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DESTRUCTION NOTICE 

WHY —To prevent the enemy from using or salvaging this equipment for his benefit. 

WHEN—When ordered by your commander. 

HOW —1. 

USE 

Smash—Use sledges, axes, handaxes, pickaxes, hammers, crowbars, heavy 

tools. 

. Cut —Use axes, handaxes, machetes. 

. Burn —Use gasoline, kerosene, oil, flame throwers, incendiary grenades. 

. Explosives—Use firearms, grenades, TNT. 

. Disposal—Bury in slit trenches, fox holes, other holes. Throw in streams. 

Scatter. 

ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION 
OF THIS EQUIPMENT. 

. Smash—Panels, switches, tubes, case. Be extremely careful when destroy- 

ing the cathode-ray tube; use small arms fire from a shielded 

position. 

. Cut—Wiring, cords,’ cables. 

. Burn —Manuals, charts, schematic diagrams. 

. Bend —Framework, chassis panels. 

. Bury or scatter—All of the above materials after destroying their 

usefulness. 

DESTROY EVERYTHING 



WARNING 

HIGH VOLTAGE 

is used in the operation 

of this equipment. 

DEATH ON CONTACT 

may result if personnel fail 

to observe safety precautions. 

Operation of this equipment involves the use of high voltages which 

are dangerous to life. Any maintenance test requiring operation of 

the oscilloscope with either of its covers removed should be under- 

taken only by experienced repair personnel under conditions of ade- 

quate precaution against electric shock. Adjustment, replacement, or 

repair of parts inside the case should be done only with the power 

cord disconnected from the source of supply. 

VI 



F/RST AIO TREATMENT FOR ELECTRIC. SHOCK 
I. FREE THE VICTIM FROM THE CIRCUIT IMMEDIATELY. 

Shut off the current. If this is not immediately possible, use a dry nonconductor (rubber gloves, rope, 
board) to move either the victim or the wire. Avoid contact with the victim. If necessary to cut a 
live wire, use an axe with a dry wooden handle. Beware of the resulting flash. 

Il. ATTEND INSTANTLY TO’ THE VICTIM’S BREATHING. 
Begin resuscitation at once on the spot. Do not stop to loosen the victim's clothing. Every moment 
counts. Keep the patient warm. Wrap him in any covering available. Send for a doctor. Remove false 
teeth or other obstructions from the victim's mouth. 

= RESUSCITATION 
POSITION 

1. Lay the victim on his be}ly, one arm extended directly 

overhead, the other arm bent at the elbow, the face 

turned outward and resting on hand or forearm, so that 

the nose and moufh are free for breathing (fig. A). 

2. Straddle the patient's thighs, or one leg, with your 

knees placed far enough from his hip bones to allow you 

to assume the position shown in figure A. 

3. Place your hands, with thumbs and fingers in a@ 

natural position, so that your palms are on the small of 

his back, and your little fingers just touch his lowest 

ribs «fig. A). 

FIRST MOVEMENT 
4. With arms held straight, swing forward slowly, so 
that the weight of your body is gradually brought to bear 

upon the victim. Your shoulders should be directly over 

the heels of your hands at the end of the forward swing 

(fig.B). Do not bend your elbows. The first movement 

should take about 2 seconds. 

SECOND MOVEMENT 
5. Now immediately swing backward, to remove the 

pressure completely (fig. C). 

6. After 2 seconds, swing forward again, Repeat this 

pressure-and-release cycle 12 to 15 times a minute. A 

complete cycle should require 4 or 5 seconds. 

CONTINUED TREATMENT 
7. Continue treatment until breathing is restored or until there is no hope of the victim’s recovery. Do 

not give up easily. Remember that at times the process must be kept up for hours. 

8. During artificial respiration, have someone loosen the victim's clothing. Wrap the victim warmly; apply 
hot bricks, stones, etc. Do not give, the victim liquids until he is fully conscious. If the victim must be 

moved, keep up treatment while he is being moved. 

9. At the first sign of breathing, withhold artificial respiration. If natural breathing does not continue, 

immediately resume artificial respiration. 

10. If operators must be changed, the relief operator kneels behind the person giving artificial respiration. 

The relief takes the operator’s place as the original operator releases the pressure. 

11. Do not allow the revived patient to sit or stand. Keep him quiet. Give hot coffee or tea, or other 

internal stimulants. 

HOLD RESUSCITATION DRILLS REGULARLY 
TL 3745! 

VII 
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Figure 1. Oscilloscope BC-1060-A. 



RESTRICTED 

SECTION | 

DESCRIPTION 

1. ELECTRICAL CHARACTERISTICS. 

a. Cathode-ray Tube. 

Ea ae Sra ot i ars Sy hie ea ae 5s 8 Leas tay 2d at Sry nl wh AN oie a ESA ag Beeps nye MTA 3GP1 

b. Input Impedance. 

Direct Direct 
Terminals Probe (Balanced) ‘Unbalanced ) 

- (1) Y-axis 2 meg 30 mmf 1 meg 20 mmf 9.4 meg 20 mmf 4.7 meg 25 mmf 

(2) X-axis 2 meg 30 mmf 9.4 meg 20 mmf 4.7 meg 25 mmf 
(3) Z-axis €~—~(Int. Mod.) <& 0.47.meg 30 mmf (a-c impedance—0.28 meg 30 mmf) 

c. Maximum Input Potential. 

(1)? Y-axis’ through amplifier \. 3... }.22-.. ea. 400 volts maximum dc or peak signal. 

Cryeereaxis direct to plates. ais. as visa wae Ee 400 volts maximum signal dc will position beam. 

(3)e X-axis through amplifier. 2.0.6 6.023 D520: 400 volts maximum dc 50 volts peak signal. 

(aye ans direct to plates: 40.5 022. 400 volts maximum signal dc will position beam. 

(oper axie (int. Mod.)oe5 225. ooh esas a ee 400 volts dc, signal must never drive grid of cathode- 

ray tube positive. 

d. Amplifier Frequency Response. 

LEAN ARES Perper eS ages bois Beach Pe, Se a he Sine wave response uniform within 3db from 20 cycles 

to 2mc at any attenuator setting. Square wave re- 
sponse at 50 cycles, 500 cycles, 25kc, 100kc to be 

equal to that shown in figure 2. 
FNS Seep) ES a Ae RO ao Uniform within 3db from 10 cycles to 100ke at any. 

attenuator setting. 

ASG STL OG 7 AR Ree Mane Uniform within 3db from 30 cycles to 3me. 

e. Deflection Factor. 

(1) WITH AMPLIFIER (MAXIMUM VALUES). 

DX caXIsMCCIMAB iti. ore cia. ae Castel hele es 0.1 volt rms/inch deflection. 

PY SAXIS ADEN E PLODCi Re oss ook Ge sce de ean be 0.4 volt rms/inch deflection. 
ARIES AIS 38 oh eee eet paiok Go ss steG ey oa 0.9 volt rms/inch deflection. 

PRIESTESS Mg oe i EE gn GN Oe 15 volts peak signal is sufficient to bring beam from just 

extinguished to normal brilliance. 
(2) TO DEFLECTION PLATES. 

Y-axis es a: POE einer Neen Bens cdc zyar & 75 volts rms/inch deflection +20%. 
VERS Uae oe REE TE OM is 78 volts rms/inch deflection +20%. 

f. Sweep Generator. 

CF a CCC UE FANGE perk fo res her kts seca Seta che 15 to 30,000 cps 

CUP SEMTECHON OL SWEET at 2 OAs ceca hes nal aoe left to right 



(b) 500 Cycles per Second 

(c) 25 Kilocycles per Second (d) 100 Kilocycles per Second 
TL 47442 

Figure 2. Typical square-wave response. 



(3) Synchronizing signal sources ............... INTernal (Y signal) 

LINE 

EXTernal 
(4) ‘Synchronizing polarity .c0u. 06. either polarity of synchronizing voltage will synchronize 

sweep. 

g. Power Supply Source. 

(1) Potential ....... Pea RUeN = yam HST SAREE 105-125 volts 

PP CCU io eh 8 eb oe as ig a a wees 50-60 cycles 

faa RPIWICE CONSUMPTION dias Suclagi dcyew dan tulea 8 150 watts 

Re DEECHOD eC Ss) ko eh a ay 3 amperes 

2. PHYSICAL CHARACTERISTICS. 

PEM he aril s Noct e4 lige. Wey 1514 inches over-all 

Bemremt ire mire eis Os he ES Ua vars 17 inches over-all 

DOR ee a inne ue eo aoe A eoke RM aas he 103 inches over-all 

SEES 1p TS RS ale on ORE CEE ADA TY 60 lb 

DEPRES eer lis) hha sol), ioc Soe '....0live drab with black hardware 

3. GENERAL DESCRIPTION. 

a. This oscilloscope is an instrument for plotting 

a visual curve of one electrical quantity as a func- 

tion of another on the screen of a cathode-rayy tube. 

It consists of a cathode-ray tube, amplifiers for pro- 

ducing the deflection voltages, a linear time-base or 

sweep gencrator, and associated powcr supplies. 

Figure 3 gives a block diagram of the oscilloscope 

showing the functional relationship of the different 

sections. Signals may be directly connected to the 

deflection plates when frequencics to be observed 

are above the useful limits of the amplifiers. 

b. The Y-axis or vertical deflection amplifier has 

uniform frequency response from 20 cps to 2 mega- 

cycles. The X-axis or horizontal deflection ampli- 

fier has uniform response from 10 eps to 100. kilo- 

cycles. Both amplifiers have input attenuators and 

distortionless gain controls. The Y-amplifier has 

an input connection.for a test probe which reduces 

the input capacitance, with a loss of sensitivity, but 

which provides freedom from stray pick-up. The X- 

amplifier can be used to amplify the linear time-base 

or an external signal. Provision is made for modulat- 

ing the electron beam of the cathode-ray tube by 

external signals at the INT. MOD. INPUT post. 

ce. A light shield is. provided which may be slid 

forward from the panel a distance of 4 inches when, 

the pattern on the screen must be viewed under 

adverse lighting conditions. When not in use. it may 

be slid along its own axis into the body of the 

instrument. 

d. The unit is housed in a case with a removable 

front cover which serves to protect the front panel 
and cathode-ray tube when the unit is not in use. 

The test probe and operating instructions are held 

inside the front cover by clips. 

4. CONTROLS. 

All controls and terminals of the oscilloscope are 

located on the front panel. Related controls are 

grouped together where possible. In general, the 

X-axis controls occupy the right side of the panel 

and the Y-axis the left side. Each group of controls 

will be considered separately. 

5. BEAM CONTROLS. 

The beam controls comprise those which adjust 

the intensity, focus, and position of the fluoreseent 

spot on the screen of the cathode-ray tube. 

a. Power Switch. The power switch is located 
on the front panel to control the power supply to 

the instrument. When this switch is thrown to the 

POWER ON position, the pilot light should come 

on. This switch should always be thrown to the 

OFF position before the instrument is removed from 

the cabinet. 

b. Intensity Control. The INTENSITY control 

to 
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Figure 3. Block diagram. 
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sets the bias between control electrode, or grid, and 

cathode of the cathode-ray tube and thus determines 

the beam current. It is desirable to keep the inten- 
sity of the trace as low as is consistent with conven- 

ience in use in order to conserve tube life. A sharply 

focused line or spot of high intensity should never 

be permitted to remain stationary on the screen for 

any considerable period. 

c. Focus Control. The FOCUS control serves 
to set the potential of the focusing electrode of the 

cathode-ray tube. There will be a setting for opti- 

mum focus at each intensity level. 

d. X+ and Y-position Controls. The X- and Y- 
POSITION controls adjust the location of the spot 

or trace on the screen in. the horizontal and vertical 

directions respectively. Each control is marked with 

the direction of motion of the spot it produces. 

6. LINEAR TIME-BASE CONTROLS. 

The linear time-base or sweep oscillator controls 

include the FREQUENCY RANGE and FRE- 

QUENCY VERNIER controls, SYNC. SELECT- 

OR switch, SYNC. SIGNAL amplitude control, 

and the EXTERNAL SYNC. SIGNAL terminal. 

a. Frequency Range Control. (1) The setting 
of the FREQUENCY RANGE selector determines 

the range of sweep frequencies which operation of 

the FREQUENCY VERNIER control will pro- 

duce. The approximate limits of each of the six 

ranges are given by the numbers to either side of 

the dial pointer and are as follows: 15, 60, 220, 

900, 3K, 10K, 30K. The letter “K” represents kilo 

or 1,000; thus 30K represents 30,000 cycles per 

second. 

(2) When the control is in the extreme counter- 

clockwise position marked X SIGNAL INPUT, the 

sweep Circuit is prevented from oscillating, and the 

input of the X-amplifier is connected to the X SIG- 

NAL INPUT terminals. 
b. Frequency Vernier Control. When the pro- 

per frequency range has been selected with the 

FREQUENCY RANGE control (subpar. a above), 
the exact frequency necessary to stabilize the pattern 

on the screen can be obtained by means of the FRE- 

QUENCY VERNIER control. 

c. Sync. Selector Switch: Phersource of signal 
to which the sweep is synchronized is determined 

by the setting of the SYNC. SELECTOR. The fol- 

lowing sources of synchronization are available: 

_ EXTernal SIGNAL, power LINE frequency, and 

INTernal or Y-signal. 

d. Sync. Signal Control. This control permits the 
adjustment of the synchronizing signal to the opti- 

mum value. 

e. External Sync Signal Terminal. This ter- 
minal provides for the connection of an external 

source of synchronizing voltage. It is used in con- 

junction with the EXTernal position of the SYNC. 

SELECTOR switch. 

7. Y-AMPLIFIER. 

The Y-amplifier consists of an input attenuator, 

a cathode-loaded input stage, a stage of amplifica- 

tion, and a balanced phase-inverter deflection ampli- 

fier. The amplifier has uniform frequency response 

from 20 cps to 2mc. This frequency response is 

maintained for any setting of the gain control or 
input attenuator. The over-all gain of the amplifier 

is about 300 times. A typical response curve. is 
shown in figure 4. Figure .2 shows typical square- 

wave response at 5 cycles, 500 cycles, 25 kilocycles, 

100 kilocycles. The Y-amplifier controls consist of 

the Y SIGNAL INPUT terminal post, the test 

PROBE terminal, the Y ATTENUATOR control, 

and the Y GAIN control. 

a. Y-signal Input Terminals. The signal used 
to provide Y-axis or vertical deflection will be con- 

nected to either the Y SIGNAL INPUT terminals 

or the test probe. When the test probe is not in 

use, it should be removed from its terminal, since 

it will add input capacity to the Y SIGNAL IN- 

PUT terminals. Conversely, when the probe is 

used, nothing should be connected to the Y SIG- 

NAL INPUT terminal. 

b. Y-attenuator Control. A high-impedance at- 
tenuator of the compensated resistance-capacitance 

type is provided at the input of the Y-amplifier to 

reduce the input signal voltage, if necessary, to a 

value that will not overload the amplificr. The atten- 

uation ratios provided are approximately 100:1, 

10:1, and 1:1. 

c. Y-gain Control. A low-impedance, continu- 
ously variable attenuator supplies a continuous ad- 

justment of the amplitude of deflection. The opera- 

tor will notice that the signal amplitude can never 

be reduced to zero with this control, but that the 

amplitude in the extreme counterclockwise position 

is about 10 percent of that for the full gain position. 

5 
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This feature in conjunction with the use of the 
Y ATTENUATOR prevents overloading of the in- 

put stage of the amplifier as long as the pattern 
is no larger than full screen. Thus, the operator will 

not be deceived by distortion caused by overload in 

the amplifier so long as the pattern is kept entirely 

on the screen. 

d. Test Probe Terminal. 
minal provides a means for connecting the test 

probe which is provided to the input circuit of the 

Y-amplifier. When connected, the probe is in par- 
allel with the Y SIGNAL INPUT terminals (sub- 

par. a above). 

e. Test Probe. The test probe consists of a com- 
pensated 4:1 attenuator in an insulated probe sup- 

plied with a length of coaxial cable and a connector. 

The input capacitance of the test probe is 20 mmf, 

and the input resistance is 1 megohm. This makes it 

possible to connect it to relatively high-impedance 

points without serious loading effects. 

8. X-AMPLIFIER. 

The X-amplifier consists of an input attenuator, 

_a cathode-loaded input stage, and a phase-inverter 

deflection amplifier. The X-amplifier controls con- 

sist of the X SIGNAL INPUT terminal, the X 

GAIN control, and the X ATTENUATOR. 

a. X-signal Input Terminal. An external signal 
to be applied along the X- or horizontal axis should 

be connected between the X SIGNAL INPUT ter- 
minal and ground. This terminal is connected to the 

input of the amplifier only when the FREQUENCY 
RANGE switch is in the X SIGNAL INPUT posi- 
tion (par 6a). 

b. X-attenuator. The input circuit of the X- 
amplifier incorporates a two-position high-impedance 
attenuator with attenuation ratios of 10:1 and 1:1. 

If the input voltage is over 7 volts peak, the atten- 
uator should be set in the 10:1 position. For input 
voltages over 70 peak, an external attenuator should 
be used, since voltages in excess of this value will 
overload the input stage. 

c. X-gain Control. The X GAIN control is a 
continuously variable low-impedance attenuator, 
which operates in conjunction with the X ATTEN- 

UATOR to determine the amount of deflection — 
along the X-axis. 

The test PROBE ter- | 

9. DIRECT DEFLECTION CONTROLS. 

a. When frequencies above the useful limits of 
the amplifiers are to be observed (about 5 mega- 
cycles and 500 kilocycles for the Y- and X- ampli- 

fiers respectively), direct connections to the deflec- 

tion plates are available to extend this range. 

b. The direct deflection controls consist of the 

X and Y DEFLECTION PLATE CONNECTION 

switches and the X and Y DEFLECTION PLATE 

CONNECTION terminals. Since the action of 

these controls is the same for either the X- or Y- 

axis, they will be considered together. 

c. The X- and Y-deflection plate switches allow 
the selection of deflection plates either directly, with 

a deflection factor of approximately 75 de volts/ 

inch, or through the amplifiers. The deflection plates 
can be directly connected to the front panel terminal 
posts, but position voltages are always applied 

through 4.7-megohm resistors. It is therefore pos- 

sible to examine still larger signals by a-c coupling 

and positioning either up or down. When an unbal- 

anced signal source is used, the deflection-plate ter- 

minal to which signal voltage is not applied should 

be connected to ground by means of a separate lead 
wire, 

10. TEST SIGNAL TERMINAL POST. 

A sinusoidal signal of power line frequency hav- 

ing an amplitude of approximately 2.2 volts peak 

to peak is provided at the front panel as a source 
of test signal. 

