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1.0 ABSTRACT 

The period covered by this report is from I9 June 1962 through I9 

Msy 1964. 

A suon&ry of progress during the program is giren vith graphs and 

illustrations. The capability for producing 100 good tubes type 7kQ6 

per 8 hour day was demonstrated. Preproduction and production test 

reports are included. A copy of the improved test specification is 

presented. 
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.0 FURP06B 

On* of th» objectives of thl* contract vas to provide Improved tube 

processing equlpnent capable of producing 100 tubes type 7466 per day. The 

principal Uqprovanent in processing was to fire component parts and seal 

tubes on ion pump exhaust equipment. Other Improvements in cathode spray 

equipment were expected to improve the uniformity of the product. By evalu¬ 

ation under various conditions on new test equipment it was intended to re¬ 

flect the benefits of this vori* in improved ratings of this tube, particular¬ 

ly in the areas of high frequency performance, and to give assurance that 

these ratings will be compatible with stable performance dur ng life. 

This evaluation included life testing at Increased values of plate 

dissipation and cathode current, under 450 megacycle conditions. Perform¬ 

ance tests were also conducted at 2200 and 5900 megacycles. 

Design modifications were to be made to the heater to assure longer 

life. The possible advantages of tungsten-rhenium wire and darkened Insu¬ 

lation coating were to be evaluated. 

The test requirements for the Improved tube are defined by the SCL-7001/ 

74B specification dated 26 October 1963. 



3.0 NARRATIVE AND DATA 

The 7466 is a triode electron tube of cerealc-and-metel planar con¬ 

struction. The primary applications of the 7466 are in military end use 

equipment. Some of the advantages of this tube over other devices are: 

1. High gain and power output at UHF frequencies. 

2. Small size and light weight. 

3. Bugged-reel«tant to shock and vibration. 

4. Capable of operation at high temperatures. 

5. Tolerant of nuclear radiation. 

The tube was developed by the General Electric Company on its own funds. 

It is shown in cross-section In Figure 1. 

The program described herein has been a Production Engineering Measure 

to improve the processing equipment, manufacturing methods, and design fea¬ 

tures for type 7466 and to establish a test specification and appropriate 

test equipment to give Increased assurance of Its performance at frequencies 

up to 5900 Me. The following tasks were performed during the course of the 

project and describe the progress attained. 

3.1 TASK I - VACUUM EXHAUST AND SEALING EQUIPMENT 

Experience on various tube types has indicated that oil 

diffusion pumps are a source of contamination in the tube. 

The contamination can be reduced with the use of several types 

of baffles and filters. A positive method of eliminating this 

hazard is the use of another pumping system. 

The equipment developed in this phase incorporates an ion 
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pump which can operate completely Isolated from any type of 

backing pump after a pressure of 1 micron has been acquired. 

The design consists of two 12" X 18" stainless steel bell 

jar type chambers located side by side, A photograph of the 

system as initially installed is included as Figure 2. 

The primary roughing system consists of a 15 cubic feet 

per minute mechanical roughing pump which reduces the pressure 

in the vacuum chamber from atmospheric pressure to less than 

*2 
10 ton* ( 10 microns). The secondary roughing system, con-* 

slsting of an Ultek 20/lk0 Boostivac pump, reduces the pres- 
m& m ^ 

sure to 10 torr (10 microns). High vacuum pumping is 

accomplished with an Ultek 400 liter per second ion piunp with 

Boostivac elements which produce a 4000 liter per second pump¬ 

ing capability. The ultimate vacuum acquired is then 2 X 10*^ 

torr. 

This vacuum system was received from the Ultek Corporation 

on June 26, 1963. This was to have been delivered to the Equip¬ 

ment Development Operation in Owensboro, Kentucky by March 29, 

1963 for initial evaluation. The delay forced a modification 

in the schedule. Delivery was made directly to the Special 

Products 'Section. Installation and system prove-out was ac¬ 

complished at this location which was to be the site of fiiml 

operation. 

Typical pumpdown characteristics as reported by the sup¬ 

plier are represented in Figure 3. Pumpdown characteristics 
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Figure 3 - Typical Puxnpdown Characteristics Reported By Supplier 
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ft® determined during prove-out ftre shown in Figure 4. 

Vhen the system was placed in service it was found that a 

loss of vacuum occurred during parts firing for extended periods. 

At temperatures of approximately 600°C and over 1000°C the vacuum 

-U 
would drop to the point (2 X 10 torr) at which there was a 

danger of extinguishing the ion pump requiring removal of power 

from the oven. 

It was found that the oven heat was causing an increase in 

temperature of the stainless steel bell Jar. This chamber which 

is mounted on a flat baseplate is sealed by an ell-shaped gasket 

seal of Viton "A”. The heat being conducted from the metal bell 

Jar toward the baseplate was causing a failure of this seal. A 

glass bell Jar was substituted for the metal enclosure. Adequate 

vacuum was maintained for a longer period rf time, but serious 

loss of vacuum occurred during parts firing. 

'rfftter cooling of the metal bell Jar was applied. Figure 5 

shows the modified bell jar. Tubing was brazed to the' outer 

surfaces of the stainless steel bell Jar, Flexible tubing per¬ 

mits continuous circulation of cooling water for all operating 

positions of the bell Jar. The relationship of pressure to 

temperature during typical operation is represented graphically 

in Figure 6. 

3.2 TASK II - TEST EQUIPMENT 

Specialized test equipment was designed and constructed and 

additional testing was performed. Modifications to the test 
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Figure 4 - Average Actual Pumpdovn Characterletlca After Installation 

(No Secondary Roughing) 
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spécification were nade to reflect increased ratings. Additions 

were made to tie specification to ensure its performance in appli¬ 

cations where an increase in operational frequencies to as high as 

5900 megacycles is anticipated, fi.F. life test at 450 Me was added 

and performance testing at 2200 Me and 5900 Me was included. 

3.2.1 - 45O MC LIFE TESTIlC EQUIPMENT 

A 45O Me oscillator life test was designed. Figure 7 shows 

the layout of the components on the individual chassis. Fifty 

units were constructed and used during the program. 

The oscillator is a grounded grid circuit with quarter-wave 

shorted tuned lines in both anode and cathode circuits. Ground 

planes are used on both sides of the tuned lines to minimize 

radiation losses. The feedback is variable capacitance from the 

anode to the cathode. The output coupling is a moveable loop 

near the shorted end of the plate line. A variable grid resistor 

is used to adjust the tube operating point for mxLmum plate 

efficiency with different plate voltages and currents. 

Results of operation of typical tubes with various plate 

voltages and currents are represented in Table I. Five con¬ 

ditions, shown in Tibie II, were chosen to begin the evalu¬ 

ation of tubes under R.F. life testlcg. 

3.2.2 - 60 CYCLE LIFE TEST 

Conditions were established for life testing at 60 cycles 

with cathode currents and plate dissipation comparable to those 

used for 450 Me life testing. These conditions are included 

as Table III. 
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Ebb 
Volt* 

100 
150 
150 
200 
200 
250 
250 
300 
300 
350 

Ib 

7 
7 

10 
10 
15 
10 
15 
10 
15 
20 

1« 

(Approx.) 

Ik 

(Approx,) 

Oy« mil 
Po Plat« Efficiency 
V % 

(Into Load) 

3 
3 

5 
7 
k 
6 
k 
6 
8 

10 
10 

1U.5 

15 
22 
14 
21 
14 
21 
26 

.4 

.58 

.86 
1.1 
1.65 
1.3 
2.3 
1.45 
2.65 
4.2 

57 
55 

•»able I. Characteristic* of Bogey Tube* For Various Plate 

Voltage* and Currents 

Ebb lb 
Condition (Volta) (aa) 

Ig Pi 
(na) (Watt*) 

Po 
(Watts) 

1 
2 
3 
4 
5 

150 7 
150 10 
200 15 
250 15 
350 20 

3 1.25 
5 1.5 
7 3.0 
6 3.75 
6 7. 

0.6 
0.65 
1.6 
2.3 
4.2 

Table II. 450 Me Life Test Condition* Selected For 

Initial Evaluation* 
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Ep Dt 
(Vras ) (ma) 

Cond. 1 130 11 

Cond. 2 103 15 

Cond. 3 130 16 

Cond. 4 150 17 

«tond. 5 130 21 

I« % Pp 
(n») (Ohms) (Watts) 

1.0 6600 1.5 

2.5 2200 1.5 

2.3 2700 2.0 

2.5 2700 2.5 

3.5 1600 2.5 

Table III. 60 Cycle Life Test Conditions Selected For 

Initial Evaluations 

The tests chosen were intended to represent present tube ratings, 

Improved ratings as listed in the specification SCL-7001/74, and 

higher ratings from which sane failures could be expected. One 

hundred positions of 60 cycle testing were constructed and used 

during the program. 

3.2.3 - 2200 MC AMPLIFIED CAVITY 

A cavity amplifier for 2200 Me operation vas designed and 

constructed. Figure 6 shows a cross-section view of the ampli¬ 

fier cavity. Detailed construction drawings are referenced in 

the test specification. 

The input circuit is a coaxial cavity having a characteristic 

impedance of 3Ö ohms and operating in the three-quarter wave length 

mode. The cavity shorting device consists of non-contacting choke 

and bucket plunger. The R.F. driving power Is coupled into the 

cavity by means of « capacitive probe. This input cavity is 

tuneable so that it can be resonated with the output cavity. 
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The grid of the 7W6 is grounded for both R.F. end D.C. in 

order to eliminate the problem of adequate by-passing of ti» 

grid at this frequency. Biasing of the circuit is accomplished 

by floating the power supply above ground and using a combi na¬ 

tion of cathode and grid leak bias. 

The output cavity is of coaxial configuration operating in 

the one-quarter wave mode foreshortened by the tube grid-anode 

capacitance. The shorting plunger is the same choke and bucket 

type used in the Input cavity, and is non-contacting to permit 

the anode voltage to be fed to the tube. The output cavity is 

adjusted to the specified frequency of 2200 Me with a bogie tube 

and. the shorting plunger then locked in place. Power is coupled 

from the cavity by means of an inductive loop which Is adjustable 

to permit the coupling to be optimized. 

The characteristic impedance of the output cavity has been 

set at approximately 51 ohms. Calculations were made using char¬ 

acteristic impedances of '77 ohms and 100 ohms, but these higher 

impedances resulted in configurations which were too short to 

permit satisfactory coupling methods. 

The 7k8to tube was evaluated in this cavity. Using 8 mw of 

driving power at 250 Vdc and I3 ma lb an average power output of 

*75 mw was acquired for a 10 tube .»ample. Drive power versus 

power output and gain were next investigated to explore the tube's 

potential in this circuit. Tentative test conditions which were 

-17- 



established are: 

Ef - 6.3 Vac 

Ebb - 200 Vdc 

lb ■ 13 sAdc 

F ■ 2200 Me approx, 

fig ■ 1000 Ohas 

Pd » 50 mV 

Vary Kk for lb - I3 mAdc 

Tune input and output cavities and loading for max. Po 

Record Po, gain, and 3 db bandwidth 

Po ■ 35O aW aln. 

Gain » 6.4 db aln. 

Minor nodi float loo» to the Initial cavity design were 

during the course of tine evaluations. These Included changes 

in heater pin contacts and changes in the finger contacts of the 

grid cylinder. These were required to aake for easier insertion 

and to make positioning In the cavity less critical. 

3.2.4 - 59OO MC OSCILLATOR CAVITY 

A 59GO Me oscillator test cavity was designed and construct- 

ed. This is shown in cross-section In Figure 9. Detailed con¬ 

struction 'drawings are .referenced In the 'test specification. The 

design is a re-entrant circuit with adjustable tuning and feedback 

arrangements. Tubes were evaluated in the test cavity. An average 

power output of 35 mw was observed for 50 tubes when tested under 

the following conditions: 

F - 59OO Me approx. 

Ef - 6.3 Vac 

Ebb - 200 Vdc 

-16- 
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Rk/Ib • 13 rnkác 

le * 2 aAic atue. 

Rg - 2200 Ohas 

Adjust cavity for maximum Po at 5900 

It was found that, after setting the cavity as outlined, only 

ainor peaking of the output coupling was required when changing 

tubes, 

3.2.5 - AUXILIARY EQUIPMEirr 

An R.F. driving source was designed and constructed for 

the 2200 Me amplifier test. It utilizes a GL 2043 planar triode 

in a re-entrant oscillator. A commercial piece of equipment 

(GR 136Ö-AR} was made available from another project and las 

been utilized for most testing during the last part of the pro¬ 

gram because of its greater versatility, 

3.2.6 - ENGINEER Ilf» SAMPLES 

Tubes were withdrawn from production lot 62-1? of type ?46o. 

These were to represent the present product. Life tests at 60 

cycles and at 450 Me were performed using the five conditions 

for each test as outlined in Tables II and III. 

A fifty tube sample was life tested at 450 Me with 10 tubes 

tested at each of the 5 conditions. A nummary of the failures 

encountered during this test is included as Table IV. 

■One hundred tubes were life tested at 60 cycles with 20 

tubes subjected to each of the 5 test conditions. A sumnnry of 

the failures encountered is presented as Table V. 
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LTE P 

Cond» 1 

Cond. 2 

Cond. 3 

Cond, k 

Cond. 5 

Total 

Table IV. 

Inop. If 

i+50 Mc 
A Po 5900 Mo 
t Po 

222-264 30* 3 mW 

0 0 0 

1 0 0 

0 0 0 

10 0 

2 0 0 

4* 0 0 

0 

1 

0 

0 

2 

3 

Number of Defectives on Life Testing, at 

A F 
t Ihk IR 

50 Mc 20 ma 50 Meg. 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

1 0 0 

10 0 

450 Mc for 1000 Hours 

(10 Tubes/Condition) 

* Includes 2 which were physically damaged during final testing .period. 

UYEP 

Cond. 1 

Cond. 2 

Cond. 3 

Cond. 4 

Cond. 5 

Total 

Inop. If 
Sm 

05m A Ef Ihk Ifi 

222-264 Ó5OO 25* 20 ua 50 Meg. 

2 

0 

1 

2 

2 

7 

0 

2 

0 

2 

1 

5 

0 

0 

1 

0 

0 

1 

2 

1 

0 

0 

2 

5 

0 

0 

0 

0 

0 

0 

4 

0 

1 

1 

0 

6 

Table V. 'Number of Defectives on Life Testing at 60 Cycles Per Second 

For 1000 Hours (¾) Tubes Per Condition) 
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3.2.7 - SELECTION OF LIFE TEST CONDITIONS 

The life test data on production lot 02-17 was reviewed. 

Fron Table V it is evident that a number of tubes developed low 

insulation resistance even at the lower ratings of Condition 1. 

This was apparently caused by a high grid drive source voltage 

which appeared between grid and cathode during warmup as the 

heater was cycled on life. The basic life test circuit was 

modified to reduce Kg and use a lower grid source voltage, with 

D.C. plate voltage to obtain the equivalent current and dissi¬ 

pation conditions. Two conditions each of 430 Me life and 60 

cycle life were then selected for comparable tube operation. 

The desired end result was a single test condition which would 

give assurance of a quality product at the improved ratings. 

The proposed specification includes an, increased cathode current 

rating and higher plate dissipation. One condition was selected 

to reflect these ratings and the second condition was at a higher 

point at which the tube would be expected to .pass, thus demon¬ 

strating a margin of safety. The selected conditions for both 

60 cycle and 430 Me life are presented In Table VI. 

3.3 TASK III - TUBE DESIGN IMPROVEMENTS 

lhe major effort was directed toward reduction of the number 

of Inoperatives at Initial test due to loose cathode coating parti¬ 

cles, and toward Improving heater reliability. 

3.3.1 - CATHODE COATIKJ TECHNIQUES 

An attempt was made to reduce the number of loose particles 

-22- 



60 Cycle Life 

Ebb 

Eg 
ftp 

Hg 

I« 
lb 

Pp 

Condition 1 

1Ö0 Vdc 

6 V RK3 

33OO Ohaa 

1200 Ohaa 

I.9 » 

I3.2 m 

I.53 watte 

Condition 2 

1Ò0 Vdc 

6 V RMS 

2200 Ohms 

TOO Ohms 

2.9 

17.1 m 

2.08 watts 

45O Me Life 

Ebb 

Ig 

lie 

PI 

Po 

150 Vdc 

5 ma 

15 ma 

I.5 watts 

0.Ó5 watts 

260 Vdc 

6 aa 

21 na 

3.75 'watts 

2.3 watts 

Table VI. Life Test Conditions Selected For Evaluation 

Under Task III 

-23- 



of cathode coating which utl ijaately rene In in the sealed tube. 

The technique involved the use of new spray mask designs during 

the cathode coating operation which would prevent or signifi¬ 

cantly reduce the deposition of coatlr« particles near or be¬ 

yond the edge of the cathode surface. The two designs tested 

are illustrated in Figure 10. 

