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ABSTRACT

S5ix ring-type cylindrical thermionic converters were designed,
fabricated and tested in an iterative manner during this develop-
mental program. Converters with characteristic low power and high
efficiency were designed to be capable of integration to form a
modular power supply of high power output. The central philosophy
of the approach was to increase the reliability of thermionic space
power supplies by redundancy of the basic component.

The improved cylindrical converters had an ultimate optimum perform-
ance of 3.86 watts/cmz, at 0.50 volt, at a measured emitter hohlraum
temperature of 1400°C. The calculated interelectrode spacing at
1400°C was 12 mils.

The final converter design featured a conical emitter envelope with
a convolute for added strength, and a total comnverter thickness of
1.52 cm. The emitter and collector materials were CVD or wrought
rhenium and the radiator was solid niobium.
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SECTION 1

INTRODUCTLON AND SUMMARY

ihis was a 20 month program to design and develop low power, high
efficiency thermionic converters of cylindrical geometry. The converter
design provided the capability of integration to form a modular power
supply. The central philosophy of the approach was to increase the

reliability of thermionic space power supplies by redundancy of the

bzsic component.

The converter development proceeded in an iterative fashion whereby
each converter design was reviewed separately by JPL before fabrication.
The performance data from a single converter was reviewed separately

and formed the basis for the redesign of the subsequent converter.

Six converters were designed, fabricated and tested during the program,
The basic design was to produce individual converters capable of being
individually tested and then assembled to form a modular power supply.
To enhance the power capability and minimize weight, a major objective
of the program was to design a converter of minimum thickness. The

concept also dictated the development of a strengthened emitter enve-

lope and compact real design,

The design parameters of the converters are presented in Table 1-I.
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TABLE 1-1

CONVERTER DESIGN CﬁARACTﬁRISTiCS

Converter 5G-1 §C-2a, SC-2b{SC-3a, 5C-3b 5C-4
Emitter Material CVD-Re CVD-Re Wrought-Re | Wrought~Re
Collector Material CVD-Re CVD-Re CVD—Re— CVD-Re
Radiator Material Nb Nb Nb Nb

Fmitter Envelope Material | Wrought-Re | Wrought-Re | Wrought-Re | Wrought~Re

Envelope Design Flat-heat | Flat-heat Conical- Conical-
choke choke Convolute Convolute
Collector Area (cmz) 4 4 3.6 3.6

The converter design was predicated on the following goals:

a. A measured emitter hohlraum temperature of 1400°%¢ +7°%¢

b. A converter power output of 4 W/cm2 of emitter area at 0.7V dc
at an efficiency of 10 percent

c. A converter total output of 15 electrical watts
The converter performance goals were:

a, A measured emitter hohlraum temperature of 1400°¢ +7°%¢

2
b. A converter power output of 4 W/em of collector area at 0.5V de
A summary of the optimized converter data is presented in Table 1-II. .
In summary, all the converter design goals were met concerning con-

verter configuration, size, envelope strength, reliability and repro=-

ducability of fabrication. The measured output performance was 96.5

percent of the performance goals.
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€-1

OPTIMIZED CONVERTER DATA

TABLE 1-I1I1

[
TE(l) ¢E(eff) TCS 120%00(1) Ac Iout Vout(Z) out ﬂ(3> .Converter Convertér
Converter o o 5 (wa&ts/ Weight Thickness
Qo)) (eV) ("C) (mil) (em™) | (amps) | (volts)| ecm") (%) (gm) (cm)
5C-1 1401 2.32 315.2 12 4.0 39.98 0.295 2.95 2,70 322 2.10
5C-2a 1415 2.44 295.5 12 - 4.0 33.68 0.500 4,21  [4.03 325 1.92
SC-2b 1502 2.44 316 12 4.0 57.2 0.400 5.72 3.8 325 1.92
5C-3a - - - - - - LEAKED AFTER FABRICATION - e
SC-3b 1400 2.44 318 12 27.76 0.500 3.86 2.95(4) 320 1.52
sc-4 | 1406 | 2.48 | 294.6| 12 3.6 | 27.74 | 0.500 | 3.45 |2.39] 330 1.52
(1) Measured hohlraum
(2) Measured at lead strap terminals
(3) Defined as measured power output divided by total power input, including that of the filament

(4)

Measured without radiation shields




SECTION 2

CONVERTER SC-1

2.1 3GC-1 DESIGN

The design of converter SC-1 was predicated on the following gozls:

]

a. An emitter temperature of 1400°¢ iJOCﬁ

b. A converter power output of 4 W/cm2 of emitter area at 0.7V dc
at an efficiency of 10 percent

c. A converter total output of 15 electrical watts

The performance requirements, after the fourth converter, were a power
. 2 s s .
output density of 4 W/cm”™ at 0.5 volts and a measured efficiency, with

high efficiency shields, of 8 percent.

In addition to these design goals, certain general design features were

incorporated into §C-1 as follows:

a. The seal diameter was reduced to a minimum for a butt seal
configuration. This reduction allowed for a unity view
factor radiator; that is, no part of the seal structure inter-
cepted the line-of-sight radiation rejected from the radiator.
Moreover, a compact seal geometry allowed for a more efficient
converter package when stacked on a heat pipe.

b. The collector-radiator is an integral niobium unit to which
the ceramic metal seal structure is electron beam welded
directly (as distinguished from z molybdenum radiator in
which weld rings are brazed into cutouts in the mo lybdenum).
Interestingly enough, the decrease in thermal conductivity
of niobium (over molybdenum) trades evenly against a non-
interrupted heat flow path. )

wla
“Note: All emifter temperatures referred to in this report are
measured true hohlraum temperatures,.
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©2.1,1 EMITTER

The emitter for SC-1 is a vapor-deposited cylinder which allows for

two thermocouple inserts. The material is vapor-deposited rhenium with
an emitter area of 4.0 cmz. The emitter-collector interelectrode spacing
is approximately 10 mils,-as determined during final assembly by depth
micrometers and alignment pins. Figure 2-1 indicates the emitter struc-
ture relative to the other key components of the converter assembly.
Emitter joining is performed by electron beam welding two rhenium sup-
port structures to the emitter. It is noteworthy that all joining in
this converter is accomplished by electron beam welding except for the

ceramic metal seal.

2,1.2 COLLECTOR-RADIATOR

The first task involved in the collector-radiateor design was a computa-
tion of the collector heat load. From a design current load of 40 to
45 amperes, an emitter operating temperature of 1400°C and an inter-

electrode spacing of 10 mils, the following calculations were performed:

Qcoll - th + Qrad * ch cond (1)

Qe = T (¢coll ) (2)
for vapor-deposited rhenium ¢coll = 1.45 or 1.47 eV
T = 4000°K
pl
¢ = 1.4 (dependent upon selection of defined quantities in
integration)
I = 44 amperes (total current for 5 to 5.5 cm2 collecting

area)

Substituting these values into (1), th = 90,2 watts,
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th = 090 watts )
ch cond = 10 watts (including sidewall contributions)
Qrad =~ 35 watts (including sidewall contributions)
Qcoll == 135 watts

The second design task was the problem of sizing the radiator. The
radiator in Fig. 2~1 has approximately 48 sz of radiating area which
operates at an average temperature of 640°C. A first order, piece-

wise solution to this problem is as follows:

ﬂn(ro/rj.L)Q
N = o= (3

where

Q = 135 watts
k is = 0.67 W/cm (for Nb)
2is = 0.230 inch
*r =~ 0.402 in.

i
r = 2.5 cm
e o]
coll = 700°C

0.916 x 135 watts

AT =
0.67 W/em x 6.28 x 0.23 in. x %ﬂ

_123.8 .o
aer = 555 = 20¢C

Therefore the temperature at collector root == 650°¢ {assuming no loss

by radiation from Section I).

ol
-~

First section (Section I) from collecting face to flange radius.
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{(beginning of radiator to radiator midpoint)

2.5 cm
3.0 cm
135 watts

0.67 W/cm for Nb

ﬂn(ro/ri>Q

0.182 x 135 o
== = 24, = 1
k2118 2.45 4.6 "¢
of Section 11 = 64500
2 2
™ = T
o
2
(9 - 6.25) 1 = 8.65 cm
14 ] Mt
= gAgT e = 0.78 for Rokide 'C
Sect 1T
= EEEEE'X 8.65 cm2 = 26,8 watts/side
cm
= 26.8 watts x 2 sides = 53.6 watts
(middle of radiator to end of radiator)
3.0 cm
3.75 em
135 - 53.6 watts = 8l.4 watts
0.66 W/cm for Nb
/ \n
2“<ro 5/ 0.223 x 81.4 2% .2
k21, 2.45 2.45
2-5

7.35 degrees

(4)



T of Section'III = 641%¢

average
A = ﬂr2 - ﬂr?
rad o} i
Section III ) f
= 5% 3.14 cm2 = 15.7 cm2
_ 3.0 watts 2 .
Qrad = ~*—:;E~"~ x 15.7 em x 2 sides
Section IIT
= 94,1 watts
Qrad = 04,1 watts + 53.6 watts = 14&7.7 watts
total

which provides a 10 percent safety factor over 135 watts computed
heat load. Small ceramic discs were brazed on the collector radiator
to elevate and insulate the envelope from the collector. This provides

a2 0,012 in. side wall spacing.

2.2 5C-1 FABRICATION

The S5C~1 emitter is solid polycrystdlline rhenium with a layer of
0.020-in.-thick, vapor-deposited rhenium on the emitting surface. The
collector is niobium with vapor-deposited rhenium over the collecting

surface.
The collector was thermal cycled to 170000, with no deterioration,

peeling, or warpage cof the vapor-deposited rhenium. This test was

performed to insure integrity and lifetime during subsequent operation.
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The collector heater wires, the ceramic disc and cesium reservoir tubu-
lation adapter were brazed to the collector. Ceramic-metal seals and
emitter envelope-lead straps were brazed into the subassembly configu-
ration. The converter subassemblies, shown in Fig. 2-2, were then
welded into the final configuration. Three aligmment pins for center-
ing the emitter are shown. After welding the emitter in place, the
alignment pins were removed and plugs (shown in Fig. 2-2) were welded
into the alignment pin holes in the collector. The subassemblies were
welded on a 6.5 kW Hamilton Standard electron beam welder into the
final converter configuration. Some new welding parameters (Table 2-I)

were determined from feasibility studies.