Tl. Z-AXIS (INTENSITY MODULATION). 

a. Provision is made for coupling a signal to the 

control electrode or grid of the cathode-ray tube for 
the purpose of controlling the beam current and thus 

the intensity of the pattern on the screen. This pro- 

vides a method of introducing timing or blanking 
signals to blank or intensify sections of the trace. 

b. Signals for intensity modulation are connected 
between the input post marked INT. MOD. INPUT 

and ground. The input impedance of the INT. 
MOD. INPUT terminal is 20 mmf and 470,000 

ohms. The response of the. beam to modulation is 

uniform within 3 db from 30 cycles to 3 megacycles. 

_ A signal within this frequency range having a peak 
value of 15 volts will bring the beam from a just 
extinguished condition to normal brilliance on its 
Positive phase. 
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SECTION II 

INSTALLATION AND OPERATION 

12. INSTALLATION. 

a. General. The oscilloscope is shipped with all 

tubes clamped in place. It is made ready for use by 

unpacking, removing the front cover, and connect- 

ing the power cord to a 105-125-volt, 50-60-cycle 

power source. It is desirable to connect one of the 

GND. terminals of the instrument to the ground 

system of the equipment with which the oscilloscope 

is to be used. A heavy conductor should be used for 

this connection, and it should. be kept as short .as 

conveniently possible. 

b. Power Source Precautions. When external 
voltage or frequency-changing or regulating devices 

are used in connection with the oscilloscope, such 

devices should be located at least 6 feet from the 

oscilloscope to avoid magnetic deflection distortion. 

13, BEAM CONTROLS. 
When the oscilloscope has been installed as in 

paragraph 12 above, it may be put into operation 

by the following procedure: 

a. Turn power switch to the POWER ON posi- 

tion. Pilot light should come on. 

b.. After a 30-second warm-up period, advance 

the INTENSITY control until a spot or line appears 

on the screen. 

c. Adjust the FOCUS and INTENSITY controls 

until the pattern is in focus and of moderate inten- 

sity. If necessary, slide the light shield forward to 

screen objectionable light from the face of the tube. 

The oscilloscope is now ready for use. 

14. Y-AXIS. 

Y-axis deflection may be accomplished by apply- 

ing the signal to be observed to one of the following: 

Y SIGNAL INPUT terminal, test probe, or 

direct deflection (Dg, D4) terminals. The choice 

of the point to which the signal is applied is covered 

by the following sections. 

a. Y-signal Input. Signals for Y-deflection with- 

in the frequency and voltage range of the Y-ampli- 

fier (sec. I, pars. le and d) are normally connected 

between the Y SIGNAL INPUT terminal and the 

GND. terminal. The amplitude of deflection pro- 

duced then depends upon the Y ATTENUATOR 

and Y GAIN controls, and these are adjusted until 

the desired deflection is produced. The DEFLEC- 

TION PLATE CONNECTIONS switch must be 

set on AMPLIFIER during the use of the Y SIG- 

NAL INPUT terminal. 

b. Test Probe. When the signal for Y-axis de- 

flection is such that a minimum of capacitive loading 

by the oscilloscope is desirable, the test probe may 

be used. The test probe is held in the front cover by 

clips and may be removed and attached to the 

PROBE terminal on the front panel. The use of 

the test probe is then identical with that of the Y 

SIGNAL INPUT terminal. The Y SIGNAL IN- 

PUT terminal and the PROBE terminal are in par- 

allel. When either is used as a signal input point, 

the other should be disconnected. When not in use, 

the test probe should be removed and placed in the 

front cover clips provided. 

c. Direct Deflection. (1) Signals may be con- 

nected directly to the Y-deflection plates of the 

cathode-ray tube by using the deflection plate ter- 

minals near the top left of the panel as the signal 

input point. The DEFLECTION PLATE CON- 

NECTIONS switch must be set in the DIRECT 

position to connect the Y-deflection plates to these 

terminals, If the signal voltage is unbalanced (that 

is, if it is a voltage with respect to ground), one of 

the DEFLECTION PLATE CONNECTIONS 
must be grounded and the signal connected to the 

other one. If the signal is balanced to ground, each 
signal lead is connected to a deflection plate ter- 

minal. If the signal is directly coupled to the deflec’ 

tion plate terminals, direct-current voltages from 
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Y-SIGNAL: 60cps SINEWAVE X-SIGNAL: LINEAR SWEEP 
X-SIGNAL: !O cps LINEAR SWEEP Y-SIGNAL: SAWTOOTH WAVE FOUR 

TIMES SWEEP FREQUENCY 

X-SIGNAL: LINEAR SWEEP X-SIGNAL: SINE WAVE 
Y-SIGNAL: SINE WAVE, TWICE SWEEP Y-SIGNAL: SINE WAVE SAME FREQ- 
FREQUENCY UENCY ANO AMPLITUDE BUT 90° OUT 
Z- SIGNAL: (INT. MOD.): SQUARE — WAVE OF PHASE 
ABOUT 20 TIMES SWEEP FREQUENCY TL 47445 

Figure 5. Typical cathode-ray oscilloscope patterns. 
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the signal source will deflect the beam from its 

normal centered position. If this is undesirable, the 

signal may be capacitively coupled to the DEFLEC- 

TION PLATE CONNECTIONS by inserting a 
capacitor between the signal voltage and the ter- 

minal. 

(2) The Y-POSITION control will then control 

the position of the pattern in a vertical direction. If 

capacitive coupling of the signal is not used, the 

Y-POSITION control will not function, and the 

direct-current voltage of the ‘signal will determine 

the location of the pattern. 

15. X-AXIS. 

X-axis deflection may be accomplished by the fol- 

lowing: the sweep generator or linear time-base; an 

external signal at the X SIGNAL INPUT post; or 

an external signal at the direct deflection terminals. 

The operation of the sweep generator is covered in 

paragraph 16. 

a. X-signal Input. (1) When the FREQUEN- 

CY RANGE control is set to its extreme counter- 

clockwise position marked X SIGNAL INPUT, the 

X-amplifier is connected between the X SIGNAL 

INPUT terminal and the GND. terminal. 

(2) The amplitude of deflection produced then de- 
pends upon the X ATTENUATOR and the X 

GAIN controls. These controls are adjusted until 

the desired deflection is produced. The range of 

signal voltage and frequency which may be used to 

give X-axis deflection is covered in section I, para- 

graph 1. If these values are exceeded, the X-ampli- 

fier may be overloaded and the pattern distorted. 

The DEFLECTION PLATE CONNECTIONS 

switch must be set on AMPLIFIER during the use 

of the Y SIGNAL INPUT terminal. 

b. Direct Deflection. Deflection by connection 

directly to the X-deflection plates may be accom- 

plished by connetting the input signal to the deflec- 

tion plate terminals near the top right of the panel. 

The DEFLECTION PLATE CONNECTIONS 

switch must be set to the DIRECT position. The in- 

formation on signal connections in section II, para- 

graph 14¢, applies to the X-deflection plates also. 

16. SWEEP GENERATOR. 

The sweep generator is connected to the X-ampli- 

fier when the FREQUENCY RANGE control is 

set in any position other than that marked X SIG- 

NAL INPUT. It produces a horizontal deflection of 

the beam by applying a sawtooth voltage to the X- 

deflection plates through tht X-amplifier. The ap- 

pearance of this sawtooth wave is shown in figure 5. 

The resulting horizontal deflection consists of a 
uniform motion of the beam from left to right on 

the face of the tube, followed by a rapid return of 

the beam to its starting point. This is repeated at 

a rate depending upon the setting of the FRE- 

QUENCY RANGE and the FREQUENCY VER- 
NIER controls. When the sweep is used to provide 
a time-base for some Y-axis deflection, is is ordinar- 

ily adjusted by means of the FREQUENCY 

RANGE and FREQUENCY VERNIER controls 

to have the same frequency as the Y-axis deflec- 

tion frequency, or some integral fraction of that 

frequency, such as one-half, or one-third. When both 

frequencies are the same or, as noted above, the 

sweep is some integral fraction of the Y-axis deflec- 
tion, then a stationary pattern will be observed on 
the screen. Examples of this condition are figures 5 

and 6. 

a. Synchronizing. To hold the pattern station- 

ary on the screen, it is necessary to apply a signal to 

the sweep generator of the same frequency as that 

of the pattern it is desired to hold. This is accom- 

plished by means of the SYNC. SIGNAL control, 

the SYNC, SELECTOR, and the EXTERNAL 

SYNC. INPUT terminal. 

b. Sync. Selector. (1) The SYNC. SELEC- 
TOR switch determines the source of the signal used 

for synchronizing. In the EXTernal position, the 

switch permits synchronizing the time-base oscilla- 

‘tions with a signal connected between ground and 

the EXTERNAL SYNC. SIGNAL input post. The 

amount of signal necessary is discussed in section I], 

paragraph 16d. 

(2) When the switch is thrown to the LINE posi- 

tion, the sweep may be synchronized to the fre- 
quency of the power line supplying the instrument. 

(3) When the selector is in the INT. position, a 

signal is picked off from a suitable point in the Y- 

amplifier and used to synchronize the sweep. 

c. Sync. Signal Control. This control allows the 

amount of synchronizing voltage applied to the grid 

of the gas triode to be adjusted to the optimum 

value to insure good synchronization. In addition, 

the polarity of the synchronizing signal upon which 

the synchronization occurs may be selected. In the 

sector of the control marked +, the sweep synchro- 

nizes on the negative half-cycle of an external syn- 
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X-AXIS: LINEAR SWEEP 
Y-AXIS: SQUARE WAVE AFTER PASSING 
THROUGH AMPLIFIER WITH PHASE SHIFT 
AT SQUARE WAVE FUNDAMENTAL FREQ- 
UENCY. 

—e TIME 

X-AXIS: LINEAR SWEEP 
Y-AXIS: SQUARE WAVE AFTER PASSING 
THROUGH AMPLIFIER WITH RISING RE- 
SPONSE AT ABOUT 10 TIMES” THE 
SQUARE WAVE FUNDAMENTAL FREQUENCY. 

———~o- TIME 

X-AXIS LINEAR SWEEP 
Y-AXIS SQUARE WAVE AFTER PASSING 
THROUGH AMPLIFIER WHICH HAS FALL- 
ING RESPONSE AT FREQUENCIES ABOVE 
THE SQUARE WAVE FUNDAMENTAL. 

— se TIME 

e 

X-AXIS: LINEAR SWEEP 
Y-AXIS: UNDISTORTED SQUARE WAVE AFTER | 
PASSING THROUGH AMPLIFIER WITH UNI- 
FORM RESPONSE AT LEAST FROM ‘ooth 
TO 20 TIMES THE SQUARE WAVE 
FUNDAMENTAL FREQUENCY. 

TL 47446 

Figure 6. Typical cathode-ray oscilloscope patterns. 
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chronizing signal or the positive half-cycle of an 

internal synchronizing signal. In the sector of the 

control marked =, the reverse is true. Thus, syn- 

chronization from nonsymmetrical waveforms such 

as short pulses, etc., is assured. 

CAUTION: The minimum amount of synchro- 
nizing voltage which gives good synchroniza- 
tion should always be used. Excess synchro- 
nizing voltage at the grid of the gas triode 

may introduce nonlinearity in the sweep. 

d. External Sync. Signal Input. When synchro- 

nization is desired from a signal other than the 

power line or that amplified by the Y-amplifier, 

that signal voltage should be connected to the EXT. 

INPUT terminal. Under such conditions, the 

SYNC. SELECTOR (sec. II, par. 16b) should be 
thrown to the EXTernal position. 

CAUTION: Excessive synchronizing voltage 
fed to this terminal may be coupled into the 

X- or Y-amplifiers and cause distortion. The 

volts (peak to peak) should be the maximum 

external synchronizing signal ever used. The 
impedance of the external synchronizing sig- 

nal circuit is 1.5 megohms. If large values of 

external synchronizing voltages are available, 

a suitable series resistor should be connected 
to the external synchronizing signal input ter- 

minal ‘to reduce this to the maximum value 
given above.- 

17. INTENSITY MODULATION. 

a. Intensity Modulation Input Terminal. The 
electron beam may be modulated in intensity by a 

signal applied to the INT. MOD. INPUT terminal 

and a GND. terminal. For adequate modulation, a 
signal of about 15 volts peak is necessary. The pos- 

itive polarity of the applied signal will increase the 

intensity of the pattern,-and the negative polarity 

will decrease it. 

b. Intensity Modulation Precautions. Care should 
be taken never to apply a modulating signal which 
swings the grid positive with respect to the cathode. 

This condition is indicated on the cathode-ray tube 

screen by marked defocusing during the positive 

phase of the modulating signal, and it may cause 

a serious reduction in life of the cathode-ray tube. 

No more than 600 volts direct current should ever 

be applied to the INT. MOD. INPUT post. 

18. CHECKING RADIO TRANSMITTERS. 

- a. Neutralization of Radio Transmitters. Neu- 
tralization of the radio-frequency amplifier stages of 

a transmitter can be accomplished with the cathode- 

ray oscilloscope. The procedure for neutralization 

is essentially the same as any other method with the 

exception that the oscilloscope is used as the indicat- 

ing instrument.’ 

(1) With circuits utilizing link coupling between 

successive amplifier stages, the link winding coupled 

to the plate circuit of the amplifier to be neutralized 

can be connected directly to the terminals of the 

oscilloscope through a twisted pair of wires. If the 

frequency of operation of the r-f amplifier is below 

3 megacycles, connect the link to the Y-axis ampli- 

fier terminals. If the frequency of operation is above 

3 megacycles, connect the link coupling to the 

Y-axis direct deflection terminals D3 and Dy. Turn 

deflection plate connection switch to the appropriate 

position. Set the frequency range control at any po- 

sition except the X-signal input position. This is 

done to prevent a stationary spot from appearing 

on the screen of the cathode-ray tube and thus 

shortening its life. In general it will be impossible 

to synchronize the trace, and in this operation syn- 

chronization is not necessary. The amount of Y- 

axis deflection is the only criterion of whether or 

not the r-f amplifier is neutralized. 

(2) Apply filament power, grid bias, and grid ex- 

citation to the stage to be neutralized, but apply no 

plate voltage. Connect the oscilloscope according to 

previous instructions. Assuming that the r-f ampli- 

fier is not neutralized, tune in the plate tank tuning 

capacitor for maximum Y-axis deflection on the 

oscilloscope. When this point is reached, tune the 

neutralizing capacitor for minimum Y-axis deflec- 

tion. In using the Y-axis amplifier, adjust the atten- 

uator and Y-gain controls for maximum necessary 

sensitivity. Varying the plate tank tuning capacitor 

over its range now should produce no change in the 

Y-axis deflection if the r-f amplifier is. properly neu- 

tralized. 

(3) With amplifiers which do not have link coup- 
lings, it will be necessary to use an auxiliary link 

coil made of a few turns of wire and coupled to the 

tank coil of the rf amplifier. Care must be taken 

‘when using an auxiliary link coil that it does not 

alter the circuit conditions. Figures 7 and 8 show 

the connection for neutralization. 
y 
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POWER AMPLIFIER 
TANK CIRCUIT 
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PICK UP : x 
LOOP INPUT INPUT 
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TL 47447 

Figure 7. Neutralization of amplifiers which operate at a frequency 

below 3 megacycles. 

POWER AMPURER 
TANK CIRCUIT 

TUNED CIRCUIT FOR 
ADOITIONAL SENSITIVITY | 

TL 47448 

Figure 8. Neutralization of amplifiers which operate ut ua frequency 
a 

above 3 megacycles. 
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Figure 9. Method for obtaining wave envelope modulation pattern. 

b. Checking Phone Transmitter Operation. The 
most reliable method of determining percentage of 

modulation is by méans of the cathode-ray oscillo- 

scope. The oscilloscope gives a direct picture of the 

modulated output of the transmitter at all times. 

Two types of oscilloscope patterns may be obtained, 

known as the wave envelope and the trapezoid. The 

former shows the shape of the modulation envelope 

directly, while the latter in effect plots. the modula- 

tion characteristic of the modulated stage on the 

cathode-ray screen. 

(1) The connections for the wave envelope pattern 

are the simplest. On a transmitter it will usually be 

found that sufficient voltage will be picked up by a 

few turns of wire connected to the Y-axis direct de- 

flection terminals D3 and D4, through a twisted 

pair line and placed near the final tank circuit. The 

oscilloscope is synchronized to the audio component 

of the r-f modulated wave by adjustment of the 
FREQUENCY RANGE control and the SYNC. 

SIGNAL control. Figure 9 shows'the connections 

used to obtain the wave envelope pattern. 

(2) The trapezoidal pattern is more difficult to 

obtain but gives clearer information than the wave 
envelope pattern when ndnsinusoidal waveforms are 

encountered. The connections to the Y-axis deflec- 

tion plates are accomplished with a coil of a few 
turns of wire in the same manner as outlined for the » 

wave envelope pattern. The sweep generator is not 

utilized to obtain the trapezoidal pattern. Instead, 

a voltage divider must be connected across the volt- 

age being used to modulate the final amplifier; that 

is, between ground and the modulation connection 

the r-f amplifier. A small fraction of the modulator 

audio output voltage in the order of a few volts 

must be obtained from a tap on the divider. The 

voltage is fed to the X-axis amplifier terminals 

through a suitable blocking capacitor. The X-axis 
gain control can be used for adjusting the width of 

the trapezoidal pattern on the screen. Figure 10 

shows the connections used to obtain the trapezoidal 

pattern. 