Life tests on tubes fabricated for this evaluation included 

60 cycles at room temperature, D.C. life test at high ambient 

temperature (250°C), and pulse life test. The results of zero 

bias transconductance and plate current characteristic* during 

these tests are shown in Table HI. An adverse effect on readings 

of transconductance at reduced teater voltage was observed for 

tubes processed using the mask which shielded the outer edge com¬ 

pletely (#1 in Figure 10). The mask which was chosen (#2 in 

Figure 10) used a small angle (6°) for a beveled fit to the 

cathode lid. Edges of the lid were still coated, but at a reduced 

thickness. There was a distinct reduction in the accumulation of 

cathode coating at the junction of the cathode support wall and 

the contact ring which was the purpose of the design. No grid to 

cathode shorts occurred with tubes processed using the new mask 

designs. Forty tubes were life tested for each .nass design. 

3.3*2 - HEATER DESIGN 

The use of tungsten-rhenium heater wire has been proved to 

'be effective In reducing the amount of recrystallization of the 

wire during extended life tests. Darkening of the surface of the 

-24- 





0 Hours 

60 Cycle Boon Temp, 

Beveled fesk 

Lipped Mask 

Regular Ask (50#) 

Regular fesk (kO#) 

Pulse Life 

Beveled Mask 

Lipped teak 

Regular teak (50#) 

Regular teak (40#) 

500 

0 Sa Ip 0 Sa 

12,220 7.26 11,336 

10,126 6.64 9,914 

12,660 6,66 12,060 

14,420 7.54 12,060 

11,052 6.66 9,020 

12,666 7.96 11,202 

13,060 7.34 11,054 

13,544 7.40 11,704 

Hours 1000 Hours 

Ip 0 3m Ip 

6.93 11,700 7.46 

6.7 9,612 7.20 

6.36 13,000 7.16 

6.54 13,040 7.02 

6.00 10,292 6.46 

6.60 11,460 7.76 

5.64 11,100 6.06 

6.24 11,360 7.24 

High Ambient Life 

Beveled teak 

Lipped teak 

Regular teak (50#) 

Regular teak (40#) 

9,906 6.15 9,229 

9,407 6.27 6,362 

11,020 6.66 9,632 

11,24,3 6.76 9,516 

6.23 6,250 6.06 

6.0 8,456 6.2 

<>.26 9,751 6,21 

6.17 9,671 6.37 

Table VII. Zero Bias Transconductance and Plate Current Proa Life Testa On 

Cathode Spray teak Effects 
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heater insulation has also 'been shown to add t ■ reliability by 

permitting more efficient heat transfer so that the wire operates 

at a cooler temperature. Both of these modifications required a 

change In heater design to obtain the value of heater current al¬ 

ready specified for the product. 

Sample tubes were made during this evaluation to determine 

tí.« effects of the darkening operation. An average change of 

¿1 ma was observed from three heater configurations. The wire 

size used to compensate for this effect and to produce the re¬ 

quired heater current of 2^0 milliampères was ordered. It was 

wound into the two configurations to be tested. KBh53W3 des¬ 

cribes a white heater and KI&5339 a darkened heater. 

Evaluation of tubes incorporating the tungsten-rhenium de¬ 

signs were compared with tubes containing the regular tungsten 

designs using four types of presently available life test equip¬ 

ment. 

1. A progressive stress heater cathode life test. This 

test consists of applying a progressively increasing value of 

heater-to-cathode voltage which is Intended to cause »11 tubes 

to ultimately fail. The comparison of the rates of failure can 

be used as a criterion of effective design. 

2. A heater cycling test - This test consists of a re¬ 

peated cycling, on and off, of an elevated 'heater voltage. 

3. A 1000 hour life test under 60 cycle conditions with 

a positive ueater-cathode potential, 

4. A 1000 hour life test under 60 cycle conditions with a 
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negative heater-cathode potential. 

Á suanary of heater current changes on these and other testa is 

included as Table VIII. It has been observed that life testing 

with a negative Ehi accelerates the Increase In heater current. 

Life tests for tungsten-rhenium vire both white and darkened 

were extended beyond the 1000 hour end point. At the end of 

9000 hours the amount of If change was +17 ma for white coating 

and -2 ma for darkened coating, 

3.3.3 - SECOND ENQINEERIICj SAMPLE 

The tubes from which the second engineering sample was sup¬ 

plied were subjected to two conditions of 450 Me life test. There 

was one inoperative from the 12 tubes tested which was due to a 

broken heater pin during installation in the oscillator. From 30 

tubes tested under two conditions of 60 cycle life there were no 

failures. 

The performance of tubes subjected to each of the two con¬ 

ditions of 45O Me life and of 60 cycle life was reviewed and the 

life test conditions were selected for inclusion in the test 

specification. These conditions are as follows: 

Ebb Ig F Rg Rp TA 

Cond. 1 l8ö Vdc 6.0 Vac 60 cps 1200 33OO Room 

Cond. 2 25O Vdc 4?5 Me Vary for Room 
♦25 Me lb » 15 mAdc 

Ig * 5*7 mAdc 

On the basis of experience gained during the program, modi¬ 

fications to the specification were proposed. The revised SCL- 

7001/74B dated 26 October 1963 was accepted as the basis for 
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Test 

Number Tubes 
Average Change Above 204 mA Total 

In Heater Current (O-IOOO Hrs.) Tubes 

Regular 60 Cycle Life 
(Lot 62-17) 

Pulse Life (Lot 62-17) 

Special 60 Cycle Life 
(From Lot 62-17) (-Eiik) 

Condition 1 
Condition 2 
Condition 3 
Condition 4 
Condition 5 

450 He Life 
(From Lot 62-17) (No Ehk) 

Condition 1 
Condition 2 
Condition 3 
Condition 4 
Condition 5 

Heater Tests (♦Ehk) 
Tungsten-Rhenium - Dark 
Tungsten-Rhenium - White 
Tungsten - Dark 
Tungsten - White 

Heater Tests {-Ehk) 
Tungsten-Rhenium - Dark 
Tungsten-Rhenium - White 
Tungsten - Dark 
Tungsten - White 

+ 16.07 mA 

+ 12.67 mA 

♦ I3.22 mA 
+ 15.25 mA 
+ 13.Ô9 mA 
♦ 14.67 mA 
♦ 16.5Ô mA 

+10.8 mA 
+ 9*0 mA 
♦ 8.7 mA 
+ 9-4 mA 
♦ 11,3 raA 

- 1.5 mA 
♦ 7*4 mA 
♦6.3 mA 
♦ 10.1 mA 

+ 1.3 mA 
+ 9*0 mA 
♦ 4.5 mA 
♦ 31.7 mA 

2 15 

0 15 

0 
2 
0 
2 
1 

20 
20 
20 
20 
20 

0 
0 
0 
0 
0 

10 
10 
10 
10 
10 

0 
0 
0 
0 

10 
10 
10 
10 

0 
0 
0 

6 

10 
10 
10 
10 

Table VIII, Heater Current Climb During Life 
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future testing of the preproduction and pilot production samples. 

It is included as Appendix I. 

3.J* TASK IV - EVALUATION OF EXHAUST EQUIPMENT 

Tubes were processed to compare ion pump and oil diffusion 

vacuum systems. Results indicated that the value from ion pump 

processing could be observed by readings for grid recovery or 

for a reduction in oscillator power output during the first 100 

hours of life. Figure 11 represents these data. If adequate 

baffling or trapping of contaminants from oil diffusion systems 

Is used, little difference In tube performance is found when 

comparing Ion pump processing. 

3.5 TASK V - PREPRODUCTION RUN 

In preparation for the preproduction run an Inspection and 

Quality Control ifcnual was prepared and found to be acceptable. 

It Is included as Appendix II. 

The preproduction samples were tested according to SCL- 

7001 MB during the period 10, 11, and 12 December I963, A 

Preproduction Test Report dated I3 December I963 was issued. 

This report is Included as Appendix III. 

3.6 TASK VI - PRODUCTION RUN 

The pilot production facilities were Inspected during the 

initial phases of pilot production. A flow chart representing 

these facilities is shown in Figure 12. The fabrication of 

tubes was completed and testing to 3CL-7001/7tB was performed. 

All tests were successfully passed with the exception of the 
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60 cycle life tests. The Pilot Production Test Report is pro¬ 

vided as Appendix IV. Losses incurred during this .run were as 

follows : 

Total Sealed 2,495 

Concentricity 12 
Air Tube 203 
Short - Grid-Cathode 60 
Short - Grid-Plate I9 
Short - Heater-Cathode lQ 
Miscellaneous 

(Open heater, chipped 
ce rami c s, mechanl cal ) 3,4 

Net Operable 2,149 
% Operable 06.2$ 

Low Emission Ö4 
Grid Emission 32 
Low Plate Current 4 
Hi Plate Current I3 
Low Zero Bias Transconductance 379 
Low Transconductance at 

Reduced Ef 9 
Amp..1 Ification lactor 30 
Miscellaneous 

(Pulse emission, IR, 
Capacitance) 3Ö 

Heater Current - High 367 

Total Good After Test l 193 
i Yield 
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k.O CONCLUSION;-. 

A production capability for producing 100 tubes per day using oil free 

vacua, equipment lias been established. The advantage of using such vacuum 

1» In the elimination of the possibility of hydrocarbon residues from oil 

diffusion equipment commonly used In this application. Testing for effects 

on tube performance indicated advantages for oil free processing in some 

lota of tubes while oil diffusion processing performed as well or better 

than other lots processed with the new equipment. 

An improved test specification was established which reflected the 

increases in tube ratings. The allowable plate dissipation was increased 

from 1.0 watts to 1.5 watts. The maximum ratings for cathode current was 

raised from 10 aa to 20 aa. The grid current limit increased from. 2.0 aa 

to 5.0 ma. An R.F. oscillator life test was established operating at 450 

Me, Tests were established to measure amplifier performance at 2200 Me, 

and oscillator performance limits were set for 5900 Me operation. 

The use of tungsten-rhenium tester wire tes been shown to be effective 

in providing improved heater current stability. This wire tes been success¬ 

fully included in other tubes in the product line. 

Darkening the surface of the heater insulation was intended to serve 

the same purpose. An increase in losses tes been observed due to non-uni¬ 

formity of darkening which has prevented its widespread acceptance in other 

tubes in this product line. 
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5,0 PUBLICATION REPORTS MD CGÏffEREIGBS 

5.1 FüSLIGàîïOlIS 

5.2 REPORTS 

Iona 

Monthly Report So, 1 
FEM For Tube Type ?L86 
by J, D. Marshall for the period of 
19 Juno 1962 to 1 August 1962 

Monthly Report No, 2 
FEM For Tube Type 7-66 
by J. D. Marshall for the period of 
1 August 1962 to 1 September I962 

Monthly Report Ho, 3 
FEM For Tube Type 7406 
by J, I). Marshill for the period of 
1 September I962 to 1 October I962 

Quarterly Report lío. 1 
FEM For Tube Ty . 7486 
by J. D, Marshall for the period of 
19 June 1962 through 30 September 19Ó2 

Kontrily Report Ho, 4 
FEM For 'Babe Typo 7486 
by J. D. Marshall for the period of 
1 October I962 to 1 lovembcr 1962 

Monthly Report Ho. 5 
FEM For Tube Type 7486 
by J. 0, Marsh 11 for the period of 
1 November 19Ó2 to 1 December 196:2 

Monthly Report Ko. 6 
FEM For Tube Type 7486 
by J. D. Marsh:-.:.:, for the period of 
1 December I962 to 1 January 1, 1968 

Quarterly Report Ho. 2 
PEM For Tube Type 7486 
by J, I), Marshall for the period of 
1 October 1:902 through 31 Iteceober I962 

tonthly Report lo, 7 
PEM For Tube Type 7486 
by J, D. Marshall for the period of 
1 January .1,963 to I February 1,963 
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Mer„t.:1 y Report Kc. 8 
PEM ?or Tube Type 7^66 
by J. ,D. Marshall for the period of 
1 February 1953 to 1 March 1963 

IMrtr.ly Report No. 9 
PHM For Tube Type 7I80 
by J. D. .Marste.U for the period of 
I March I963 to 3I March I963 

Quarterly &port *1'o. 3 
EEM For 'Tube Type 748:6 
1>y J, D. Marshall for the period of 
1 January 1963 through 31 Kirch 1963 

Monthly Report No. .10 
P2K For Tube Type 7486 
by J. D. Marshall for the period of 
1 April 1963 to 1 Kay I963 

Kontldy Report No. 11 
PEM For Tube Type- 7486 
by J, D, lîàrslmll for the period O'f 
1 May 1963 to 1 June*1963 

Moatlily Report No. 12 
ISM for Tube Type 7406 
'by J. I), Marshall for the period of 
1 June 196,3 to 1 July 1963 

Quarterly Report Bo, 4 
IBM For Tube Type 7486 
by J, D, Iferiihall for the period of 
1 April 1963 tkroiig.ii 3Ö June I963 

.Monthly Report So, l*3 
EEM For Tube Type 7 
by J. D. fershall f rioâ of 
20 June 1963 to 31 July 195,3 

Monthly Report So. 14 
PEM For Tube Type 7486 
by J. D> l&rslmll for the period of 
1 August 1983 to 31 August 1963 

Monthly Report lo, 15 
PEM For Tube Typo 7486 
by J. D. iùrshell for the period of 
1 September 1:96,3 to 30 September 1963 
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Quarterly Report Ho, 5 
IBM For Tube Type JkBB 
by «X. J}. FaraMll for the period of 
1 July 1953 through 30 Septcaber 1963 

.wr.thly Report ho. lo 
1¾ For Tube Typo Jt-Co 
by J. D. rbrshall for the period of 
1 October 1963 to 31 October 1963 

¡■'butiily Report Ho, 17 
FËK For Tube Type 7486 
by J. D. fere .: 11 for the period, of 
1 November 1963 to 30 Hoveober 1963 

Moatlily Report No, l8 
B2M For Tube Type 7406 
by J, D. Marshall for the period of 
1 December I963 to 31 December 1963 

Quarterly Report No, 6 
F2M For Tube Type 7486 
by J. D. Marshall for the period of 
1 October I963 through 3I December 1963* 

I'bnthly Report Ho. 19 
FEM For Tube Type 7486 
by J, D. Marshall for the period of 
X January 1964 through 3I January 1964 

Monthly Report Ko, 20 
FEM for Tube Type 7486 
by J. D. Marshall for the period of 
1 February 1964 tfarcrngh 29 Pebiruary 1964 

Monthly Report Ho, 21 
PEM For Tube Typo 7486 
by J", D„ I-ara hail for the period of 
1 March 1964 through 3I March 1964 

Quarterly Report Ho, 7 
PEM For Tube Type 7486 
by J. D. Mirshall for the period of 
1 January 1964 through jl March 1964 

Monthly Report Ko, 22 
?2M For Tube Type 74-86 
by J. D. Mr shall for the period of 
1 April 1954 to 30 Apr,il 1964 
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5.2 COIÍFEíSIiCSS 

1, 'Opgaaiaatioas aad perionail presentí 

USASSA 
L. Coblcnta 
S. Codea 

USASIMSá 
S. Zucker 

USA Electronic Äteriel Agency 
M. VitkoíisJms 

General lilcw-ric Coajaay 
C. E. Albrecht 
E. L. !DbvíS' 
J. f. Duncaa 
E, L. Thor son, 

Place and date; 
USASSA 
Philadelphia, Fa, 

29 August 1962 

Subject; 
Di acusi the contract interpretation, planning 
and clarification of any questions, 

2, Organisations and personnel present; 

USASSA 
L, Coble nt îis 

General Electric Coiapuay 
J, D. Campbell 
E, L. Davis 
J. I), Kirsimli 
I. L, Thoriton 

Place and date; 
Ce ne ral Ele c tr í c Coupa,ry 
Owensboro, Kentucky 

9 September 19Ö2 

Subject ; 
.To review progress to data and discuss fixture 
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3. OrgaaimtiQBj and personnel pr«»«ati 

USAS SA 
L, CobleBts 

Conoral Electric Company 
J » û. Cxapboll 
E, L. Davis 
J. D, liar shall 
I. L, Thorson 

Place and date: 
General Electric Coupmy 
Owensboro, Ecaouci-y 

16 January 1963 

Subject : 
To review progress to date and discuss future 
schedule, 

k» Organizations and personnel present: 
* 

USAE.M 
L, Coblentz 

General Electric Company 
J, D, CaaiAell 
E, L. Divis 
J. D, Mirstall 
H, L, Thorson 

Place and date: 
General Electric Coapany 
Owensboro, Kentucky 

24 April 1963 

Subject : 
To review progress to date and discuss future schedule, 
August vas set as tentative date for review of test 
specification prior to preproduction run, A latter to 
S, Zucker vas suggested requesting inspection of pre- 
production test facilities in, May, 

5, Organizations and personnel present : 

USAIDSA 
0. Zucker 

Gam, r*,l 11 „ctric Cocpony 

i. L. Thorson 
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Place and da,te : 
General Electric Coapany 
Owensboro, Kentucky 

2 Xay 1963 

Subject : 

Discussion of test facilities in regard to preprodnctioa 
approval. 