TABLE 2-1
WELDING PARAMETERS

Filament Accelerating Beam

Current Voltage Current
(a) (kV) (mA)
Collector seal flange to collector | 150 205
Emitter flange to emitter lead strap | g g 150 25
Heat choke to emitter 10 130 2
Collector plugs 175 110 3
Reservoir to collector LS 110 2

Complete detailed welding, brazing, and firing schedules for converter
SC-1 are given in Appendix 2. The chemical cleaning procedures used
for each material is also given. Since these procedures remained the

same for each material, the information is presented once in Appendix 1.

After completion of fabrication, the diode emitter was heated to 1400°C
for 6 hours by electron bombardment until the pressure was 1.8 x 10_7
torr. The cesium loading tubulation was kept at 2850C during the bake-
out. A copper pinch-off was then made and the cesium was driven for

1 hour at BDOOC.

4018-Final 2=7
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Figure 2-3 is a composite drawing of SC-1 with the high efficiency

electron gun in place with radiation shields. The 0.47 inch OD fila-
ment is shown in Fig. 2-4. The 0.020 inch diameter tungsten wire
filament was counterwound to avoid undesirable induced magnetic
fields. The filament was held and set centrally in the bore of the
emitter by two 1/8 inch thick by 1/4 inch wide niobium legs. The
niobium legs were fastened to the lead strap. The filament legs were
insulated from the emitter by flat precision Al,0., insulators. The

23
two legs were held apart by a ceramic insulator.

To reduce end losses from the emitter cavity, radiation shields were
installed. The high efficiency radiation shields were fabricated

from niobium with layers of niobium and tantalum sheets as shields.

It was found that high temperature annealing of the filaments, while
in a vertical position, helped to reduce distortion and occasional
shorting of the filament windings when the filament was subsequently
heated in the horizontal position during converter testing. The fila-
ments were normally heated to temperatures required for converter

testing.

2.3 5SC-1 PERFORMANCE TEST

At the outset of the program a test plan and detailed test methods were

established for the evaluation of (l) emitter and collector work functionms,

oo " 0o .
(2) estimation of interelectrode spacing at 1400 C emitter temperature,
and (3) sizing of the radiator design. These are given in the following

paragraphs.
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2.3.1 TEST PILAN

2.3.1.1 Electrode Work Functions

The emitter and collector work functions (i.e., effective work function,
Pog assuming an A value of 120 A/cm2 = OKZ and assuming a collecting
area of 4 cm" ) are obtained by the measurement of two observables,
electrode temperature and saturated electron emission. The effective

work function is a calculation using these measurables.

Cesiated effective work function for the emitter and collector is
obtained from the volt-ampere characteristic by combined dc and ac

sweep methods.

This method is utilized since it traces an instantaneous characteristic
at fixed parameter temperatures. The dc operating point is usually
set by an electronic load. The sweep transformer then sweeps out a
portion of the I-V characteristic about this dc point after it is as-
certained that all element temperatures are constant. Collected cur-
rent is measured by the voltage drop across a calibrated, 0.1 percent
accurate shunt, and displayed on the y-axis of an x-y oscilloscope.
Applied voltage or generated voltage is measured directly and displayed
on the x-axis of the oscilloscope. To accurately determine saturated
emission it is sometimes necessary to swecep the arc voltage as much as
2V into the applied voltage quadrant. Since the Zener diodes in the
electronic load cannot hold off more than 0.5V in the forward direction,
the electronic load is replaced by a resistive load. A low inductance,
low impedance, stepdown transformer is employed as a sweep source. The
saturated emission is defined as the intersection of the extrapolated

Schottky slope and the slope of the plasma region.
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Exact determinaticn of temperature is a very important part of
accurate electron emission measurements., For all temperature deter-
minations other than the emitter, chromel-alumel thermocouples are

used.

The emitter temperature is obtained by using calibrated, immersion
tungsten/tungsten-rhenium thermocouples. These thermocouples are
calibrated against a 10:1 blackbody hole using a calibrated micro

optical pyrometer,

2.3.1.2 Estimation of Interelectrode Spacing

An estimation of interelectreode spacing is determined by using
experimental measurement of the cesium conduction, Cesium temper-'
ature, bombardment input power, and electrode temperature can be

measured accurately the the use of calibrated thermocouples and

precision meters.,

To measure the heat transfer from a thermionic emitter due to cesium
vapor conduction requires the detection of small changes in heat
input to the emitter. Therefore, it is desirable to reduce or
completely omit electron emission from the emitter during the course
of these measurements, since the heat transfer associated with elec-
tron evaporation from an emitting surface may be ten times that of
cesium conduction. Therefore, measurements of cesium conduction
heat transfer are almost always taken at a condition of no current
flow. .

4018-Final 2-13



The procedure for taking cesium conduction measurements is as follows:

a, The emitter temperature is set at 1400°C true; the collector
temperature is set at approximately 550°C; and the external
circuit is opened to prevent current flow.

b, The cesium reservoir temperature is set at some initial low
value such as 300°C, and the electron bombardment Input
power is measured for the preset conditioms of Tz = 1400°C
(true), and T_ ;. = 550°C.

C. Progressively increasing cesium reservoir temperatures are
established and the increase in bombardment power to main-
tain the preset emitter temperature is recorded. The
collector temperature is fixed by a temperature control-
ler which regulates the heater input power to the collec-
tor to account for the additional heat input via cesium
conduction. Measurements are also taken by decreasing
the cesium vapor pressure to reproduce the data.

The sources of possible error in these measurements are: reading
accuracy of the meters which is about 0.1 percent, thermocoupie
readings éf the reservoir and emitter which is a X1 percent for
chromel-alumel thermocouple, and %1/2 percent calibrated emitter

thermocouple.

Also, the electrode area determination is a source.of error since

the collecting or emitting area are not guard-ringed. It is assumed
2 .

that the electrode areas are 4 cm for interelectrode spacing

determination.
Electrode spacing determination by the cesium conduction method was

attempted but was found impractical due to the converter spacings.

More details will be explained later.
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2.3.1.3 Radiator 8izing

Radiator sizing data is obtained at the design operating point; i.e.,
. 2 . 2
output power density of 4 W/em™ for an emitter area of 4 cm” at 0.7V

0
cutput at an emitter temperature of 1400 C.

The collector is instrumented with two immersion thermocouples to
measure and record the collecting surface temperature. The radiator

is instrumented with a number of thermocouples accurately placed along
the radiator. The collector-radiator temperature prqfile can be deter-
mined. Examination of this temperature profile provides an experimental
cross-check of the design calculations, and allows an optimization of the
radiators for subsequent converters. Generally, during testing it was
found that the radiator thermocouples indicated close agreement to cal-

culated design temperatures.
2,.3.2 CONVERTER SC-~1 TESTING

Figure‘2-5 shows the emitter thermocouple calibration curve for con-
verter 8C-1., Platinum-platinum/10 percent rhodium thermocouples were
used on the converter emitters. They were calibrated with the indicated
true hohlraum temperatures. Thermocouples were used so that the high
efficiency radiation shields would not require view holes for hohlraum
readings. In this way the maximum efficiency was anticipated. On SC-1,

though, holes through the shields were necessary for calibration purposes.

The performance testing of 5C-1 was -dictated to a large extent by an
intermittent shorting condition internal to the converter. Data at an
emitter temperature of 1300°C and some data at 140000 were obtained.
The shorted condition was prevalent above 14000C and was unpredictable

at lower temperatures.
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The shorting appeared to be due to deflections of the emitter envelope
coming into contact with the collector. The cause may have been
residual stresses built up by electron-beam—weldiné the envelope to

the emitter, with subsequent flexure as the emitter and envelope temper-
atures were varied. The converter output voltage (dc) at constant cur-
rent was optimized as a function of the cesium reservoir temperature

at emitter temperatures of 130000 and 140000.

At an emitter temperature of 130000, performance optimization was ob-
tained at constant current levels of 20, 30, and 40 amperes, as shown
in Figs. 2-6, 2-7 and 2-8, respectively. At 20 amperes, the maximum
voltage achieved is 0.29V at a reservoir temperature of 280°C. The

power output is thus 5.8W, giving a power density of 1.45 W/cmz.

An approximate comparison can be made with the performance data pre-
viously taken with an EOS rhenium electrode variable parameter vehicle
with a 2 cm2 collector (Ref. 1). At an emitter temperature of 1330°¢
and a cesium reservoir temperature of 28100, the voltage output is
0.20V at 24.5A, giving a power output at 4.06W. Since the emitter
temperature in this case is 30°¢ higher than for the case of the ‘con-
verter, -the voltage can be adjusted approximately by noting in
Reference 1 that 1°C is equivalent to a change of 0.002V., This would
mean that the variable parameter vehicle data can be extrapélated as
being 0.14V at 24,.5A for a power output of 3.43W at an emitter tem-
perature of 1300°C. The power density'is 1,72 W/cm?.

2 . . ,
Thus, the output of the first 4 cm™ cylindrical converter is approxi-

mately 15 percent less than that of the variable parameter vehicle.

0

In Fig. 2-7, at an emitter temperature of 1300 °C, a collector tempera-

ture of 6830C, and a constant current level of 30A, the optimum voltage
is 0.25V at a cesium reservoir temperature of 295°¢. The power output

is thus 7.5W.
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At an emitter temperature of i3OOOC_Qﬁd a constant current level of
40A, the optimized voltage from SC-1 is 0.194V (7.76W output) at a
reservoir temperature of approximately 303°C and a collector temper -
ature of 71000, as shown in Fig. 2-8. An optimized collector temper-
ature of 710°C was determined as shown in Fig. 2-8. This shows that
previously optimized collector temperatures for rhenium electrode
systems found by EQS are unchanged (Ref. 2). Collector temperatures

above 725°C and below 664°C indicate that 710°C is optimum.

In Fig. 2-9, at an emitter temperature of 140000, &2 collector tempera-
ture of 73800, and a constant current level of 40A, the optimum voltage
output is 0.295V at a reservoir temperature of 304°C. The power output

is thus 11.8¥.