19. CALIBRATING THE INSTRUMENT FOR 
READING VOLTAGES. 

a. Method of Calibration for D-c Voltages and 
Large A-c Voltages. (1) For this particular appli- 

cation the direct deflection plate terminals Dg and 

D4 are used. For calibration, a variable source of 

voltage is needed. An a-c source for a-c calibration, 

a d-c source for d-c calibration, and corresponding 

voltmeters are also needed. If the a-c voltmeter reads 

peak volts the calibration will be in peak volts, or 

if the a-c voltmeter reads rms volts the calibration 

will be in rms volts. 

(2) The method for calibration is straightforward; 
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various values of voltage are applied to the deflec- 

tion plates, one of which is connected to ground, 

and the corresponding deflection in inches is re- 

corded. A graph is plotted of the deflection in 

inches as a function of the applied voltage. This 

graph will be a straight line since the deflection is 

directly proportional to the applied voltage. 

b. Method of Calibration for Smali A-c Voltages. 
(1) The method of calibration for small a-c voltages 

is essentially the same except that use is made of the 

oscilloscope. It is important to remember that the 

’ 

calibration using the amplifiers will hold only over, 

the range where the amplifier response character- 

istic is flat, and a d-c voltage calibration is not pos- 

sible using the amplifiers. Before starting to cali- 

brate the amplifiers it is well to take note of the 

setting of the attenuator and gain control since the 

particular calibration will hold only for that partic- 

ular setting of the attenuator and gain controls. 

(2) As in the preceding section, various a-c volt- 

ages are applied to the amplifier terminals and a 

graph plotted of the deflection in inches as a func- 

TL 47450 

Figure 10. Method for obtaining trapezoidal modulation pattern. 
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tion of the applied voltage, specifying whether the 

value of voltage is peak or rms. 

20. LISSAJOUS FIGURES. 

When voltages are applied simultaneously to the 

two pairs of deflecting plates, the deflection is the 

sum of those produced when the two voltages are 

applied individually. The application of alternating 

voltages to one set of plates causes the spot to trace 

a straight line on the screen. When alternating 

voltages are applied to both sets of plates, the spot 

traces a complicated path that does not in general 

form a completed loop if the frequencies of the two 

voltages are not the same, and this is therefore seen 

as a moving pattern commonly called 

. 

A
O
)
 

> 

Ratio 1:1 

Ratio 3:1 

a Lissajous 

Figure 11. 

figure. If the ratio of the two frequencies is a ra- 

tional number, the path forms a closed loop and 

the pattern is stationary. In the simplest case, in 

which the two frequencies are the same and the 

voltages pure sinusoids, the pattern may be a circle, 

an ellipse, or a straight line, depending upon the 

relative magnitude and the phase difference between 

the two voltages. In general, a rational frequency 

ratio can be determined by enclosing the pattern 

with a rectangle the sides of which are parallel to 

the X and Y axes and tangent to the pattern. The 

ratio of the X to the Y frequency is equal to the 

number of points of tangency of the pattern to a 

vertical side divided by the number of points of 

tangency to a horizontal side. Figure 11 shows Lissa- 

jous figures for various frequency ratios. 

Ratio 2:1 

Ratio 3:2 TL 47451 

Lissujous figures. 
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SECTION Ill 

FUNCTIONING OF PARTS 

21. GENERAL. 

The main divisions of Oscilloscope BC-1060-A 

are as follows and will be taken up in the same 

order. 

a. Cathode-ray tube circuits. 

b. Power Supply. 

c. Time-base generator. 

d. Y-axis amplifier. 

“ . X-axis amplifier. 

22. CATHODE-RAY TUBE CIRCUITS (fig. 22). 

a. The cathode-ray tube circuits include the focus 

control (R74) and the intensity control (R76). 

These controls along with R71, R72, and R75 form 

a voltage divider and bleeder network across the 

negative high-voltage supply. The intensity control 

(R76) sets the bias between the grid and the 

cathode of the cathode-ray tube, thus controlling the 

number of electrons that pass the grid and event- 
ually strike the fluorescent screen of the tube. The 

greater the number of electrons being permitted to 
pass the grid, the greater the intensity. The focus 

control (R74) sets the potential of the focusing ° 

electrode of the cathode-ray tube. This will deter- 

mine the spot size of the beam on the cathode-ray 
tube screen. 

b. The X-POSITION control (R58) and the Y- 

POSITION control* (R59) determine the position 

of the spot. on the screen. Each of the positioning 

controls is a dual potentiometer; these are connected 

in such a manner that a change in potential on one 

deflection plate of a given pair will be accompanied 

by an identical change on the other plate of opposite 

polarity. Balanced voltages (that is, equal positive 

and negative voltages) minimize defocusing of the 

spot. R56 and R60 serve as the X-positioning de- 

coupling resistors, while R57 and R61 perform the 

same function for the Y-positioning circuit. R62 

and R63 form a bleeder network for obtaining a 

positive voltage for the positioning circuit. Nega- 

tive voltage for positioning circuit is obtained from 

the negative bleeder between R71 and R72. 

23. POWER SUPPLY (fig. 22). 

The power supply may be divided into two divi- 

sions, the positive supply and the negative supply. 

a. The positive supply consists cf a conventional 

full-wave rectifier (V10) connected to the 400-volt 

terminals of T1. The output of the rectifier is then 

filtered by C40, C41, C42, and L6. This filtered 

voltage is used to supply power to the amplifiers. 

For the more critical circuits, voltage is obtained 

from the regulated portion of the supply. 

b. The regulator is of the degenerative type which 

makes use of a high-vacuum tube (V12) connected 
between the power supply and load, and is operated 
as a variable resistance. Increase of the output volt- 

age (+190) decreases the value of the negative grid 

voltage of V13 and thus increases the voltage 
across R67. The resulting increase of voltage across 
R67 makes the grid more negative, thus reducing 

the plate current of Vi2 and hence tending to re- 
duce the output voltage. R69 and R70 serve as a 
voltage divider, and the output voltage may be 
varied by means of R70. Capacitor C44 increases 

the fraction of the voltage change impressed upon 
the grid (V13) when the change occurs rapidly. The 

current through the regulator tube V14 is limited 
by R68. The regulator tube serves as a source of 
constant reference voltage, since the voltage across 

the glow tube is unvarying. 

c. The negative high-voltage supply is obtained 
by an extension of the 400-volt winding to 875 
volts. This voltage is then rectified by a half-wave 
rectifier V11 and filtered by a resistance-capacitance 

filter consisting of R65, R66, and C43. This voltage, 

which is in the order of 1,100 volts, is then applied 

to a voltage divider previously described in the de- 
scription of the cathode-ray tube circuits. 
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24, TIME-BASE GENERATOR. 

The time-base generator or sweep circuit used in 

the BC-1060-A is used to generate a lincar sweep. 

This unit generates a voltage which is sawtooth in 

form. 

a. A gas discharge triode (V7) is uscd as a saw- 

tooth oscillator to generate the lincar time-basc sig- 

nal. The operation of the circuit is as follows: A 

capacitor (C28 through C33, depending upon the 

position of the frequency range switch) is allowed 

to charge from the 400-volt source through resistors. 

R35 and R36. Only a relatively small portion of 

the charging curve of the R-C nctwork is uscd. 

With the capacitor connected from plate to cathode 

of the gas triode V7, the capacitor is allowed to 

charge only to a relatively low potential determined 

by the: breakdown potential of the gas triode dis- 

charge tube. The discharge tube could be a gas 

diode, but the advantages of the three-element tube 

lie in the ease with which it may be synchronized 

to a signal applied to the grid. 

b. Figure 12 gives a picture of the oscillation and 

the action of a synchronizing voltage applied to the 

grid. If no synchronizing voltage is applied, the dis- 

charge tube will start to conduct when its plate 

voltage falls to the extinction potential E,,, conduc- 

tion ‘stops, and the cycle starts again. The rapidity 

with which the plate voltage will rise is dependent 

on the charging constants R and C, and the supply 

voltage. If a synchronizing voltage is applied to 

the grid, the firing potential will vary in accordance 

with it, in the manner shown in figure 12. When 

the firing potential is reduced by the synchronizing 

signal, the tube will conduct before it ordinarily 

would under no signal conditions. Thus, if the 

“free running” or unsynchronized period of the 

oscillator is slightly greater than the period of the 

synchronized signal, the discharge through the tube 

will occur sooner when the synchronizing voltage is 

applied than under the “free running” conditions. 

Thus the oscillator will be synchronized to the grid 

signal. 

c. The synchronizing signal may be selected by 

means of §3. This signal is then fed to the sync 

phase inverter tube V6, triode No. 1. R29 is the 

plate load resistor, R27 and R28 are the cathode 

resistors, R26 is'the grid resistor. C18 is the input 

coupling capacitor. The synchronizing signal is ap- 

plied to the grid of the phase inverter tube. The sig- 

nal appearing on the plate is of the opposite phase, 

20 

whereas the signal appearing on the cathode is of 

the same phase. By use of R31, which is a center 

tapped potentiometer, it is possible to select cither 

phase of the synchronizing’ signal so that the sweep 

circuit may be promptly synchronized. The synchro- 

nizing signal is coupled to the sweep tube by means 

of C22 and C23 (fig. 22). 

25. Y-AXIS AMPLIFIER. 

a. The Y-axis amplifier includes a three step at- 

tenuator which is coupled to the input terminal 

through C2 (fig. 22). The attenuator which is des- 

ignated as the Y-attenuator on the schematic of the 

circuit is coupled to the grid of a cathode follower 

V1 through the grid suppressor resistor R6. The 

output of the cathode follower is taken off R8, the 

cathode load resistor, and coupled to the Y GAIN 

control (R9) through C8. The variable arm of the 

potentiometer determines the voltage applied to the 

grid of the first video amplifier V2. 

b. The first video amplifier consists of a single 
6AC7 pentode. The video amplifier is identical to 

an ordinary. resistance-capacitance amplifier with the 

exception of the plate load circuit. At the higher 

frequencies the presence of stray circuit capacity, 

such as capacity from the wiring to ground, and 

interelectrode capacity of the vacuum tube, are 

important factors to be considered. These stray cap- 

acitances have the effect of decreasing the plate load 

impedance as the signal frequency is increased. High 

frequencies are therefore attenuated and will not 

appear in the output. By the insertion of a series 

inductance L1 in the plate circuit of the amplifier, 

a reactance increasing with frequency is added to 

the vacuum tube plate load to increase its impedance 

at high frequencies and, consequently, to maintain 

the amplifier gain at these frequencies. This induct- 

ance is variable and must be set at such a value that 

the gain of the amplifier is constant over the fre- 

quency range of the Y-axis amplifier. 

c. The output of the first video amplifier is 

coupled to the grid of a balanced deflection ampli- 

fier, consisting of V3 and V4, through a coupling 

capacitor C13 (fig. 22). Balanced deflection is pro- 

vided by this amplifier by means of a cathode- 

coupled phase-inverter circuit. The signal impressed 

on the grid of V3 causes variations in the plate cur- 

rent of that tube resulting in a varying voltage across | 

the cathode resistor R20. The cathode of V3 is con- 

nected to the cathode of V4 and the grid of V4 is in 

effect connected to the grounded end of the cathode 
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resistor, thus obtaining a signal voltage which is 

180° out of phase with the voltage applied at V3. 

The signal output voltages of V1 and V2 are 180° 

out of phase, and this output of equal positive and 

negative voltages is applied to the deflection plates 

through coupling capacitors C16 and C17. 

d. The proper bias on V3 and V4 is set by means 
of R19, which acts as a voltage divider in conjunc- 

tion with R16. Spurious oscillations are suppressed 

by means of R18 and R21. The proper voltage is 

applied to the screen grids of the tubes through a 

voltage-dropping resistor R22. C15 is the screen by- 

pass capacitor. The amplifier is peaked in the same 

manner as described for the first video amplifier by 
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¢ 

means of the peaking coils L2 and L3. These coils 

are of fixed inductance and therefore do not need 

any adjustment. R23 and R24 serve as the load 
resistance. 

26. X-AXIS AMPLIFIER. 

The X-axis amplifier operation is fundamentally 

the same as the Y-axis amplifier with the exception 

that only one stage of amplification is used. This 

stage, consisting of V8 and V9, functions in the 

same manner as previously described for the bal- 

anced amplifier for the Y-axis. This stage is fed 

from a cathode-loaded stage V6, triode No. 2. 



SECTION IV 

MAINTENANCE 

NOTE: Failure or unsatisfactory performance of equipment used by Army Ground Forces and Army Ser- 
vice Forces will be reported on W.D., A.G.O. Form No. 468 (Unsatisfactory Equipment Report). If Form 
468 is not available, see TM 38-250. Failure or unsatisfactory performance of equipment used by Army — 
Air Forces will be reported on Army Air Forces Form No. 54 (unsatisfactory report). 

27. VACUUM TUBE REPLACEMENT. 

NOTE: The pilot light (V15) and fuse (Fl) 
may be replaced from the front panel. 

a. To remove the unit from its cabinet, the seven 

roundhead screws on the front panel, the two binder- 
head screws on the bottom-rear, and the two on the 

lower back of the cabinet must be removed. The 

chassis may then be slid forward out of the cabinet. 

b. To replace vacuum tubes, it is necessary first 

to unlock or unscrew the clamping ring or bracket 

which holds each tube in place. The cathode-ray 

tube is held in place by a clamp near its base, and 
this must be loosened before the cathode-ray tube 

is removed by sliding it forward out of the front 
panel. 

NOTE: It should be borne in mind that, while 

optimum performance of this instrument re- 

quires components with. values in close agree- 
ment with the schematic, satisfactory per- 

formance may often be had by emergency re- 
pairs with available components. A list of 

vacuum tubes used in this instrument is given 

below. In most cases when a substitution is, 

made, the instrument will no longer meet all 

performance specifications, but will still have 
some utility. 

TABLE | 

EMERGENCY: TUBE REPLACEMENT DATA 

‘Tube Emergency replacement type 
V1 - 6SJ7 6AB7, 6AC7, 6SG7, 6SH7 

V2 -6AC7 6AB7, 6SJ7, 6SG7, 6SH7 
V3 -6AG7 No suitable substitute for this type. 

V4 -6AG7 No suitable substitute for this type. 

V5 -3GP1 1806/3EP1 

Tube Emergency replacement type 

V6 -6SN7 . ~° 6SE7 

V7 - 884 6Q5G 

V8 - 6SJ7 6AB7, 6AC7, 6SG7, 6SH7 

V9 - 6SJ7 6AB7, 6AC7, 6SG7, 6SH7 
V10- 5U4G 514 

V11-2X2 879 

V12-6V6GT 6L6, 6Y6, 6F6 

V13 - 6SJ7 6AB7, 6AC7, 6SG7, 6SH7 

V14-991 Y4 watt bayonet base neon bulb 
V15-Mazda Mazda +44 

#47 

28. VOLTAGE MEASUREMENTS. 

a. To measure the voltages in this instrument, it 

is necessary to remove the cabinet (sec. IV, par. 27) 

and short out the safety switch which normally con- 

nects the power when the cabinet is removed. 

WARNING: Voltage measurements should be 
made only by personne! familiar with Oscillo- 
scope circuits and high voltages. Severe injury 

or death can result from shock by the volt- 
ages used in this instrument. 

b. The high-voltage section of the power supply 

delivers approximately 1,100 volts negative with re- 

spect to ground. The low-voltage supply delivers 

approximately 400 volts positive with respect to 

ground for the amplifiers and the sweep oscillators. 

c. In addition, an electronic voltage regulator 

delivers 190 volts positive for the operation of all 

low-level stages. Its output voltage is determined 

by a factory adjustment. The voltages indicated on 

the schematic diagram are nominal, and in most 

cases 10 percent variations from the value given 

will be acceptable. 
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Figure 16. Oscilloscope BC-1060-A, bottom view. 
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29. ADJUSTMENTS. 

Should any component be replaced, the adjust- 

ment of the four factory-set controls must be 
checked. The controls may be turned with a screw- 

driver, and their location is shown in figures 13 
and 14. 

a. Voltage Regulator Adjustment. The adjust- 

ing potentiometer (R70) is located near the right 
front of the horizontal chassis. Any circuit wired 
with red-black color code is at the regulated voltage, 

and a good voltmeter should measure 190 volts be- 

tween such a point and the chassis. When any vac- 

uum tubes are replaced, this voltage should be 

checked and reset if necessary. 

b. Amplifier Bias Adjustments. 
amplifiers require a positive bias of 25 volts for 

proper operation. The controls which adjust these 

voltages (R19, R47) are located near the top of 

the vertical chassis. In each case the end of the con- 

trol not grounded should be at 25 volts. These 

adjustments should not be made until the regulated 

supply has been set (par. a above). 

c. Sweep Frequency Adjustment. This adjust- 
ment (R40) is located near the type 884 gas triode 

on the front vertical chassis. It controls the range of 

linear sweep frequencies produced by the sweep 

oscillator. When both FREQUENCY RANGE and 

FREQUENCY VERNIER controls are set fer min- 

imum frequency, it should be adjusted so that the 

sweep frequency is 10 cps. This frequency may be 

determined by applying a signal of known frequency 

to the Y-axis and obtaining a Lissajous figure of 

known configuration which will indicate the fre- 

quency ratio between the vertical and horizontal 

signals. In figure 5A is shown a 10-cps sweep on 

the horizontal places with a 60-cycle sinewave ap- 

plied to the vertical deflecting plates. If the fre- 

quency of the power line is known, the test signal 

may be used as the calibrating signal. 

30. SERVICE AND PRECAUTIONS. 

Trouble may be located by voltage checks as indi- 

cated on the schematic. If this fails, signal-tracing 

methods as used in radio receiver service work may 

be used. It is best for this purpose to start at the 

signal grid of the deflection amplifier and work 

back toward the amplifier input. 

a. Magnetic and Electric Fields. (1) Magnetic 
shielding and electrostatic shielding have been pro- 
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Both deflection 

vided for in the design of this instrument. However, 
its use in strong fields such as are found near trans- 

mitters, transformers, etc., may introduce spurious 

deflection. 

(2) Electrostatic pick-up by the wide range ampli- 

fiers may be minimized by the use of shielded input 

cables and connections with a good electrical ground. 