6. Organization and personnel present: 

USAZRDL 

H. M. Kaunzinger 

General Electric Company 
J. D. Campbell 
L. F. Jeffrey 
S. A. Jolly 
W. H. Lenas ter 
J. D, KLrshall 
C, L. Reynolds 

, H. L. Thorson 

Place and date ; 

General Electric Company 
Owensboro, Kentucky 

2? June 1963 

Subject: 

The teat specification was reviewed and refinements were 
tentatively agreed upon which reflect test results obtain¬ 
ed with the new equipment. 

7. Organizations and personnel present: 

USASSA 
S. Sokolove 

General Electric Company 
J. D. Campbell 
J. D. Marshall 
H. L. Thorson 

Place and 'date: 
General Electric Company 
Owensboro, Kentucky 

22 January 1954 
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Subject: 

To review progress to date and to inspect pilot 
production facilities. 
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appendix i 

SIC.VI, CORPS 
TECKi.lCAL 
REQUinZKEUTS 

* 

SCL-7001/743 
2b October 1963 
Superseding . 
SCL-7OOI/74A 
Ô June 19Ó2 

ELECTHOI» TUBE, IMPROVED TYPE 7U66 

1. SCOPE 

1.1 This specification covers requirements for an improved UHF 
triode, oscillator arid radio-frequency power amplifier, type 7486 
modified. 

2. APPLICABLE DOCUMENTS 

2.1 The following documents, of the issue in effect on date of 
invitation for bids, fora a part of this specification to the extent 
specified herein. 

SPECIFICATIONS 

SIGNAL CORPS 

SCL-7001 Electron Tubes 

(Copies of the documents required by contractors in connection with 
specific procurement functions should be obtained from the procuring 
activity or as directed by the contracting officer. Both the title 
and identifying number or symbol should be stipulated when reouestinii 
copies.) ‘ ^ 

3. REQUIREMENTS 

3«1 The physical characteristics and ratings of the tube shall 
he in accordance with Table I and SCL-7001. 

Sheet 1 of 13 Sheet« 
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P*r, N», 
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{•a# nota )0) 
Haatai Currant 
Ptmar 0*cill*li«n 
(••a nota )i) 
Powar OacilUUM (2) 
Chang# in 
Retenant frequency 
(•a# not* )2) 
Heater »cathode 

ieakag# 
Chk* a 100 Vdc 
EhM.100 V4* 

Imulation o( 
* Electrode# 
g >*11 
p-all 

Total Oafacti**# 

Imp. 
Laval 

** 
Codo 

Allowable .Dated# 
par 

Ota rodarla He 

••t 

ftym. 
LIMITS 

Min. Maa 

It 
*Po 

». 
Po 

*r 
t 

Ihk 
Ihh 

R 
R 

222 

SO 
»0 

244 
)0 

20 

20 
20 

Unit* 

mA 
% 

mW 
me 

pAdc 
pAdc 

Mag 
Mag 

4.0. 11 Contalnor drop (*## noto )4) 

S. 1 Preparation lor 
Delivery 

(•o* ¡ oto )4) 

Nota It Opa ration balo» tho rated maatmum tamp*ratura I* recommended tor application requiring Ut* longeai 
poaaihle tube IK*. 

Note 2t The aaquonc* ol led# Hated hereon la the auggaated order In which teat# ahould he conducted. 

Note )t Verleblea Sempllng Procedure (eee d. 1. 1.7). , 

Note 4i Portadle «check lee« Ueted hereon ehell bo pertormod during queUflcetiun end at 4«monlk Inlarvule 
during production. 

* i* 
Nolo It Tho AOL lor tho comblnod dofeettve# lor altrtbutoe la Accoplonco InepocUon Tóela. Pan 2« encluoiag 

Inope roll vu a and Meahenitel ehnU be 1.0 pareen«. . 

•T- 

I *, 

1 V 

'# #y * • 
»* * ; 



SCL-7001/7^ 
:, i/., et 

Not* fcl 

, Not* T» 

Not* li 

Neto 9i 

Not* 1 Oi 

Not* Ui 

' Not* Ui 

Not* ill 

Po.ltiv. portion oí «h* grid pul** .h*ll b* » r«cUnguUr *•»- m**Hna piU. »H-j«, ,*»)ulr*m«nl oí 
WIL-K-l, p*r*|r»pb t, 10. 7 Sand, In •ddllkcm, Ih* montmom* «m* in *1* *n*U occur wtlliln lb* iir.l 
¿or. of Ip, tp • I On* *nd prr . 1000' pp*. Tb* pul*# *b*U b« *ppti#d to lb* grid by m#*«i# oí * driving 
circuit »hieb produc * * tb* «poctíiid p**i« pul*# volt.«# dlt*clly *l Ib. grid '«rmtnal -.Ib r#*i«t. «o 
Cálhod* ■ Grid r**l ■(•nc*. not #iict«dln| SO ohm. m*y b# tn#*ri*d to pirv.nt o#elU»tlori. pro-Miod 
r«*d)u*lm*nt oí ,Ud drlv* I« m*d* lo m*tnl»tn Ib# .p*elfutd pul.# •mplllod# dlr.eily *1 «M |»td 
l#rmtn*l. P**r> curr.nt* #h#U b# m**.ur#d by m**o* oí htgb lmp*d#nc* o.clUo.cop. or #«,utv.,.M 
d«vU* conn.ci.d «ero#* • colbod# ffititor oí 1,0 i .01 obmt Th# *p*ctíl*d Urnll r#í*r* lo Ib* 

mtakmorn oí Ib* pul** «mpliiud*. 

Tb* l*#liog and *cc*pt*oc* procadur* lar iht» t*#i #b*U b* •• #p*clít*d in 4. ?. T *nd 4 1. S «tih th* 

folloiotog *ac*piton*i 

4.Ï.T (o) threilglt 4. T. 7(c): R.pUc* -un Ib« ínUo»lng "Th* tub. •b#U e# ln.#rt.d into 
idâptor #0001 tn th# »hori# I##1 •qolpm*nt #nd tb# tub* *nd 
• ocket • • »«milly «hiÜ b* tapped thr«« Urn# • In #*cb oí l-o 

pinn«# 90* * 10' apart, Th* tapping o#vie* #h*; i»* ao <J#atgnad 
• ni adju*t#d lb*l «I -III dallv't «n imputa* oí approalmaialy 

• on* -balí *ln* -*v* of SOO * SO ua duration, •• m«*#ur#d *1 
• 10 p*rc*nt oí Ib* «mplltud* oí lb* h*U»***. *nd bav* * 

minimum *v*rag* amplitud* «quivalant Io !0| p**a *cc«l*ratloo. " 

g. 7. 5(d): ÏUplat* » th th* following "Air L^*ha ah*U b* r*J*el*«f •« 
• vtdancad by high H**t*r Currtnl of ÍOO mA or mor*." 

Th* Pow*r OicllUtlon (I) Uat aball b* p*rform*d on lb# lub* In a t» oacllUtor circuit •• ihown 
on CE Drawing 1 J700K-Tb-U-b. Tb* output coupling and f**db*ck «hall b* *djuit*d (or manimum 

power output »Ith lb# iS mA, 

Tb* Perw*r OacUliUon (1) l**t «hall b* p#ríorm*d on tb* tub* in * ew oacllUtor circuit *• ahowr. 
on CE Drawing IJTQOK-Tb.tl*î. Th* output coupling and (••db*ch *»1011 U *dju*t*d for monlmum ^ 

powor output »Uh tb# 1$ mA 

Prior lo ihl* t « * i, tubo* »hall b* pr#h**t#d a minimum of five minuta* at th* condition* lndic*t*d 
b#lo». Thr** minut* t**t la not p*rmltt*d, T**t »UM« I ••conda altar pr*h*a!ing. Crié Eml**ion 
•h»U b* th* U*t l**t parlorm*d on the **mpl* «oUctoé for th* grid *mt**ion tool. 

* 
E( Ecc Eb Rk Wg 
V Vdc Vde obm* M«g 

7.0 0 ISO dí 0.1 

Th* Orlé Recovery l**t «bilí be porformad •• folio»«! 

(•) Wilh TUT op* rating und*r «[»tlflad condition*, *d)uat Ec (or !b • 3. 0 mA4t. 
(b) Apply S volt pul**. 20 p**c duration, 40 ppa to lb* grid. 
(ci With •(plication ol pul**, m***ur* und*r«hoot (Alh) and chorg* in overage current (Alb). 

lb r Alb 

f 

TIME 

(d) Ttal limita ar* a* folio»*: 
Chang* In *v*r*g* plat* curr*nt (Alb) a 0. b mA. 
Undarahoot b*Ww qul*ac*nl plat* currant (Aib) *1.0 m*. 

T**t In flKtur* a* ah,own on CE Drawing CICA-bS). 

Th* tub* •hail b* iaat*d aa •paclfiad in 4.7. U. I with th« ancopll*« that tha apociflad volta g* «hall bo 
apptlod botwoon the anod* and grid. 



* “K • y n 
ÜCL-7OOI/TI43 Sheet HO 

Nou |4l TM* U»l «kall b« c»«4ucU4 ••* »H* »•»«•l »»'•»••fur o* • M Üiíli.'d tnâ“ 
• • Ul k*§ pâ•••(!. th» ÎO-d*y n»U •»»•» >•* lh« •*#nl •* *4i,*,*# l#* *hAU ^ * 

• *• Um •«««••4Ug l«l» »»mU «ubjdcui I« Ihâ« t*«t vatll a Ul ?•••••■ 

N*u Ul 

Noi» I4i 

N«t« lîl 

Hot« iti 

Hot« 20« 

Hot« ill 

How ill 

Tito Vibrado« (I) t««t «Koll bo p«r(orm«4 «• follo««i 

U) TK« lr«foo««y .h.11 bo Ucr....d (rom 100 lo 1000 cp« -llb «ppro-lm.l.ly Wa«rltHml* 
• progr««*toA I« ) « I mUwW«. Tb« r«*«ro «m««p (>000 to 100 cp«) I« imI r««ulr«4. 

(b) Tb« tubo «ball bo *tbr«n4 with «ImpU b«rmoolc mo«l«o lo ««eb •( t-o pUo««t Y •«<* X l 
1 .. tf«(loo4 lo rigw« I. AI «II (r.«,«.n«l.. (rom 100 «o 1000 cp«. lh. ft«l b.rmoolc 

4l«tortl«o «( tb« «ccaUratloo w«*« («rm «b«U b« lo«« ib«" *%■ 

I«) Tbo peak a«c«l«ratio« «hall b« malotal««4 at 1$ a I. 5 g tbrooghooi th« Wot. 

(41 Tb« *»U« «I tbr olwraatlog *olu*«. Ep. produc.4 «er««« ib« r««i«tor. Rp. «• « r««>^l 
«I ib« Mbra.loo «h.ll b. m...v,r.d with • «utUbl« d«vlc. b.rtog • r*>(X>n«« *• ‘h* 
«•lu« •( • tin« wavo vallag« to wtiblo «0 i db •( th« r««poo«« at 100 ep. ov.r lb. (r.^.oay 
rang« «( 10 to »00« ep«. ««4 having a lr«*u««ey col-«« «««o th«t tb« r«.poo«« I« 4 
:nlo'w«m «I I» 4b at .0. OOQ ep. Th« «Ml«r «hall bava a 4y««mlc r*.poo«. 
• quiv«l«nt to or la«wr than a VU m.tor (•por«t«4 I« accoNaac« with Swn4ar4 ASA Ho. 

Clt.S'lW). 

VariabU vibrado« W«t «ampllng pro««d«r« and accaptanc« crIWHa ** 
(ni) «bail co««t«t ol 4 U»b«« vrltb an «cc.pt.nc« number (cl) oí ««ro (0). f«co«4 «ampU (ni) «bail 
c«a«i«t oi • tubo« »Uh a« acc«ptaac« number (ec) «qual to ono (1) (or tbo cumuUUvo «amplo. 

Tha tubo «ball bo vtbraWd »Ith «Implo harmonie mot Io« 1« «ach o( two pi 

I« figuro i. 

« Y and X2 a« daflnad 

Hoto III Pa.trucd«« u«l«. 
Tuba« «ubjoctod W Iba lollowlng do.lrucdv. 1..1. aro not w bo acc«pt«4 tmdor tbl. «poctacadom 

4.9.10.» Shock 
fatlguo 

4,11.7 Haalor-cycllng »*• t««t 
4.11.» . Intormittant 1K« t««t 

» 
Tub« «hall bo «obj«cl«4 W 5 blow. In ««eh oi 4 poaltlon« «• íolUw«: Yl. YI. XI. and XI a« .l«(ln«4 
In figuro i. U«o (latur« a« «hown on CE Drawing U700K.T4-II-104. 

Shock t««t «ampllng pr«c«4ur« and accaptanc« crlWrla «hall b« a. iolWwar (lr«t «ampl« (ni) «hall 
conal«*. oí 4 tub«« with an acceptanc« number (cl) •( a«ro (0). S.cond «ampU (ni) «baU «on«l«l °< • 
tubo« »Uh an acceptance number (ce) «quai to (our (4) (or ih« cumuladw «ampio. 

Th« Wb«« «ball b« rigidly mounted to a tabla vibrating at a con.tanl p«ak accaloratton Uvol o( lOg. 
£ UMWMy J vibrad.« «hall b. vart.d (rom 10 .0 2000 cp. «nd back to « «p. »Ith »h. j-rlod o( 
th« «woop eyel« bring 10 mlnut... Th. tub«« «hall b. vlbrawd l«r a wwl ol * hour«, that 1«. J hour« 
In oach o( two plano« Y and XI a« defined In figur« 2. 

fatlguo Wet «ampllng procedura a«d acceptance criteria «hall b« a« l«ll«»«l 

flrat «ample (ni) «hall con«l«t of 4 tubo, with an acceptance number (cl) «4 mm (0). S«cend «ampl« 
(ai) «hall canalat e( I tuba« »id» aa accaptaaca number (cc) «quai la ana (1) lor (ho cumulodvo «amplo. 

Hoto ill Envelope Strain PTOC«duro. 

* Tubo« «ball bo wetod aa .paciftad In 4.9. ». ». Tuba« having blgh Hantar Currant n( 200 mA nr maro 
•ball ba rajactad aa avldonca o< air laak«. 

-9- . ••• 
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SCL-7001/7HB 
O'O Sheet £10 

N.U lit 

Hot« lit 

Not« Ui 

Hot« 2fi 

Noto Mi 

Hot« Hi 

Hot« Mi 

• 

MtlO I4l Ho«l«r*cycllMg III« toot oompllng (iroco^uro «M occoptooco orllorta »1*011 bo 00 follovoi Flrot ••mplo 
(nl) oKoll oonoiot «I IS toboo wtlb 0« ««optonoo owmbor («0 «Í *«r. *,0). SoconO oomplo (nt) oboll 

, ««««lot of IS tub«« •lib op accopUoco Mimbor (cc) «goal to om (I) lor tbo cwnolaUoo «amplo. Clactrtool 
rojocta. otbor than looporaUooa a»« boator-catb«4« Uakago faUvroo, mop bo *—4 la porformaaoo «I ' 
tbla toot. 

• * 
Noto ¿ti latormlltowt Ufo Ta«l 

« 

•ompUag pm«o4«r« a«4 accaptaoco «ataria tor tbla to'ot aboil bo «« apocifu* la It.2.1.1 «I ApaoaáU 
6 »itb tbo falloviag aacaptloaot , > 

• « 

(*) Tbo latormlttoat Uto Tool «amplo aboil c«o«l«t of a combiootios «I It taboo «ator 
Opor«tl«M>l cai»4IU«N« oat t t«boa «Mar Oporoll«a*2 «aatllloa«. 

0 • 

(M Tbo Ufa toot oampla «ball bo root tor tbo opodtlot ebarootortattoo at tbo tolloalag UaMai 

0 bovr« (Op« ration« I and Oporatloa«2 aamploa) ’ . ♦ 
2 * I/2boor« (Oporallón*I «amplo only) * 

20 « 4 b««ro (Operation*I oamplo only) 

*®*.lgb««ra (Operation*I aample only) 
* att * * . • 

100 .24b««'« (Operation*! andOporatlon*2 aamplao) 0 • 

,80* .24b*«re (Operation*! aad Operatlon.2 «amplo«) 

Additional raadlng period« may bo aaad at tbo dlecratloa of tbo tabo moantactnror. ‘ ’ ' 
« 

(«) Tbo early-life otablllty acceptance criteria oball bo applied I« tbo 2S*t«bo Oparatloa*! 
Ufa t««l «ampla at tbo 2 and 20 boor raadlng port oda. 

Th# •ccoptanco crilorlo «ball bo applied to tbo 2S*t«bo OparoUoa.l Ufo 
taal «amplo at tbo 100 boor reading ported. 