Alsc observed, at 1400°C emitter temperature and a constant current of
53A, was an optimum voltage output of 0.21V, producing a power output
of 11.13W. It was not possible to produce a full optiﬁization curve
at these parameters. This was because of intermittent, internal short
circuits attributed to movement of the emitter envelope coming into
contact with the collector. Emitter temperatures from 140000 and above
aggravated this condition, prohibiting the acquisition of data at these

temperatures.

Figure 2-10 is a performance plot of the data from Figs. 2-6 through

2-9 for the optimized conditioms.
Figure 2-11 is a photograph of SC-1 without the electron gun.

The test data sheets and current-voltage characteristics for converter

S8C-1 are given in Appendix 2,

Table 2-I1 gives the measured efficiency of converter 'SC-1.
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TABLE 2-11

CONVERTER SC-1 MEASURED EFFICIENCY
{(Measured Terminal Voltage)

0 Lef
1, (°C) Loue @) Ve (1) (%
1400 40 0.295 2.7
1300 40 0.185 2.0
1300 20 0.285 1.6
1300 30 0.25 2.0

The efficiency measurements reported in Table 2-II were taken with only
one side of the converter having a radiation shield so that pyrometer
readings of the hohlraum could be more easily taken for thermocouple N
calibration. The efficiency is defined as the ratio of the converter
power output and the total filament power input (filament heating plus

electron bombardment power).

Interelectrode spacing measurements of SC-1 were attempted by using
the cesium conduction method. However, due to the large spacing
(0.010 in.), changes in the input power due to cesium conduction

were not detected.

From the empirical equation of Ketrilakis and Meeker (Ref. 3), the
heat transferred by the cesium gas at an emitter temperature of

1400°C and a collector temperature of 500°C and z cesium reservoir
pressure of from 10 to 100 torr, is 0.5 watt. Thus one would have
to detect changeé of 0.5 watt out of 200 to 250 watts, which makes

this measurement impractical.

After testing, the converter weight was determined as follows:

Converter 321.6 gms
Radiation Shields 12,0 gms
Electron Gun 17.0 gms

Total Weight 350.6 gms
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SECTION 3

CONVERTERS SC-2a AND SC-2b

3.1 CONVERTERS SC-Za AND $C-2b DESIGN

The following design improvements were initiated during the design

review for 8C-2a.

a. Attach electron gun to the collector, rather than to the
emitter, to allow envelope-lead strap-seal iterations without
associated gun mount design changes.

b. Replace the ceramic disk spacers of 5C-1 with split ring for
collector-envelope spacing for added strength,

c., Improve cesium reservoir tubulation by rolling and welding
the final closure rather than utilizing a pinch-off.

d. Improve filament by increasing wire diameter from 20 mils
to 30 mils.

e. Improve electron gun design by removing the center post used
in SC~1 shown in Fig. 3-1, reducing thermal losses.

The design of 8§C-2awas based upgn the performance of 8C-1. Special
attempts were made to eliminate the shorting condition experienced in
SC-1 by changing from the four small, disk-type, collector-envelope
ceramic spacers shown in Fig. 2-1 to a large, split-ring ceramic shown
in Fig. 3-1, which is an assembly drawing of SC-2a. The split ring
provides a much stronger emitter support system and is closer to the

collecting surface than the disks were in SC-1,

Figure 3-2 is a drawing of the collector showing the cutout for the
ceramic ring. Because of concern that the emitter envelope temper-
ature could cause a reaction with the ceramic ring, where contact is
made, a piece-wise heat transfer calculation was made to-determine

the temperature at the point on the envelope where the thickness is

4018-Final 3-1
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heat-choked from 0.010 in, to 0.005 in. This point was chosen to
afford a safety factor, as the ceramic contacts the envelope two mils

farther down the heat-choked area.

Conditions chosen for the calculation are as follows: an emitter tem-
(o] . 0, .

perature of 1675 K, emitter lead strap temperature of 963 K (determined

experimentally from SC-1 data), constant current of 40 amperes, and a

collector temperature of 923% .

Figure 3-3 is a sketch of the area of concern. The heat conducted from

A to B through the envelope is given by

2w &)
"4 _ k2 g (T, - Ty fomw, )
C(A"‘B) (fB\ 4”9(A - B)
in 'r—j
A
where k is the thermal conductivity of rhenium taken at T,, £ is the

A’ A-B
envelope thickness of section A-B, r are the radii, and p is the elec-

trical resistivity at T, for rhenium,

On the collector side of thé envelope, heat is transferred by atom con-
duction, radiation, and electron cooling. The atom conduction may be

estimated by

. = )\m (.TA - TC) A(A_B) (é)
P (1.15) €10 2)(T, + T.)
a+ - A€

(A-B) is the envelope area (A-B), TC is the

collector temperature, d is the envelope-collector spacing, and P is

where Am is a comstant, A

the cesium pressure.
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The electron cooling term is given by
2ij
q = i (@ +—=+V)A 7
ecQA—B) A e m’ "~ (A-B)

where ¢A is the emitter-envelope work function taken at A and Vm is the

electron space charge given by

v - k?A /o Jsat
m e J (8)
J is the saturation current at T, .
sat A

The heat lost by radiation is given by

&

4 = €9 (ZT;: - T Ay (9)

" (A-B)

where o = (5.67) (10"12) and € = 0.16.
4
The texm 2?; includes radiation from both sides of the envelope.

The total heat lost in the section from B to D can be estimated by Eq. 10,

assuming that only the conduction and radiation terms are significant.

2 ’p
k2w L(B-D)(TB - TD) - 1i7p 4n o

Q = = (10)
C(B-D) [ 4T 5Dy
Iy
The radiation losses from B to D are given by
_ 4 4
. = €9 A(B—D) (2TB - TC) (11)

where the factor 2 is to include radiative losses from both sides of

the envelope.
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The total heat balance from A to D is given by Eq. 12,

Ca-py = L@y T T %c@-3) T Yra-B) * 9 (8-D) (12)

From the boundary conditions,

q, = (1.767)(10“%} watts

qec(A-B) = 101.4 watts

g = 304 watts

Igpy = (0-997) (107*%) (ZTg - Tg).

Since TB occurs in QC(A-B)

qr(B-D) to the fourth power, in the solution for T

and QC(B—D) to the first power, and in
B? qr(B-D) will be
neglected to avoid the transcendental equation; in the iteration, the

effect of qr(B-D) on the final answer can be dekermined.———f

In Egs. 5and 10, the thermal conductivity of rhenium, k, is taken to

be 0.51 watt/em 0C, and the resistivity is taken to be 80 x 10"6 ohm-cm.
TB is .found to be 1167°K by solving Eq. 12. With this value for TB’ an
iteration can be made assuming linear temperature gradients between A
and B and B and D, solving for Té. The temperatures will be AB =
1420°K and TéD = 1065°K. As seen before, the atom conduction loss is

sm2ll and will be negleéted in the iteration. Under the new conditions,

1

qu(A-B) 97.385 watts
§

qr(A—B) 15.5 watts
v =

qr(B—D) 1.995 watts
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Again, solving Eq. 12 with these temperature gives Tﬁ = 1206?K.

B

TED = 1084°K. Under these conditions,

gives temperature gradients of T} = 1440°K

A second iteration using T AB

ng(A-B} 97.87 watts
9 (A-B) 16.43 watts
q;(B_D) 2.258 watts

Solving Eq. 12 with the temperatures f{rom the first iteration gives TE =
12030K, showing that the ceramic spacers between the collector and
emitter envelope will not be subjected to temperatures which might de-

compose or otherwise damage them.

Although this method of analysis is not as precise as fin treatment,
for example, it is felt that the results yielded are sufficient for

this problem.

The electron guns of S5C-2a and SC-2b are held in place by insulated
supports on the collector. The 5C-1 electron gun-was mounted on the
emitter lead straps. It was felt that the new mounting on the collec-
tor permitted future converter-emitter redesigns without affecting the
SC-2 electron gun mounting. Two holes were drilled in collector-radiator

to accommodate the gun's insulated supports

The collector of 5C-1 received a layer of Rokide-C to raise the emissi-
vity of the radiating area to insure that the collector could be cooled
to desired operating temperatures. During the testing of SC-1, it was
found that the opposite effect occurred. Because of the very large area
provided by the cylindrical geometry, the collector had a tendency to be
cooler than originally expected. The following calculations show the
approximate heat rejection from the niobium collector without Rokide-C.
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The heat input to the collector is given by Eq. 13.

Q. = Qp +Q + Qg S (13)

where deh is the electron heating of the collector given by

ek T 5
= 14 ¢C 4--E—R— (14)

th
¢C is the eollector work function and TPE is the plasma temperature.

The heat transferred from the emitter to the collector by radiation is

given by -

Qr = ge (Tg - Té) AC (15)

where ¢ and ¢ have the usual meaning, and AC is the collector area.

The cesium conduction term is given by

A (T. - T.) A
q = b &% : (16)
P (1.15) (107 ) (T, + Tp)
d +

P

The following values are used in determining the heat input to the

collector:

¢C = 1,45 eV
T = 4000°%K

P o
?E = 1723°K

o

TC = 973K
idc = &40 amperes

Equations 14, 15, and 16 then give the following results:
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Qr = 35.9 watts,
th = 77.32 watts
QCS = 10.00 watts,

The total heat input to the collector of S8C-2a is thus 123.22 watts.

The collector is shielded from the collecting surface back to the
insulator-collector flange. From Fig. 13 the diameter of the flange

is seen to be 1.58 in, The problem is to determine the temperature
drop from the collecting surface to Lhe flange radius. B8ince the col-
lector is shielded over this region, only conduction heat transfer will

be considered. This is given by Eq. 17, including the joule heating

term.
- -
Y r
in 2 izp in (——)
1 1
B = om (Bt ame (17)

r1 and r, are the cailecting surface and the flange radii, respectively,
QT is the total heat input to the collector, and t is the collector

thickness from Fig., 13. The values are as follows:

r, = 1.026 cm

r, = 2.515 em

QT = 123,22 watts
k = 0.67 watts/cm (for niobium)
t = 0,4826 cm

T, = 973K

idc = 40 amperfg
p = 4.5 x 10 ohm-cm
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TC is the collector surface temperature. The temperature at the flange

(at t,) is determined from Eq. 17 to be T, = 919°K.