Magnetic deflection may be eliminated by removing 

the instrument from the immediate vicinity of the 

source of the magnetic field, or by orienting the 

instrument in the field so that the deflection is at 

a minimum. 

b. Power Line Regulation. (1) Variations of 
+10 percent from the nominal value of 115 volts 

should cause little change in the operating character 

istics of the instrument. Greater changes than the 

above may cause the regulated power supply to 

cease regulating and operation of the instrument to 

become erratic. 

(2) If a primary voltage regulator is used, the pre- 

cautions of section IV, paragraph 28 should be 

observed. 

c. Screen Burning. A fine trace or spot of high 
intensity should not be allowed to remain stationary 

on the screen for long periods. Burning or discolor- 

ation of the screen may result from concentrating 

the entire energy of the beam to a small area. 

31. MOISTUREPROOFING AND 
FUNGIPROOF. 

a. General. The operation of Signal Corps 
equipment requires special attention in tropical areas 

where temperature and relative humidity are ex- 

tremely high. The following items represent prob- 

lems which may be encountered in operation: 

(1) Resistors and capacitors fail. 

(2) Electrolytic action takes place in coils, chokes, 

transformer windings, etc., causing eventual break- 

down. 

(3) Hook-up wire and cable insulation break down. 

Fungus growth accelerates deterioration. 

(4) Moisture forms electrical paths on terminal 

boards and insulating strips causing flash-over. 

b. Treatment. A moistureproofing and fungi- 
proofing treatment has been devised which, if pro- 
perly applied, provides a reasonable degree of pro- 

tection against fungus growth, insects, corrosion, 



salt spray, and moisture. The treatment involves the 

use of a moisture- and fungi-resistant lacquer applied 
with a spray gun or brush. Refer to TB Sig 13, 

Moistureproofing and Fungiproofing Signal Corps 

Equipment, for a detailed description of the var- 

nish-spray-method of moistureproofing and fungi- 

proofing and the supplies and equipment required 

in this treatment. 

CAUTION: Varnish spray may have toxic ef- 
fects if inhaled. To avoid inhaling spray, use 

respirator if available; otherwise, fasten cheese- 

cloth or other cloth material over nose and 

mouth. 

c. Step-by-Step Instructions for Treating Oscil- 

loscope BC-1060-A. i 

(1) PREPARATION. Make all repairs and ad- | 

justments necessary for the proper operation of the 

equipment. 

(2) DISASSEMBLY. 

(a) Remove the seven screws from around the 

edges of the fron¢ panel. 

RES PTA TPA DONGLE 

Figure 17. 

(b) Remove the two screws from the rear of 
the case. 

(c) Remove the two screws from the bottom of 
the case. 

(d) Remove the chassis from the case. 

(e) Loosen the clamps on tubes V6, V7, Vi0, 

V12, and V13 and remove the tubes from the 

chassis. 

(f{) Remove the eight screws from the two phen- 

olic terminal boards mounted on the top and left 
side of the chassis. Pull both terminal boards gently 

away from the panel. 

(g) Remove the eight screws from the two phen- 

olic terminal boards mounted on the right side of 

the chassis. Pull the two terminal boards gently 

side of the chassis. Pull both terminal boards gently 

away from the panel. 

(h) Remove the clamps from capacitors C40 and 

C41 on the right side of the chassis. 

(i) Remove the clamp of V14 from its mounting 

on the right side of the chassis. 

fe 1.39823} 

Oscilloscope BC-1060-A, left side of chassis with masking. 
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Figure 18. 

(j) Remove the four screws from the phenolic 

terminal board mounted on the under side of the 

chassis and pull it gently forward. 

(k) Clean all dirt, dust, rust, fungus, oil, greasc, 

etc., from the equipment to be processed. 

(3) MASKING. 

(a) Mask the clamps of tubes V6, V10, V12, 

and V13 on the left side of the chassis (fig. 17). 

(b) Mask the tube socket clamps and shield of 

tube V7 on the left side of the chassis (fig. 17). 

(c) Mask switches $1, 53, and $4 mounted on 
the rear of the front panel (figs. 17 and 18). 

(d) Mask switches $2 and $5 mounted on the 

rearpanel (fig. 19). 

(e) Mask potentiometers R44, R58, and R59 

mounted on the rear of the front panel (figs. 17 

and 18). 

(f) Mask the shafts and moving parts of poten- 

tiometers R76 (INTENSITY control) and R74 

(FOCUS control) mounted on the rear of the front 
panel (figs. 17 and 18). 

(g) Mask the slotted control shaft of potentio- 

meters R19, R40, and R47 mounted on the center 
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Oscilloscope BC-1060-A, right side of chassis with masking. 

panel of the chassis (figs. 17 and 18). 

(h) Mask potentiometer R47 on the right side 

of the chassis (fig. 18). 

(i) Mask potentiometers R19 and R40 mounted 

on the left side of the chassis (fig. 17). 

(j) Mask both sides of the octal tube sockets from 

which tubes have been removed. 

(k) Mask the bottoms of all octal tube sockets 

from which tubes have not been removed. 

(1) Mask potentiometer R70 mounted on the 

under side of the chassis (fig. 20). 

(m) Mask the *tube connector cap of tube V11 

mounted on the right and top side of the chassis 

(fig. 18). 

(n) Mask the pilot light socket assembly of tube 

V15 mounted on the right side of the lower chassis 

(fig 18). 

(o) Mask the beidi stud of coil L1 mounted 

on the rear panel (fig. 19). 

(p) Mask potentiometer R31 mounted cn the 

rear of the front panel (fig. 17). 

(4) DRYING. Place equipment in oven or aie 

heat lamps and dry for 6 hours at 140°. 
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Figure 19. Oscilloscope BC-1060-A, rear of chassis -with masking. 
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Figure 20. Oscilloscope BC-1060-A, bottom of chassis with masking. 

(5) VARNISHING. 

(a) Apply three coats of Lacquer, Fungus-resist- 

ant, Spec No. 71-2202 (Stock No. 6G1005.3) or 

equal. 

(b) Spray the rear of the front panel. 

(c) Spray all unmasked surfaces mounted on the 

left and top side of the chassis. 

(d) Spray all unmasked surfaces mounted on 

the right and top side of the chassis. 

(e) Spray both sides of the phenolic terminal 

board mounted on the rear panel. 

(f{) Spray all unmasked surfaces on the under 

side of the chassis. 
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CAUTION: Do not ain aeaiti to contact the 
control shafts mounted on the front panel. 

(g) Remove the masking tape and brush-coat the 

wire leads and phenolic materials of all switches and 

potentiometers. 

CAUTION: Do not allow Yarnish to contact the 

moving parts of the switches and potentiometers. 

(6) REASSEMBLY. - 

(a) Clean all contacts with varnish remover, 
and burnish the contacts. 

(b) Reassemble the unit and test its operation. 

(7) MARKING. Mark the equipment with 

‘““MFP” and the date of treatment. Example: MFP 
—8 June 1944. 



SECTION V 

SUPPLEMENTARY DATA 

32. COMPONENT COLOR CODING. 

Figure 21 below indicates the proper method of determining the correct values of resistors and capa- 

citors when marked with the RMA (Radio Manufacturers Association) color code. 

RESISTOR GOLOR CODE 

OLD STYLE NEW STYLE 

OLD STYLE COLOR ° NEW STYLE 

BAND OR DOT C {NODIGCATES MULTIPLIER 

IF ANY, INDICATES TOLERANCE IN PER CENT OF THE NOMINAL RESISTANCE VALUE. 
IF NO GOLOR APPEARS TOLERANCE IS +20% 

CAPACITOR COLOR 

CODE 

oot c 

USUAL TOLERANGE INDIGATES TOLERANCE IN PER CENT OF THE NOMINAL CAPACITANCE VALUE. 
$20% IF NO COLOR APPEARS TOLERANCE IS 20% 

RATED VOLTAGE USUALLY INDICATES THE RATED VOLTAGE, SOMETIMES INDICATES DESIGN 
USUALLY 500 VOLTS CHARACTERISTICS 

TOLERANCE 

COLOR SIGNIFICANT FIGURE MULTIPLIER PER CENT RATED VOLTAGE 

(IF GIVEN ) \ (1F GIVEN ) 

BLACK ° I 20 
BROWN ' 10 100 
RED 2 100 2 200 

ORANGE 3 1000 300 
YELLOW 4 10,000 400 

GREEN 5 100,000 500 

BLUE 6 1,000,000 600 
VIOLET 7 10,000,000 700 
GRAY 8 100,000,000 800 

WHITE r) 1,000,000,000 : 900 

6OLO0 : 0.1 5 1,000 
SILVER 0.01 10 2,000 

NO COLOR 20 ; 500 

TL 39617 

Figure 21. Resistor and capacitor color code. 
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33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A. 

R10 

Rll 

R12 

R13 

R14 

R15 

R16 

R17 

R18 

R19 

R20 

R21 

R22 

R23 

R24 

R25 

R26 

R27 

R28 

R29 

R30 

R31 

R32 

R33 

R34 

Signal Corps 
stock No. 

Name of part and description 

3Z6747-17 

3Z6802- 

3Z6802- 

3Z6620-5 

3Z6724-2 

3Z6004A7-11 

3Z6802-10 

3Z4567 

2Z7268.63 

3RC20BE111J 

3RC20BE106K 

3Z6700-54 

3Z6682-7 

3ZK6240-13 

3Z6610-18 

3Z6700-66 

3Z6682-4 

3Z6004A7-11 

2ZK7276.26 

3Z6050-149 

3Z6004A7-11 

3Z6615-91 

3Z6350-40 

3Z6350-40 

3ZK6633-20 
3Z6801A5-6 
3RC20BE152K 
3Z6582-2 
3Z.6610-59 

3Z6610-59 

2Z7271.20 

3Z6802-10 

3Z6724-2 

3ZK6610-87 

* Stock available. 
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RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

Quan 
per 

wnt 

470,000 ohm +10%; lw. 

2 meg +56; low. 

2 meg +5%; law. 

20,000 ohm +59%; dow. 

240,000 ohm ==5%; law. 

47 ohm 10%; Jo w. 

2 meg +5%; low. 

1,000 ohm +1096; Jaw. 

POTENTIOMETER: 1,000 ohm; 14 w; 
34” 73 Sl 
rotation. 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

shaft; linear taper; 320° maximum 

110 ohm +596; low. 

10 meg 10%; tow. 

100,000 ohm +10%;14 w. 

82,000 ohm +10%; lw. 

2,400 ohm +5%; lw. 

10,000 ohm; 2 w. 

100,000 ohm +10%;1 w. 

82,000 ohm +10%; Yaw. 

47 ohm +10%; aw. 

POTENTIOMETER: 25,000. ohm; 14 w; 
1~” slotted shaft; linear taper; 320° 
maximum rotation. 

RESISTOR: wire-wound; 500 ohm; 5 w; 
noninductive. 

RESISTOR: 47 ohm +10%; 44 w. 

RESISTOR: wire-wound; 15,000 ohm; 
10 w. 

RESISTOR: wire-wound; 3,500 ohm; 5 w; 
noninductive. 

RESISTOR: wire-wound; 3,500 ohm; 5 w; 
noninductive. 

RESISTOR: 33,000 ohm +10%; sw. 

RESISTOR: 1.5 meg +10%; bw. 

RESISTOR: 

RESISTOR: 

RESISTOR: 

RESISTOR: 

1,500 ohm +10%; ow. 

8,200 ohm +10%; Ww. 

10,000 ohm +10%; Iw. 

10,000 ohm +10%%; lw. 

POTENTIOMETER: 200,000 ohm; %w; 
center-tapped; 3g” shaft; linear taper; 
320° maximum rotation, 

RESISTOR: 2 meg +5%; law. 

RESISTOR: 

RESISTOR: 

240,000 ohm +5%; Ww. 

10,000 ohm +10%; hw. 

Orgn_ stock 

3d h 
ech 

’ 

4t 

ech 
Ist 2d 
ech | * ech 



33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A (contd). 

Ref 
symbol 

R35 

R36 

R37 

R38 

R39 

» R40 

R41 

R42 

R43 
R44 

R45 

R46 

R47 

R48 
R49 
R50 - 

R51 

R52 

R53 

R54 

R55 

R56 

‘R57 

R58 

R59 

R60 

R61 

R62 

R63 

R64 

R65 

R66 

R67 

Signal Corps 
stock No. 

2Z7274-46 

3Z6747-17 — 

3Z6682-5 

3Z4567 

3Z6220-3 

2Z7268.64 

3Z6803A3-6 

3Z6802-10 

3Z6610-59 

2Z7269.34 

3Z6700-66 

3Z6004A7-11 

2ZK7276.26 

3Z6180-10 

“3ZK6802A2-15 

3Z6004A7-11 

3Z6683 

3Z6640-6 

3Z6640-6 

3Z6622-10 

3Z6622-10 

3Z6804A7-1 

3Z6804A7-1 

2Z7284-49 

2Z7284-49 

3Z6804A7-1 

3Z6804A7-1 

3Z6700-66 

3Z6700-66 

3Z6747-17 

3Z6610-59 

3Z.6700-66 

3Z6747-17 

* Stock available. 

RESISTOR: 

Name of part and description. 

POTENTIOMETER: 4 meg; 14 w; 36” 
shaft; linear taper; 320° maximum 
rotation. 

RESISTOR: 

RESISTOR: 

RESISTOR: 

470,000 ohm +10%; Iw. 

82,000 ohm; 2 w. 

1,000 ohm +10%; li w. 

2,200 ohm +10%; ow. 

POTENTIOMETER: 1,000 ohm; % w; 1%” 
slotted shaft; linear taper; 320° maxi- 
mum rotation. 

RESISTOR: 3.3 meg +10%; bw. 

RESISTOR: 2 meg +5%; ’w. 

RESISTOR: 10,000 ohm +10%; iw. 

POTENTIOMETER: 10,000 ohm; 14 w; 
34” shaft; linear taper; 320° maximum 
rotation. 

RESISTOR: 100,000 ohm +10%; 1 w. 

RESISTOR: 47 ohm +10%; law. 

POTENTIOMETER: 25,000 ohm; %w; 
1” slotted shaft; linear taper; 320° 
maximum rotation. 

RESISTOR: 1,800 ohm +10%; Lw. 

RESISTOR: 2.2 meg +5%; Yw. 

RESISTOR: 47 ohm +10%; Kw. 

RESISTOR: 82,000 ohm; 2 w. 

RESISTOR: 

RESISTOR: 

RESISTOR: 22,000 ohm +10%; ow. 

RESISTOR: 22,000 ohm +10%; bw. 

RESISTOR: 4.7 meg +10%; ew. 

RESISTOR: 4.7 meg 10%; Kw. 

POTENTIOMETER: 4 meg; dual; 15.w; 
3” shaft; lincar taper; 320° maximum 
rotation. 

POTENTIOMETER: 4 meg; dual; %4w; 
3” shaft; linear taper; 320° maximum 
rotation. 

RESISTOR: 4.7 meg +10%; Yow. 

RESISTOR: 4.7 meg +10%; bw. 
RESISTOR: 100,000 ohm ++10%; 1 w. 

RESISTOR: 100,000 ohm -£10%; 1w. 
RESISTOR: 470,000 ohm -+10%; 1 w. 
RESISTOR: 10,000 chm +10%; 1 w. 

RESISTOR: 100,000 ohm +10%; Lw. 

RESISTOR: 470,000 ohm -+10%; 1 w. 

wire-wound; 40,000 ohm; 5w. 

wire-wound; 40,000 ohm; 5 w. 

Quan 
per 
writ 

Orgn_ stock 

Ist 2d 
ech ech 

3d 
ech 

4th 
ech 

Depot 
stock 

% 

* 

+ 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

+ 

* 

* 

* 

* 
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33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A (contd). 

Orgn stoc 
eat vdeo es Name of part and description “per a fast as 

R68 3Z6700-66 RESISTOR: 100,000 ohm +10%; lw 

R69 | 3Z6747-17 RESISTOR: 470,000 ohm +10%; Iw. + 

R70 | 2Z7273-42 POTENTIOMETER: 500,000 ohm: 4 w; * 
\” slotted shaft; linear taper; 320° 
maximum rotation. 

R71 3Z6722-15 RESISTOR: 220,000 ohm +10%; Iw. * 

R72. | 3Z6747-17 RESISTOR: 470,000 ohm +10%; I w. ; * 

R73 3Z6722-15 RESISTOR: 220,000 ohm +10%; * 

R74 2Z7272-14 POTENTIOMETER: 500,000 ohm: “w; * 
34” shaft; linear taper; 320° maximum 
rotation. 

R75 3Z6718-7 RESISTOR: 180,000 ohm 10%; lw. * 

R76 | 2Z7271-94 POTENTIOMETER: 100,000 ohm: 4 w; * 
34” shaft; linear taper; 320° maximum 
dseisa 

R77 | 3Z6768-11 RESISTOR: 680,000 ohm +5%; Yaw. x 

R78 3Z6724-2 RESISTOR: 240,000 ohm +5%; Ww. * 

Cl 3DA50-121 CAPACITOR: paper; 0.05 mf +20% * 
—10%; 1,600 vdew. 

C2 3DA250-69.1 CAPACITOR: paper; 0.25 mf +20% * 
—10%; 600 vdew. 

C3 3DK9012V-2 TRIMMER: ceramic; 3-12 mmf; 500 vdew. -* 

C4 3DK9012V-2 TRIMMER: ceramic; 3-12 mmf; 500 vdew. * 

C5 3K301021A CAPACITOR: mica; 0.001 mf +20%; * 
500 vdew; ASA type CM30A102M. 

C6 3D9070-2.1 CAPACITOR: mica; 70 mmf; 500 vdew. * 

C7 3DA250-69.7 CAPACITOR: paper; 0.25 mf +20% % 
—10%; 400 vdew. 

C8 3DB100-18 CAPACITOR: electrolytic; 100 mf; 50 * 
vdew. 

C9 3DA100-26 CAPACITOR: paper; 0.1 mf +20% * 
—10%; 600 vdew. 

C10 | 3DA500-97.21 | CAPACITOR: paper; 0.5 mf +20% x 
—10%; 600 vdew. 

C11 3DA500-97.21 | CAPACITOR: paper; 0.5 mf +20% * 
—10%; 600 vdew. 

