit Description

The schematic arrangement of the entire circuit
is shown in Figure 21.

There is one usual feature to this circuit that
causes surprising voltage distributions but doesn’t
affect the operating theory. Since the shell of the
cathode-ray tube is connected to the second anode,
which must be at a paositive potential from the
cathode, and since the shell must be grounded for
safety, the positive side of the power supply has
been connected to ground. This is common prac-
tice in Cathode-Ray Oscillographs, but in this case
the power supply is common to the oscillograph
and amplifier tubes, so the cathode, grid, sup-
pressor and screen grids of the amplifiers are all
at a high potential to ground and the plate is
nearly at ground. It may be argued that no im-
provement has been made since the grid clips are
at high voltage, but the grid clips cannot be

reached when the equipment is in the case, and
the resistance of the circuit is sufficiently high to
limit the current to safe values at all but very low
settings of the gain control.

While the voltage. distribution, as shown in Fig-
ure 24 is quite unusual, the method of operating
the amplifier tubes has not been affected. The
grids are maintained about two volts negative from
the cathode, the suppressor is connected to the
cathode, the screen grid is about 35 volts positive
from the cathode and the plate still more positive.

An amplifier consisting of a single RCA-6C6 con-
stitutes the means of obtaining “gain” for the sig-
nal applied to the vertical deflecting system. The
input to this stage is a high-resistance potenti-
ometer connected to provide “gain” control. An
isolation capacitor is made a part of the input cir-
cuit to exclude any d-c which may be associated



YINSOSEN VL
HIMOS

NIVTE

09 -0F A T
FONVLSISTE Adviiadd

¥ IMOS

~O9-05 -11L
HOIWTG OIY

~09-5Z ~r QZEZE
~0F=0F wOFFE
FONVLE/STY AXVTOITS
FOVLTOA HXH TVLOL

GEOII9-L (VISI Pup [SI "ON ¥201S) wnidvi(q d1wuoyog—ig a4nd1y

00005
2i-& 3nTg
/ TN O | n7saD
m Fs o
% 2 o £,
ol 2 “Tuly oFIB IS,
oFh — N = ST w wa
H - H &3
|—J o - (=] »
o Y Bl K o Rl g} 2SS a8
o5 GTax[nG 0 3 [+ 520 2 P MO 2L |2
aia
SLINA ~09-0§ NO TILLIND 81-Dy SE 3 3| 3 H 33
w | RS S ] SPR-¥Iy 0
)|
aflo <
© 9_Dm NivD
P W Q6. =
il [4] ~| s
o 3 A OpIMFINGD x ”
4 3 3 8 = L] WD al |«
w 9 NN 2] M DNISTLNTD : m; 1 2 3ol [% o
Niy m wwlyl w & T 3 H mn m O
.m xala o 3 m Py __,_GH ﬁﬂ ONILL !
+* i D ,
L Ty b 1
S 3 23w 22 e E R i -5
Lof] i) W
TG W a M 44 2a s.\ 4 &N@G}_‘
J_ =~
St 3 & INAS
oof a3 & O
0 ~
a ZNOgd WOHT
T — A

i 3%h L gl H 2 ¢l | gama caLy 7

=1 x mﬁ 5730 s Gu g B
H <

I Bop ple e IH 3

14 |en e $ i

| 3= 5 o ¥ - T

__anw 3% oI 272 m £ Z E/6-va¥ ¥

®ito o S 2R oL slp

R gl :

5 e S rO ane |
i X i !
L "

3 3 e vy |
i 3 % O L&z |
|

|

|_| oo ~w000'0LT |

€4 2% 909V |



EE0TT9L (VISI pup [SI "ON ¥2015) wnidviq uomoouuoy—zz aunsiy

(2-91d 336 ~0+ 0L £2 A 021011 HOL

~09% 0l 0g

1-01d ¥ IWYS AFIMHIHLO
b+ Lt - AQZI-o1l

2-9i4 —— ~C
S MO T

MO T

<

aviol
a4 21
-2% %-3

| o= === =NMOU G- == =i -7 01

¥

MOV’

= === = =N MOME-LOFVIY NO H 04
||||| HMOH | = = === 01

MOTIZA-

(-i)
z
i
&
o
<
Q
(+'3
=Ma7734
==
e
L -
0T
MOTIIA T
A ===

%718,

E 4I¥79 W03
13 = - ﬂ

£-'9ld 33§
E-4 W i-4
e L SNYHL HImOd

g1-3 1
¥1=0 0L MOV I =

+i-H 0d-

e
ELLIA

W fl=2

o
9
.
[
e
o
MOTIA-3N7G
MOTIAA—

I

T

9-2 04 MIVIE: F-HoL

NMmoag
-4 W i
AOLDVEY 330714 ot
. NMOAY
1

t-9204
HIWHOJSNYY L
GNIZINOYINAS

AMOTI3A MOTIAA-3N6

E BT g TR Epp——

=

3J Y
3
3|

o
T
WSZ'D,

L
o —T0

=
T4W 1'0]
oo
-8
¥ 0oL’z
£y

HKA 029
8-2

4M SE00)
1n-2

04m 10g
0l-3
000
23m 23
C-u
L}
-

¥ 000’0l
zz-u
ndn

EI{;

rOZ6 026

P,
slal=
=Ieh!