Assuming that the heat conducted down the collector is ultimately dis-
sipated by radiation, a piece-wise solution is attempted in deter-
mining the collector-radiator temperature. The fifst portion will be
taken to 3 cm., The following values apply in determining the tempera-

ture at 3 cm by the conduction term:

T, = 919°K

r, = 2.515 cm

ry = 3.00 cm

QT = 123,22 watts
k = 0.67
t = 0.4826 cm

T3 is found to be 908°K. Usiny (T3 + Tz)/Z-as an average temperature for

radiation over this region, the heat radiated may be found from Eq. 18.

_ 4 . 2 2
Qr = €0 T(3-2)n (r3 - r2) (2) (18)
where € = 0.1 for niobium
(o]
T(3'2) ekl -12 2 o 4
o = 5.67 x 10 wattsfem® K

The solution of Eq. 18 gives Qr = 6,66 watts,

In the last section the heat conduction is determined from the following

values;:
o
T3 = 908K
r, = 7.62 em
Q3 = 116,56 watts
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Solving Eq, 17 with these parameters gives T4 = 895°K, The .radiation
over the area from 3 to & at an average temperature of 902°K is 12 watts.
Thus the average temperature of the collector-radiator is 907°K. These
calculations thus show that the cutouts for the ceramic rings do not
impede the heat rejection required of the collector-radiator. The re-
sults from the above calculations were used as a éuide in the design of
converter $C-2a. Converter 35C-2a was fabricated according to the design

agreed upon through the design iteration procedure.

During postoperative examination of SC-1, the filament winding impres-
sions were evident on the outside of the emitter. This led to the con-
clusion that some temperature gradients might have thus been the result
of the small distance between filament and emitter. The emitter was
probably hotter in areas directly adjacent to the filament wires., This
problem was reduced considerably by fabricating a filament with a diam-
eter of 0.25 in. 0.D., shown in Fig. 3-4, The filament was a 10-turn
counterwound 0.020 in. diameter tungsten wire filament. The filament
diameter section was 0.5 in. long. The smaller diameter provided for
more uniform heating and reduced the criticality of centering the fila-

ment with respect to the emitter.

3.2 CONVERTER 3C-2a AND SC-2b FABRICATION

Converter SC-2 had the same design parameters as SC-1; i.e., a power
.density of 4 W/cm2 at 0.7V at & measured hohlraum emitter temperature
of 1400°C. The refinements of SC-2 were predicted upon the perform-
ance of SC-1, the large split ring ceramic introduced in an effort to

eliminate shorting.
The cleaning procedures for the SC-2 parts are given in Appendix 1.

The brazing, firing and electron beam welding parameters for each of

the components are given in Appendix 3.
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Initial testing ofSC-2a revealed a failure of the electron beam weld

of the emitter envelope to the emitter. The failure appeared to be due
to thermally induced stresses in the envelope. The condition was aggra-
vated by the bombardment of the envelope by the high efficiency radia-
tion shields. This created thermally induced stresses in the envelope

by unequal heating of the envelope.

A feasibility weld was performed with the welding parameters used on
the device. The resulting cross-section of the weld shown in Fig. 3-5

indicates that the weld was reliable under normal operating conditions.

SC-2b was fabricated by reworking SC-2a. The device was cleaned with
distilled water and alcohol. The envelope was then rewelded to the
emitter and SC-2b was processed and loaded with cesium in the usual

manner.

Figure 3-5 is the photomicrograph of the feasibility weld of a rhenium
envelope to a cylindrical rhenium emitter. The magnification is 150X.
The penetration of the weld is approximately 0.017 in. The small grain

size provides good strength and reliability.

The weld parameters were as follows:

Filament current = 1.75 (amperes)
Accelerating voltage = 150 (kV)
Beam current = 3.4 (mA)

3.3 CONVERTERS SC-2a AND SC-2b PERFORMANCE TESTING

Figure 3-6 is a current optimization curve at a constant voltage of 0.2V,
. o (o}
an emitter temperature of 1300 C, and a collector temperature of 730 C.

: : ; : o
The optimum cesium reservoir temperature is 298 C at a current of 47.8A.
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Figure 3-5.

Photomicrograph of the Rhenium Envelope-to-
Emitter Electron Beam Weld on Feasibility
Samples. Magnification: 150X
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Figure 3-6. Current Optimization Plot for SC-2a Taken at
Tg = 1300°C, Tg = 730°C and a Constant
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Figure 3-7 is a current optimization curve at a constant voltage of
o}
0.4V at an emitter temperature of 1300 C and a collector temperature
o . . . o
of 648 C. The optimum cesium reservoir temperature is 272 C at a cur-

rent of 9.9A.

in Fig. 3-8, at a coustant voltage of 0.6V the optimum cesium reservoir
o .
temperature is 254 C with a current of 1.34A. The emitter temperature

was 130000 and the collector was 630°C.

Figure 3-9 is a performance plot for8C-Za at an emitter temperature of
1300°. The data at voltages above 0.5V are not truly optimum because
it was impossible to obtain the high collector temperatures required.
The device was designed and built to operate at 1400°C with a current

of 45A.

At an emitter temperature of 1400°¢ optimizations were performed at
0.4V and 0.5V. In Fig. 3-10, at 0.4V the optimum cesium reservoir
temperature was found to be 299°C with a current of &44.8A. The col-
lector temperature was 730°¢C.

At a constant voltage of 0.5V, the cesium reservoir temperature was

found to be 294°C with a current of 33.9A as shown in Fig. 3-11.

Figure 3-12 is a performance plot for SC-2aat an emitter temperature
of 1400°C.

As shown in Fig. 3-12, at 0.5V, a current of 33.68A was obtained at
1400°C. The power density is therefcre 4,21 W/cm2 assuming a 4 cm2

emitter area.

In Fig. 3-12, data at 0.3, 0.4, 0.5, and 0.6V were taken under steady
state dec conditions. After these data were taken, the emitter-envelope

weld opened up.
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The apparent cause and solution of this failure was discussed in the
lagst section on fabrication. The device was ultimately reloaded and

tested.

Upon testing the device again, it was found that the 1300°¢C data could
be reproduced. At 1400°¢ and above, it was extremely difficult to re-~
produce data due to apparent emitter-collector shorting. Apparently
the second welding created a certain misalignment of the emitter with
respect to collector. This manifested itself as shorts at elevated
temperatures. One method used in an attempt to realign the emitter

was to cycle the converter a number of times to a high temperature
(170000). This operation permitted reproduction of various 1600°¢ data.
At 150000 the criticality of the temperature on shorting allowed only

ac data to be taken.

Figure 3-13 is a current-voltage ac sweep oscillograph. The emitter
O
_temperature was 1300 C, the collector temperature was 76800. The cesium
. o) . . .
reservoir temperature was 323 €. From this information, the performance

plot, Fig. 3-14, was generated.

Figure 3-15 is a current-voltage ac sweep oscillograph at a cesium
reservoir temperature of 305°C and a collector temperature of 733°¢C.
The performance plot, Fig. 3-14, shows the optimum data from Fig. 3-15

at 0.35V and a current of 36A. This is a power density of 4.9 W/cmz.

The 1500°C performance plot is shown in Fig. 3-16. At 0.4V, the current
was 53A giving a power density of 5.3 W/sz. The collector temperature
was 77500.at a reservoir temperature of 3250C. At 0.5V the current was
36A for a power density of 4.5 W/cmz. The collector temperature was
762°C and the reservoir temperature was 325°C. At 0.6V the current was
224 for a power density of 3.7 W/cmz. The collector temperature was

704°¢C with a reservoir temperature of 300°¢.
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Oscillograph from SC-2b at Tp = 1500°C and
T, = 768°C at T = 323°.

Scale: X = 0.1 volt/division, Y = 20 amps/division

The bright spot in lower left hand corner of photo
indicates the zero axis.
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Figure 3-17 is a photograph of SC-2b after removal from the test

gantry following performance testing.

The data sheets and I-V characteristics for SC-2a and SC-2b are given

in Appendix 4.
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SECTION 4

CONVERTERS SC-3a AND SC-3b

4.1 CONVERTERS SC-3a AND SC-3b DESIGN

Converter SC-3 was designed to improve upon 5C-2 in the following areas:

a. Stronger emitter support system for resistance to environ-
mental stress by a convelute and conical bend in the rhenium

envelope

b. More compact converter - reduce emitter lead strap width by
20 percent

c. Better radiator sizing

Figure 4-1 is an assembly drawingof $C-3a. The conical shape of the
envelopes with the convolute is shown. The emitter is slightly longer
to accommodate the envelope. Converter 5C-2 emitter area was 4 cm2.
Converter SC~3 has a 4.06 cm2 emitter. Wrought rhenium was used for

the emitter, replacing CVD rhenium, to reduce the cost. The CVD rhenium
was not ortented and therefore no performance difference should be

attributed to this change. -

The thickness of the converter was reduced by designing a fabricated
ceramic metal seal with a convolute in the flange. The convolute ih
the flange allows for thermal expansion. With this design, the ceramic
subassembly was electron-beam welded directly to the collector, with
the plane of the bottom of the ceramic coincident with the collector
surface. This allows the overall thickness of the converter to be

reduced from 1.92 cm to 1.52 cm.
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The collector area was reduced to 3,67 sz because the thickness was
reduced. The side wall spacing of $C-1, $C-2a and $C-2b is 0.010 inch
The added 0.020 in., of SC-3a and SC-3b provided by the new emnvelope
design set the side wall spacing at 0.030 in. at the plane of the
collector face., 8Side wall emission collection from the envelope for

5C~3a and SC-3b was thus negligible,

During the testing of SC-2a and S$C-2b it was noted that the high
efficiency radiation shields were possibly causing excess heating
of the emitter envelope, causing warping and therefore apparent
emitter-collector shorting. It was thus decided to forego furtﬂef
attempts at producing a high efficiency electron gun and concentrate

only on converter performance.

Figure 4-2 is a drawing of the emitter support structure (envelope).
A stronger emitter support system was agcomplished by a single con-
volution and a conical bend in the rhenium envelope. The convelution
allows -the envelope to expand radially with temperature. The conical
bend also provides added strength to the envelope for resistance to

enviroomental stresses,

4.2 CONVERTERS SC-3a AND SC-3b FABRICATION

The envelope convolution and bend are cold-formed in the rhenium. Two
vacuum interstage anneals of 15 minutes each at 1700°¢C were required

during the fabrication of the structure.