C12 =| 3DKB4-70 CAPACITOR: paper; 4mf +10%; * 
600 vdew. 

C13 3DA500-255 CAPACITOR: paper; 0.5 mf +20%; * 
200 vdew. 

C14 | 3DB25-32 CAPACITOR: electrolytic; 25 mf; 50 vdew. * 

C15 3DA500-97.21 | CAPACITOR: paper; 0.5 mf; 600 vdew. * 

C16 | 3DA100-26 CAPACITOR: paper; 0.l mf +20% * 
—10%; 600 vdew. 

C17 | 3DA100-26 CAPACITOR: paper; 0.1 mf +20% * 
—10%. 600 vdew. 

C18 3DA50-44.8 CAPACITOR: paper; 0.05 mf +20% * 
—10%; 400 vdew. 

C19 3DA250-69.1 CAPACITOR: paper; 0.25 mf; 400 vdew. 4 
LLL LLL LLL LLL LLL LLL LT CL Cs 

* Stock available. 
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33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A (contd). 

Ref 
symbol 

C34 

C35 

C36 

C37 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45 

C46 

Signal Corps 
stock No. 

3DA250-69.1 

3DA500-97.21 

3DA100-26 

3DA100-26 

3DK9012V-2 

3D9070-2.1. 

3DA250-69.1 

3DK9012V-2 

3K201511 

3K2556111 

3DKA?.500-4.1 

3DA10-30.3 

3DA40-12.1 

3DA150-11 

| 3DB100-18 

-3DB25-48 

3DA500-255 

3F3630-1060A 
/C3 

3DA100-26 

3DA100-26 

3DB4-70.1 

3DKB4-70 

3DKB4-70 

3DA500-97.21 

3DA500-97.21 

3DA500-86 

* Stock available. 

Quan |__Orgn stock . avira 
Name of part and description per Ist 2d 

unit ech ech 

CAPACITOR: paper; 0.25 mf; 400 vdew. 

CAPACITOR: paper; 0.5 mf +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 0.1 mf. +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 0.1 mf +20% 
—10%; 600 vdew. 

TRIMMER: ceramic; 3-12 mmf; 500 vdew. 

CAPACITOR: mica; 70 mmf; 500 vdew. 

CAPACITOR: paper; 0.25 mf +2096 
10%; 600 vdew. 

TRIMMER: ceramic; 3-12 mmf; 500 vdew. 

CAPACITOR: mica; 150 mmf +10%; 
500 vdew; ASA type CM20A151K. 

CAPACITOR: mica;.600 mmf +-10%; 
500 vdew; ASA type CM25A561K. 

CAPACITOR; mica; 2,500 ming are WON te 
500 vdew. 

CAPACITOR: paper; 0.01 mf +10%; 
400 vdew. 

CAPACITOR: paper; 0.04 mf +10%; 
400 vdew. 

CAPACITOR: paper; 0.15 mf 10%; 
400 vdew. 

CAPACITOR: electrolytic; 100 mf; 50 
vdew. 

CAPACITOR: electrolytic; 25 mf; 50 
vdew. 

CAPACITOR: paper; 0.5 mf; 200 vdew. 

CAPACITOR: paper; 0.5 mf; 600 vdew. 

CAPACITOR: paper; 0.1 mf +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 0.1 mf +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 4 mf +10%; 1,000 
vdew. 

CAPACITOR: paper; 4mf +10%; 600 
vdew. 

CAPACITOR: paper; 4mf +10%; 600 
vdew. 

CAPACITOR: paper; 0.5 mf. +10%; 2,000 
vdew. 

CAPACITOR: paper; 0.5 mf +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 0.5 mf +20% 
—10%; 600 vdew. 

CAPACITOR: paper; 0.5 mf +10%; 
- 2,000 vdew. 
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33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A (contd). 

Orgn stock 
Ref Signal Corps 

stock No. 
Name of part and description 

C47 3DA500-97.21 | CAPACITOR: paper; 0.5 mf +209 * 
—10%; 600 vdew. 

C48 3DA50-44.8 CAPACITOR: paper; 0.05 mf +20% * 
—10%; 400 vdew. 

C49 3D9030V-6 TRIMMER: ceramic; 4-30 mmf; 500 vdew. * 

Vi 2J6SJ7 TUBE, electron: type 6SJ7. * 

V2 2J6AC7 TUBE, electron: type 6AC7. * 

V3 2J6AG7 TUBE, electron: type 6AG7. * 

V4 2J6AG7 TUBE, electron: type 6AG7. * 

VS. 2J3GP1 TUBE, electron: cathode-ray; type 3GP1. * 

V6 2J6SN7GT TUBE, electron: type 6SN7GT. * 

V7 21884 TUBE, electron: thyratron; type 884 * 

V8 2J6SJ7 TUBE, electron: type 6SJ7. * 

v9 2J6SJ7 TUBE, electron: type 6SJ7. * 

V10 2J5U4G TUBE, electron: type 5U4G. * 

Vil 2J2X2 TUBE, electron: type 2X2. * 

V12 =| 2J6V6GT TUBE, electron: type 6V6GT. * 

V13 2J6SJ7 TUBE, electron: type 6SJ7. * 

Vi14 2C4348H/R5 LAMP, glow: neon; 44 .w; double contact * 
bayonet base; type 991. 

V15 2Z5952 LAMP, incandescent: pilot; 6.3 v; 0.15 amp; * 
bayonet base; brown bead. 

L1 3F3630-1060A | COIL: peaking; 70-250 uh, to be varnish x 
L2 /G3 impregnated per spec CESL-44. 

L3 3F3630-1060 COIL: peaking; 170 uh; 6 ohm; to be * 
/Cl varnish impregnated per spec CESL-44. 

L4 | 3F3630-1060A | COIL: peaking; 8.5 uh; 50 ohm; to be * 
L5 /C2 varnish impregnated per spec CESL-44. 

L6 3C317-39 CHOKE: filter; 19 h at 150 ma; 400 ohm. * 

Tl 2Z9613.276 TRANSFORMER, power. * 

Fl 3Z1950 FUSE: 3 amp; 250 v. * 

$1 3Z9826-34.1 SWITCH, rotary: DP3T; Y-attenuation. * 

ae 3Z9826-34.2 SWITCH, rotary: DPDT; deflecting plate. + 

$3 3Z9825-62.33 SWITCH, rotary: SP3T; sync selector. * 

S4 3Z9826-34 SWITCH, rotary: DP7T; frequency range. + 

S6 3ZK9846.4 SWITCH, toggle: SPDT; X-attenuation. ° 

$7 | 3Z9857.50 SWITCH, toggle: SPST; power. * 
$8 3Z9559 oh ele safety; normally open; 3 amp; bs 

v. 

3Z3285-2 HOLDER, fuse: finger operated. “ 

3Z737-13 POST, binding: plain, with 142” base. « 

2Z7590-15 KNOB, bar: black; 1144” long, with brass * 
insert. 

2Z8659-6 SOCKET: octal; black or natural bakelite. 

* Stock available. 
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33. MAINTENANCE PARTS LIST FOR OSCILLOSCOPE BC-1060-A (contd). 
i ne nats ad SC 

Rs PIR 22 I CATETON DRSOG
UOOS A ol OO Le ET

N eat Te AND e
e a ea Re 

. Quan | Orgn stock 
Ref Signal Corps r 4 Hee ei Depot Hnabal see No. Name of part and description ee We oe we “stock 

2Z8659-5.1 SOCKET: high-voltage; 4-prong; molded. * 

4G5033.3/850 | SOCKET: bayonct base; 2-contact. * 

2Z5883-13 PILOT LIGHT ASSEMBLY: green smooth * 
frosted jewel; metal parts of jewel black 
oxide finish; 11-prong magnal socket. | 

2£27235-1 CONNECTOR, female: chassis; single pole; * 
shielded; black oxide finish. 

3F3630-1060 | BUSHING: bearing; for 14” shaft. | * 
/B1 | 

3F3630-1060A | SCALE: calibrated; 3”; type 216-A. * 
/D1 | 

* Stock available. 

Order No. 835-SCGSS-43; 4,500 copies, 13 November 1944, 
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TM 11-2526 
C2 

TECHNICAL MANUAL 

OSCILLOSCOPE BC-—1060-A 

CHANGES 

No. 2 

DEPARTMENT OF THE ARMY 
WasHINGTON 25, D. C., 26 October 1951 

TM 11-2526, 11 November 1944, is changed as follows: 

11.1 Differences in Models 
(Added) 

Oscilloscope BC-1060—A, bearing serial Nos. 
1395 through 2186, is physically and electrically 

identical to all previous models of the equipment. 

19. Calibrating the Instrument for Reading 
Voltages 

* * * * * 

b. MnrHop oF CALIBRATION FOR SMALL A-C 
VOLTAGES. 

(1) The method of calibration for small a-c 
voltages is essentially the same except 
that use is made of the internal 
amplifier. It is amportantu\*_ *°>* 
and gain controls. 

* * * +k * 

30.1. Visual Inspection 
(Added) 

After the unit has been disassembled, it is 
possible to inspect all of the parts and the wiring. 
Inspect the unit thoroughly for any abnormal 
conditions. If any are found, the cause of such 
conditions should be determined and the defects 
remedied before proceeding with t#ouble shooting. 

a. Cassis. Examine the chassis for bent or 
broken plates, defective welds or rivets, dirt, 
corrosion, or other defects. 

b. Wrrine. Examine for loose, defective, or 
broken wiring. Look for charring, loose connec- 
tions, breaks in the insulation, or other evidence 

of damage. 
c. Sockets. Inspect tube and electrolytic ca- 

pacitor sockets for broken or excessively spread 
contacts. Examine the contacts for dirt, grease, 
or corrosion. Check socket mounting hardware 
to determine that the sockets are secured firmly to 

the chassis. Check the condition of all wiring 
to the sockets. 

970892—51 

d. Mountinc Harpware. Examine all nuts, 
bolts, and other mounting hardware on the chassis 

to make sure that they are not loose. 

e. Capacitors. Examine capacitors for signs 
of discoloration, leaks, bulges, dirt, loose mount- 

ings, or loose connections. Check for swelling or 
leaky electrolytic capacitors. Melted or oozing 
wax or other dielectric is a sign of damage to the 

part. Such capacitors should be removed for an 
electrical check and replaced with good ones if 
found to be faulty. 

jf. Ruststors. Examine resistors for blistering, 

discoloration, or other signs of overheating. In- 
spect leads and all other connections for corrosion, 

dirt, dust, looseness, or broken or trailing strands 
in the connecting wires. Discoloration of a re- 

sistor usually indicates that the component has 
been overheated or operated under overload condi- 

tions; this may indicate a defect in another com- 
ponent. Do not attempt to remove resistors that 

have pigtail connections. These connections may 

break at the point of entry into the body of the 
resistor and make the resistor useless. 

g. TRANSFORMERS AND CuHoxss. Leakage of 
potting compound from chokes and transformers 
usually indicates a short-circuited or overloaded 
coil winding and possibly a defective resistor or 
capacitor. 

h. Switcues. Operate the switches on the 

front panel to each of their operating positions to 

determine that they work easily with no searching 

contacts. Examine switch contacts for evidence 
of corrosion, improper contact, or dirt. 

30.2. Test Equipment Required for Trouble 
Shooting and Final Testing 

(Added) 

The following is a list of test equipment required 
for servicing Oscilloscope BC—1060-A: 

Oscilloscope OS-8A/U, or equal. 



Y DEFLECTION PLATE X DEFLECTION PLATE 
CONNECTIONS CONNECTIONS 

AMPLIFIER DIRECT AMPLIFIER DIRECT 

Y POSITION X POSITION 
DOWN UP LEFT RIGHT 
4 “\ ‘SIGNAL CORPS -  U.S.ARMY "4 ~\ 

OSCILLOSCOPE BC-1060-A 
SERIAL NO. ORDER NO. 15945-PHILA-50 

105-125 V.A.C. 50-1600 CYCLES 

INTENSITY 
EXTERNAL TEST 

SYNC. SIGNAL bh 60 SIGNAL 

oD) 

SYNC. FREQUENCY FREQUENCY 
SELECTOR RANGE VERNIER 

LINE 50 220 ,900 10 60 
=~ 

AS! fo) 

° ie] 
a rs) 

© 
S re) Op 

Y ; 

ATTENUATOR 
10:4 x 

ATTENUATOR 

434 

100 34 

PROBE 

Olen: 

PILOT LIGHT TM 2526-Ci-7 

Figure 11 (Added). Front panel, location of controls. 



Figure 18 (Superseded). 

Multimeter TS—352/U, or equal. 
Audio Oscillator TS-382/U, or equal. 

Square Wave Generator TS-583/U, or equal. 

Tube Tester TV—2/U, or equal. 

30.3. Trouble-Shooting Procedures 
(Added) 

Warning: When servicing Oscilloscope BC-— 
1060—A, be extremely careful of the high voltages 
exposed. Disconnect the power source from the 
unit before making resistance measurements or 
before touching any parts with the fingers. Even 
with the power source disconnected, potentials as 
high as 600 volts still may be present across 

TB41 

TM 2526-C1-1 

Right side of center panel, showing location of components. 

capacitors, particularly the electrolytic capacitors. 

Before touching any part of or making any repairs 

on the unit, short the part to ground. When 
making voltage measurements on exposed parts 

or terminals, use heavily insulated test probes. 
Keep one hand in pocket. 

a. GENERAL. Before attempting to make any 
repairs or measurements, it is possible to save 

time and effort by observing the actions of the 
equipment. These visual indications will section- 
alize the trouble so that the defective parts can 

be located quickly. 
b. SxcrionaizAtion. The oscilloscope consists 

of a power supply section, a horizontal sweep sec- 

tion, and a vertical sweep section. The following 



TB4 

GMr2526 C122 

Figure 14 (Superseded). Left stde of center panel, showing location of components. 

c. LOCALIZATION. 

(1) After the trouble has been traced to a 

chart lists the visual indication and the probable 

location of the trouble. 
particular section, the next step is to 

Item Indication Probable location of trouble locate the defective component. Before 

attempting any measurements, check the 
1 | No spot on screen with | Power supply section or tubes in that section for defects. 

brightness turned up. cathode ray tube. (2) The following resistance readings are to 

2 | No horizontal sweep with | Horizontal sweep ampli- : : 
; be made with all front panel controls in 

internal or external syn- fying section. : : ae 
chronizing signal a maximum clockwise position and all 

3 | No horizontal sweep with | Horizontal oscillator sec- tubes in their sockets and between 

internal synchronizing tion. indicated points and ground. 
signal. 

4 | No vertical sweep _-_-___-_- Vertical amplifying sec- N ote. In the table on page 6, the symbol C 
cin indicates that a capacitor is in the circuit and 

: varying measurements will result. The symbol 
NC indicates no connection. 



TM 2526-C1i-3 

Figure 15 (Superseded). Rear view, showing location” of components. 



Figure 16 (Superseded). Bottom view of chassis, showing location of components. 

TM 2526-CI-4 

Pins—Resistance 

Tube 

1 2 3 4 5 6 7 

Vises eee 0 0 1,050 | 2 meg 1, 050 30K 0 
N 2s Foo 0 0 0 | 10 meg 0 110K 0 
Vosrrsee. ee 0 0 0 100K 500 C 0 

Vari cere oe 0 0 0 15K 500 C 0 
Mbwas 33-78 1.5 meg NC | 5 meg 800K NC | 5 meg 0 
NOmcbe ne i eee 50K 9.5K | 2 meg 380K 12K 0 

Vise sae 470K 0 2, 400 0 10K NC 0 

NG-2. ose eoe 0 0 1, 800 12K 1, 800 C 0 

ge eS 0 0 1, 800 | 2.2 meg 1, 800 C 0 
Vidz 2230 NC C NC 105 NC 105 NC 

VIS Soe 800 NC NC SOOAIG eee ice eee 
ViI2s eee 0 | Infinity C C 500K NC | Infinity 

Vis Saereie 0 | Infinity 120K 225K 120K 30K | Infinity 

Vids 2 eens 0 tSO RK ee Pee eee eee ee eee 

*The reading on the cap of V11 is 1.6 meg. 

10 11 

1.8 meg | 1.5 meg 



TM 2526-C1-5 

Figure 16.1 (Added). Top view of chassis, showing location of components. 



(3) Resistance measurements from indicated 

transformer terminal to ground are shown 

in the chart below: 

(4) Set all controls to the positions indicated 
below. Make the voltage measurements 

indicated in the chart which follows: 

Y DEFLECTION PLATE to AMPLIFIER 
Terminal Resistance | Terminal | Resistance X DEFLECTION PLATE to AMPLIFIER 

"a xX & Y POSITION to vertical 

P42 1) Sean ee 0% NC 8 0 INTENSITY to 60 

Re eee ee ee ee Infinity 9 0 FOCUS to 40 
CY 2) a ae Rte ei Infinity 10 Infinity SYNC SELECTOR to LINE 

CS le 2 a 8 Oe PS Ss 105 11 Infinity SYNC SIGNAL to 0 
ese) RS i PO 0 12 1.5 meg FREQUENCY RANGE to 15 

rie} ao pare 105 13 1.5 meg FREQUENCY VERNIER to 100 

PS CS RIS § Bt Pah 750 14 Infinity Y ATTENUATOR to 1:1 

it en 8 VRIES: 750 15 | Infinity ¥ GAIN to 20 
q X GAIN to 20 

X ATTENUATOR to 1:1 

Pins—Voltage, DC 

Tube | 

| 1 2 3 4 5 6 | 7 8 9 10 11 

Vileseeod Ne 0 0 3 0 3 190 0 190 |. | ee eee 

Vig tet Se 0 0 0 —1 0 Al 0 180) \..._..22 |... 