(«) eligibility for rodwcod tooting of Oporalton*2 Ufo toot «ball bo ao follona: Ho lot fall«r« 
doe te tbo regalar 1000 hoar Oporatlon*2 Ufo toot ba« occarrod In tbo preceding ) con. 
•oealloo lot«. Reduced tooting •'tall thon consist of «no lot tostod Yor Opo rail on-2 Uf« 
t««t oacb M day« appronlmato. 

TH« «poclflad Rg 1« «nbypaoaod and 1« In «orta« «Itb tbo signal «onrea and tba grid. 

Operation.2 Uf« l««t «hall bo parfermod on tab«« operated In «olf-oncltod ooclllaMr anlt« a« «hewn on 
CB Drawing I)700K.T4*I1*I0. Grid roslator. food back, and oatpal coupling «ball bo optlmlaod for 
maaimum power output. m ^ , 

Tuba« «hall bo tostod at 100 hour« for Continuity and Short« (InoperaUv««) andor tbo «am« condition* 
a« for the Initial taat. When any lap «hört Indication I« obtained, tbo toot «haU bo ropoatod. Wbon 
any abort Indication I« again obtalnod. tbo tab« «ball bo rojoctod «o Inope rabio. 

Order for Evaluation of Life T««t Dofoct«i (So* 4. 11. ). I. 2) 

An Inoporatlao a. roforoncod In Ilf« to.t I« doflnod a« a tuba baring or.« (|) or moro of tbo foUowing 
defect«: discontinuity (continuity and «hört to.t condition, o.copt tub« and .«chat a«««mbly aball not 
bo uppod). pormanont abort (continuity and short t««t condition« oncopt tab« and «ocbot a*««mbly ' 
•ball not bo Uppod). air loab a« oridaacod by blgb Hosier Car root of )00 mA or moro. 

©•«Illatoï ^o«r output moaoarod andor tbo Operatio**2 Ufo condition, «ball not ancood tbo man! 
limit for 

Tbo 2200 Me Resonant Froguoncy Uot «baU bo appUod to tbo Intormlttont Ufo To«« tOporaUen.)! 
•ampia« en a portadle «chock ba«i«, that 1«, during guaUAcalion and at * m«ntb latorwnl« darin« 
producilon. Tbo ebaago In Rooonam Fro gao no y (0*1004 boar«) abaU not « 
tori and point Umlt. 

• • 

• r 
-o ‘ • d g 

(bo «pacíaad Uf« 

. % 
i, 

’ i. 

*•« • 

■*% / 
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Sheet Jll 

III 

mUZVL! OI oÍriiM mMKTft * ,r44 « I*. !••■ n»«4 ^.^My Ï.U >>T00t<*T>*11 **•• Tk. •mpliriar MM '•Hly 
>• *4j«Matf «», IM« M« « 10 uLTIiT-. *M*"**,“,l*r m*4* •» “•« M« m4 
Tk. Zr* Map «ÍTm M *" Cop mM C,k ..00, l% W W.M. 

iMfMMy. pm»«p7mmi MO Mia «1 11 Tk* * -k »»^k. 
••«k Mka MMaO. AmIpUm« Sllît. WmÍ^.ZSÍTLT'Í^' .iMOlMMM.ly for 

^ •• •**#4 •• »»MiflaO 1,01 Mall« lot VM»«v Papa aai ■-^ 

Hala S4i 

Nau Jf , 

Nata Stf 

IT. 

Wa raoaraO lav «aaUOaaUM appraaU WUa aM 
• ^ 

Tkkaa akaU ka aarkaO ”0lA.T4«t”. 

Tirrrri^^.T:. r/n.'rï.vr-r;'.',* ’•* 
«LLj.1 Ki. igh gMtKii m Packtaa. 

Srïrîauiir1** u ^ •• •*••• packafMf, mi paaklag akaU 

•cliaiy'aaO «Mil ,r*"* ^ •’•MT »Mraa I# Ika «alag 

(b) Packing akaU ka „ 
agataa pkyalaal ar 

Ua 
“«•>“«” •* rnMUM 

•wag «Ma cklpaua Iraaa ika aapply aaarta la 

NOTICE: When Covemnent dravinga, cpccificatloac, or other data are used for 
any purpoee other than In connection vith a definitely related Covemnent 
proeuroaont operation, the United Stntcc Covemnent thereby incifro no roeponely 
ouity nor any obligation whatooever; and the fact that the Covemnent nay 
have fornulated, fumiched, or in any woy cupplicd the »aid diuving», speci- 
ficationa, or other data it not to be regarded by indication or othexvise 
ao in any nanaer licensing the holder or any other person or corporation, or 
conveying any rights or peralsslon to canufocture, use, or sell any patentad 
invention that »ay in any vay be raUted thereto. 

••t 

k • 

•Ilk 

. * . T 

i V 

V- V .. 

• . . ‘. K . * . 

• • .• * #' ‘ 

• 1.. 



CCL-7001/7^3 CO' CD Sheet ^12 

DIM. 
AQL 

(PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

% 
LIMITS 

Min Man 

ACCEPTANCE INSPECTION. PART 1 (PRODUCTION! 

wn ’ .. I • V 
0. 2t>B 0. 292 

ME 0. 47b dla ““ 0. Ill dla 
—i Dnbb 7-m 1 0. 174 

D ... ~oThSdla C rarar;— 0. ¿19 dla"- r 10.171 dla “079117- 
s j> (Sea note b) > 1 0.091 0. 104 

_Ji_ 0¾¾- 0. IOS 
J 0.0J1 0.044 K 
L 

TTil- 0.04) 

M — V. U44 
A. 055 

>o 
0. on N 0 010 • • • 

P 
H- 

-1__ L_i 

0.014 dla 
on- 
OT5- 

0. 094 dla 

-JTóñZZ 
-JLHifl 1, 

k. 

«* 

4. 
•• 

• L 

t All dlmtntloiifl In l'.cH«*. 

Tk« AOL Ut Um combinad mac Konica I dafactioaa In ncoonlan«« 
• Inapaction, part I (productlan), ahall ba 1 parean!. 
Secantrlcllp of onoda, grid, and catl^do wltb raapael to conlar. 

Ürta «hall ba 0. 0C5 ma ni mum. 

Eccanlrlcllv of InavUtora with raapael to coaterUno ^ 
• *0. 010 manlmom. , 

Cantarllna of grid ring aball ba référença Ufa for barlaanlal tolo macee. 
Boatem aarfaee ef grid itng aball ba rafareeca plana for vartUal ’ 

toloraaeae. . 
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AüLi 

PROCSSS SPECmCAnOH 
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DRAWING LIST.. i» none 
TUBE TYPE- 
TW.™pwcn?boro._ENGG.. 
*MItT N0...1—COMT. ON SNCCT . 

•*•-•••• l»t «« M«. ELECTRON If*» DFPT GENFH AT ^KLBCmfr nipp nw- 



FINAL ASSEMBLY - K13502AA 



o 
i 

wwrr assembly - *1350243 

J 



BEATER PDI - KR70157 

I 

MATERIAL: TITANIUM 



90LEBA DISC - KR7OI96 

MATERIAL: .0005" THICK HICXEL 



INSULATOR - KR3Ö2 

joo* ton /VW 

-4*9* 
+.0&& 0 

0/A. 

&ecr/ojJ /4 s 

MATERIAL: FORSTER HE CERAMIC 



1. coil la d*greased, cleaned, and hydrogen fired. 

2. Coat with AL2O3, air dry. 

3. ijmierse In a watary suspension of Ängsten to darken surface. 

k, hydrogen fire to sinter insulation and set dark overcoat. 



COIL HEATER ASSEMBLY - N13506FA 



COIL - KRJ*5339 

/4 
* GO * 

Ml 
***¿4*/ aod 

I 

u o y // 

¡^<5W-¡ I 
i/ Aten*- 

a 

\&H j . /Sa/«4 3*4*4 

XAi. r too 
/T/l.V-V« 

ROTES: 

1 - Bare coil weight k.k7-k.62 ogm. 
2 - .045" min. due to non-Dtraightnec6 

of J-îgs. 

3 - Design dimensions (not for incom¬ 

ing inspection). 

4 - Flattened, split, or nicked wire • 

is a basis for rejection. 

5 - Dissolve mandrel. 

6 - Pack coils on corrugated paper 
strip*. 

7 • Fibrous condition of prir ry wire 

must be consistent with 3.E. non¬ 

sag standards. 

6 - Copy of statistical check of di¬ 

mensions and bell Jar measure¬ 

ments to be supplied with each 
lot. 

9 - Bell Jar Measurements : 

Ef » 6.3 Vdc (Across coil) 

Avg. of 10 If readings must be 
23O + 3 ma. 
Allowable If range: 225-235 1» 

10 - Colled shoulder mismatch not to 

exceed 2 full turns. 

QUALITY LEVEL: 

Dimensions A, B, C, D, and Notes 1, 
4, 10: 

a) Separately.4.0^ AQL 

b) Combined...6.55t AQL 

INSPECTION AND TESTING: 

1 - Check dimensions A, B, C, D, and 

Note 10 with Fixture FX-1 and 

Screen SD-1. 

2 - Damaged wire (Note 4) with 10X 

microscope. 

MATERIAL: 

COIL: 

MANDREL: 

TUNGSTEN, 35t RHENIUM 

.002" DIA. 

.006" DIA. 



CATHODE RDC - KRTOI85 

¿>£W¿ 0/r s 

y# 

MATERIAL: TITAJÎIUM 



SOUER RING - KR70293 

0/4. 

MATERIAL: NICKEL 



CAT HO IE WALL BUFFEfl - KR70134 

¿ÍCT/OH A-a' 

MATERIAL: .001” THICK STAINLESS STEEL 



HEAT SHIELD - KR75024 

MATERIAL: .003" THICK EICKEL 



CATHOEE - KR7017U 

MATERIAL: NICKEL 



INSULATOR - KR3Ô3 

¿23 *+.003 9 
D/A. 

./¿S' 
¿.003 * 

aãcr/o/J ¿J * 

MATERIAL: F0R3TERITE CERAMIC 



SPACER CAP - KRTOII3 

sécr/otS s. 

MATERIAL: .0015" THICK MOLÏBEENUM 



GRID ASSEMBLY - K13502GA 
i 



X
X

 

GRID SUPPORT - KR8809I 

MATERIAL: TUNGSTEN 



GRID RDC - KR70159 

¿M¡k£smjj 
✓«-i-F— 

&£CZZ!2íZ_t¿x¿‘ 

MATERIAL: TITANIUM 



SOLLER RING - KR7029¿* 

- o*/" 

¿7/J. 

ío^. Gaa/* 

MATERIAL: NICKEL 



INSULATOR - KR3Ô4 

■Û795H, 

e/0m+.0O3' 
CM*. 

Gecnat/ 

MATERIAL; FORSTERITE CERAMIC 



AJfOEE - KRÓO877 

MATERIAL: TITANIUM 
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SECTION II 

Flow Ch?rt, 7486 
Receiving Materials Inspection (RMI) 
Ceramic Parts 
Cathode Spray 
Grid Making 
Heater Coating 
Cathode Assembly 
Grid Assembly 
Exhaust, Sealing and Aging 
Plating 
Final Test and Inspection 
Acceptance Testing 
Commercial Service and Warehouse 

SECTION III 

List of References 
Exhibits 1 through ¿Z 

II-1 
II- ¿ 
II-3 
II-4 
II-5 
II- 6 
II-7 
II-8 

II-9 
II-10 
II-11 
II- 1 ¿ through 11-14 
II-1 5 through II-1 6 

III-l 
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6INIRALA ELECTRIC 

Th« «Uctron tub« typ« 7486 i« « high-mu triod« oí c«r«mic*«od-m«Ul 

p)»rt»T construction primsrily int«nd«d for us« ss «n oscillstor nnd ss s rsdio 

high fr«qu«ncy pow«r smpiiii«r in th« ultr» high ír«qu«ncy rang«; it« «¡«ctrlcal 

characUristics ui high l«v«l transconductanc«, low intsrolsctrod« capacitanc«, 

and low Uad inductanc« ar« all favorable ior good UHF performance. Th« 

7486 is of small sis« and is rugg«d in construction, and is «specially suiUd 

wh«r« unfavorabl« conditions of m«chanical shock, mechanical vibration, and 

nuclear radiation ar« «ncounUred. 

This manual covers th« inspection and quality control procedures for 

this electron tube as required by a PKhC contract. Order Number 19060-PP- 

62-81-81. The objectives of the first phase of this contract consist of the 

following: 

(a) To provide improved tube proco seing equipment capable of 

producing 100 tubes, type 7486. per day; 

(b) To increase tube life expectancy by improved tube design 

features, 

(c) To improve tube ratings by evaluation on new test equipment. 

A second phase of this contract will present information relative to 

increasing the manufacturing capability to 10, 000 tubes per month. 

This manual, along with thoee Standing Instructions and Process 

Instructions incorporated herein by reference, will serve as a guide for the 

Quality Assurance RepresenUtive in appraising the quality controls placed on 

this tubs type, and as an outline for Section management in the effective 

maintenance and improvement of these controls. 

The General Electric Company will manufacture electron tube type 

7486 in compliance with electrical and mechanical specifications and wii* take 

necessary steps to keep shrinkage to a minimum. 
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QUALITY CONTROL DATA FEEDBACK AND ANALYSIS 

A. Test records from the Engineering Test Laboratory and Finished 

Product Quality Control are fed back to development engineering and 

management for product control. 

II. TEST EQUIPUENT 

A. Each section is responsible for the maintenance and calibration of 

its test equipment. 

III. TOOLS AND GAGES 

A. Each section is responsible for the maintenance and calibration of 

the tools and gages used within the section. 

IV. ENGINEERING CONSTRUCTION AND TEST SPECIFICATION CHANGES 

A. Alteration Notices (AN's) and Temporary Alteration Notices (TAN's) 

on construction and teft specifications are issued, and controlled by 

a positive integrated system as covered in Department Instruction 

#7. 1-8 (Classification Engineering). 

V. TUBES REQUIRING MILITARY QUALIFICATION INSPECTION 

A. When it is necessary to have samples available for "In-plant" 

qualification testing the Engineering Administration Section is 

responsible for: 

1. Securing the necessary data, 

¿. Testing tubes in the Engineering Test Laboratory and Finished 

Product Quality Control; 

3. Writing design - and - construction information, 

4. Obtaining construction photographs; 

5. Informing the Quality Assurance Representative in Charge when 

"In-plant" qualification testing is requested; 
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VI. 

VU. 

B. 

6. Making arrangements with the Ouality Assurance Representative 

in Charge to witness "in-plai t" tests when such tests have been 

authorised by proper authority. 

7. Preparing the qualification test report. 

The Project Engineer is responsible for supplying Engineering 

Administration with photographic samples and up to date construction 

details. 

INDUSTRIAL SECURITY 

A. The plant Security Officer is responsible for maintenance of industrial 

security and. where required, military security. 

MILITARY COGNIZANCE 

A. Ouality assurance cognisance: (U.S. Army). Cincinnati Procurement 

District, U.S. Army, 550 Main Street, Federal Office Building, 

Cincinnati 2, Ohio. 
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B. Security cognisance: (U.S. Navy), Inspector of Naval Material, 4300 

Goodfellow Blvd. , Building 101. St. Louis 20. Missouri. 

C. Contract auditing cognisance: (U.S. Air Force), Cincinnati Air 

Procurement District, 3rd Floor, Swift Building. 9th and Sycamore 

Streets, Cincinnati 2, Ohio. 

VUI. RESPONSIBILITIES OF PROJECT ENGINEER - CERAMIC TUBES 

1. Plan, schedule and effectively utilise facilities and technical manpower 

assigned to best meet the scheduled objectives. 

2. Keep abreast of new developments of materials, processes, production 

techniques and other competitive tubes and devices. 

3. Assign work so as to make the most effective use of personnel and 

facilities. 

4. Design and develop a line of ceramic V jes which meet the objective 

specifications and which can be manufactured at an optimum coït. 
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8. 

9. 

Red«aigu and improve udatinf ceramic tube deaigna to meet new 

application re<|ul rement a, reaolve eu atom er complainte, improve 

reliability, and maintain a competitive product. 

Investigate new materiale and proceeaea for improving the product. 

Determine that conatruction and teat epedficationa for new or re* 

deeign type a are compatible and adequate. 

Supply Application Engineering with aamplee of new or redeaigna 

for field or cue tomar evaluation. 

Initiate, with the approval of hia Manager, ordera for parta, tooling 

and equipment required for aeeigned projecta and evaluate and 

approve eample parte from new diee or otLer tooling. 

Prepare data and reporte on aeeigned projecta. 

Obtain patent infringement opinione on new or redeaigna. 

Maintain a patent notebook and prepare diedoeure lettere ae deemed 

neceeeary. 

Aeeiet Superintentent - Planar-Thyratron with new or redeeigne 

put into production or with other unueual production engineering 

problème. 

Monitor, evaluate, interpret and report on factory deeign changea. 

Deviee and eetablieh meaeuring eyeteme and media for meaeuring 

•ucease of operation. 