Figure 4-3 shows the ceramic-to-metal seal assembly for S5C-3a. The
overall converter thickness was reduced by providing a convolution in
the collector flange of the seal assembly., The seal subassembly was
electron-beam welded to the collector-radiator assembly. The plane

of the seal flange is coincident to the plane of the collector-radiator.
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During the electron-beam welding of SC-3a the ceramic seal leaked.
Tt was found that the outside flange weld to the collector was not
satisfactory since mechanical and thermal strains put the ceramic
in tension. Therefore, SC-3b was fabricated by welding the seal

flange on the inside; the ceramic was ultimately put into compression.

The brazing, firing and electron beam welding schedules for SC-3a and

5C-3b are given in Appendix &.

4.3 CONVERTER SC-3b PERFORMANCE TESTING

The cesium reservoir and collector temperatures were optimized during
testing by visual means. Lengthy plotting procedures were eliminated
in order to save time and conserve funds. The optimizations were

achieved in iterative manner until no charge could be detected.

Figure 4-4 is the performance plot for SC-3b taken at the design emitter
temperature of 140000. At 0.4V the current was 39.0A, giving a power
density of 4.33 W/cm2 based on a collection area of 3.6 cmz. The optimum
collector and reservoir temperatures were 65400 and 32100. At 0.5V the
current was 27.8A, giving a power density of 3.86 W/cm2 based on collec-
tion area. The optimum collector and reservoir temperaturec were 630°¢C
and 318°C. The collector temperatures at 0.4V and 0.5V were achieved
without the use of any external power input to the collector-radiator

heaters.

Figure 4~5 is the performance plot taken at 1300°¢ (IOOOC, below the
design emitter temperature). At 0.3V the current was 30A, giving a
power density of 2.5 W/cmz. At 0.4V the current was 15.8A, giving

a .power density of 2 W/cmz.
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Figure 4-6 is the optimum performance plot taken at 1500°¢ (IOOOC above
the design emitter. temperature)., At 0,4V the current was 48.2A, giving
a power density of 5.35 W/cmz. At 0.6V the current was 31,0A, yielding
a power density of 5.15 W/cmz. At 0.7V the current from the'plot is

22,0A, giving a power density of &.27 w/cmz.

Figure 4-7 shows a performance composite of 5C-3b taken at 130000, 1400°¢C
and 1500°C.

The shorting conditions displayaed by SC-laand b and SC-2z and b were eliﬁ—
inated in SC-3b. The successful testing of SC-3b provided the ultimate goal
of the program; the achievement of the performance goals of the program
with the new cylindrical coverter design. By operational TE = 1400°¢
with a power density of 3.86 W/cm? at 0.5V, 96.5 percent of the per~

formance goals were met.

The data sheets and I~V characteristics for converter $C-3b are presented

in Appendix 4.
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SECTION 5

CONVERTER 5C-4

5.1 CONVERTER SC-4 DESIGN

With the success. of converter SC-3b dictating the design of SC-4, only
the improvement of converter fabrication was pursued in designing SC~4.

This was accomplished by a variation in the seal design.

Figure 5~1 is an assembly drawing of SC-4. The insulator subassembly

is electron-beam~welded to the collector at the inside radius of the
seal flange. Previous seals were designed so that the weld would be
made on the outside radius of the seal flange. In fabricating S5C-3a,

it was found that the outside weld was not completely satisfactory since
mechanical and thermal strains put the ceramic in tension. By welding
the flange on the inside, the ceramic is ultimately put in compression.
This design allows the use of a thinner insulator subassembly, thus

reducing the converter overall thickness by approximately 20 percent,

but is was not accomplished in this converter.

The design parameters of SC-4 were the same as for SC-1, SC-~2a, SC-2b ana

8C-3a and SC-3b;i.e., a power density of 4 W/cm2 at 0.7V at an emitter
temperature of 1400°C. ’

5.2 CONVERTER SC-4 FABRICATION

Converter SC-4 was fabricated in the same manner as S¢-3b., The brazing,

firing and electron beam welding schedules are presented in Appendix 5,
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5.3 CONVERTER SC-4 PERFORMANCE TESTING

Figure 5-2 is the performance plot for SC-4 taken at the design emitter
temperature of 1400°C. At 0.4V the current was 38.0A, giving a power
density of 4.23 W/cm2 based on a collection area of 3.6 cmz. The optimum
‘collector and reservoir temperatures were 742°and 322.5°C. At 0.5V the
current was 25A, giving a power density of 3.47 W/cm;. The optimum col-
lector and reservoir temperatures were 702°C and 295°G. The collector
temperatures at 0.4V and 0.5V were achieved without the use of an
external power input to the collector-radiator heaters. This indicates

that the radiator is properly sized.

Figure 5-3 is the performance -plot taken at 1300°¢ (lOOOC below the
design emitter temperature). At 0.3V the current was 25A, giving a
power density of 2,08 W/cmz. At 0.2V the current was 43A, giving a
power density of 2.4 W/cmz.

Figure 5-4 is the optimum performance plot taken at 1500°¢ (lOOOC above
the design emitter temperature). At 0.4V the current was 504, giving

a power density of.5.55 W/cmz. At 0.6V the current was 28.54, yielding
a power demsity of 4.75 W/cmz, At 0.7V the current from the plot is

18,04, giving a power density of 3.5 W/cmz.

Figure 5-5 is the optimum performance plot taken at 1440°C. - At 0.5V

the current was 35.5A, giving a power density of 4.94 W/cmz. At 0,7V

the current was 11.5A, for a power density of 2.24 W/cmz.
Figure 5-6 is a performance composite of SC-4,

Figure 5-7 is a composite plot comparing the performance of the four

final converter designs,

The data sheets and I-V characteristics are presented in Appendix 5.
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SECTION 6

CONCLUSIONS AND RECOMMENDATIONS

The measured output performance, exemplifying the finished product of
this work, was 96,5 percent of the performance goals. Within the
framework of these program goals, the converter physical size was
minimized and the performance and structure were optimized. HNew
technology in the form of conical and convoluted rhenium emitter
envelope structures was developed, along with the split ring ceramic

for the envelope-collector and the conical collector.

During the development of SC-1and 8C-Za and 5C-2b, all the problems men-
tioned during this programwere solved. Converters SC-3b and SC-4 were

ricated and tested providing the successful conclusion of the program.

The performance of these converters has been established during this
program, It is recommended that this design be incoréorated into a
generator in order to evaluate the performance in a simulated multiple
converter configuration. Other developmental considerations such as
emitter and collecteor heat pipes must be pursued in order to achieve

the ultimate thermionic conversion generation system.

4018-Final 6-1
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APPENDIX 1

CHEMICAL CLEANING PROCEDURES
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APPENDIX 1

CHEMICAL CLEANING PROCEDURES

1.1 RHENIUM

General oakite procedure

oo

Place in hydrochloric acid and boil for 15 minutes

. Rinse with distilled water

o0

Rinse in two boiling baths of distilled water
Ultrasonic in alcohol for 30 seconds
Hot air dry

Wrap in lint free, sulpher free paper

00 @

Store in a plastic bag
1.2 OAKITE

1 - part powdered oakite

8 - parts distilled H20

Stir and partially dissolve oakite in cold water, then heat to 80°C

and use at that temperature. Place parts in oakite.

1.3 MOLYBDENUM

a. Qakite cleaning procedure

b. Place in hydrochloric acid and boil for 15 minutes
c. Rinse with distilled water

d. Rinse in two boiling baths of distilled water

e. Ultrasonic in alcohol for 30 seconds

4018-Final 2



f. Hot air dry
g. Wrap in lint free, sulpher free paper

h. Store in a plastic bag
1.4 TANTALUM

a. General oakite cleaning procedure

b. Place in hydrochloric acid and boil for 15 minutes
¢c. Rinse with distilled water

d. Rinse in two baths of boiling distilled water
Ultrasonic in alcohol for 30 seconds

Hot air dry

Wrap in lint free, sulpher free paper

v < T o (N (1

Store in a plastic bag
1.5 NIOBIUM

a. Ozkite cleaning procedure

b. Place in ¢old niobium dip for two minutes
c. Rinse with distilled water
~
d. Rinse in two boiling baths of distilled water

Ultrasonic in alcohol for 30 seconds
Hot air dry

Wrap in lint free, sulpher free paper

oM o th 0

. Store in a plastic bag

1.6 OAKITE

Heat oakite seclution to SOOC
b. Heat two rinse baths of distilled water

c. Scak parts in hot oakite for 15 minutes {(during the scak the
oakite should be cooling in air; i.e., no fire under beaker)

4018-Final 3



d. Rinse parts in hot tap water until sudsing ceases
e Rinse in distilled water

£f. Boil in distilled water rinse baths’

g. Ultrasonic in alcohol (30 seconds)

h. Dry with hot air gun

i. Wrap in lint free, sulpher free paper

j. Store in a plastic bag until ready for use
1.7 WNIOBIUM DIP
400 ml acetic acid
1000 ml sulfuric acid

100 ml hydrochloric acid

Combine sulfuric acid to acetic very slowly (creates a lot of heat).

Allow to cool, then very slowly add hydrochloric acid.

4018-Final 4
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CONVERTER SC-1
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BLECTRO-QIFTIGAL GYVSTRELAD

BRAZING/FIRING SCHEDULE

DATE: 9-5-68

PART DESCRIPTION; _ Nb Converter Flanges

BRAZE TYPE: _ Qutgas Flanges at 1400°C Observed 10 Minutes

4018-001-001

WA NO.,
OPERATOR: Gon
e | TSR ey TR v 2 [ TR SC v P?f,ﬁﬁgFE ok REMARKS
0941 9 x 107 9 | ®Fon
0946 1.5 x 107° 9
0948 5 x 107° 10
0950 950° | PYROMETER 2 x 107° 11
, 0953 | 1070 8 x 107/ 12
0955 | 1230 8 x 1077 13
1001 | 1350 5 x 1077 14
X 1002 | 1410 o 9 x 1077 | 14
1006 | 1450 B 7.5.x 1077 | 14
X 1012 | 1430 7x 1077 | 11y
1017 ' _ RF Off

H

’
!
H

L

e s LT TR, P TN SRy '\l‘-(ﬂﬁ_kJVu_w .