Vis oer mt 0 0) 0 22 30 220 0) 300 S222 1 | 22k eee 

VAS oe ee a) 0 0 22 30 220 0 300..|--..-.-|20. 4. rr 

Vio wed Sane —1, 000 NC —3 —710 NC +f 0 —3 13 —870 | —1, 000 

VG See ae eae 15 130 25 0 190 9 0 0 joc: .-_-.|_-.2- a 

Vif Seater: eae 400 0 61 0 0 NC- 0 10 \22u._. | ae 

VS 222422 ae 0 0 26. 5 25 26. 5 130 0 190: |__..22s_|..2 5 2S 

NG seer as he 0 0 26. 5 20 20.0 130 0 190 |_2.__. 3)... Sa ea 

Vil Qeee see NC 425 NC 0 NC 0 NC 495 |_...-.-|. 2) rr 

ViLT SO eae tee 0 NC NC Qo joe ol le ee ep ee eee 

V2 5 4 eee Se 0 0 410 410 170 NC 0 190 |__._.-..[-_-) 223 

Vil Site ese 0 0 94 52 58 190 0 175 |..+..-4.|_.- 4 Se 

Vilas oe oe 0 O4. Wee eS SO ad Tg a etc. ee 

*Plate cap connector is —1,100 and has no bearing on pin connections. 

33. Identification Table of Parts for Oscillo- basis. The Department of the Army Supply 
scope BC-1060-A 

The fact that * * * 

Catalog applicable to the equipment covered in 
this manual is SIG 7&8 BC—1060. For an index 

Introduction and Index. authorized supply * * * 



Function of part Signal Corps stock No. Ref symbol Name of part and description 

X* * * * 

SW ie seer ea CABLE, power: * * * and white___ 

CABLE, RF: coax; JAN type RG—59A/U__ 

ete 42 ee | CAPACITOR, “fixed? paper; * *. * 
JAN type CP70B1EP405V. 

* * * * 

OI St ae CAPACITOR, variable: ceramic; * * * 
JAN type CV11C450. 

| Ud DPA. 5 CLIP, alligator: 2’’ Ig; 3/3’’ max jaw 

opening; Mueller Elec part #60CS. 

UP SLAs) 2s er COILS RP? Vsingle.. =. * Eng No: 
CH-126-4. 

* * * * 

Php Alun 5 Jee ee CONNECTOR, _ receptacle: single 

* + * Amphenol No. 80-C. 

* * * * 

DCS AO LIGHT, indicator: swith *) ** *" Di- 
alco No. 810BSG. 

Ji, J2, J4 through | POST, binding: screw; * * * ‘“Ad- 
J13. miral’’ S. 

* * * * 

Hobe eens RESISTOR, fixed: COMM yee. e 
JAN type RC20BF33K. 

* * * * 

ined en!) Sy RESISTOR, variable (dual), * * * 
AB type JW. 

* * * * 

cikpeeee > sna SCALE calibrated disk * * * Hoag 
No. 27-2. 

* * * * 

Xl through'X4, X6.| SOCKET, tube: octal; * * * Am- 

through X10, X12, 
a: 

phenol No. MIP-8T. 

* * * * 

Main primary power cord____| 1B818.14 

Test probe cable____________ 1F425-59 

C12: Peaking circuit * * * | 3DB4-258 
V4 amplifier input. 

* * * * 

Probe * * * eapacitor___| 3D9045V-—15 

Test probe clips____________- 3Z1087-—7 

L4; * * * plate peaking_| 3F3630-1060A/C2 

* * * * 

Probe receptacle__._.._i...- 2Z7235-1 

* * * * 

Power on-off indicator___.___- 22Z5883-13 

Panel-mounted binding posts__| 3Z737—4.8 

* * * 

esta Weare Cividerstie ho 3RC20BF333K 

* * * . * 

R5S#ar ee ee CONEIOL. et 3Z7499-43 

* * * * 

Fores) tube faces ye. 3F3630-1060A/D1 

ay. * * * 

Fort?) *Or and Vissi... 2Z8678-326 

* * * * 



10 Figure 16.2 (Added). 

TM 2526-C1-6 

Back view of front panel, showing location of components. 
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Back view of front panel, showing location of components. 
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TECHNICAL MANUAL 

T0 16-40 BC 1060-5 
TM 11-2526 

C1 

OSCILLOSCOPE BC-—1060—A 

CHANGES 

No. 1 

DEPARTMENT OF THE ARMY 
Wasuineton 25, D. C., 21 November 1949 

TM 11-2526, 11 November 1944, is changed as follows: 

The classification RESTRICTED is removed from the manual. 

1. Electrical Characteristics 

* * * 

b. Input Impepancer. (Superseded.) 

Terminals 

(G2) NUL pe hae ree re 2 meg 30 mmf______- 

(2p eNC AXIS oo WS PRIME CGO URN La oes ene pee pees 

(see tea Sieh ot by 2 O(Acemeds SOmmnit 22022 9. oes 

(INT. MOD) 

Probe 

1 meg 20 mmf_____ 

Direct 
(Unbalanced) 

9.4 meg 20 mmf______ 4.7 meg 25 mmf. 

9.4 meg 20 mmf_____- 4.7 meg 25 mmf. 

(a-c impedance—0.28 meg 380 mmf). 

Direct 
(Balanced) 

*This value is 45 mmf in Oscilloscopes BC-1060-A, serial numbers 458 through 1207 on Order No. 1701—Phila—49-2. 

* 2 * 

é. DeruectTion Factor. 
* * * 

(2) To deflection plates. 

2. Physical Characteristics 

* * * * * 

é. FINISH... - olive drab with black hardware 

or 

gray with black hardware 

14. Y-Axis 

Note. (Added.) On some Oscilloscopes BC-—1060-A, 

the DEFLECTION PLATE CONNECTIONS. switch 
referred to in this paragraph may be marked VERTICAL 

DEFLECTION PLATE CONNECTIONS or Y—DE- 
FLECTION PLATE CONNECTIONS. ; 

* * * * * 

15. X-Axis 

Note. (Added.) On some Oscilloscopes BC-—1060-A, 

the DEFLECTION PLATE CONNECTIONS switch 
referred to in this paragraph may be marked HORIZON- 
TAL DEFLECTION PLATE CONNECTIONS or X— 
DEFLECTION PLATE CONNECTIONS. 

* * * * ** 

AGO 1068A—Noy. 851717°-—49 

* * * 

75 volts de/inch deflection +20%. 

78 volts de/inch deflection +20%. 

* * * 

16. Sweep Generator 

The sweep generator * * * figures 5 and 6. 

a. SYNCHRONIZING. (Lom Holds these ee tee 
SYNC. INPUT terminal. (Some equipments 

have the EXTERNAL SYNC. INPUT input 
terminal marked EXTERNAL SYNC. SIGNAL.) 

* * * * * 

d. EXTERNAL SYNC. SIGNAL INPUT. 
* * * * * 

Caution: Excessive synchronizing voltage 

* *  * and cause distortion. Three volts 

(peak to peak) should be the maximum external 

synchronizing signal ever used. The impedance 
of * * * value given above. . 

22. Cathode-Ray Tube Circuits (fig. 22) 

a. The cathode-ray tube * * * intensity 
control (R76). These controls, along with R71, 

R72, R73, and R75, form a voltage divider and 
bleeder network across the negative high-voltage 

1 



supply. The intensity control * * * cath- 

ode-ray tube screen. 
* * * * * 

24. Time-Base Generator 

The time-base generator * * * sawtooth 

6. Figure 12 gives * * * to the grid. Tf 

no synchronizing voltage is applied, the discharge 

tube will start to conduct when its plate voltage 

rises to the firing potential. After firing, the plate 

voltage falls to the extinction potential E,;, con- 

duction stops, and the cycle starts again. The 
in form. rapidity with * * * the grid signal. 

* * + * # * * * * * 

E 
4 Eb+ 

wi eS ee 
> ag 

— = _— 

a te _ <7 
PG ae 

% af a 
Aor a 

Goer “<i 
Ep vs Eg Ww Ja Sf i 

STATIC CONTROL 91H; i 
CHARACTERISTIC ge / Fa 

ia ei lan kee MMIC ae ete Ne de MA AEB rer as 
| ¥ 7 FIRING POTENTIAL 

VARIES WHEN 
vs sf SYNCHRONIZING 

y / SIGNAL IS APPLIED 

2 ae A 

| ee [<2 \ 
FIRING POTENTIAL : WITH D-C BIAS 

| 1 Nee On ar E ex 

| fas | ans RUNNING Zee POTENTIAIG PERIOD te 
Bi ana TIME ——> 

Esai 
é CAPACITOR 

| 4p-c Grip VOLTAGE 
I BIAS CURVE 

| SYNCHRONIZING 
SIGNAL APPLIED 
TO GRID 

TM 2526 C2-2 

Figure 12. (Superseded.) Action of a synchronizing voltage applied to grid of gas triode. 

AGO 10684 



96.1 (Added.) Transit Case 

a. A transit case is furnished with some Oscil- 
losecopes BC-1060—A as part of the equipment. 
This case provides a shock-absorbing, waterproof 

housing for the oscilloscope unit. 
b. Physical characteristics of the transit case 

are as follows: 
Pigott i as Sen 17% in. 
i he er er Rot ee 2734 In. 
ie P8081 Vise 8s PCOS ica ae ab 13302 
HLS ASSURE ELS REN con aaSa agl a iiNet 46% lb. 

Figure 12.1 (Added.) 

AGO 10684 

AS red SB sic l 4 ss a fn heey gels ae AR _. Gray. 

c. Install the oscilloscope in the transit case 

with the rear (power cord and retainer bracket) 
toward the partition. It will not fit into the 
transit case in an incorrect position. Figure 12.1 
shows the correct position. 

Table I. Emergency tube replacement data. 

* * * * * 

Note. (Added.) The later procurements of Oscilloscope BC-1060-A 

contain tubes 6AG7Y, 2X2A, and 6V6GTY, instead of tubes 6AG7, 2X2, 

and 6V6GT, respectively, which are listed in the table above. 

OSCILLOSCOPE 
BC-IO60-A 

SPARE PARTS _ 
COMPARTMENT 

Oscilloscope BC—-1060—A in the transit case. 



33. (Superseded.) Identification Table of Parts for Oscilloscope BC-1060-A 

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requi- 
sitions must cite an authorized basis, such as T/O & E, T/A, T/BA, SIG 6, SIG 7 & 8, SIG 7-8-10, SIG 
10, list of allowances of expendable material, or another authorized supply basis. 
available supply catalogs in the Signal portion of the Department of the Army Supply Catalog, see the 
latest issue of SIG 1, Introduction and Index. 

Ref symbol 

For an index of 

Name of part and description Function of part Signal Corps stock No. 

OSCILLOSCOPE BC-1060, BC—1060-A: 

3’’ screen; 15%4’’ hx 10%’’ wd x 17”’ over- 

all; w/sweep ckt; deflection sensitivity 

w/amplifier 0.1 RMS v per inch Y-axis 

term; 0.9 RMS v per inch X-axis 

term; sweep generator range 15 to 30,000 

eye; input impedance Y-axis term 2 meg 

30 mmf, probe 1 meg 20 mmf, direct 9.4 

meg 20 mmf; input impedance X-axis 

term 2 meg 45 mmf, direct 9.4 meg 20 

mmf; oper from 105-125 v, 50-60 cye. 

TECHNICAL MANUAL: TM 11-2526____ 

CABLE, power: Underwriters type SJ; two 

No. 18 AWG cond ea comprising 42 No. 

34 AWG strands; RC; color coded black 

and white. 

CAPACITOR, fixed: paper; 4mf+20%— 

10%; 600 vdew; HS metal case; body 

dimen 3%’ lg x 2%’ wd x 1%6’’ thk; 

JAN type CP70B1EP405V. 

CAPACITOR, fixed: paper; 4 mf+20%— 
10%; 1000 vdew; HS metal can; body 
dimen 3%’’ h x 3%’’ wd x 1%’’ thk;2 

solder lug term 1%’’ h, on pillar ins; 

JAN type CP70E1EG405V. 

CAPACITOR, fixed: mica; 68 mmf + 10%; 

500 vdew; max body dimen °4%4’’ lg x 

1545/7 wd x %%o'’ thk; bakelite case; JAN 

type CM20B680K. 

CAPACITOR, fixed: mica; 150 mmf +10%; 

500 vdew; max body dimen °%4"’ lg x 

1546’ wd x %e'’ thk; molded bakelite 

case; JAN type CM20B151K. 

CAPACITOR, fixed: mica; 620 mmf +5%; 

500 vdew; max body dimen 5%64’’ le x 

5364’ wd x %o’’ thk; molded bakelite 

case; JAN type CM30B621J. 

CAPACITOR, fixed: mica; 1000 mmf 

+10%; 500 vdew; max body dimen 

5364’ lo x 5344’ wd x %o’’ thk; bakelite 

case; JAN type CM30B102K. 

CAPACITOR, fixed: mica; 2400 mmf 

+5%; 500 vdew; max body dimen 5364’’ 

lg x 5364’ wd x %2’’ thk; molded bakelite 

body; JAN type CM30B242J. 

Used for testing in general 

repair work. 

Main primary power cord____ 

C12: Peaking circuit capacitor 

for linearity in V38-V4 am- 

plifier input. 

C41: Low-voltage B supply 
filter. 

C42: Low-voltage B supply 
filter. 

Low-voltage B supply filter 

imput capacitor. 

C6: Y attenuator linearity____ 

©25: X attenuator linearity. 

Sweep frequency range deter- 

mining. 

Sweep frequency range deter- 

mining. 

Y attenuator linearity___-___- 

Sweep frequency range deter- 

mining. 

3F 3630-1060 

(Order through 

AGO channels.) 

1B818.14 

3DB4—-258 

3DB4-283 

31K2068021 

3K2015121 

31K3062 122 

313010221 

31K3024222 

AGO 1068A 



Ref symbol Name of part and description Function of part Signal Corps stock No. 

(CUS Se Ea eal Sag aa ak CAPACITOR, fixed: paper; 10,000 mmf | Sweep frequency range deter- | 3DA10—-388 

 +20%; 600 vdew; HS metal can; body mining. 

dimen 1%6’’ lg x %’’ diam; JAN type | 
CP26A1EF103M. 

CU ba) Ska ate es eg CAPACITOR, fixed: paper; 40,000 mmf | Sweep frequency range deter- | 3DA40—12.2 

+10%; 400 vdew; HS metal can; body mining. | 

dimen 1%6’’ lg x 1%6/’ diam; Solar type 
XTIMSW 4-.04-10; WECo No. BA- 

10055—405. ; 
(CE MES eee ae | CAPACITOR, fixed: paper; 50,000 mmf | Intensity control grid d-e | 3DA50-342 

* £10%; 1,500 vdew; HS metal case; body blocking. 

dimen 246’’ le x 1146’’ diam; JAN type 

CP26A1EH503K. 

WER iOA Seca ITE 2 CAPACITOR, fixed: paper; 50,000 mmf | C18: V6 grid (pin 1) coupling_| 3DA50—295 

+20%; 600 vdew; HS metal can; body | C48: Probe d-c blocking. 
dimen 1!%.’’ lg x %e’’ diam; JAN type 

CP26A1EF503M. 

C9, C16, C17, C22, | CAPACITOR, fixed: paper; 100,000 mmf | C9: V2 grid coupling__-_____ 3DA100—720 

C23, C38, C39. +20%; 600 vdew; HS metal case; body | C16: V3 plate blocking. 
dimen 2%6’’ lg x !%6’’ diam; JAN type | C17: V4: plate blocking. 

CP26A1EHFIC4M. C22: V6 plate (pin 2) block- 

ing and phase coupling. 
C23: V6 cathode (pin 3) phase 

inversion coupling. 

C38: V8 plate blocking. 

; C39: V9 plate blocking. 
(CSB a 28 Fee tle rate raies CAPACITOR, fixed: paper; 150,000 mmf | Sweep range frequency deter- | 3DA150-11 

+10%; 400 vdew; HS metal can; body mining. | 

dimen 2%6/’ le x 1%6’’ diam; Solar type 
No. XTIM4-15-10. 

C2, C7, C19, C20, | CAPACITOR, fixed: paper; 250,000 mmf. | C2: V1 Y input grid coupling_| 3DA250-326 

C26. 

CHOLCHH CIE a. 

C21, C37, C44, C45, 

C47. 

Gis tisbe ele 

Rua AG = ee 

BVT AOSRG bani oe 

AGO 1068A 

+20%; 600 vdew; HS metal case; body 

dimen 2%.6’’ lg x 14%46’’ diam; JAN type 
CP26A1EF254M. 

CAPACITOR, fixed: paper; 500,000 mmf 

+20% —10%; 600 vdew; HS metal case; 

body dimen 11!%6’’ lg x 1/7 wd x %’’ h; 

JAN type. 
CPOs BETH SO AY Galea ue ei a hy Secale Sues! 

CAPACITOR, fixed: paper; 500,000 mmf 

+20%; 600 vdew; HS metal can; body 

dimen 21%6’’ lg x 1%.6’’ diam; JAN type 
CP26A1EF504M. 

CAPACITOR, fixed: paper; 500,000 mmf 

+20%—10%; 1,500 vdew; HS metal can; 

body dimen 11%.6’’ wd x 1%6’’ thk x 2%’’ 

h; JAN type CP70E1EH504V. 
CAPACITOR, fixed: electrolytic; 25 mf; 

50 vdew; body dimen 11%6’’ lg x 1%6’’ 

diam; HS metal can; Solar No. M—5025. 

C7: V1 plate bypass. 

C19: Test signal voltage- 

divider capacitor. 

C20: V6 grid (pin 4) coupling. 

C26: V7 cathode bias bypass. 

C10: V2 screen grid bypass_-- 

C11: V2 sereen grid bypass. 

C15: V3 and V4 screen grid 

bypass. 

C21: V6 plate (pin 2) bypass_ 

C37: V8 and V9 screen grid 

bypass. 

C44: V13 grid coupling. 

| C45: V13 screen grid bypass. 
C47: V5 intensity control 

grid decoupling. 

G13:5 V3 grid’ coupling: 2222 2: 

C36: V9 grid coupling. 

C43: High-voltage B supply 

filter. 

C46: High-voltage B supply 

filter for V5 cathode. 

3DA500-451 

3DA500—-583 

3DA500-619 

C14: V4 grid a-c grounding___| 3DB25—24 

C35: V8 grid a-c grounding. 



Ref symbol Name of part and description Function of part 

C8, C34 

C3, C4, C24, C27 - | 

80 pee era) | 

RE Sse 

CAPACITOR, fixed: electrolytic; 100 mf; 

50 vdew; body dimen 1!%6/’ lg x !%6’’ 

diam; HS metal can; Solar No. M—50100. 