Couneel and eupply technical direction to personnel assigned to 

him for work on these projects. 

Confer with Application, Development and Manufacturing Engineering, 

Equipment Development Operation, Product Evaluation and Manu¬ 

facturing regarding assigned projects. 

IX. IDENTIFICATION OF REJECTED MATERIAL 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

A. Rejected material, in Shop Operations, Ceramic Tubes, is tagged, 

analysed and scrapped. 
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STANDARDS CALIBRATION PROCEDURE AND SCHEDULE 

A. Primary standard a ara in ganar&l checkad onca a yaar by a laboratory 

tracaabla to tha Buraau of Standards. 

B. The primary standard for measuring voltages and currants is a 

standard call and is calibrated as par "A" above. 

C. Tha secondary standards are maters calibrated by using tha standard 

call. This is dona approximately every 3 months. 

D. Maters are calibrated periodically against tha secondary standards. 

Maters are tagged with their data of calibration. AU removable 

maters are calibrated monthly. The permanently located meters 

are calibrated every 90 days with an additional calibration at seasonal 

changes, such as summer to winter, and in the event of any question 

on results. 
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INSPECTION NOTES 
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The firet phase of this contract specifies a production rate of 100 tubes 

per day. In-process inspection is accomplished by trained operators in a 

bench inspection net-up under the Äipervisor - Shop Operations, Ceramic Tubes 

and under the surveillance of the process engineer. 

The following additional information is presented: 

I. Reference Documents are: 

A. Standardised construction drawings for type 7486. 

B. Standardised process specifications for type 7486. 

Chages in parts, tolerances, limits, processing instructions, and 

inspection procedures are authorised by Engineering TAN's or 

AN's . 

FLOW CHART LEGEND (Per SIG 434 SIP 301b SPU 

1 J V - Visual 

C- —J M - Mechanical 
Manufacturing Process Holding Period r n ., 

B E - Electrical 

O - Operator 

C ) 
♦Product Inspection * Quality Check 

♦Letters and numbers refer to Inspection Stations in Section II. 
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RECEIVING MATERIALS INSPECTION 

A. Process: Collect, inspect, end distribute incoming ports and raw 

mate rials. 

(1) Inspection Procedure: Incoming stoek is identified according to 

purchase order or contract. Material is sampled in accordance 

with internal specification SI 13700-X-N-0 and/or inspection 

specification, (see index). Visual and mechanical inspection 

is performed in accordance with this specification. Material is 

either accepted to stock or returned to supplier. 

(¾ AÛL's and sample sises: See SI 13700 and/or inspection 

specification, (see index). 

(3) Classification of defects: See SI 13700 and/or inspection 

specification, (see index). 

(4) Calibration of test equipment: Calibretion is conducted in 

accordance with TM-100 . 

(5) Reference document: SI 13700-K-N,0 , inspection specification 

index, and TM-100 . 

(6) Changes in parts, tolerances, limits, etc,, are authorised by: 

Alteration Notices or Temporary Alteration Notices originated 

by the Senior Design Engineer, Planar Tubes. 

(7) Changes in inspection procedures are euthorised by: Senior 

Design Engineer, Planar Tubes. 

fl. Exhibits: Section III , exhibits _through 10 . 
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CERAMIC PARTS 

A. Process: Ceramic Parts 

(1) Finished ceramic parts received from RMI. 

(2) Inspection procedure: inspection conducted in RJ4I, see par. I. 

Q 
U 
A 
L 
I 
T 
T 

C 
O 
N 
T 
R 
O 
L 

M 
A 
N 
U 
A 
L 

B. Process: Ceramic Parts 

(1) Ceramic parts manufactured in shop operations. 

(2) Finished ceramic parts inspection procedure: 

(a) Finished parts are collected into lots; samples are taken 

from each lot and the diameter, thickness and recess 

measured. Visual defects are also noted. Lots are accepted 

or rejected on the basis of sampling results. 

1- AQL's and sample sises: AQL * 1% per item; sample 

sise = 50 pieces. 

2- Classification of defects: (kitside and inside diameter; 

thickness, recess. Visual defects include cracks, 

chips, depressions or holes. 

3- Inspection instruments: Hand micrometers, depth gages, 

plug gages. 

4- Forms used: Ceramic parts verification, Exhibit 11 . 

(b) Ceramic parts are measured and sorted according to sise 

with a roller micrometer. A determination of which parts 

need to be measured on this micrometer is made from data 

taken at finished parts inspection, above. 

1- AQL's and sample sises: This is a 100% check. 

2- Classification of defects; Thickness and outside diameter. 

3- Inspection instruments: Roller micrometer. 

4- Forms used: None. 
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3. CATHODE SPRAY 

A. Cathode Spray Procaaa 

B. Inapaction Procedura: 

(1) Each coated cathode ia placed under a 10X microecope and 

inapected for vieual defecta. 

(2) AQL'a and aample aiaea: 100% inapaction. 

(3) Claaaification of defecta: Tilted cathode a, off centered cathode a, 

thin coating, inaufficient coating, chipped coating. 

(4) Inapaction Inatrumenta: 10X Microacopc. 

(5) Forma uaed: None 
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II 

A. 

B. 

0 MAKING 

Grid Manufacturing Procese 

Inspection Procedure: 

(1) After winding, grids are placed under a 10X microscope, 

inspected and trimmed. 

(a) After the grids have been trimmed, they are inspected 100% 

with a Shadowgraph for visual defects. 

(2) AQL's and sample sises: 100% inspection. 

(3) Classification of defects: Windows, copper balls, poor spacing, 

overlapped wires. 

(4) Inspection instruments: 10X Binocular microscope, Shadowgraph 

(5) Forms used: None. 

A. 

B. 
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5. HEATER COATING 

A. Heater Coating Proceee 

B. Inspection Procedure: 

(1) Coated heaters are placed in boate holding 200 heaters. After 

firing, samples are taken from each boat and gaged for coated 
0 

diameter. The sampling plan is a cumulative plan, the detailed 

procedures of which are on file in the production section. 

(2) AQL's and sample sises: 

(a) Individual lot acceptance: AQL * 8%. Sample Sise * 10. 

(b) Process Acceptance: AQL * 5%. flamee Sise * 50. 

(c) Clearance Sample acceptance: AQL * 4%, Sample Sise * 50. 

(3) Classification of Defects: Coated Diameter. 

(4) Inspection Instruments: Go-No Go Hole Gage. 

(5) Forms used: "Data for Heater Sampling Plan" record, see 

Exhibit #12. 
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0) After the cathode hat been welded to the cathode eubaeeembly, 

the finiehed aeeembly it gaged with a dial gage for proper 

cathode spacing. 

(2) AQL'a and «ample sise«: 100% gaging. 

(3) Clarification of Defect«: Cathode Spacing. 

(4) Inspection inetrument«: Dial gage. 

(5) Form« used: None. 
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vacuumed and covered. 

(2) AQL'e and sample sisea: 100% inspection. 

(3) Classification of defects: Windows, copper bnils, poor brasing, 

poor spacing, overlapped wires, lint and dirt. 

(4) Inspection instruments: 10X Microscope. 

(5) Forms used: None. 
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8. EXHAUST, SEALING, AND AGING 

A. Exhaust, Sealing, and Aging Process. 

B. Inspection Procedure 

(1) (a) After exhaust and sealing the tubes are measured for the 

characteristics assigned by the process engineer, the 

readings are plotted on the Daily Median and Exhaust Umt 

Check Sheet. Defects are analysed and the process 

engineer uses this information as a trouble indication. 

(b) All tubes are tested for inoperative defects and checked for 

proper alignment prior to aging. 

(2) AQL's and sample sizes: 

(a) No AQL; this is a control sample, sample sise = 30. 

(b) 100% test. 

(3) Classification of Defects: 

(a) Characteristics specified by process engineer, inoperative 

defecto include Shorts, Opens, or Air. 

(b) Shorts, Open, Air, and Misalignment. 

(4) Inspection instruments. 

(a) Various electrical test sets 

(b) Inoperative» test set, alignment gages. 

(5) Forms used: Lot Identification Tickets, Exhibit 13; 

Daily Median and Exhaust Unit Check, Exhibit 14, 

Inoperative Analysis Chart, Exhibit 15. 
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9. PLATING 

A. Platinf Proce«* 

B. Inapactlon Procadur«: 

(1) Altar the matai parta of the tube have been plated they are 

iaapacted for vieual dafacta. 

(2) AQL'e and aample aiaaa: 100% inapection. 

(3) Claaaiíicaüon of dafacta: Di acolo rad plating, paelad plating 

bliatered plating, chippad ceramic. 

(4) Inapection inatrumanta: None 

(5) Forma uaed: None. 
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10. FINAL TEST AND INSPECTION 

A. Inspection Procedure: 

(1) (a) Ail tubes are tested for Inoperative defects again after aging. 

(b) All tubes are tested for characteristics assigned by the 

process engineer after stabilising. 

(c) All tubes are inspected for visual defects after stabilising. 

(2) AQL's and sample sises: 

(a) 100% inspection. 

(b) 100% inspection. 

(c) 100% inspection. 

(3) Classification of defects: 

(a) Shorts, Opens, Air. 

(b) Specified Electrical Characteristics. 

(c) Mechanical defects. 

(4) Inspection Instruments: 

(a) Inoperatives test set. 

(b) Applicable electrical test sets for specified characteristics. 

(c) None 

(5) Forms used: Ceramic Tube Lot Card, Exhibit 16. 
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ACCEPTANCE TESTS 

A. Procesa: Finished Tube Acceptance Test 

(1) Inspection procedure: 

(a) After factory tests, tubes shall be submitted to Finished 

Product Quality Control for complete electrical and 

mechanical tests in accordance with the applicable MIL-E-1 

test specification, MIL-STD-105, and other referenced 

documents. 

(2) AQL's and sample sices: AQL's and sample sices shall be in 

accordance with the applicable test specification. 

O) Classification of defects: Defects are defined by limits on the 

applicable test specification sheet. 

(4) Inspection equipment used: The conventional equipment used 

for testing tube typ« 7486 has received approval and is described 

in a Statement of Facilities and Production Capabilities dated 

March 16, 1959 and a supplement dated June 1, 1959. 

The special equipment required for testing according to 

SCL-7001/74, Contract No DA- 36-039-SC-86738, is described 

as follows: 

RF GAIN AND POWER OUTPUT TEST SET 

SERIAL NUMBER TL-067 

DESCRIPTION OF EQUIPMENT 

The basic test set consists of power supplies and provision 

for metering currents and voltages. Two RF power meters 

are provided and are normally used with coaxial thermistors 

having a frequency range of lOKc to lOGc and a maximum 

power capability of lOmW . Plug-in facilities are provided 

for any test oscillator or amplifier operating within the set's 

ratings. The set contains an RF driver. 
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TESTS MADE ON EQUIPMENT 

7486 - S900 M< Power Output 

7486 - ¿¿00 Mc Power Gain and Frequency 

ACCURACY 

Power Meter - *3% 

F requency - 1% 

FREQUENCY OF CALIBRATION 

This set is calibrated every six months. 

MEASUREMENT STANDARDS 

(a) Refer to "A Statement of Facilities and Production 

Capabilities" dated 16 March 1959 and Supplement, 

dated l June 1959 

(b) Attenuation Calibrator 

Weinschel Engineering 

Model BA-5, Serial No. 496 

Accuracy 0 1 db per lOdb or 0. 1 db whichever 

is greater. 

(c) Hewlett-Packard Model 5¿4C Frequency Counter 

Serial No. TL-158 and Model 540B Transfer Oscillator 

SN TL-159. 

Accuracy 1 part per 10,000,000. 

LIFE TEST EQUIPMENT 

(a) 450 Megacycle Oscillator Life Test 

50 individual units mounted on 3 life test racks. 

Each individual oscillator may be adjusted to operate at 

cathode currents ranging from 10mA to 28mA . 
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60 Cycl« Lift Tf t 

100 sockets mounted on ons Ilfs tost rack. 

50 of these sockets provide for testing tubes et the 

maximum ratings required by test specification 

SCL-7001/74. 

The additional 50 sockets provide for testing at higher 

levels of cathode current and plate dissipation, 20mA 

and 2.0 watts, respectively. 

(5) Forms used: 
(a) Product Acceptance Sampling Record, see Exhibit 17; 

(b) Median Control Data, see Exhibit IS; 

(c) Life Test Data, see Exhibit 19. 
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12. COMMERCIAL. SERVICE AND WAREHOUSE 

A. Commercial Service 

(1) Order Service: Orders requiring government inepection are 

received from cuetomere or via other ealee office* and edited 

by Commercial Service clerk*. 

(2) Order Service clerk* release material for inspection and ship- 

ment a* required by purchase order*. Copie* of this release 

authorise inspection of material, a* indicated, and packaging/ 

packing and shipment of material. 

(a) Instructions for tube branding are furnished the Branding 

Department and Warehouse by Commercial Service. 

(b) Instructions for packaging and unit packaging marking, 

when required, are furnished the Packaging Department 

and Warehouse by Commercial Service. 

(c) Container marking labels are prepared by Commercial 

Service and furnished to the Shipping Department. 

(d) Packing lists, invoices, shipping documents, etc. , are 

prepared for each shipment by commercial Service. 

(3) Reference documents: Commercial Service and Warehouse 

Procedures 2. 7, 2.12-1, 2.15, 2.15-1, 2.13-1, 3.1-1, SI 1 3700K. 

B. Warehouse- 

(1) Tubes that require completion of life test prior to shipment, 

are transferred to Warehouse after all other tests have been 

completed. These lots are placed in "life-held" status until 

a notice of satisfactory completion of life test is received. 

(2) Prior to branding, tubes are inspected 100% by branding 

operator for type. Each set-up is checked for accuracy 

and legibility by the set-up operator. After branding, spot 

checks are made for proper brand. Marking permanency ' »sts 
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ara mada on tuba* brandad for govammant uaa, In accordanca 

with method 1105, MIL-E-1. 

(3) Tube« ara eithar bulk packagad or unit packagad ao raquirad by 

purchaaa order. 

(4) Shipping Department placeo label« on chipping containara, placea 

invoicea, packing liota, ate., inaida the containara, aealo con* 

tainera and reloaaea material to carriaro for ehipenent. 

(5) Reference documenta: Commercial Service and Warehouee 

Procedure« (aee paragraph 12. A. 3). 

C. Exhibite: Section Ill . Exhibit a 20 thru 22 . 
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REFERENCE DOCUMENTS NOT ATTACHED: 

Drawing Liât NI 3508, drawings on typ« 7486. 

Acceptance Specification for typ« 74S6. 

Commercial Service and Warehouse Procedures. 

Basic Section. MIL-E-1. 

MIL- STD- 105. 

MIL- E- 75. 
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GENERAL ELECTRIC CO 
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7486 
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omnsooao want CZJ till city WANTCZ] ncc NW» CZ) NICOV CZJ 
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UFE TEST DATA 
rm LOT N*. MOP DATE 

REGULA* PRODUCTION CZD ENGINEERINO TUT GRID U HD WO Ml. □□ 1000 MR. □□ 

UPE TEST END POINT LIMITS 
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APPENDDC IV 

IN PLANT PREPRODUCTION TESTING 

10, 11, 1¿ December 1963 

on TUBE TYPE 7486 

PEM Contract 

Contract No. DA-36-039SC-86738 

Order No. 19060-PP-62-81-81 
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pre-production tdt__ 
KX-oarnuiarr tbt ubgravoky 

DATS 13 December 1963 

SPSCmCATIOr TITIS« 

MILITARY SPECIFICATION 
ELECTRON TUBES AND CRYSTAL RECTIFIERS 

jPBCDlCAHOMMIL-E.lD |PATg) 31 March 1958| AMPPMBff5| DATB) ¿4 April 1961 

_SHlZr WUMBgR Propo.ed SCL-7001/T^DATH) 10 October 1963 

jtWUFACTURm Tube Department, General Electric Compem 

NHIV OFFICE AECRSSS 

316 Eaat Ninth Street 
Owenaboro, Kentucky 

PUST KAMI A» AECMB8 MOMM PtCDODT VLA MIFAGfHiR^iJ 
Owenaboro Tube Plent 
Owenaboro, Kentucky 

PESOtlPTIOg OF PRODUCT i MIL DPlQKATI0Kf AM) MÜWFACTUMMS TIPI KOi 

Electron Tube Type 7486 with eeeential feature« indicated in Incloturea 
4-5 herein. 

KAMI AID LOGATXOi OF TBT UBCXATOni 

Owenaboro Tube Plant 
Owenaboro, Kentucky 

HXITORB) BIj 

William E. Turner. __ 
Signature 

TlTmC*ncinn*ti Procurement Diatr 

Simon Zucke r.^Xlectronir Engine « r 
aUMtoire (RMprnMhl « Orflojal <r mtheriaed 

ef teat laberaterj) 
graProduction Enn. Dtv USA LMSA 

SBgAL MUira AID DATS (F ASPA APTOTTim«i T^ffTpt" 

PED # 1 dated 13 November 1963 

PURPOSE OF TESTSt 

PEM Pre-Production Teata 

IKCLQSURSSt 

(1) Summary of Teat Data. 
(2) Summary of Environmental Teat Data. 
(3) Summary of Life Teat Data. 
(4) Deaign-and-Conatruction Information. 
(5) Photograph ahowing conatruction detaila. 
(6) Specification to which tube was teated. 