REENT] 3178
2=l

MOTIIN
El16-¥ou

ALIGNILNI

HIVIg

— IV T

InTm.

LNMO}!”

a3
NIFu.

£-91d
HIAWHOJENYHL H3IMmod

L

on>)

IV MoHg
MOTTIA _ 1 —
A5z -
MOTIA
ana CIGECRENR T
] NIV T8-
A e ¥18-034

anJg

LEEL
e ~09-5Z vEZ
NE3D ~08-0F 2
NADNE: a4
~09-52 wozZ2E
MIVIE-NMOEG g-1
~ 09 or
s AL I-L

- SNna

s
g

>



with the circuit being observed. The plate, or out-
put circuit of the RCA-6C6 is a resistor whose
value is so designed as to effect a broad and uni-
form frequency response in the amplifier stage.
Coupling from the amplifier plate to the cathode-
ray tube is made through a capacitor.

The amplifier for the signal applied to the hori-
zontal deflecting plates is identical to that de-
scribed above. A switch is provided to disconnect
the vertical amplifier, thereby applying the voltage
to be studied directly to the deflecting plates.
There is an input switch to the horizontal amplifier
for feeding in the timing or “saw-tooth” oscillator

signal.

A synchronization system is included, as shown
in the input circuit of the RCA-885. This is the
“Synchronizing” circuit described under “Opera-
tion.” The timing axis oscillator stage, using the
RCA-885, is designed to have a frequency range of
30-10,000 cycles, controlled through the “Range”
switch and “Frequency” control. The signal from

this oscillator has a “saw-tooth” wave-shape, ob-
tained as follows: A d-c potential is applied across
a capacitor and resistor in series in the plate cir-
cuit of the RCA-885 tube. This voltage charges
the capacitor until the ionization potential (plate
voltage at which the gas in the RCA-885 ionizes)
is reached. When the RCA-885 ionizes the capaci-
tor is short-circuited and the voltage across it drops
nearly to zero. The RCA-885 immediately de-
ionizes and allows the capacitor to start charging
again. In this manner, the voltage across the ca-
pacitor has a “saw-tooth” characteristic. The capa-
citor referred to above is selected by the position
of the “Range” switch as described in “Operation.”
With “Ampl. H” switch on “Timing,” the voltage
across this capacitor passes through the horizontal
amplifier to the plates of the RCA-913.

Power required for operation of the instrument
is obtained through the power unit from a 110-120-
volt, AC supply. Voltage rectification is accom-
plished by an RCA-80 connected in the secondary
windings of the power transformer.

Maintenance

(1) Radiotrons

Under ordinary usage within the ratings speci-
fied for voltage supply, tube life will be consistent
with that obtained in other applications. The rec-
tifier, oscillator, and amplifier tubes will wear in
accordance with loss of emission; whereas the de-
termining factor in the life of the RCA-913
cathode-ray tube is the deterioration of the fluor-
escent screen. It is therefore advisable to avoid
leaving a bright, concentrated “spot” on the screen.

It is not ordiharily possible to test the Radio-
trons in their respective sockets, due to the likeli-
hood of circuit effects causing error. Their removal
and check with standard tube-testing apparatus is
therefore desirable. Replacement of the question-
able tube with one known to be in good condition,
is another acceptable and definite means of tracing
tube troubles.

To remove the RCA-913, it is necessary to slide
the tube toward the back of the chassis, then snap
the tube out of its clip. Replacement is the reverse
operation, sliding the tube into the panel opening.

(2) Fuse Replacements

A small 1-ampere cartridge fuse is used in .the
primary circuit of the power transformer. This
fuse is intended for protection of the entire power
system of the Oscillograph, and should, therefore,
not be replaced by one having a higher rating, nor
be shorted out. A fuse failure should be carefully
investigated before making a replacement, as

usually in the use of fuses of accepted quality,
there must be a definite cause for the fuse break-
down. The cause may originate from a surge in
the power-supply line, but the greater percentage
of causes may be centered in the apparatus pro-
tected, such as shorted rectifier elements, and so
forth.