CAPACITOR, variable: ceramic; rotary 

type, single sect; 3 to 138 mmf; 500 vdew; 

2740!’ Ig x 4%!’ wd x 1340'’ thk; two 

0.120’’ diam mtg holes on 0.438’’ etr; 

screw driver slot adj; JAN type 
CV11B130. 

CAPACITOR, variable: ceramic; rotary 

type, single sect; 7.5-—45 mmf; 500 vdew; 

body dimen 2%2'’ lg x 4%4’’ wd x 1%)!’ 

thk; serew driver slot adj; JAN type 

CV11C450. 

| COIL, RF: single wnd, universal wnd; 

unshielded; 8.5 mh, 50 ohms DC resist- 

ance; 1%’ lg x %e’’ OD x. 25%.’’ ID; 

paper form, air core; mts vertically by 

single No. 6-382 stud; 2 solder lug term 

at top of coil form; DuMont No. 21-107, 

dwg DD-3819—-A-1, Teleradio Eng No. 

T6466A, Teleradio Eng No. CH-126-4. 

COIL, RF: single wnd, bank wnd; un- 

shielded; 170 uh, 125 ma, 7 ohms DC 

resistance; 1%’’ le x %6’’ OD x %’’ ID; 

varnish impr paper form, air core; 1 mtg 

stud No. 6-32 thd x %’’ lg; ends of coil 

extended for term; Teleradio Eng No. 

CH-126-29 alternate No. 14 or Tele- 

radio Eng No. CH-126-5 alternate No. | 

12 and No. T-6466C. 

COIL, RF: 4 pie wnd; unshielded; 11%42’’ x 

%’’ OD x %2’’ ID; paper core; mts by 

stud No. 5-40 x %’’ lg; steel bkt 1%6’’ lg 

x 4/’ wd x \%o”’ thk supports term strip 
w/3 solder lugs mtd on side; Sickles FW 

part No. 18057 and DuMont part/dwg 

No. 21-105 and Teleradio Eng No. 

T-6466C, 
CONNECTOR, plug: 2 flat parallel male 

blades cont; straight type; 1%.’’ diam x 
114’’ lg less cont; 15 amp 125 v, 10 amp 

250 v; cylindrical steel body; Hubbell 

No. 7057. 
CONNECTOR, receptacle: single round 

female cont; straight, locknut type; 

approx overall body dimen !%6’’ lg x 34’’ 

diam; cylindrical, brass cad pl; Amphenol 

No. 80-C. 
COUPLING, flexible: ceramic base w/flex- 

ible steel band; %%2’’ thk base is 1’’ sq, 

w/corners cut off; flexible 44’’ band earry- 

ing hub 4’’ ID x %6’’ OD x %o"’ thk; 1’’ 

x 34’’ thk; Millen No. 39002. 
FUSE FU-50: cartridge; 3 amp, 250 v; 

glass body; ferrule term; 114’’ lg x 14’’ 

diam overall. 

C8: Cathode coupling__-__-_-- 

C34:. V6 cathode (pin 6) 

coupling. 

C3: Y attenuator linearity - - - 

C4: Y attenuator linearity. 
C24: X attenuator linearity. 

C27: V6 plate (pin 3) output 

linearity. 

3DB100-18 

3D9013V—10 

Probe voltage-divider capac- | 3D9045V—15 

itor. 

L4: 

L5: 

V8 plate peaking________ 

V9 plate peaking. 

5A 

tpe 

V3 plate peaking________ 

V4 plate peaking. 

V3 and V4 input linearity __-- 

Primary power plug_---__--- 6Z1727 

227235-1 Probe receptacle________-__-- 

2Z1K3290-11 

Primary power fuse___--_---- 3Z1950 

AGO 1068A 

Signal Corps stock No. 

3F3630—1060A/C2 

3F3630-1060A/C1 

CF3630—1060A/C3 



Ref symbol Name of part and description Function of part Signal Corps stock No. 

R6, R18, R21, R46, | 

R50. 

AGO 1068A 

HOLDER, fuse: extractor post type; for 

one No. 3AG eartridge fuse; molded black 

bakelite; straight; 34’’ diam x 234’’ lg 

over-all; body threaded 14’’—24 for panel 

mtg; 2 solder lug THEN Littelfuse No. 

342001. 

KNOB, bar type: black bakelite; for 14’’ 

diam shaft; No. 8-32 set screw; Seed 

index line; white filled; 144’’ lg x 34’’ wd 

x %’’ h over-all; Harry Davies Mold No. 

2300—A or No. 2300-R. 

UR Se Sie i double cont bayonet 

candelabra type; molded bakelite base; 

6-8 v 0.15 amp; 1%6’’ h x 11%’’ diam 

over-all; two mtg holes on opposite sides 

of base on 4’’ rad; Morse FW type No. 

20. 

LAMP LM-52: incandescent; 6-8 v; 0.15 

amp; bulb T—3—% clear; 114’ lg over-all; 
miniature bayonet base. 

LEAD, test: Army-Navy RF Cable RG— 

59/U; approx 27’’ lg excluding term; 

terminated w/Amphenol male plug No. 

80—M at one end, 2 alligator clips Mueller 

Elee type No. 600S at other end; one 

alligator clip attached to a lead approx 

4¥4’’ le, other alligator clip attached to a 

4:1 attenuator in bakelite housing 3’’ lg 

x %4’’ diam; Sig C dwg No. SC—E-15099A, 

Joint Army-Navy spec JAN-—C-17-A. 

LIGHT, indicator: with lens; %’’ diam 

green jewel; for miniature bayonet base 

type lamp; open frame; brass nickel pl; 

over-all dimen 1%’’ lg x 14%4’’ wd x 1%6’’ 

d; Dialeo No. 810BSG. 

POST, binding: screw; no engraving; 7342'’ 

diam x 1’’ lg extended; Eby No. 7644 

“Admiral” 8S. 

REACTOR: filter choke, 19 hy, 150° ma; 

HS metal case, vacuum varnish impr, 

5738 turns No. 31 wire; 34’ lg x 3’’ wd x 

3%'' h; four !%2'’ mtg studs on 244’’ x 234’ 
mtg/c; 2 solder lug term on bottom of 

case; Industrial Transf part No. RC-S1. 
RESISTOR, fixed: comp; 47 ohms +10%; 

% w; max body dimen 0.468’’ lg x 0.249’ 
diam; JAN type RC20BF470K. 

RESISTOR, fixed: comp, 100 ohms +5%; 

% w; max body dimen 0.468’’ lg x 0.249’’ 

diam; JAN type RC20BF111J. 

Primary power fuse holder....- 

Panelscontrol knobst 22 oo: 

Power on-off indicator lamp__ 

Prope lead see see acs st ee 

Power on-off indicator_______ 

Panel-mounted binding posts_. | 

32Z3275-1 

225838 

4G5033.3/850 

| 2Z5952 

3E7259-1 

| 225883 

3Z737—-4.8 

Low-voltage B supply filter__ 3C575Z1-1 

R6: V1 grid parasitic 
pressor. 

R18: V3 grid parasitic 

pressor. 
R21: V4 grid parasitic 

pressor. 
R46: V8 grid parasitic 

pressor. 
R50: V9 grid parasitic 

pressor. 

sup- | 

sup- 

sup- 

sup- 

sup- 

R10: Minimum limiting Y 

gain in V2 input. 

3RC20BF470K 

3RC2Z0BF111J 



Ref symbol Name of part and description 

(2 ae Beane Aa er 

R29, R30, R43, R65 _| 

RESISTOR, fixed: WW; noninductive; 500 

ohms +10%; 5 w; 1%2’’ lg x o’’ diam; 

Sprague ‘“Koolohm”’ #5NI. 
RESISTOR, fixed: comp; 1,000 ohms 

+10%; % w; max body dimen 0.468’ 
lg, 0.249’ diam; JAN type RC20BF102K. 

RESISTOR, fixed: comp; 1,500 ohms 

+10%; % w; max body dimen 0.468” 

lg, 0.249’’ diam; JAN type RC20BF152K. 
RESISTOR, fixed: comp; 1,800 ohms 

+10%; 1 w; max body dimen 0.750’’ lg, 

0.280’’ diam; JAN type RC30BF182K. 

RESISTOR, fixed: comp; 2,200 ohms 

+10%; % w; max body dimen 0.468” lg, 

0.249’’ diam; JAN type RC20BF222K. 

RESISTOR, fixed: comp; 2,400 ohms 

+5%; 1 w; max body dimen 0.750” Ig, 

0.280’ diam; JAN type RC30BF242J. 

RESISTOR, fixed: WW; _ noninductive; 

3,500 ohms +10%; 5 w;.1%’’ lg x %”’ 

diam; Sprague part #5NI glazed. 

RESISTOR, ~ fixed: comp; 8,200 . ohms 

+10%; 44 w; max body dimen 0.468’ lg, 

0.249”’ diam; JAN type RC20BF822K. 

RESISTOR, fixed: comp; 10,000 ohms 

+10%; 2 w; max body dimen 1.787’ lg, 
0.405’’ diam; JAN type RC40BF 103K. 

RESISTOR, fixed: comp; 10,000 ohms + 

10%; 1 w; max body dimen 0.750’ lg, 

0.280’ diam; JAN type RC30BF 103K. 

RESISTOR, fixed: comp; 10,000 ohms + 

10%; % w; max body dimen 0.468’ lg, | 

0.249’’ diam; JAN type RC20BF1038K. 

RESISTOR, fixed: WW; 15,000 ohms + 
5%; 10 w; 12%2’’ lg x 1%2"’ diam; Sprague 

No. 10KT. 

RESISTOR, fixed: comp; 20,000 ohms + 
5%; % w; max body dimen 0.468’ lg, 

0.249’ diam; JAN type RC20BF203J. 

RESISTOR, fixed: comp; 22,000 ohms + 

10%; % w; max body dimen 0.468’’ lg, 

0.249’ diam; JAN type RC20BF2z23K. 

RESISTOR, fixed: comp; 33,000 ohms + 

10%; % w; max body dimen 0.468’ lg, 

0.249’ diam; JAN type RC20BF33K. 

RESISTOR, fixed: WW; 40,000 ohms + 

5%; 5 w; 1%’ lg x %e’’ diam; Sprague — 
No. 5-K. 

RESISTOR, fixed: comp; 82,000 ohms + 

10%; 4% w; max body dimen 0.468’’ lg, 

0.249’’ diam; JAN type RC20BF823K. 
RESISTOR, fixed: comp; 82,000 ohms 

+10%; 1 w; max body dimen 0.750’’ lg, 

0.280’’ diam; JAN type RC30BF823K. 

| V7 grid current limiting- - _ -_- 

Function of part | Signal Corps stock No. — 

V3 and V4 eathode bias______ 

R38: V7 cathode. 

V6 cathode (pin 3) bias di- 

vider. 

V8 and V9 cathode bias_____ 

V7 cathode bias divider___ ___ 

V3 and V4 input peaking- _ ~~ 

R23: V3 output linearity— __-_- 

R24: V4 output linearity. 

V6 cathode (pin 3) bias___~_-_ 

V3 and V4 input peaking--—-_- 

R29; V6 plate (pin 2) de- 

coupling. 

R30: V6 plate (pin 2) dropping 

. and load. 

R43: V6 cathode (pin 6) bias. 

R65: High-voltage B supply 

filter. 

V3 and V4 screen grid drop- 

ping. 

Yattenuaton os. eee 

R54: V8 output peaking- —_ ~~~ 

R55: V9 output peaking. 

Test signal voltage divider_ __- 

R52: V8 output peaking --_ ~~ 

R53: V9 output peaking. 

as 
—* 

32Z6050-149 

3RC20BF102K 

3RC20BF152K - 

3RC30BFI8S2K 

3RC20BF222K 

3RCZ0BF242J 

3Z6350—40 

3RC20BF822K 

3RC40BF103K 

3RC30BF103K 

3RC20BF103K 

3Z6615-12 

3RC20BF203I 

3RC20BF223K 

3RC20BF33K 

3Z6640-12 

3RC20BF823K 

3RC30BF823K 

AGO 1068A 
a 



Ref symbol Name of part and description Function of part Signal Corps stock No. 

Hi ARIEUD) ees are See 3 RESISTOR, fixed: comp; 82,000 ohms 

+10%; 2 w; max body dimen 1.78’’ lg, 

0.405’’ diam; JAN type RC40BF823K. 

| AsV, 8 aga 3 a Na RESISTOR, fixed: comp; 100,000 ohms 

+10%; % w; max body dimen 0.468’ lg, 

0.249”’ diam; JAN type RC20BF104K. 

RESISTOR, fixed: comp; 100,000 ohms 

+10%; 1 w; max body dimen 0.750’’ lg, 

0.280’’ diam; JAN type RC30BF104K. 

R16, R45, R62, R63, 
R66, R68. 

RESISTOR, fixed: comp; 180,000 ohms 

+10%; 1 w; max body dimen 0.750’’ lg, 

0.280’’ diam; JAN type RC30BF184Kk. 

RESISTOR, fixed: comp; 220,000 ohms 

+10%; 1 w; max body dimen 0.750’ lg, 

0.280’ diam; JAN type RC30BF224K. 

RESISTOR, fixed: comp; 240,000 ohms 

+5%; % w; max body dimen 0.468” lg, 
0.249’’ diam; JAN type RC20BF244J. 

RESISTOR, fixed: comp; 470,000 ohms 

RoaRss: R78... 

R1, R36, R64, R67, 
R69, R72. +10%; 1 w; max body dimen 0.750’ lg, 

0.280’ diam; JAN type RC380BF474K. 

REY G02 Nee a RESISTOR, fixed: comp; 680,000 ohms 

+5%; % w; max body dimen 0.468’ lg, 

0.249”’ diam; JAN type RC20BF684J. 

FEZ O Bes ee FS RESISTOR, fixed: comp; 1.5 meg +10%; 

% w; max body dimen 0.468’’ Ig, 0.249’’. 

diam; JAN type RC20BF155K. 

R2, R38, R7, R32, | RESISTOR, fixed: comp; 2meg +5%; % w; 

R42. max body dimen 0.468’ lg, 0.249’’ diam; 

JAN type RC20BF205J. 

RAO Sona ve ne RESISTOR, fixed: comp; 2.2 meg +5%; 

¥y w; max body dimen 0.468’ lg, 0.249’ 

diam; JAN type RC20BF225J. 

12h | Soe Sa eae eae RESISTOR, fixed: comp; 3.8 meg +10%; 

% w; max body dimen 0.468’ lg, 0.249/’ 
diam; JAN type RC20BF335K. 

AGO 10684 

R37: V7 cathode bias net- 
work. 

R51: V8 and V9 screen grid 

dropping. 

V6 grid (pin 1) synchronizing 

voltage dropping. 

R16: V4 grid decoupling and 

bias dropping. 

R45: V8 grid bias dropping 
and decoupling. 

R62: Voltage dropping for 

positioning controls. 

R63: Positioning control bias 

bleeder. 

R66: High-voltage B power 

supply filter. 

R68: V14 series resistor. 

High-voltage B supply bleeder 

network. 

R71: High-voltage B supply 

bleeder network. 

R73: High-voltage B supply 

bleeder network. 

Roe Yeattenua bone. = aoe 

R33: X attenuator. 

R78: Probe voltage divider. 
R1: Intensity modulation in- 

put loading. 

R36: V7 minimum plate load. 

R64: V5 control grid decou- 

pling. 

R67: V13 plate load. 

R69: V13 sereen grid bleeder. 

R72: High-voltage B supply 

bleeder. 

Probe voltage divider_______- 

V6 grids (pins 1) return] 2222 

R2: Y attenuator__--_-_--- " 
R3: Y attenuator. 

R7: V1 grid return. 

R32: X attenuator. 
R42: V6 grid (pin 4) return. 

V9 grid (pin 4) return_______- 

V7 plate linearity and timing - 

3RC40BF823K 

3RC20BF104K 

3RC30BF104K 

3RC30BF184K 

3RC30BF224K 

3RC20BF 2445 

3RC30BF474K 

3RC20BF684J 

3RC20BF 155K 

3RC20BF205J 

3RC20BF225J 

3RC20BF335K 



Ref symbol Name of part and description Function of part 

R56, R57, R60, R61_| RESISTOR, fixed: comp; 4.7 meg +10%; 

¥% w; max body dimen 0.468’ lg, 0.2497’ 

diam; JAN type RC20BF475K. 

RESISTOR, fixed: comp; 10 meg +10%; 

% w; max body dimen 0.468’’ lg, 0.2497’ 

diam; JAN type RC20BF106K. 

RESISTOR, variable (potentiomcter): 

comp; 1,000 ohms +10%;'2 w; 3 solder 

lug term; enclosed metal case 1%.5’’ diam 

x %6’’ d; round metal shaft %’’ diam x 

%'' le FMS; AB type JW. 

RESISTOR, variable (potentiometer): 

comp; 1,000 ohms +10%; 2 w; 3 solder 
lug term; enclosed metal case 1%.’’ diam 

x %o6’’ d; round metal shaft slotted 4’’ 
diam x %’’ lg FMS; AB type JW. 

RESISTOR, variable (potentiometer): 

comp; 10,000 ohms +10%; 2 w; 3 solder 

lug term; enclosed metal case 14%.6’’ diam 

x %»’’ d; round metal shaft 4’’ diam x 

%'’ lg FMS; AB type JW. 

RESISTOR, variable (potentiometer): 

comp; 25,000 ohms +10%; 2 w; 8 solder 

lug term; enclosed metal case 14.4’’ diam 

x %.’’ d; round metal shaft slotted, 14’’ 

diam x 4’’ lg FMS; AB type JW. 
RESISTOR, variable (potentiometer): 

comp; 200,000 ohms + 10%; 2 w; 3 solder 

lug term; enclosed metal case, 14.6’’ diam 

x %»’’ d; round metal shaft %4/’ diam x 

%'’ lg FMS; AB type JW. 
RESISTOR, variable (potentiometer) : 

comp; 4 meg +10%; 2.w; 3 solder lug 

term; enclosed metal case, 1%6’’ diam x 

%o6’’ d; round metal shaft 4’’ diam x %’’ 
lg FMS; AB type JW. 