Page 1 
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ROTUBCBt 

PEM #1, dated 13 November 1963 
PED #2, dated 22 November 1963 
TAR #1, dated 29 November 1963 

Ecrnrr or tejti® prfomdi 

Complete Pre-Production Testing. 

süMtxr or ncBoxni 

Results will be reviewed by U. S. A. EMSA. 

TBT PBUOnXLi 

RMRXSt 

Edith Smith - Shock Tester 
Perry Stephens - Laboratory Technician 
Kathleen Cole - Tester 
Mary James - Tester 
Martha Scott - Tester 
Thelma Trogden - Tester 
Katherine Bray - Tester 
Pearl Hagan - Tester 
Mabel Ambrose - Tester 
W. G. Boultinghouse - Specialist, Quality Service 
Eugene Estes - Test Laboratory Foreman 

The tests required 5 working days and 3 nights for 
completion. 

ADDOBUt 

Page 2 
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ABSTRACT OP RESULTS OP TESTS 

KANUFACTURIR Tube Department, General Electric Co. ISPBCXPlGATlOi Proposed SCL 

PRODUCT Electron Tube Type 7486 TEST REN XT SUHEBt dated 10 Octo 

TEST PAR. 10. 10. 
TESTED 

VO. 
PASSE) 

10. 
FAXXJD 

RXMÜUB 

Power Output ... 8 8 0 

Resonant Frequency ... 8 8 0 

Heater Current 4 10 8 62 62 0 

Heater Cathode 
4 10 15 62 62 0 

Plate Current 4 10 4 1 62 62 0 

T ransconductance( 1 ) 4. 10 9 62 62 0 

Pulse Cathode 
Current 4. 10.7.5 62 62 0 

Continuity and Short 4. 7. 5 62 62 0 

Mechanical 4 9 1 62 62 0 

Insul, of Electrodes 4. 8 15 15 0 

T ransconductance(2) 4 10.9 15 15 0 

Grid Voltage 4 10 5 2 15 15 0 

Amplification 
Factor 4 10.11 1 15 15 0 

Power Oscillationill 410.2.2 15 15 0 

Powe r Oscillation(2) 4 10.2.2 15 15 0 

Grid Emission 4 10 6 2 15 15 0 

Grid Recovery • • • 15 15 0 

Direct Int. Capac. 4. 10. 14 15 15 0 
L jw Pressure Volt. 

B re a K down 4.9.12.1 15 15 0 

Variable Frequency 
Vibration 4 4 0 

Low Frequency 
Vibration 4 9.19 1 15 0 

Shock 4.9.20.5 4 4 0 

Fatigue 4 9.20.6 4 4 0 

Envelope Strain 4 9. 6 3 15 15 0 

T 1963 

fHß 3 
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DESCRIPTION OF TrST BQÜIPMORj 

SPEC 
PARA 

4.10.8 
4. 10. 15 
4 10 4 1 
i. 10. 9 
4.10.5.2 
4.10.11.1 
4. 1C.6.2 

4.10.7.5 

4. 7. 5 

4. 8 

4.10.2. 2 

4.10.2. 2 

►jorr 

Univcraal Lab. 
Tot Set 

Plug-in meter* u* 
were calibrated on 

qd in this equipmerjt 
or after 12-9-63. 

Pul se Te st Set 

Plug-in meters us 
were calibrated on 

Continuity and 
Short Test Set 

Plug-in meters us 
were calibrated on 

InsulationP.esist- 
ance Set 

Plug-in meters us 
were calibrated on 

450Mc P. O, Test 
Set 

MUHTACrURn 

General Electric 
Company 

TXR OR 
MODEL 

Lab. 

Gene ral Electric 
Company 

^d in this equipment 
or after 11 -8-63. 

General Electric 
Company 

Lab. 

Lab. 

cd in this equipment 
or after 12-9-63. 

Macleod and 
Hanopol, Inc 

Lab. 

qd in this equipment 
or after 11-19-63. 

General Electric 

Plug-in meters us« d in this equipmer : 
were calibrated on 

5900MC P.O. Test 

or after 12-5-63. 

Gene ral Electric 
Set 

Plug-in meters us 
were calibrated on 

Grid Recovery 
Te st Set 

e d in this equipmer : 
or after 12-6-63. 

General Electric 

Lab. 

Lab. 

Lab. 

8RIAL OR 

TL-017 

TL-001 

TL-030 

TL-035 

TL-054 

TL-068 

TL-036 

DATS GP 
CAUBRAtTOR 

8-1-63 

8-3-63 

12-6-63 

10-24-63 

11-21-63 

12-6-6.3 

7-26-63 
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r DESCRIPTION OF TEST •¡•H 

SPEC 
PARA 

4. 10. 14 

4.9.12.1 

4.919. 1 

4.9.20. 5 

4.9.20. 6 

oquiptorr 

Grid Recovery 
Test Set (Cont'd) 

Plug-in meters us 
were calibrated on 

Interelectrode 
Capacitance 
Bridge 

2200MC P.O. Test 

ed 

Set 

MURJPACnUR 

Low Pressure 
Voltage Breakdown 

in this equipmeif 
or after 11 -8-63. 

Sylvania Model 
modified by 
General Electric 
Company 

General Electric 
Company 

General Electric 
Company 

Test Unit 

Low -frequency 
Vibration Test Set 

Plug-in meters us 
were calibrated on 

« d in this equipmeiv 
or after 11-18-63. 

Variable-frequency 
Vibration Test Set 

High Impact 
Shock Machine 

Variable-frequency 
Vibration ue 
Unit 

General Electric 
Company built 
around MB Co. 
Vibrator 

Lab. 

Lab. 

Lab. 

General Electric 
Company built 
around Unholts- 
Dickie Co. 
Vibrator 

Taft A Peirce 
Company 

Ling Sine -O- 
Matic Vibration 
Testing System 

Lab. 

Navy 

«TOT AT. CR| 

TL-023 

TL-069 

TL-065 

TL-010 

TL-012 

447 

TL-045 

DATS GP 
ülÜQBAQfiL 

9-30-63 

12-6-63 

12-6-63 

12-5-63 

9-5-63 

12-6-63 

Ma) 
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Electronic Components Division 
Tube Department 
General Electric Company 
Owensboro Tube Plant 

Tube Type: 7486 Fatigue: in a/w Proposed SCL>7001/74 
dated 10 October 1963 

Reference Description Symbol Tube Number Limits 
97 98 99 100 Min. Max Unit 

Fatigue Test Sample 

Before Fatigue 

4-9.19-1 Low-frequency EpfY): 
vibration Ep(X2) 

4. 10. 15 Heater-cathode Ihk(-f): 
leakage Ihk(-): 

4.10.8 Heater Current If: 

4.7 Short li Continuity 

After Fatigue 

4 9 19-1 Low-frequency Ep(Y): 
vibration Ep(X2): 

4. 10. 15 Heater-cathode Ihk(+): 
leakage Ihk(-): 

4.10.8 Heater Current If: 

4. 7 Short It Continuity 

1 
1 

0 
0 

1 
1 

0 
1 

249 

OK 

1 
1 

0 
0 

247 247 

OK OK 

1 
1 

1 
1 

247 

OK 

1 
1 

0 
0 

2 
1 

0 
0 

255 249 

OK OK 

1 
1 

0 
1 

1 
1 

0 
0 

255 250 

OK OK 

10 
- 10 

20 
20 

222 258 

15 
15 

20 
- - - 20 

222 258 

mVac 
mVac 

pAdc 
pAdc 

mA 

mVac 
mVac 

pAdc 
pAdc 

mA 

These tests witnessed by the undersigned personnel: 

Signe 

Simon Zuc£lr, Electronic Engineer 
Production Engineering Division, U.S. A. EMSA 

D.t.: /y/j/L 

Signed: 

William E. Turne: 
Cincinnati Procurement District, U.S. Army 

Date yr Abc, _ 
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Electronic Component! Division 
Tube Department 
General Electric Company 
Owensboro Tube Plant 

Tube Type: 748b Shock: in a/w Proposed SCL-7001/74 
dated 10 October 1963 

Reference Description Symbol Tube Number 
ns m rn rn 

Limits 
Min. Max. Unit 

Shock Test Sample 

Before Shock 

4-9. 19. 1 Low-frequency EpfY): 
vibration Ep(X2): 

4. 10. 15 Heater-cathode Ihk( + ): 
leakage Ihk(-): 

4.10.8 Heater Current If: 

4. 7 Short li Continuity 

After Shock 

4 9. 19. 1 Low-frequency Ep(Y): 
vibration Ep(X2): 

4. 10. 15 Heater-cathode Ihk(+): 
leakage Ihk(-): 

4.10.8 Heater Current If: 

4. 7 Short It Continuity 

1 
2 

0 
0 

252 

OK 

1 
1 

0 
0 

251 

OK 

2 
2 

0 
0 

250 

OK 

1 
1 

0 
0 

251 

OK 

1 
1 

3 
1. 5 

255 252 

OK OK 

1 
l 

2. 5 
1. 5 

2 
1 

1 
1 

254 251 

OK OK 

10 
10 

20 
20 

222 258 

15 
15 

20 
20 

222 258 

mVac 
mVac 

pAdc 
pAdc 

mA 

mVac 
mVac 

pAdc 
pAdc 

mA 

These tests wi^qessed by the undersigned personnel: 

Si gne _ 
Simon Xucícig^, Electronic Engineer 

Production Engineering Division, U.S. A. EMSA 
Date: 

:tion tn«ne 

Signed 

Cincinnati Procurement District, U. S. Army 

Dlt‘:_/a’ ■¿’ec. _ 
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GENERAL ELECTRIC COMPANY 
OWENSBORO TUBE PLANT 
OWENSBORO, KENTUCKY 

13 December 1963 

LIFE TEST DATA IN ACCORDANCE WITH PROPOSED SCL-7001/74 SPECIFICATION 
FOR ELECTRON TUBE TYPE 7486 DATED 10 OCTOBER 1963 

HEATER CYCUNC UFE TEST 

Condition«; EÍ * 7. 0 Vec; Ehk = +70 Vdc; Rk * 0, Eb » Ec * 0. 

Production 
Lot 

Tube 
No. 

Pre-Production 465-1 
465-2 
465-3 
465-4 
465-5 
465-6 
465-7 
465-8 
465-9 
465- 10 
466- 1 
466-2 
466-3 
466-4 
466-5 

Ihk(tiAdc) at 0 Cycles 
Positive Negative 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
1.5 
1.5 

1 
2 
3 

1.5 
0 
0 
0 
0 
0 
0 
0 
2 

Ihk(ÿiAdc) at 2000 Cycles 
Positive Negative 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
1 

No Open Elements 

The foregoing is a true transcript of the Life 
Test Records of the General Electric Company. 

»«■»d; Çïû/jUj' 
C. E. Albrecht, Manager 
Specification Development 

Date: 

Signed 

/j /fâçgtJaL 

William E. 'Tourner, OAR 
Cincinnati Procurement strict, U.S. Army 

Date: /3 ¿)ez~ ¿£££ 
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D23 IGB-AKD-CONSTBOCTZCN IHFQKUATICN 

(matxrials aid smxmnuL mrusss) 

RsamiQ aid mmamm tubes 
MUIU17 1 IP 

TUBS TIPI 

DAÎ1 December 1963 

General Electric Company 

PLAIT LOCATIQ Owcnaboro, Kentucky 

1. HEATER: 

Doable Halinal Colled Coil 

Parallel Conoeoted^ 
Reverse Helix X 
Other Detalle - 

Material Deed. 

pujocorr: 

lo. of PllaBaBt Strande^ 

Support Material_ 

Seriee Connected 

Material Deed 

Parallel Cooneeted 

Other Detalla 

g!i.g0TBf54 Ç4ffl^| 

Cylindrloal_ Oral_ 

Material Oaed^^^Cajjbona^CoatedNickel 

Other Detalla_ _ 

Grid No. 
Planar: 
Fornedi 

Oral: 

1 
X 

Rectangular i 

Cylindrical i 

Material 

Hoe Supported Grid support ring 

Bar 

Planar 

Other D»t.»ns The gnd assembly is held in place by grid ring and ceramic 
^ insulators 

(J«l 59) P.(* 1 of 3 



u AKOPS 

No. of 3option 1 MotoriAl Oood Titanium 

Sha pa of ÀDoda_Disc shaped Hoo flupportod Ceramic _ 

If water eoolod or air coolod trooaalttlnc typo - oxploln aothod oaployod ln »ocurtAg 
•avalopa to oaodo and radiator. 

¡. simoDio 

Erplaln enthod of ahlo1d1rvg> typo of oaiiportf whoro ooonootod# and aatarlal oaod in 
Shield, Supporta, and Cocnootor. 

JAB ca m TIPS BO._ Material Uacd__ 

Approved j Too Bo Source of Supply _ 

If Baao ia not a part of amralopo, «plain how oaao ia ooourod to anvalopo azkd typo 
of ocaest, if oaod. 

• n.mOFS TTFg 
Metal-Ceramic X 

Cloaa and Grado_ 

Othor Dotaila__Metaj__EnyeJ_ope Material - Titanium _ 

!. mrgSflL CONNBCTION3 

BQ mmiM, futito 
1 Bào» Plu. 

.. .—...i i..... 
Extornal Loaaa _ 

Top Cap or Other Elcaaat Coanootion_ 

Othor Dottila Titanium with nickel and gold plating._ 

Identity of «xWrnal ocnnoctiono (inolodlna pine, etc., to which no external coanoo¬ 
tion la aada)t 

-U 
Jul 59) 
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9. IXTERKAL T WUrOR3 

mma 

0«r—di X OUm 

Iher« located and cat^°^e ant^ 
Keater button«"^"TorTnaulation and support. 

Othar Dataila_ __ 

Iß. r^raui C0?:3TRDCTI0N ITP^ 

Type of Stm 

Mount Support to Envolope 

Location of 0attar<i>No¿2íi^£úU£úáÍJ£iiL««Í££i£2á««£L¿í»£á¿Li—£-—-¿»£¿¿1 

Getter Conaactad to 

Gatter Construction and Material 

U. OTHER FEATURES 

(Jul 59) 
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¡WH 
M October IHl 

TBHTATIV* 

REVISED SCL-700I/7« SPECiriCATION 

ELECTRON TUBE. TYPE 7444 

*** t"'t" W ***••* U"“ ^ •>«»*«•**#• ML-E.l abcll äpply. «sevp •• clhcnrirr retire« 

DESCRIPTION: UHP THcSc. OadlUtor cei R*4to.frcfM«cy Pewer AmpUAcr, Ceramic. 

ABSOLUTE RATINGS: 

Parameter: 
Unite: 
Maximum: 

Mini mem: 

El Eb 
V VCe 

4.4 ISO 

4.0 

Ec ERR 
Vdc V 

0 4S0 
•SO -SO 

Ak Rg 
oh me Meg 

.01 

TEST COND. I 4. ) ISO 0 

CATHODE: Coated Uni potential 

•I 

Ik 
mAdc 

10 

Ic Pp 
mAdc « 
SO IS 

T Envelope Alt. 
•C ft. 
2S0 100.000 

(eeenote I) 

ENVELOPE: Ceramic, per ftgnre I 

putpoee of inepecUon, uee the applicable reliable parairapke ol Specification MIL-E-I. 
For miecellaneoua requiremente. eee paragraph ). 4 el MIL-E-i. -- 

Par. No. 
Teat 

(See Nota 1) Condltiona 
AOL 
<%) 

Inap. 
Level 

or 
Cod* 

Sym UNITS (See Not* )) Unite 

Min LAL Bogie UAL Max ALD 

). 1 

J. 7 

1.4 

4. S 

General 

Qualification 

Marking 

Performance 

Holding Period 

Required 

(eee note IS) 

(eee note )4) 

140 hour a (min) 

WWW 

... mmm 

mmm ... ... 

• • • 

• ae • 

• a» at 

... WWW 

WWW 

... 