(3) Resistance and Continuity Tests

The schematic circuit is shown in Figure 21, and
the actual wiring layout giving color code and
physical relation of the parts is shown in the
chassis wiring diagram, Figure 22. All resistor and
capacitor values are given to facilitate a rapid and
sure test for continuity of circuit and the condition
of same. Coils and transformer windings have
their d-c resistances shown.

In working on the chassis of the Oscillograph,
care must be observed to have the power supply
completely disconnected. The high voltages asso-
ciated with the circuits of the cathode-ray tube
make it dangerous to attempt to handle or work
on the chassis while the power is “On.”

Care should be exercised in replacing any part
that may be found faulty. All wiring associated
with the part involved must be taken off, and
especial attention given to possibility of damage
to other wiring or parts. The relation of wiring
and parts should be the same as in the original

assembly.
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(4) Voltage Measurements

One means of learning the condition of opera-
tion and tracing the circuit faults of the Oscillo-
graph is by checking the correctness of the voltages
and currents at the Radiotron sockets. The normal
values, which can be expected to be found when
the instrument is working properly under the spe-
cified power ratings, are indicated adjacent to the
socket positions in Figure 24, and also given by

the Radiotron Socket Voltage Table. In general,
the values shown are measured from the socket
contacts to ground; however, the heater or fila-
ment voltages are a-c and appear between the F-F
or H-H clips. All readings given are actual operat-
ing values, and do not allow for any errors likely
to be caused by current drain of the measuring in-
strument. Some of the voltages are not measurable
with ordinary test equipment; these have been
asterisked (*) in the table.
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Figure 24—Radiotron Socket Voltage Diagram (Stock No. 151 and 151A4)
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REPLACEMENT PARTS

Insist on genuine factory tested parts, which are readily identified and may be purchased from authorized dealers.

Stock No. Description Stock No.| Description
14118 [Power Transformer—110-120V.,50-60 cye.(T-1) 11726 | Resistor—6800 Ohms, !4 W. (R-14)
14119 ([Synchronizing Transformer (T-2) 11322 |Resistor—14 W., 39,000 Ohms (R-15)
14139 |Power Transformer—110-120V,,25.60 cyc.(T-3) 14250 |Resistor—14 W., 8200 Ohms (R-18)
6552 |Filter Reactor (L-1) 13915 |Resistor—1% W., 12,000 Ohms (R-19)
4839 |[Capacitor—0.1 Mfd. 400 V. (C.1,C-5) 13596 | Resistor—2 W., 47,000 Ohms (R-20)
5005 |[Capacitor—0.0035 Mfd. (C-2, C-6) 14126 |Potentiometer—10,000 Ohms with Switch (R-21, S-4)
4841 |Capacitor—0.1 Mfd. 200 V. (C-7, C-3, C4) 3078 |Resistor—14 W., 10,000 Ohms (R-22)
12536 |Capacitor—820 Mmfd. (C-8) 14125 |Potentiometer—10,000 Ohms (R-23)
5107 |Capacitor—0.0025 Mfd. (C9) 4750 |Switch—D.P.D.T. Toggle (51,8-2)
g8a08 [Canacitor=s0 O1 MId. (C-10) 14127 |Switch—Single Gang 6 Position (S3)
5196 Capsclltor—ﬂ.035 Mfd. [(E-IIJ 14133|| Ense =1 A, (S:5)
11414 Capac{tor—o.l-Mfd. (C-12) 4794 |Tube Socket—4 Prong
5170 |Capacitor—0.25 Mfd. (C-13) 1810 | Talie ' Sockois Proe
14121 [Bypass Condenser—4-10 Mfd. (C14, C15) g
14120 |Filter Condenser—4-4 Mfd. 475 V. (C-18, C-16, C-17) 4786 | Tube Socket—6 Prong
14123 |Potentiometer—1 Megohm  (R-1, R-7, R-16, R-17) 14128 | Tube Plug—Octal Base
11172 |Resistor—14 W., 470,000 Ohms (R-2, R-8) 14129 | Tube Support Bracket Ass’y
5144 |Resistor—14 W., 2700 Ohms (R-3, R-24) 14130 |Eye Piece
11647 |Resistor—Y W., 5600 Ohms (R-4, R-9) 14131 |Eye Piece Base
11626 |Resistor—14 W., 2.2 Megohms (R-5, R-6) 14137 |Secreen
11174 |Resistor—14 W., 220 Ohms (R-10) 4857 | Binding Post (High)
14124 |Potentiometer—250,000 Ohms (R-11) 4607 |Binding Post (0)
14132 |Resistor—1 W., 150,000 Ohms (R-12) 7960 |Bar Pointer Knob

14122 |Potentiometer—2 Megohms (R-13) 13210 |Fuse Term.—Bd. Ass'y