RESISTOR, variable (dual potentiometer) : 

comp; 4 meg ea sect + 10%; 2 w; 3 solder 

lug term; enclosed metal case 14.6’ diam 

x 11%6»’’ d; round metal shaft 4’’ diam x 

i" lg FMS; AB type JW. 

| RESISTOR, variable (potentiometer) : 

comp; 500,000 ohms +10%; 2 w; 3 solder 

lug term; enclosed metal case 14%.’’ diam 

x %6’’ d; round metal shaft 4/’ x %’’ lg 
FMS; AB type JW. 

RESISTOR, variable (potentiometer): 

comp; 500,000 ohms + 10%; 2 w; 3 solder 

lug term; enclosed metal case 144.6’’ diam 

x %6.6’’ d; round metal shaft 4’’ diam x 
%'’ lg FMS; AB type JW. 

Pil tay oe se coke 

10 

R56: X positioning control 

isolating. 

R57: Y positioning 

isolating. 

R60: X positioning 

isolating. 

R61: Y positioning 

isolating. 

V2 control grid return_____-__ 

control 

control 

control 

Y GAIN cohtrol.. 22 eee Ms 

Signal Corps stock No. 

3RC20BF475K 

3RC20BF 106K 

3Z7310-63 

Sweep frequency adjustment__| 3Z7310-64 

Xi GALIN® controls. See 

R19: V3 and V4 cathode bias 

adjustment. 

R47: V8 and V9 cathode bias 

adjustment. 

SYNC SIGNAL amplitude 
and polarity control. 

FREQUENCY VERNIER 

control. 

R58: X—POSITION control. 

R59: Y—POSITION control. 

Voltage regulator adjustment 

in V13 control grid circuit. 

FOCUS control for grid (pin 4) 
of V5. 

3Z7410-101 

377425-60 

3Z7498-20.18 

3Z7499—4,2 

3Z7498—50.87 

3Z7498-50.88 

AGO 10684 



Ret symbol Name of part and description 

X1 through X4, X6 

through X10, X12, 

X13. 

AGO 1068A 

Function of part 

RESISTOR, variable (potentiometer): 

100,000 ohms +10%; 2 w; 3 solder lug 

term; enclosed metal case 146’’ diam x 

%6’’ d; round metal shaft 4’’ diam x %’’ 
lg FMS; AB type JW. 

SCALE: calibrated disk for CRT; 0.020’ 

thk cellulose nitrate 21%6’’ OD; black 
lines to form 1’’ sq which are subdivided 

in 0.1’’; White-head and Hoag No. 27-2. 

SOCKET, tube: std 4 cont; cad pl steel 

ring; mtg plate has 2 slotted holes to fit 

1%’’ to 1%’’ mtg/c; round steatite body; 

Amphenol No. RSS4M. 

SOCKET, tube: octal; 1 piece saddle mtg; 

two 5%’ mtg holes, 114’. mtg/e; round 
mica filled bakelite body 1%4’’ diam x 1’ 

h; phosphor-bronze cont, cad pl; Am- 

phenol No. MIP-8T. 

SOCKET, tube: 11 prong; axial guide pin 

type; mts in 1%’’ diam chassis hole 

secured w/locking ring; bakelite body 
12340’ diam x 11%4,4’’ d over-all; phosphor- 

bronze cont; Cinch part/dwg No. 9452. 
SWITCH, push: DPST; single sect; molded 

black bakelite body; 1%4’’ lg x 1%6’’, wd 
x 1%’’ h; AH&H No. 81084. 

SWITCH, rotary: 1 pole, 3 position; bake- 

lite body; over-all body dimen 2’’ lg x 

1%4’’ wd x 14’’ d; mtg bushing %’’—32 

thd x %’’ lg, steel shaft %4’’ diam x %4’’ lg; 

Oak 18597—H-1. 

SWITCH, rotary: 2 pole, 2 position; 2 sect; 

bakelite body; over-all body dimen oval 

1%’’ x 13%,4'’ OD; Oak type No. H per 

DuMont No. DD—942—A-2. 

SWITCH, rotary: 2 pole, 3 position; 2 sect; 

bakelite body; over-all body dimen 1%’’ 
diam x 2%.’’ lg; mtg by bushing %’’ lg 

x %’’-32 thd; Modern Electronics No. 

203. 
SWITCH, rotary: 2 pole, 7 position; 2 sect; 

bakelite body; over-all body dimen oval 

1%’ x 13%,’ OD; Oak type No. H, 

DuMont dwg No. DD944—A-1. 

SWITCH, toggle: SPST; 500 v RMS, 6 
amp; plastic body; 1%2’’ lg x ?%2’’ wd x 

2340'’ d over-all; 2 solder lug term; single 

hole mtg; JAN type ST-16A. 

SWITCH, toggle: SPDT; 500 v RMS, 6 

amp, phenolic; !%2’’ Ig x ?342’’ wd x 7342'" 

d over-all; 3 solder lug term; single hole 

mtg; JAN type ST-16D. 

INTENSITY control for grid 
(pin 5) of V5. 

For voltage comparison meas- 

urements on cathode-ray 

tube face. 

‘Hor ctuiberV lea sata 

For tubes VI through V4, V6 

through V10, V12, and V13. 

For cathode-ray tube V5_.__- 

Satenv interlocks sates oes 

SYNC SELECTORS 202.2 

S2: Y—DEFLECTION 

PLATE CONNECTIONS. 

85: X—DEFLECTION 

PLATE CONNECTIONS. 

Y—ATTENUATOR control_ 

FREQUENCY RANGE 

selector. 

POWER-ON switches sso 2 

X—ATTENUATOR control__ 

3Z7480-103 

278674.144 

2Z8678.74 

2Z8681.11 

3Z9824-31.35 

3Z9825-62.33 

3Z9826—34.2 

3Z9825—106.2 

| 3Z9826-34 

3Z9863-16A 

3Z9863-16D 

Signal Corps stock No. 

3F363-1060A/D1 

11 
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Ref symbol Name of part and description Function of part Signal Corps stock No. 

Th: Spel ecepet aide en tem TRANSFORMER, power: fil and plate | Power transformer___-_---_~- 227,9613.562 

type; input 115 v, 60 cye, single ph; secd 

No. 1—800 v CT, 125 ma; seed No. 2— 

475 v, 5 ma; secd No. 3—2.5 v, 2 amp; 

seed No. 4—6.3 v, 6 amp; seed No. 5— 

5 v, 3 amp; secd No. 6—6.3 v, 0.6 amp; 

secd No. 7—6.3 v, 1 amp; vacuum var- 

nish impr HS metal case; case (excluding 

term) 5’’ lg x 4’ wd x 5’’ h; 16 ceramic 

stand-off mtd solder lugs with rubber 

gaskets on bottom of case; four 10-32 

mtg studs on 3%’’ x 3” ctr; Industrial 

Transf part No. RC-91. 

Vi) V8, VO4V1d-2 24 TUBE) electrons. JAN-O537 > 222 ose V1: Y axis amplifier________- 2J6SJ7 

V8 and V9: X deflection am- 

plifiers. 

V13: Voltage regulator am- 

plifier. 

ViQie> aoe Sears Rees TUBE, electron: JAN-6AC7______-__----- First video amplifier________- 2J6AC7 

Voie eee ce TUBE, electron: JAN-6AG7Y-_-_-~--_----- V3 and V4: Y deflection am- | 2J6AG7Y 
plifiers. 

Vea a fies aro i ee TUBE, electron: JAN-3GPIA__-____2---- Cathode-ray tube_-__-_-_--=-- 2J3GPI1A 

Vi Geen A, a9 nae Esc eet OE TUBE, electron: JAN-6SN7GT______--_-- Synchronization phase in- | 2J6SN7GT 
verter. 

VG Gigs ieee eta gS eee os TUBE, electron: JAN—884_-__-_4-------- Saw-tooth oscillator_________- 25884 

NANO ie Ee aly eee TUBE, electron: JAN-5U4G___----_----- Low-voltage B supply rectifier_| 2J5U4G 

118 Ug cet 2 ays as ae TUBE, electron: JAN-2X2A___-_._2--_-- High-voltage B supply recti- | 2J2X2A 

fier. 

IA BP a ag at a eed EN TUBE, electron: JAN-6V6GTY _____----- Low-voltage B supply series | 2J6V6GTY 

current regulator. 

YG 9 oS th a aay ee ae TUBE, electron: JAN—-991_~_----------=- V13 screen grid and control | 2J991 
grid voltage regulator. 

Add the following note to figure 22: 
Note. Serial numbers 458 through 1207 on Order No. 1701-Phila-49-2 of Oscilloscope BC-1060-A are changed as follows: The value of C49 (lower left hand- 

portion of diagram) is 7.5-45 mmf 500V and tubes 6AG7, 6V6GT, and 2X2, are 6AG7Y, 6V6GTY, and 2X2A, respectively. 

[AG 300.7 (13 Oct 49)] 
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For explanation of distribution formula, see SR 310-90-1. 

12 AGO 1068A 
U.S. GOVERNMENT PRINTING OFFICE; 1949 





2A he etn ene 

Ref symbol Name of part and description Function of part Signal Corps stock No. 

fb AE Re ase SO Coe Mae ae TRANSFORMER, power: fil and plate | Power transformer____-__--_-- 2Z79613.562 

type; input 115 v, 60 cye, single ph; secd 

No. 1—800 v CT, 125 ma; secd No. 2— 

475 v, 5 ma; secd No. 3—2.5 v, 2 amp; 

seed No. 4—6.3 v, 6 amp; secd No. 5— 

5 v, 38 amp; secd No. 6—6.3 v, 0.6 amp; 

secd No. 7—6.38 v, 1 amp; vacuum var- 

nish impr HS metal case; case (excluding 

term) 5’’ lg x 4’’ wd x 5’’ h; 16 ceramic 

stand-off mtd solder lugs with rubber 

gaskets on bottom of case; four 10-382 

mtg studs on 3%’’ x 3’ ctr; Industrial 
Transf part No. RC-91. 

V1, V8, V9, VI3_--.| TUBE, electron: .JAN-—68J7 ---_2--_2 2-252 V1: Y axis amplifier_________ 2J6SI7 
V8 and V9: X deflection am- 

plifiers. 

V13: Voltage regulator am- 

plifier. 

Rie ae See tee S TUBE, electron: JAN-6AC7_________-_-_-- First video amplifier_________ 2J6AC7 
VDRO ees Se ey ek TUBE, electron: JAN-6AG7Y___________- V3 and V4: Y deflection am- | 2J6AG7Y 

plifiers. 

Ste ee ie a Rage S Se TUBE, electron: JAN-3GP1A__=____-____ Cathode-ray tube____________ 2J3GP1A 

NV Grae nee ee hie E TUBH, electron: JAN-6SN7GT___________ Synchronization phase in- | 2J6SN7GT 

verter. 

INV Sy pore es Peet A cee TUBE, electron: JAN—-884______._-______- Saw-tooth oscillator__________ 2J884 

VERO is ck tae a a, TUBE, electron: JAN-—5U4G____-_______- Low-voltage B supply rectifier_| 2J5U4G 

Wale nek tie Nee te yee TUBH, electron: JAN-2X2A____-.______- High-voltage B supply recti- | 2J2X2A 

fier. 

\Y 6) fe Pat Re eat ae Soe 2 TUBE, electron: JAN-6V6GTY-_-________- Low-voltage B supply series | 2J6V6GTY 

current regulator. 

AY SW a Vs Bee ae TUBE: electrons 3 AN-901 a ee V13 screen grid and control | 2J991 

grid voltage regulator. 

Add the following note to figure 22: 
Note. Serial numbers 458 through 1207 on Order No. 1701-Phila-49-2 of Oscilloscope BC-1060—-A are changed as follows: The value of C49 (lower left hand- 

portion of diagram) is 7.5-45 mmf 500V and tubes 6AG7, 6V6GT, and 2X2, are 6AG7Y, 6V6GTY, and 2X2A, respectively. 

[AG 300.7 (13 Oct 49)] 

By ORDER OF THE SECRETARY OF THE ARMY: 

OFFICIAL: J. LAWTON COLLINS 
EDWARD F. WITSELL Chief of Staff, United States Army 
Major General 
The Adjutant General 

DIsTRIBUTION: 
Tech Sv (2) except 11 (50); Arm & Sv Bd (1); AFF Bd (ea Sv Test Sec) (1); AFF (5); OS Maj 

Comd (5); Base Comd (3); MDW (5); A (5); CHQ (2); FC (2); Sch (2) except 11 (10); Gen Dep 
(2); Dep 11 (5); Tng Div (2); PE (10), OSD (2); Lab 11 (2); 4th & 5th Ech Maint Shops 11 (2); 
Two (2) copies to each of the following T/O & E’s: 11-7; 11-47; 11-57; 11-107; 11-127; 11-357 
(A, B, C, E); 11-587; 11-592; 11-597; 11-617 (A, B, C, D, E, F, G); SPECIAL DISTRIBUTION. 

For explanation of distribution formula, see SR 310—-90-1. 

12 
AGO 10684 

U.S. GOVERNMENT PRINTING OFFICE: 1949 



QY
VO

 
QY
xO
9R
Y 

LN
O 

3
9
Y
W
H
D
 

9
S
-
9
T
-
c
T
 

N
O
U
S
t
A
I
G
 

3
9
t
s
s
j
O
 

YO
 

N
O
I
L
I
A
S
 

G
O
N
 

V
N
L
N
T
 

VN
 

(vS 
AON 

1) 
O€E 

O
W
A
 

L
N
3
1
d
9
9
3
Y
4
 

J
O
 

B
S
Y
N
L
Y
N
S
D
E
S
 

a
a
n
s
s
i
 

alivd 

q
y
6
T
 

AO
N 

TT
 

GI
G 

*
I
V
A
N
W
 

"¥-O90T-Od 
*IdN 

S
d
d
O
0
 

I
V
N
O
I
S
 

s
H
d
O
O
S
O
T
I
L
I
O
S
O
 

N
O
t
L
v
o
s
i
1
g
N
d
 

T-92S2-TL 
WE 



Ref symbol Name of part and description Function of part Signal Corps stock No. 

1 gt RE cae eae A TRANSFORMER, power: fil and plate | Power transformer_-_-_---_-~~- 2Z79613.562 
type; input 115 v, 60 eye, single ph; secd 

No. 1—800 v CT, 125 ma; secd No. 2— 
475 v, 5 ma; secd No. 3—2.5 v, 2 amp; 

secd No. 4—6.3 v, 6 amp; secd No. 5— 

5 v, 3 amp; secd No. 6—6.3 v, 0.6 amp; 

seed No. 7—6.3 v, 1 amp; vacuum var- 

nish impr HS metal case; case (excluding 

term) 5” lg x 4’’ wd x 5’’ h; 16 ceramic 

stand-off mtd solder lugs with rubber 

gaskets on bottom of case; four 10-32 

mtg studs on 3%’’ x 3’ ctr; Industrial 

Transf part No. RC-91. 

V1, V8, V9, V13__-.| TUBE, electron: JAN-—6S8J7_-~-2-- 2 i225 V1: Y axis amplifier. —._.____ 2J6SJ57 
V8 and V9: X deflection am- 

plifiers. 

V18: Voltage regulator am- 

plifier. 

NiO eee pe ees TUBE, electron: JAN-6AC7_____________- First video amplifier________-_ 2J6AC7 

VES EN Vide aes We TUBE, electron: JAN-6AG7Y_____-_____- V3 and V4: Y deflection am- | 2J6AG7Y 

plifiers. 

SR oa. ae Sei TUBE, electron: JAN-3GPI1A__-________- Cathode-ray tube__________-- 2J3GPIA 

WG cease Pee TUBE, electron: JAN-6SN7GT__________- Synchronization phase in- | 2J6SN7GT 

verter. 

Ve foe ies Se ee ee TaD TUBE, electron: JAN-884______.-______- Saw-tooth oscillator__________ 25884 

WAIQE Fs oe Se) Fem conte TUBE, electron: JAN—5U4G____________- Low-voltage B supply rectifier_| 2J5U4G 

AYE lg een at Eg a TUBE, electron: JAN-2X2A_______-____- High-voltage B supply recti- | 2J2X2A 

fier. 

Na Lara ee SSeS TUBE, electron: JAN-6V6GTY-________-- Low-voltage B supply series | 2J6V6GTY 

current regulator. 

We AS hs ead ek ee TUBE, electron: JAN-991____-__-_____=_ V13 screen grid and control | 2J991 

grid voltage regulator. 

Add the following note to figure 22: 
Note. Serial numbers 458 through 1207 on Order No. 1701-Phila-49-2 of Oscilloscope BC-1060-A are changed as follows: The value of C49 (lower left hand- 

portion of diagram) is 7.5-45 mmf 500V and tubes 6AG7, 6V6GT, and 2X2, are 6AG7Y, 6V6GTY, and 2X2A, respectively. 

[AG 300.7 (13 Oct 49)] 

BY ORDER OF THE SECRETARY OF THE ARMY: 

OFFICIAL: J. LAWTON COLLINS 
EDWARD F. WITSELL Chief of Staff, United States Army 
Major General 
The Adjutant General 

DisTRIBUTION: 

Tech Sv (2) except 11 (50); Arm & Sv Bd (1); AFF Bd (ea Sv Test Sec) (1); AFF (5); OS Maj 
Comd (5); Base Comd (3); MDW (5); A (5); CHQ (2); FC (2); Sch (2) except 11 (10); Gen Dep 

(2); Dep 11 (5); Tng Div (2); PE (10), OSD (2); Lab 11 (2); 4th & 5th Ech Maint Shops 11 (2); 

Two (2) copies to each of the following T/O & E’s: 11-7; 11-47; 11-57; 11-107; 11-127; 11-357 

(A, B, C, E) ; 11-587; 11-592; 11-597; 11-617 (A, B, C, D, E, F, G); SPECIAL DISTRIBUTION. 
For explanation of distribution formula, see SR 310—90-1. a 

12 AGO 1068A. 
U, S. GOVERNMENT PRINTING OFFICE: 1949 
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