• a» a» 

m m m 

Perlodic-chack 
teat (eea note 4) 

Power Output 

Re aonant 
Frequency 

F*2200 Me appro*; 
Ebb«200 Vdc;Pd» 
SOmW; Vary Rh for 
Ib» IS mAdc; (eee 
not* ))) 

(Power Output 
teat condition*, 
eea note ))) 

mmm 

m m m 

• at at 

WWW 

Pe 

r 

)S0 

2 0S0 

mmm 

mmm 

• a» • 

mmm 

WWW 

WWW 

J 

mmm 

l)S0 

mmm 

mmm 

mW 

Me 
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Pür. No. Toat CoMlttiM« 

4. II./, 

4. 11.4 

Atcopuwc« lllOOOcUow 
Part 4 (UM 
>oo noto n> 
Cont'dj 

Into rmlttont Ufo toot (ooo noto 24) 
•nd pointa 

(400 honra) 

Operation -1 

Operation >2 

Inoperative a 
(aoe noto 30) 
Hooter current 

Traaacenductaaco(l) 

TraaeconductaaceUi 

Hoator •cathode 
leakage 

Chk-HOO Vdc 
Ehk.•100 Vdc 

Ineulation oí 

Elect rode a 
g-all 

p-all 

Total Defectlvea 

Poorer Oecillatioa 
(eoe note )|) 

AQL 

(%) 

Intermittent lifo toot (aee note 24) 
end pointa 

(1000 honra) 

Opor all on* I Inope rati vea 
(aee note )0) 

Heater current 

T raneeo»ductance( I ) 

T raneconductance(') 

Hrater*cath jdr 
leakage 

Ehk*♦100 Vdc 

Ehk*.I00 Vdc 
Ineulation oí 

Electrodea 
g-all 

p-all 

Total Defectlvea 

Inap 

Level 

or 

Codo 

Allenrahle Defecta 

ft 
Character! otic 

Sym LIMITS 

" 

If 
5m 

5m 

c 

222 
fTOOO 

R 
IR 

>Po 

t 

If 
Srn 

tSm 

EÍ 

i Ihk 
llhk 

40 

40 

222 
Moo 

( 
so 
so 

Man 

Unite 

242 

23 

20 
20 

2S 

244 

2S 

20 

20 

mA 

urn ho 
% 

nAdc 

uAdc 

Meg 

Meg 

mA 
umho 
% 

uAdc 
uAdc 

Meg 
Mag 
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Par. No. Taat Conditiona 
AQL 

Inap. 
Laval 

or 
Coda 

Alloa a bio Dafacta 

Charactariatic 
Sym 

UMIT9 
Unita 

Min. Man 

Accaptanca InanacUa 
HPart 4ÏUÎ.| n- 

|»aa nota li) 

Intarmlttant Ufa 
taat and pointa 
(1000 houra) 
(Cant'd) 

Opa ration-2 

t 

n 

Inoparatl vaa 
(aaa nota )0) 
Haatar Currant 
Powar Oactllation 
(aaa nota )1) 
Powar Oacillatlon (2) 
Changa in 
Raaonant fraquancy 
(aaa nota S2) 

laakaga 
Ehk» ♦ 100 Vdc 
Ehka -100 Vdc 

Inaulatton of 
Clactrodaa 
g-all 
p-all 

Total Dofactluoa 

• • • 

• • aa 

a» • • 

• • • 

• • • 

a • a. 

• a a 

aaa 

aaa 

aaa 

••9 

aaa 

1 

If 
OPo 

t 

Po 
AT 

t 

Ihk 
Ihk 

R 
R 

222 

» 

50 
90 

244 
)0 

20 

20 
20 

nrvA 
% 

mW 
me 

pAdc ( 

nAdc 

Mag 
Mag 

4.9. 11 Containar drop (aaa nota )4) 

5. 1 Praparation for 
Dalian ry 

(aaa nota )b) 

Nota 1: 

Nota 2: 

Nota ): 

Nota 4: 

Nota S: 

poTaiVu* t u bà* a' ^ m**ÍmUm ••mP*r»tur* *• ra corn mandad for application raqui ring Um longa at 

Tho aaquanta of taata liatad Karaon la tha auggaatad ordar In «Kicli taata ahould ba conductad 

Variablaa SampUm Frotadura (aaa 4. I 1.7). 

Pariodic-chack taat liatad Karaon ahall ba parformad during qualification and at t-montli Intarrala 
during production. 

Tha AQL for tha combinad dafacttvaa for attributaa In Accaptanca Inapaction Taata 
Inoparativaa and Machanical ahall ba 1.0 parcant. 

Part I, aacluding 
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1 
l 
I 
1 

No«« *t 

Not« Ti 

Not« It 

Not« f: 

No«« 10: 

Not« 11: 

PotHlv* portion oí ttie grid pul«« «hall b« « r«ct«nguUr w*v« moating pul«« «kap« roquiramont of 
MIL'S* I, porograpk 4. 10. T. 4 «ad. ln «dditlio. tM manlmnin amplitud« «kail occur within tk« flr«t 
i0% ol tpi tp • IQ», and prr • 1000 pp«. Th« ,<ul«« «kail ha applied to tko grid hy m«an« of a driving 
circuit whick produc«« Um «pariflad poak pula« voltag« dl racily «t tk« grid tarminal with r««p«ct to 
catkod«. Grid raataUac«, na« «scoodlng SO ohm« may ho in««rt«d to pr«v«nt ««ctllation. providod 
Madjuatmont of grid drlv« I« mad« t« maintain tk« «pacified pul«« amplitud« diroctly «I tk« grid 
torminal P»«k currant« «hall k« maaaurod ky m«an« «I high Impsdanc« ««cilloacop« or equivalent 
davic« conn«ct«d aero«« a catkod« r««t«tor of 1. 0 « .01 okm«. Tk« «poclAod limit r«f«ra to tk« 
mantmum of tk« pul«« amplitud«. 

Tk« toatiag and accopthoco procodur« for tki« t««t «hall b« a« «p«ctft«d in 4. 7. T and 4. T 5 with tk« 
ioUowing •■caption« 

4. T. 7 (a) through 4. 7. 7(c): Raplac« with tk« following: "Th« tub« «hall b« in«« rtad into 
adaptor «ock«t in tk« «hört« t««t «quipmant and tk« tub« and 
•ock«t a«««mbly «hall b« tapped ihr«« tim«« in «ach of two 
plan«« 90* « 10* apart. Th« tapping d«vic« «hall be «o d««lgn«d 
and adju«t«d that It will deliver an impul«« of approximately 
on«-half «in« wave of J00 * 50 »• duration, aa m«««ur«d at 
10 percent of tk« amplitud« of tk« halfwave, and kav« a 
minimum «vorag« amplitud« «quivalant to 00g p«ak acc«l«ration. " 

Md): R«plac« with tk« following. "Air L«ak« «hall b« r«j«ct«d a« 
• vtd«nc«d by high H«at«r Currant of )00 mA or mor«. " 

Tk« Power Oacillatio« (I) t««t «hall b« performed on tko tub« In a cw oscillator circuit «• «nown 
on OS Drawing 1J700K-T6-11-4. Tk« output coupling and f««dknck «hall b« adjusted for maatmum 
power output with Ik« 15 mA. 

Th« foo«r Oadllation (2) t««t «hall b« performed on tk« tub« in a cw oscillator circuit a« «hown 
on CE Drawing l)700K-T4'il'7. Th« output coupling and feedback «hall bo adjusted for maximum 
power output with tb> 15 mA. 

Prior to this t««t, tub«« «hall b« pr«k«at«d a minimum of flv« minut«« at tk« condition« indicated 
below. Tkr«« minut« t««t I« not permitted. T««t within ) ««cond« alt«r preheating. Grid Emission 
•kali b« tk« laot t««t performed on tk« «ampl« ««l«ct«d for tk« grid «mission t««t. 

KÍ Ccc Eb Rk Rg 
V Vdc Vdc ohm« M«g 

70 r ISO 12 01 

Tk« Grid Recovery t««t «hall b« performed a« follow«; 

(a) With TUT operating under apocifiod condition«, adjust Ec for lb ■ ). 0 mAdc. 
(b) Apply 5 volt pulm, 20 »«•< duration. 40 pp« to tk« grid. 
(c) With application of pul««. m«a«ur« undorokoot (Aib) and ckaig• in av«rag« current (alb) 

lb r ± 
aib 

~r 
TIME 

(d) T««t limit« ar« a« follow«; 
Chang« in avorag« plat« currant (Alb) « 0. 4 mA. 
Undershoot below qui«f>'«nt plat« current (Aib) • 1.0 ma. 

Not« 12: 

Not« I ): 

Tost in fixture «• «hown on GE Drawing CIGA-45). 

Th« tub« «hall b« t««t«d a« «p«cifi«d in 4.9 2 I with tn« ««caption that tk« «pacified voltag« «kalt b« 
applied k«tw««n tk« anoda and grid. 
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N®** 14: Thi* teat «hall b» conducted on th« initial lot and thereafter on a lo: approximately every 10 daye. Once 
a le« baa paaeed. the 10-day rule ahall apply. In the event of lot failure, the lot ehall be rejected and 
the euccee^n| lota ahall bo eubjected to this teat until a lot paaeoe. 

Hole lit The Vibration (I) teat ahall be performed ae follow«: 

(a) The frequency ehall be increaeed from 100 to 1000 epe with approntmately logarithmic 
progreeaioa in 1 a 1 minutee The return eweep (1000 to 100 epe) ie not required. 

(b) The tube ahall be vibrated with atmplo harmonic motion in each of two planee: Y and XI 
aa defined in figure 2. At all frequenciea from 100 to 1000 epa, the total harmonic 
dletortion of the acceleration wave form ahall be leee than 1%. 

(c) The peak acceleration ahall be maintained at II a 1.1 g throughout the teat. 

(d) The value of the alternating voltage, Cp. produced acroae the reaietor, Up, aa a reault 
of the vibration ahall be meeaured with a auitable device having a re a pon ae to the RMS 
value of a aine wave voltage to within «0.1 db of the reeponee at 100 epa over the frequency 
range of 10 to 1000 epa, and having a frequency cut-off auch that the reaponae ie down a 
minimum of 12 db at 10, 000 epa. The meter ahall have a dynamic reaponae characteriatic 
equivalent to or faater than a VU meter (operated in accordance with Standard ASA No. 
Clb 1-1914). 

Hole 14: Variable vibration teat aampling procedure and acceptance criteria ahall be aa followe: Flret «ample 
(nl) ahall conaiat of 4 tubee with an acceptance number (cl) of sero (0). Second eemple (n2) ehall 
conaiet of • tubee with an acceptance number (cc) equal to one (1) for the cumulative «ample 

Note IT: The tube ahall be vibrated with eimple harmonic motion in each of two planea T and X2 ae defined 
in figure 2. 

Note II: Deatructtve teata. 

Tubee aubjected to the following deatructtve teata are not to be accepted under thie apecification: 

4 9.20.1 Shock 
— fatigue 

4. 11.7 Heater-eyeling life teat 
4. 11.1 Intermittent life teat 

Note 19: Tube ahall be aubjected to I blowa in each of 4 poaitiona aa follow«: Y I, Y2, XI, and X2 ae defined 
in figure 2. Uae fixture aa ahown on CC Drawing 13700K-T4-I1-104. 

Note 20: Shock teat aampling procedure and acceptance criteria ahall be ae followe: flret «ample (nl) ahall 
conaiat of 4 tubee with an acceptance number (cl) oi aero (0). Second «ample (n2) ehall conaiat of B 
tube« with an acceptance number (cc) equal to four (4) for the cumulative eemple. 

Note 21: The tubee ahall be rigidly mounted to a table vibrating at a conetant peak acceleration level of 10g 
The frequency of vibration ahall be varied from )0 to 2000 epa and back to )0 epe with the period of 
the aweep cycle being 10 minute«. The tubee ahall be vibrated for a total of b houre, that ie, ) hour« 
in each of two planea Y and X i aa defined in figure 2. 

Note 22: Fatigue teat aampling procedure and acceptance criteria ehall be aa followe: 

firat «ample (nl) ahall conaiat of 4 tube« with an acceptance number (cl) of aero (0). Second «ample 
(n2) ehall conaiat of • tube« with an acceptance number (cc) equal to one (I) for the cumulative «ample 

Note 2): Envelope Strain Procedure. 

Tube« ehall be teated aa epecifted in 4. 9. b 1. Tube« ha .ng high Heater Current of )00 rr\A or more 
ahall be rejected aa evidence of air leak«. 
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N*U 24t 

N«U Ut 

Not« 2b: 

Not« 2Ti 

Not« 2ii 

Not« 29: 

Not« )•: 

Not« >1: 

Noto 12: 

î,*.VV’f.lrClto, lW* ^ KCoptOM« crttorto oImII b« •• folio««: rtrat ««mal« 
(•1) «ball cM«t«t of II tabo« «tu «a M««pt«M« numbor (c I) «f mm (•). ».c«»4 Mm^lo (n2) «ball 
aaa«t«t af 1» lab«« «IU aa «ccoptaaco aambor (cc) «a«*! to om (1) for U« cumoUtt«« «amolo Electrical 
njact«. other tbaa loop«ratio«« aa4 boator-cetbo^o Uakaf« felluro«. may bo «m2 la m Hermane« of 
Ule loot. 

latermlttaat Ufa T««t 

Sampling pracaéoro and accoptaac« crltoHa for tbi« Met «ball bo a« apaclflod la 20. 2.1. ) of Apaoadln 
C «IU Um follooring ««captions: 

(a) Tbo I at« r mit tont Ufa T««t «ampl« «hall consist of a combinatioa of 21 tub«« under 
Op«ration -1 conditions and 9 tub«« under Oporatios-2 conditions. 

(b) Tb« lif« tost samplo «hall b« road for th« «pocifUd cbaractortsttca at th« following ttmost 

0 hours (Opo ration-1 and Op« rat ton-2 «ampl««) 
2 # 1/2hours (Operation-1 «amplo only) 
20 « 4 hours (Opo rati on-1 «amplo only) 

♦ 2b 
100 lfchours (Oporation-1 samplo only) 

»00 hours (Operation-1 and Operation-2 sampl«s) 

♦40 
1000 hours (Oporation-1 and Opo ration-2 samplos) 

Additional reading periods may bo usod at th« discretion of tho tub« manufacturer. 

(c) Tho oarly-lifa stability acceptance criteria «hall bo applied to the 29-tubo Operation-1 
tifo test «amplo at the 2 and 20 hour reading periods. 

(2) Tho survival-rato acceptance criteria shall be applied to the 29-tubo Operation I life 
t««t samplo at tho 100 hour reading period. 

(«) Eligibility tor reduced testing of Op«ratton-2 life test shall be as follows: No lot failuro 
duo to the regular 1000 hour Operation-2 lif« test has occurred in the preceding J con¬ 
secutive lots. Reduced testing shall then consist of one lot tested for Operation-2 life 
test «ach )0 days approuimato. 

The «pacilled Rg is unbypassod and is in aeries with the signal source and the grid. 

Oporatlon-2 lifo test shall be performed on tubos operated in self-excited oscillator units as shown on 
CE Drawing D700K-T4-II-10. Grid roeistor. feed back, end output coupling shall be optimised for 
maximum power output. 

Tubos shall be tasted at 100 hours for Continuity and Shorts (Inoperatives) under the same conditions 
«• for the initial tost. When any tap short indication is obtained, the test shall be repeated. When 
any «hort indication t« again obtained, the tube shall be rejected as inoperable. 

Order for Evaluation of Ufe Test Defects: (See 4. 11. ). 1. 2) 

An inoperative as referenced in life test is defined as a tube having one (I) or more of the following 
defect«: discontinuity (continuity and short tsst conditions exespt tube and socket assembly shell not 
ho tapped), permanent short (continuity and short test conditions except tube and socket assembly 
•hall not be tapped), air leak as evidenced by high Heater Current of )00 mA or more. 

Oscillator powor output measured under the Ope ration-2 life conditions shall not exceed the maximum 
limit for 

Tho 2200 Me Resonant Frequency test shall be applied to the Intermittent Ufe Tost (Operation- 2) 
•amples on a poriodic-check basis, that is. during qualification and at 4-month intervals during 
production The change in Resonant Frequency (0-1000 hours) shall not exceod the specified life 
to«t end point limit. 
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Not« S): 

Not« >4! 

Not« IS: 

Not« 14r 

Not« 17: 

úTr * n' "“’r* -- •*u °‘ ^ * ~HL .lililí,;"' 
rV.,^“"“ **“““•»«*»•<-• ■•«-..<- iv..rOu.r.TZi.^ 

Not roquirod for ^uaUflcotlon approval of th« and product. 

Tubo* «Kall ba markad "USA-74S6" 

Praaarvatlon, Pachagtni and Packliij. 