EOS FORWM NO. 806 {7/67)



ELECTRD-CPTICAL SYSTERIS

BRAZING/FIRING SCHEDULE

BRI

DATE. ©1-23-69
PART DESI'(I:?QIPTION: Fixture for 'Lead'ét/_raps ’
BRAZE TYPE:..Qutgas
WA NO. 4018-001-001 .
OPERATOR: Gon
TIME Ti"ff‘: mV 1 Ti’f;c mV 2 Tﬁf'gc mV 3 PF&E,:?EF D,E;i} REMARKS
1536 | ROOM 4x107 ] o | rrom
1539 16 %107’ 10
1542 5.4 3.27x 107} 11
1545 9.44 2.5 x 1077 12
1549 15.67 3x 1077 13
1551 19.22 3% 107/ 14
1553% 23.07 3.4 x 10| 15
1556 25.5) 5.4 x 1077} 16
1559% 27.44 1x 1070 17
1603 28.5¢ 1 x107® 17%
1605 28.90 1x10°° 18
X - 1607 29.32 18%
1608 29.60 1.6 x 10°°| 18%
1609 29.67 , 1.6 x 10°°] 182
1610 29.671 183 |
1611 29.75 183
X ‘1612 29.82 16
1615 - 26. 50 ‘ 13
1618 22.50 10
1620 RF OFf
'eos FORM NO. 806 {7/67) 7




ELECTRO-OFTICAL SYSTERS

BRAZING/FIRING SCHEDULE

DATE: 12-16-68 :

I

PRI, R \
= xfjr"——ﬁ_k_,x A

PART DESCRIPTION: 4 sz Collector (Heater Wire and R&S Add)

-

'Y‘(‘ T

BRAZE TYPE: T3 _
L,,._._,. - ‘I‘ WA NO. Conv
29.0 -~ 29.3 1.5 min  gpERATOR: PH
. . .

e | TR ez | 2v 2] o | Y| e | e | REWARKS
1441 0. 44 0.41 1.5 x 107° 8
1445 3.4 1.6 2.3 x 107 9
1448 9.0 5.5 8.4%10° | 8
1454 10.0 6.6 s x 107 | 9
1459 12.5 9.1 9.7 x 107° | 10
1502 15.2 12.3 2.8x 1070 | 11
1505 18.1 16.3| 1.8 x 107 | 12
1509 22.5 21.6 8.0 x 10°° | 13
1512 25..7 25.4 1.1 x 107 | 14
1514 27.3 27.3 1.6 x 107> | 14%
1516 28.3 28.4 3.2 x 107 | 15
1517 29.0 29.1 5.0 x 107> | 15%
1518°Y 29.5 29.7 3.0 x 107 | 155-14
1524 Off

EO0s FORM NO. BOG {7/67) ) 5



FELECTROG-OPTIGCAL SVSTEHLZS

BRAZING/FIRING SCHEDULE

DATE: - 12-17-68

PART DESCRIPTION: 4 Cl'l'l2 (Rebraze) Heater WiTE/RES..DDA

BRAZE TYPE: Ti :
Conw
WA NO.
29.0 - 29.7 1.5 min OPERATOR: PH

v | TEMPC |y | TEUPC Ly o | TEHPC] Ly | PRESSURE N BIAL | peyapis
1514 1.0x10°%] 8 On
1517 2.5 A 8.6 x 10°°| 9
1520 7.0 4.3 1.2 x 10°° | 10
1523 12.4 .3 5:6 x 10° {11
1526 16.9 14.8 5.0 x10°% [ 12
1529 21.1 18.8 5.4 x 1078 |13
1532 25.0 24.3 1.0 x 107 | 14
1534 27.3 27.0 1.2 x 107> | 143
1536 28.2 28.1 1.3 x 107 | 15
1537 29.1 29.0 1.1 % 107 | 15%
1538% 29.7 29.7 1.0 x 10> | 15X
1544 _ Of£

EOS FORM NO. 806 [7/67) 9



ELEGCTRO-OPTICAL SVYSTERIS

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

1-24-69

Lead Strap - Nb - Re

BRAZE TYPE: Ti
WA NO. 4018-001-001
OPERATOR: Gon
1451 |room 2 x 1077 9 RF On
1454 1 x 1078 10
1457 3.92 1 x 10°° 11
1500 8.3 1% 1075 12
1504 14.80 5 x 1077 13
1508 20.30 4 x 1077 14
1511 23.47 4.6 x 10 15
1514 25.70 7.3 x 10 16
1518 27.42 1.2 x 10~ 17
1521 28.64 2 x 107° 17%
X 1522% 29.00 2.4 x 10° 17%
1523% 29.14 2.4 x 107° 175
X 1523% 29.18 14
1525 27.81 13
1526 26.28 12
1528 23.60 11
1529 22.55 10
1530 21.39 9
1531 20.10 7 RF
1532 18.88 Off

"0S FORM NO. 806 (7/67)
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¥ cLECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

"1-24-69

Lead Strap (Nb to Re)

BRAZE TYPE: Ti
WA NO. 4018-001-001
_ OPERATOR: Gon
0940 | RroOM .1x 1077 9 RF On
0943 0.84 6 x 107/ 10
0946 3.36 6 x 107’ 11
0950 8.36 6'x 107 12
0954% 15.22 4 x 1077 13
0958 20.17 3.6 x 10| 14
1001 23.60 4 x 1077 15
1004 25. 80 5.6 x 1077 16
1007% 27.44 9.2 x 1077 | 17
1010% 28.38 1.4 x 107° 17%
1012 28.7d 1.4 x 10°%] 18
X 1012} 28.94 18
1013 29.04 17%
1013% 29. 14
X 1014 29,10 14
1015 27.74 14
1016 26,4 13
1017 25.08 12
1019 22.74 11
1020 21.84 10
1021 20.64 9
1023 18.87 RF Off
1T

. EOS FORM NO, 806 {7/67}




ELECTRC-OPTICAL SYSTEMS

Anpde to Cathode

BRAZING/FIRING SCHEDULE

DATE:

2/6/69

Page 1 of &4

2

4 cm

resistance 5.5 k)

PART DESCRIPTION:

Converter Final

degas, C. loading and T/C calibration

gt

BRAZE-TYPE: |
Bottom hole emitter
pyrc obs. WA NO. ]
OPERATOR: Dave Pyle y
TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL
TIME No.1 [PV 1] No.2 [™V2] (0.3 [mV3]|  (mmHg) " No. REMARKS
Emitt Emitte Loadi Int.
BT/5T Rnl (Top] BE/PT 1P% Rh| Tee © e
(BOTTOM)
2036, 1x 10527
2 x 10_7 Filament on
Fil., shorted tqd it'sf own turys
Installled new #il. 2|/7/69
1413 ' 8 x 10-2
1 x 1077 © Fil., and bomb
1430 Gun hdlder sta¥ting {to short on
power [off
1630 Mountdd Alzoq poard facross baéck of] gun Fil. on H
bomb on
1645 124096 {1229°¢  [12.28 1245°C {12.47| Guu logks OK I
B.J.Cc.l 10 2 x 10~ ﬂ
1250°¢ 1 x 1077 1
1650 Reducing power
1700 Power |off H
' |
1
05 FORM NO. BO6 {7/67) 12 .



FrecTro-opTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

) Page 2 of 4
DATE: 2/8/69
PART DESCRIPTION: 4 _cm? Comverter
ERATECEYRE: T/C Calibration degas and Cg Loading
Hole Hole ~
Obs. Obs. WA NO.
Pyro Pyro T/C Emitt T/C Emitt Loadin
. Pyle
. Top Bottom Top Bottgrl;ERATOR' Tee & *
i TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL
’TIME No. 1 mV 1 No. 2 mY 2 No. 3 mVY 3 (mmHg) No. REMARKS
¢
| Int, Ext.,
' -9
&0750 > x 10 Fil, & bomb on
1 x 1077
0820 990°c | 889°c | 8.31 895°c | 8.38 1.8 x 10-8
j 1.8 x 107/
0830 | . |1140% | 1111°c |30.87] 1128%c [11.07 1.5 x 10-2~
7« 10~
0839 1312°G| 1275 12.83] 1307 13,22 7 x 1022~ Enitq surface temp.

X A 10~7{ Top ¥290°C, Bottom 1330§¢

Seals apd colledtor rpnning alout 7P0°C at tthis ppint,

0859 1400°c | 1358°¢ {13.83| 1403°C |14.37 2.72| 15 x 10/‘6’ Emity surface; top
|« 107] 13529c, bottom 1395°%
0912 1400°¢ 2.75 8 x 1Oy Surf:jce; top 1355°¢,

A 107§ bottdm 1390°C

Tee healter on, power fin at 1400°C epitter

Fil, 13L.0V x 1445 A bpmb 310V|x 485|mA Surféce temp; top
3924 1400°C 8.03 13509¢, bottom 1400°C
0938 1395 1357 13.82] 1385 14.15| 289% " {11.75} 1.0 A inpuf to tde heater

1.5 x W
" | A 10-7
1027 1375%¢| 1400°% | 1363°¢ [13.89 1395 14.28] 285% |11.60]5 ¥ 1077 Surfdce; top 1350°C,
A 10~7| bottdm 1400°C

1117 1400°¢ 285 |11.60] 4-5 x 105
575 x 10~

1150 1395°% 284 |11.55/4.0 x 1027
' 777 x 1077

1245 1395°¢ , 284 ]11.56{3.0 x 1022

! |« 10-7

:
’ J.‘:FORM NO. 806 {7/67) 13 ‘




ELECTRO-GPTICAL SYETEMS

BRAZING/FIRING SCHEDULE
Page 3 of &4

DATE: 2/8/69

2

PART DESCRIPTION: 4 cmc Converter

T/C calibration degrees and Cg loading

BRAZE TYPE:

Hele Hole

Obs. Obs. WA NO.

Pyro Pyro T/C Emitt T/C Emitt Loading Pvle

Top  Bottom Top Bo tEhRRATOR: Tee .

TEMP.°C TEMP.2C TEMP.°C PRESSURE | DIAL
TIME TIME Ne. 1 my 1 No. 2 myY 2 No. 3 mV 3 (mmHg) Ne. REMARKS
1330 1400°¢C 286 |11.63]2:0 ¥ 10274
770 x 107

1352 1400°C 285°C |11.60[1-8 x 10°74

2.0 x 10-7

Internall pressupde on [log scald readp 1.8 x 167 tofr current s¢ale rdads 85 pA

~ 1.2 x 1077 tor usiphg curreijt vs pump predsure praph

Reducing power Jnput

1403 All powkr off

1420 Device {8 200°C internpl pressyre, op current] scalk 37 pA, venfed jayd to 10" Hg

of Argoh with nd incrpase in internpl pressdre.

05 FORM NO. 806 (7/67) 14



pzn.sc'mo-ommAu SYSTEMS

1221 = 300°C for 1 hr

BRAZING/FIRING SCHEDULE

DATE

PART DESCRIPTION:

2/10/69

Page 4 of 4

2
4 cm Converter

" BRATECTNFE Cs_loading
WA NO.
TEE OPERATOR:
TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
' TIME No. 1 mV 1 No.2 |mVY2 No.3 |mV3 (mmHg) No. REMARKS
Ventefl jar chdcked fesistande anofle to catlhode,|it was 1.4 kQ

L 1420 1A input
’ 1435 300°¢ [12.21 2 x 1077 to tee heater
L 1500 300 12.21] 6 x 10°8 0.6A input
! 1517 300 12.21 7.0 x 1078 0.6A input

1530 296  |12.10 5.0 x 10-8 0.6A input

1545 Powey off

1630 Vented |jar ahd removed conperter, pinchefl off loading tee.| Opened
L . loading tee ho Cg ingide, Jlooks cldan. Resistance apode tq cathode 0f)
7
{
h
|
b P,
ls FORM NO. 806 {7/67) £ i




ELECTRO-OPYICAL SVYSTENMS

BRAZING/FIRING SCHEDULE

DATE: 1-23-69

PART DESCRIPTION:

2
Conv Seal Test 4 cm

BRAZE TYPE: Tesat.
OPERATOR: PH
TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
TIME Neo. 1 my 1 Ne. 2 mV 2 No. 3 mV 3 {mmHg) No. REMARKS

0939 JIG-BOKTOM JIG-TIOP 5.0 x 10°7] 14 On
B-03 0942 53 0.32 50 10.30 1.2 x 10'6 16
T-02 0945 86 0.54 88 | 0.56 2.6 x 10°°| 18
P13 0948 | 124 |o.s2} 137 |o.92 24 % 10°° 20
T-27 0951 | 164 |1.14| 191 |1.36 2.4 x 10°°| 22
T_4] 0954 | 219 li.60} 260 | 1.9 3.2 x 10°°] 24
T-67 0957 | 296 {2.28] 363 [2.90 5.4 x 1078 26
T-96 1000 393 3.18 490 | 4.12 4.2 x 10°°| 28
T-119 1003 | 514 {4.36] 633 |5.56 8.4 x 10°°| 30

GOING DOWN

;

i

1

| i

: [
EOS FORM NO. 806 {7/67) 16 .




ELECTRO-OPTIGCAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 1-23-69
Mo .
PART DESCRIPTION: Fixture for Lead Straps
BRAZE TYPE: Outgas
WA NO. 4018-001-001
OPERATOR: " Gon
Tine | TEPSC | gy | TEPSIC o | TEHPSC 5| PRESSURE | DALY pemarks
1536 | ROOM 4 x 1077 9 RF On
1539 6 x 107’ 10
1542 5.46 3.27x 1077 | 11
1545 9.46 2:5 x 1077 | 12
1549 15.62 3 x 1077 13
1551 19.22 3 x 107/ 14
1553% 3.67 3.4 x 1077 15
1556 25,52 5.4 x 1077 | 16
1559% 27,44 1x 10°° 17
1603 [é8.54 1 x 107° 17%
1605 28.90 1 x 10°° 18
X 1607 29.32 18%
] 1608 29.60 1.6 x 1072 | 18y
1609 29.67 1.6 x 107° 182
1610 29.67 182
1611 29.75 183
X 1612 29,82 16
1615 26.50 13
1618 22.50 10
1620 RF Off
il

EOS FORM NO. 806 (7/67}




ELECTRO-OPTICAL BYSTENS

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

1-24-69

Lead Strap (Nb to Re)

EOS FORM NO. BO6 (7/67)

BRAZE TYPE: Ti
WA No. 4018-001-001
OPERATOR: Gon
Tive | TEMPSCH oy T C v 2 T'ﬂf‘gc ny 3 P?Eﬁﬁng DIAL REMARKS
0940 | ROOM 1x 1077 9 RF On
0943 0.84) 6 x 107 | 10
0946 3.36 6 x 1077 11
0950 8.36 6 x 107 | 12
0954% 15.22 4 x 1077 13
0958 20.17 3.6 x 1077 ] 14
1001 23.60 4 x 10”7 15
1004 25. 80, 5.6 x 10| 16
1007% 27.44) 9.2 x 107/} 17
1010% 28.38 1.4 x 10°°| 173
1012 28.78 1.4 x 10°°] 18
X 1012% 28.96 18
1013 29. 04 175
10135 29.14
X 1014 29.10 14%
1015 27.70 14
1016 26.40] 13
1017 25.08 12
1019 22.70 11
1020 21.8 10
1021 20.64 9
1023 18.87 RF Off
K




ELECTRO-OPTICAL SYSTERIS

BRAZING/FIRING SCHEDULE

DATE: 1-24-69
PART DESCRIPTION; .. ead Strap - Wb - Re
BRAZE TYPE: Ti
WA NO. 4018-001-001
. OPERATOR: Gon
1451 ROOM 2 x 107’ 9 RF On
1454 1x10° |10
1457 3.93 1 x 1070 11
1500 8.3( 1x 1078 12
1504 14. 8¢ 5 % 107/ 13
1508 20.30 4x 107 |14
1511 23.47 46 x 1077 |15
1514 95.70 7.3x 1077 | 16
1518 27.42 1.2 x 10 |17
1521 28. 64 2 x 10°° 17%
xt 1522% 29.00 2.4 x 10°° | 17y
1523% 29.14 2.4 x 107 17%
X 15233 29.18 14
1525 27.81 13
1526 26.28 12
1528 23.60 11
1529 22.55 10
1530. 21.39 9
1531 20. 14 7 RF
1532 18. 84 Off
L
EOS FORM NO, 806 {7/67) 19




ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

Station 1 Coil 8" DATE: 1/30/69
Grid 75 PART DESCRIPTION: 4 cm® Converter
Tap 6 !
) " BRAZE TYPE: Seal \
14.8 mV - 5 min YA N, 4018-001-001 |
OPERATOR: PH '
TiE | TEMPIC v 1 | TR C L my 2 | TEMPCT v g P?fif{ﬁfg Dk REMARKS
1405 Bottof Top 1.6 x 10-6 |14 RF on
B - 13 1408 131 | o0.88] 118 0.78 1.2 x 1078 }16
B - 19 1411 188 | 1.34] 169 1.18 1.4 x 1070 |13
B - 17 1414 233 | 1.72] 216 1.57 2.0 x 107° |20
B - 14 1417 | 265 | 2.00] 251 1.88 2.3 x 107 |22
B - 10 1420 324 | 2,59 314 2.44 3.2 x 10°° |24
B - 09 1423 378 | 3.09 369 2.96 4.0 x 107% |26
B - 16 1426 451 | 3.74| 436 3.59 4.2 x 107° |28
B - 06 1429 560 | 4.62] 534 4.56 4.6 x 1075 |30 - E
T - 11 1433 717 | 6.44] 728 6.56 2.3 x 10°6 |32 ]
T .22 1437 843 | 7.80 865 8.064 2.9 x 107°% |34 ﬂ
T - 35 1441 | 1073 [10.42{ 1208  |10.84 2.5 x 1078 |36 '
T - 26 1643 | 1197 J1l.9 1223 j12.21 3.8 x 107° |38 |
T - 16 1445 | 1339 {13.6 | 1355  l13.8 1.0 x 1078 Juor
T - 17 1446 | 1422 {14.6 1439 |14.8 5.0 x 107° |37 Braze
T - 07 1448 | 1447 |14.99 1454 J14.98 4.0 x 107 {asy
1451 | 1442 [16.84] 1649 |14.84 2.6 x 107° 136-30 |
1452 28 |
1502 off 1
i
]
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_I:memo-owﬂem. BYSTEMNS

B4

BRAZING/FIRING SCHEDULE

Station 1  Coil 8" DATE: 1/30/69
Grid 75 PART DESCRIPTION: 4 cm® Seal (Conv) cyl
Tap 6
P BRAZE TYPE: Seal
4.8 mV ~ 5 mi .
o min WA No, _ 4018-001-001
OPERATOR: PH :
TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL
1 TIME No. 1 mY 1 No. 2 mY 2 No. 3 mY 3 (mmHg) Nao. REMARKS
0902 Bottohn Top 9.0 x 1077 |14 RF on
T - 11 0905 97 0.6 108 0.70} 1.0 x 1078 |16
T - 06 0908 157 1.08 163 1.13 1.1 x 107 |18
-0- 0911 208 | 1.50 208 | 1.50 1.4 x 10~8 |20
B - 07 0914 209 | 1.8 242 | 1.80 2.2 x 107° |22
. B - 11 0917 314 | 2.44 303 | 2.34 2.2 x 1076 24
/! B - 13 0920 386 | 3.1d 371 | 2.9g 2.4 x 1076 {26
B - 10 0923 557 | 3.5d  &a7 | 3.70 2.4 x 107° |28
T - 02 .0926 546 | 4.6 548 | 4.70 2.2 x 1079 |30
T - 21 0929 637 | s5.6d 658 | 5.82 2.9 x 1076 {132
VT - 34 0932 788 | 7.2d 822 | 7.57 3.4 x 1076 |34
T - 50 0935 953 | 9.03 1003 | 9.60 3,0 x 1079 {36
T - 45 0938 | 1122 {il.0q 1167 |11.54 4.2 x 107% |38 )
" p .23 0941 | 1347 [13.7] 1370 |13.98 8.5 x 1076 |41
LT - 21 09422 | 1414 |14.5| 1435 |14.75 4.6 x 107° |37 Braze
) T - 06 0944 | 1444 |14.84 1450 |14.94 2.4 x 1076 | 353
=0 0947 | 1445 |14.84 1445 |14.88 2.0 x 10-6 | 35-30
; 0948 28
0958 off
b