--- »d „U., *.U 
(•) 

*wp™“ ^ “pp*» •• «» 

M ZXuX .vr^:, - p-*«- 
th« uaiag activity. 1 1 *”** •Wpm,,u trom **• ««PNr «««fe« to 
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DIM. 
AQL 

( PERCENT 
DEFECTIVE) 

INSPECTION 
LEVEL 

1 
LIMITS 

Min Maa 

ACCEPTANCE INSPECTION. PART 1 (PRODUCTION) 

A 0. 2b8 0. 292 
B 0 47b dia 0 484 dia 
C 0 174 
D — 0 ))5 dia 
E Oil dia 0 289 dia 
r 0.271 dia 0. 279 dia 
c >LÎ»î« “)_ > I 0.094 0. 104 
H 0 095 0. 105 
J 0.0J4 0 04b 
K Ö. 047 0 0b) 
L [0.7)24^ ■ 0. 0)0 
M 0 095 0 OBI 
N 0. 0)0 • • • 
P 0. 00b dia 0 094 dia 
K ¡rrci Ö 028 

L-.I —.. . 0.4)0 —Q+M 

•. All 4im«nalon« In Inch«*. 
fc. Th« AOL for th« combinad machanical d*f«ctlv«a In accaplanca 

Inapadlon. part I (production), «hall b« I pare ant 
c. Cccantriclty of anoda, grid, and catboda witli raapact to cantar- 

lina «hall ba 0. 00S maaimum 
4. Eccantrlclty of Inaulatora with roapact to contarllno «ball bo 

• 0. 010 maaimum 

o. Coala r lino of grid ring ahall ba rafa root a Ufa for horiaootal tolaraacaa. 
f. Bottom aorfaca of grid ring aball bo rato rone a piano for rartlcal 

tolarancaa. 

Figur« 1 Outltna dr awing. 
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APPENDIX V 

PILOT RUN TEST REPORT 
ra-ooraunerr test ubqratort 

DATE 2b May 19M 
REPORT NUMBER 

SPBCmCATI» TTTLEt 
MILITARY SPECIFICATION 

ELECTRON TUPES AND CRYSTAL RECTIFIERS 

SPECIFICATION MIL-E-ID DATED 31 March 1958 

SHEET NUMBERsCL.7QQimB_ [dated 

AMENDMENT 5 DATED ¿4 April 1981 

28 Q -.’L'bt- r I 'jbJ 

MUIUFACTURER Iahe ßaaa tment. General ru. 

MMN OFFICE ADDRESS 
316 East Ninth Street 
Owensboro, Kentucky 

PUNT NAME AND ADDRESS WHERE PRODUCT WAS MANUFACTURED 
Owensboro Tube Plant 
Owensboro, Kentucky 

DESCRIPTION OF PRODUCT, MIL DESIGNATION, AND MANUFACTURER'S TYPE NO» 

Electron Tube Type 7486 with essential features as indicated in the Design- 
and Construction Information and Photograph showing construction details 
included in the previous PreProduction Test Report. 

NAMS AMD LOCATION OF TEST UBCRATORXi 

Owensboro Tube Plant 
Owensboro, Kentucky 

MONITORED BI 

Signature (Gorosunait Representafòre) 

TITIZ rinrinnati Prnrnre.menL DíaL 

C£ OMvJf 
C. E. Albrecht, Mgr. __________ 

SLgaftture (Responsible Official or authorised 
representative of test laboratory) 
TTPIJ^ Specification Development 

Tube Engineering 

DATE OF US ASMS A AUTHORIZATION LETTER : 

TAR #1 (ActionV) dated 8 January 1964 

PURPOSE OF TESTS! 
PEM Pilot Run Tests 

IVCLOSURESt 

(1) Summary of Test Data 
(2) Summary of Environmental Test Data 
(3) Summary of L*fe Test Data 

Page 1 

ronu 
36F 
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RiraiBíCESi 

PED#1, dated 13 November 1963 
PED#2, dated ¿2 November 1963 
TAR#1, dated ¿9 November 1963 

betest <r testho perfcrmeli 

Complete Pilot-run Testing 

fiurtnirr (w urejuiira» 

Pilot-run lots passed all specification requirements, except 
Intermittent-1 life test. 

TEST PSISONNELi 

HKmmcii 

Edith Smith-Shock Tester 

Perry Stephens-Laboratory Technician 
Kathleen Cole-Tester 

Mary James-Tester 
Martha Scott-Tesïer 

Katherine Bray-Tester 
Pearl Hagan-Tester 
Nancy Wilson-Tester 

L. F. Jeffrey-Engineer, Test Laboratory 
J. E. Templet-Engineer, Test Laboratory 
EIii;, ne Lst.-*_-Fpreman. Test 

/ n- Cl.uk-Foreman, CXiality Control 

Q-90 
(Mar 61) 
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ART,TRACT OF RESULTS OF TESTS 

_ P*-’FACTURER r¡ K kA !. KLECTRIC COMPANY SPFX:iFICATlON SCL-7001/741 

roCDUCT ELECTRON TUPE. IMPROVED T YPE m TEST REPORT NUMBER 

TEST PAR. NO. NO. 
TESTED 

NO. 
PASSED 

NO. 
FAILED 

REMARKS 

Continuitv & Shorts 4.7.5 1 10 109 1* 

U. *V7o AUL, msp LA?V 11 

n- 1 10, cr2 

Heate r Cur rent 4. 10. 8 110 110 0 

Heater Cathode 
Leakage 4. 10. 15 1 10 1 10 0 

Plate Current 4. 10. 4. 1 110 1 10 0 ¡►0. 85% AQL, Insp Levi! 

T ransconductance (1) 4. 10.9 1 10 l 10 0 
n- 1 10 c= 2 

Pulse Cathode 
Current 4. 1 0.7. 5 1 10 1 10 0 

Mech-orod. Tests 4.9.1 110 110 0 . ' 
Insulation of 
Electrodes 4. 8 50 50 0 ~ 

T ransconductancel¿\ 4. 10.9 50 49 1 

Grid Voltage 4. 10. 5. 2 50 49 1 
L2. 5% AOL, InspLev I 
£=50, c~ 3 

a i n n sn 50 n 

4. 10. 6. 2 so 50 0 , 

Grid Recovery 50 50 0 
b. A 01^, Insp Lev I 

Power Oscillation! 11 4. 10.2. 2 25 25 0 
2. 5% AOL, Code Ltr G 

25. c . 1 

Power Oscillationf21 4. 10. 2. 2 ¿S ¿5 0 
2. 5%AQL, Code LtrG 
n - 2 5. c~ 1 

Direct Inte relect rod« 
Ca p. 4.10.14 in 10 0 

6.^ A Op, Code Ltr FI 

Low-press. Voltage 
j. q i ? î 15 0 

6. 5% AQL, Code Ltr F 

Var.-frequency Vib(l) ---- 4 4 0 n,= 4, c i=0. nj= 8. cc= 1 

Î ovw-frequercy Vibi21 4.9. 19. 1 -50 50 o 
b. 5%AQL, Code Ltr I 
n- 5 0. n= d.. 

Shock 4.9. 20. 5 4 4 0 n, 4, c j 0,n7=8(Ci.= 4 

F at:rule 4 4 0 n j = 4. c i= 0. nj= 8. cc= 1 
1 

Envelope Strain j 4.9.0. 3 50 so 0 
2. AQL, Insp Lev I 

1 
Q-90 
(y^r 61) 
(*) - Tub* which f.iili d Ccr.t; 

and replaced h'; r.indon 
tance te >ts, p t ri 1 

3 

y ^ Shorts lebt was removed from electrical test sample 
lee ted tube to retain specified sample size for accep- 
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DESCRIPTION CF TEST EQUIPMENT: 

SPEC 
PARA BQUIPiEBT MANUFACTURER 

TIPE OR 
MODEL 

SERIAL OR DATE CP 
INTOTCRI # CAIIBRATTON 

4. iO. 8 
4. 10. 1 
4.10.4. 
4. 10. 9 
4. 10.5. 
4.10.1Ü 

4.10.tx2 

4.10.7.5 

4. 7.5 

4. 8 

4.10 2.2 

4.10.2.2 

Universal Lab 
Test Set 

Plug-in meters us< 
were calibrated on 

General Electri 
Company 

d in this equipmer t 
or after J-2-64 

Lab 

Pul se Te st Set 

Plug-in meters us 
were calibrated on 

Continuity and 
Short Test Set 

Plug-in meters us 
were calibrated on 

General Electn< 
Company 

d in this equipment 
or after 2- 3-64. 

General Electric 
Company 

d in this equipment 
or after 2-5-64. 

Insulation Resistance Maclead and 

Hanopol, Inc Test Set 

Plug-in meters us 
were calibrated on 

450Mc P O. Test 
Set 

Plug-in meters us 
were calibrated or 

5900MC P.O. Tes) 
Set 

Plug-in meters us 
were calibrated or] or after 2-7-64 

Q-ÿO 
(Mar 61) 

Pag* 

Lab 

Lab 

Lab 

d in this equipment 
or after 2-6-64. 

General Electri : Lab 
Company 

d in this equipmefit 
or after 2-3-64. 

General Electri 
Company 

d in this equipmeht 

Lab 

TL-015 

TL-001 

TL-073 

TL-035 

TL-054 

TL-0t>8 

10-2-63 

8-3-63 

12-6-63 

10-24-63 

11-21-63 

12-6-63 



MANUFACTURER 

DESCRIPTION OF TEST EQUIPMEITt 

SPEC 
PARA 

im '«NT 

Inte relectrode 
Capacitance 
Bridge 

Grid Recove ry 
Test Set 

Plug-in meters us ! 
were calibrated on 

2200MC P. O. Test 
Set 

Low Pressure 
Voltage Breakdowii 

Test Unit 

Low-frequency 
Vibration Test Set 

Plug-in meters us ; 
were calibrated or 

Variable -f re quenc 
Vibration Test Set 

Plug-in mete rs use 
were calibrated or 

High Impact 
Shock Machine 

Va nab le - f re quenc 
Vibration Fatigue 

Unit 

TIPS OR 
MODEL 

4. 10. 14 

4. 9. U.l 

4. 9.19.1 

4 9.20. 5 

4. 9.2at 

Sylvama Model / 
modified by 
General Electric 
Company 

General Electri 
Company 

General Electri 
Company 

General Electri : 
Company 

General Electric 
Co. built arounc 
M B Co Vibrato 

it 

Co. built aroum 
Unholtz-Dickie 

Co. Vibrator 

d in this equipmei 
or after 2- 1 2-64 

Taft L Pierce 
Company 

Ling Sine -O- 
Matic Vibration 
Testing System 

Lab 

Lab 

Lab 

Lab 

Lab 

Lab 

Navy 

Lab 

Q- 
(M 

90 
Mar 61) 

Pag* 4(a) 

SERIAL OR 
IHVEMTORI # 

TL-023 

TL-036 

TL-069 

TL-065 

TL-010 

TL-012 

A47 

TL-045 

DATS 07 
CAUBRATIQW 

3-3-64 

1- 6-64 

12-5-63 

2- 11-64 

12-6-63 

9-5-63 

12-5-63 



3 March 1964 

Electronics Components Division 
Tube Department 
General Electric Company 
Owensboro Tube Plant 

Test Results of 7486 (PEM Pilot-Run) Tubes 
Acceptance Inspection, Part 1 and Part 2 

A summary of attributes testing in accordance with Specification SCL-7001/74B 
and the Acceptance Sampling Plan by A.tribute s of MIL-STD 105C is as follows: 

1. Acceptance Inspection Tests, Part i 
Test Sample Size No. of Def. AQL-Insp Lev. 

Heater Current 110 
Heater Cathode Leakage )10 
Plate Current 11 0 
Transconductance ( 1 ) 110 
Pulse Cathode Current 110 
Continuity and Shorts 110 
Mech-Production Tests 50 

0 
0 
0 
0 
0 
1 
0 

0. 65%-II 
0. 65%-II 
0. 65%-II 
0. 65%-II 
0.65%-II 
0. 40%-II 
1.0 %- I 

2. Acceptance Inspection Tests, Part 2 
Test Sample Size No. of Def. AQL-Insp Lev. 

Insulation of Electrodes 50 
Transconductance (2) 50 
Grid Voltage 50 
Amplification Factor 50 
Power Oscillation ( 1) 25 
Power Oscillation (2) 25 
Grid Emission 50 
Grid Recovery 50 

Direct Interelect. Capac. 10 
Low-Press Voltage Bkdn 15 
Variable-freq Vibration 4 
Low-freq Vibration (2) 50 

0 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2. 5%-I 
2. 5%-I 
2. 5%-I 
2. 5%-I 
2. 5%-Code G 
2. 5%-Code G 
2. 5%-I 
6. 5%-I 
6. 5%-Code E 
6. 5%-Code F 
n= 4/8, c= 0/1 
6. 5%-CodeI 

MONITORED BY 

hL 
JohryH. Baldrige, OARep 

Signature! Authorized Government Representative 
fncinnati Procurement District, U. S. Army 
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Electronics Components Division 3 March 1964 
Tube Department 
General Electric Company 
Owensboro Tube Plant 

Tube Type: 7486 
(Pilot-Run Lot) 

Shock: in a/w SCL-7001/74ß 
dated ¿8 October 1963 

Reference De sc ription Symbol 

Shock Test Sample 

Tube Number 
Hi 111 111 111 

Lirmt s 
Min. Max Unit 

4. 9. 19. 1 

4. 10. 15 

4. 10.8 
4.7. 5 

Before Shock 

Low-frequency Ep(Y) 
Vibration (2) Ep(X2) 

Heater Cathode Ihk(+) 
Leakage Ihk(-) 

Heater Current If 
Continuity fit Shorts 

2.0 2. 0 1.0 1.0 
3.0 1.0 1.0 1.0 

0 0 0 0 
0 0 0 0 

256 254 253 254 
OK OK OK OK 

--- 10 m V a ( 

--- 10 mVa< 
--- 20 ^Atic 
--- 20 |iAdc 
222 258 mA 

4.9. 19. 1 

4. 10. 15 

4. 10. 8 
4.7. 5 

After Shock 

Low-frequency 
Vibration(2) 

Heater-Cathode 
Leakage 

Heater Current 
Continuity It Sh 

Ep(Y) 1.0 
Ep(X2) 1.0 
Ihk(t) 0 
Ihk(-) 0 
If 257 

OK 

1.0 2.0 1.0 
1.0 1.0 1.0 

0 0 1.0 
0 0 1.5 

255 254 252 
OK OK OK 

--- 15 mVac 
--- 15 mVac 
-20 fiAdc 
- 20 pAdc 
222 258 mA 

MONITORED BY: 

tí 
Baldrige, OARep 
e, Authorized Government 

Repre sentative 
Cincinnati Procurement Distric 

U. S. Army 
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Electronic Components Division 
Tube Department 
General Electric Company 
Owensboro Tube Plant 

Tube Type: 7486 
(Pilob-Run Lot) 

3 March 1964 

Fatigue: in a/w SCL-7001/74B 
dated ¿8 October 1963 

Refe rence 

4. 9. 19. 1 

4. 10. 15 

4. 10.8 
4.7. 5 

4.9. 19. 1 

4. 10. 15 

4. 10. 8 
4.7. 5 

De sc ription Symbol 

Fatigue Test Sample 

Before Fatigue 

Low-frequency Ep(Y) 
Vibration(2) Ep(X2) 

Heater-Cathode Ihk(+) 
Leakage Ihk(-) 

Heater Current If 
Continuity b Shorts 

« 

Afte r Fati gue 

Low-frequency Ep(Y) 
Vibrati on(2) Ep(X2) 

Heater-Cathode Ihk(+) 
Leakage Ihk(-) 

Heater Current If 
Continuity fe Shorts 

Tube Number 
117 118 119 120 

Limit s 
Min. M.tx Uni 

1.0 1.0 2. 0 1.0 
3. 0 1.0 1.0 1.0 

0 0 2. 0 0 
0 0 0 0 

255 253 255 255 
OK OK OK OK 

1.5 0. 5 0. ? 1.0 
0.8 1.0 0. 6 1.0 

0 0 0 0 
0 0 0 0 

253 250 253 253 
OK OK OK OK 

- !0 mVac 
--- 10 m V a c 
--- 20 m Adc 
- 20 ^Adc 
222 258 mA 

--- 15 mVac 
--- 15 mVac 
--- 20 uAdc 
--- 20 nAdc 
222 256 mA 

MONITORED BY 

Johif H, \Baldnge, OARep 
Signatuxe, Authorized Government Representati 

Cincinnati Procurement District. U. S. Ar 
V«* 

m 
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GENERAL ELECTRIC COMPANY 
OWENSBORO TUBE PLANT 
OWENSBORO, KENTUCKY 

RECENT LIFE TEST DATA IN ACCORDANCE WITH SCL-700I/74B 
FOR ELECTRON TUBE TYPE 7486 DATED 28 OCTOBER 1963 

HEATER CYCLING LIFE TEST 

Conditions: Ef = 7. 0 Vac; Ehk = +70 Vdc. Rk - 0, Eb = Ec = 0 

Productun 
Lot 

Tube Ihk (nAdc) at 0 Cycles 

No  Positive Negative 
Ihk(^Adc) at 2000 Cycles 
Positive Negative 

Pilot-run 8b 3 -1 0 

8b3-2 0 
8b3- 3 0 
863-4 0 
863-5 0 
863-6 0 
863-7 0 
863-8 0 

863-9 0 
863- 10 0 
864- 1 0 
864-2 0 
864-3 0 
864-4 0 
864-5 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Signed: 

The foregoing is a true transcript 
of the Life Test Records of the 
General Electric Company 

AàLtU' 
Jo£m\H. Baldrige, l^ARep 

C^icijinati Procurement District, 
U S. Army 
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