05 FORM,NO. 8065 {7/67}
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1062
ELECTRO-OPRTICAL BYSTEMS, INC. ! 1SHEET NO,

T A XEROX COMPANY £ 'PAGE '0F

Ok Cikor
ELECTRON BEAM WELD[NG RECORD'
FTEM HO. Collectox ‘Flange ASSEMBLY, NO
— WELDED TO,— . ASSEMBLY_NAME
ITEM NO. Collector | SERIAL NO./S Collector-Flange
FILLER METAL. - [ G.W.R._NO! 1-4 cm
w.;._._.bl_O:._ 40 18"'001"001 1‘_”:_0_._!49_-
PATE 2/3/69 {.SHOP TRAVELER No,
REQUESTER P. Hora PHONE 2878 PLANNER J. Tallaksen
OPERATOR J. Frey _PBSE_&V.ER- P. Hora
E/B WELD SCHEDULE DEVELOPMENT DATA SHEET NUMBER 308-1
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP, | REWORK | REWORK | REWORK | ACCEPT.
DISTANCE TO'WORK -7 {Inches)
FILAMENT CURRENT. S 1.75 [Amps)
ACCELERATING VOLTAGE 120 V)
BEAM CURRENT L 3.0 (mA)
BEAM SPOT DIAMETER ACTUAL —0.008 (103 tnches)
T U4 VIEWER__ 2 ‘lincrements) :
BEAM FoOCUS 511 (Diol}.
. X
D.CTDEFLECTION.  JES
ST NO i .
o e i '
A.C. DEFLECTION .
\ LECTIO v |
CIRCLE GENERATION  'E°
: NO
3
CI'R-CLE O.D. ACTUAL —————— “0 Inchcs} .
VIEWER ... (Increments) .
- 3 "
CIRCLE LD, ACTUAL —— (107 Inches)
VIEWER . [Increments)
LINEAR SPEED o;@m@ 10
SPEED INDICATOR 60 (Dloly
TIMER off (Seconds)
SLOPE CONTROL RISE e (Perceat)
"FALL __60% . !Percent)
PULSER SETTINGS WIDTH o (4l Sec)
FREQ, _____________ CPS
VACUUM 5 x 1072 {mm of Ha)
REMARKS .~ ‘ i
) Butft weld Nb to Nb 0.020 flange 2.250 dia

Eos FORM NO. 866 (11/67), . 22
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g, HEET Not 1063
SLECTRO-ORTICAL SYSTEMS, INC, ( © ISHEETNo.

‘PAGE 'O_F_—"‘ -

" A XEROX COMPANY . i{%
o ELECTRON BEAM WELDING RECORD’
ITEM NC. Emitter ‘Flange ASSEMBLY HO
—— .WELDED TO — assempLy Namg _ Cyl. Converter
1TE'I‘_§E: Emitter LEad Strap E_SEF"._\L ND‘_45.: 1—4 (411}
FILLER METAL, | GW.R, NO:
Y5 N0 4018-001-001 "_M.0, NO,
DATE 2/3/62 | SHOP TRAVELER No.
REQUESTER F. Hora . PHoNE 2878 PLANKER J. Tallaksen
OPERATOR J. Frey OBSERVER P. Hora
E/B WELD SCHEDULE DEVELOPMENT DATA SHEET NUMBER 308"’2
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP, | REWORK | REWORK | REWORK | ACCEPT.
DISTANCE TO WORK 7 (Inches) 7" 71
FILAMENT CURRENT. 1,75 {Amps) 1.75 1.75
ACCELERATING VOLTAGE 150 (V) 150 150
BEAM CURRENT L 2:5 (mA) 3.7 3.7
BEAM SPOT DIAHETER ACTUAL — 3B (103 Inches) ‘ | min
] ) VIEWER ___ _ f{lncrements) min
BEAM FOCUS 558 {Dial) 553 553
D.C DEFLECTION:  —ES X
s NO
e e —X'
A.C. DEFLECTION -
CIRCLE GENERATION-  YEP
NO
-3
CIRCLE 0.D. ACTUAL —_— {10°~ inches)
VIEWER —_ {Increments)
3
CIRCLE 1D ACTUAL (107 Inches)
__ VIEWER {Increments)
LINEAR SPEED OR@P.@ . 25 23 23
i
SPEED INDICATOR 130 (Dial) 120 120
TIMER 2.3 (Seconds) 2.6 2.6
RISE o . {Pecrcent)
SLOPE CONTROL FALL 60% (Peicent) 607% 60%
. VIDTH —— (il Sec.)
PULSER SETTINGS
T FREQ, — .. CPS
VACUUM . 8 x 1072 {mm ‘of He) 82107
REMARKS D ierCce weld 0.030 from edge around 1.650 dia.thru 0.020 thick flange-..
) (Nb to Nb) X :
1o

. EOSFORM NO. 866 (11/67}). =




iISHEET NoO. 1064

ELECTRD-DF’TICAL SBYSTEMS, INC,
" A XEROX COMPANY

S O {PAGE ‘OF ot

-+

ELECTRON BEAM WELDING RECORD

1TEM NO, Heat Choke (Re) ASSEMBLY NO
~—— WELDED TO — ASSEMBLY NAME Cyl. Converter
ITEM NO. Emitter 1. SERIAL ;:10__[3. 1-4 cim
FILLER METAL. ' | G.W.R. NO;
w A- B—o— 4018—001"‘001 .l-_ M.O:”_No.
DATE, 2/3/69 | SHOP TRAVELER NO
REQUESTER P. Hora prone ___2878 PLANNER J. Tallakseén
OPERATOR J. Frey (OBSERVER P, Hora
E/B WELD SCHEQULE DEVELOPMENT DATA SHEET NUMBER 284-1-4 cm
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP, | REWORK | REWORK | REWORK | ACCEPT.
DISTANCE TO WORK 7 {inches) 7"
FILAMENT CURRENT. 1.75___ (Amps) * 1.75
ACCELERATING VOLTAGE 130 (kv) 6 o 140 140
BEAM CURRENT 2.0 {mA) 4 2.5 4.0
BEAM_ SPOT DIAMETER ACTUAL .. in (Tp -3 " Inches), 0.010
VIEWER (Incremcnrs) i5
BEAM FOCUS (Diol) 549
AT AT YES X
D.C. DEFLECTION — .
DEFLECTIO! A _ 25,
. &
A.C. DEFLECTION X
- -0 v
CIRCLE GENERATION  'ES
: - NO
: -3
CIRCLE 0.D. ACTUAL {107 Inches) . .
VIEWER {fncrements)
] -3
CIRCLE 1.D. ACTUAL (107 Inches)
VIEWER (Inctements)
LINEAR SPEED o@.@ 40 30
mag——
SPEED INDICATOR 200 (Diol) 150
TIMER 1.4 (Seconds) 2.1
SLOPE CONTROL RISE — . (Percent)
FALL 60% {(Fetcenl}
PULSER SETTINGS WIDTH (il Sec.)
FREQ. CPS
YACUUM 7. x 1072 {mm of Hg)
REMARKS Come straight down around i.d. of heat choke 0.725 dia
(Re to Re)

E0S FORM HO. 866 (11/67),



ISHEET NO,
ELECTRO~OPTICAL BYSTEMS, INC, \\‘Yj’ ; )
‘A HNEROX CDMF’ANY \ ~ "PAGE ‘OF-_'__-:
- "ELECTRON BEAM WELDING RECORD’
ITEM NO, Collector Flange ASSEMBLY NO
WELDED TO.— " assemeLy Nape . CyL. Converter
ITEN HO. Collector { SERIAL NOL/S 1.4 em
FILLER METAL, -  G.W.R. NO!
Wohe 10, . 4018-001-001 ¢ 0. N,
pive  2/3/69 | sHoR TRAVELER KO.
REQUESTEF{ P. Hora .F'HQ_NE 2878 P}:ﬁNNER J. Tallaksen
orgraTOR — . Frey i OBSERVER
E/B WELD SCHEDULE DEVELOPMENT DATA SHEET NUMBER 308-3
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP. | REWORK | REWORK { REWORK | ACCEPT.
DISTANCE TO'WORK - 7 {inches) 7"
EILAMENT CURRENT. T 175  (Amps) 1.75
ACCELERATING VOLTAGE 150 (kY) 1
BEAM CURRENT 3.7 {mA)
-3
BEAM SPOT DIAMETER ACTUAL . TAR._ (1077 Inches)
VIEWER ____ (lncrcmems)
BEAM FOCUS 553 (Dick)
D.C DEFLECTION: ~ ~ES X
- NO -
e e X
A.C. DEFLECTION )
. LECT v
CIRCLE GENERATION  'E°
- NO
-3 n EIL‘S
CIRCLE 6.0, ACTUAL (10"~ Inches)
VIEWER _ {Increments)
. 3
CIRCLE 1.D. ACTUAL (107 Inches)
VIEWER o (Incremants)
LINEAR SPEED O R.P. ) 17
s ———
SPEED INDICATOR 95 (Dial)
TIMER 3.7 {Seconds)
RISE . (Percent)
SL.OPE CONTROL e 50 (Percent)
. dillE Sec,
PULSER SETTINGS WIDTH oo (il Soc)
FREQ. _____ ______CPS
-5
VACUUM 6 x 10 {mm of Hg)
REMARKS Pierce.weld through 0.020 flange (Nb.to Nb) 2.150 dia

EQS FORM NO, 866 (11/67], £



1066

ELECTRO~OPTICAL BYSTEMS, INC. ~ ‘g \ BV 'SHEEL NG,
" A XEROX COMPANY R, ‘\ 'PAGE OF
\\ - - R
l- Y \“\.
ELECTRON BEAM WELDING RECORD'
ITEM NO. Plug ASSEMBLY NO
-— .WELDED TO,— ASSEMBLY NAME" Cyl. Converter
I'TEM NO. Collector i SERIAL NO./S 1-4 cm
FILLER METAL, { G.W.R, NO.
wh. oL 4018-001-001 £ Wo. HO
pATE 2/4/69 /SHOP TRAVELER HO.
REQUESTER P. Hora PHONE 2878 PLANNER
OPERATOR J. Frey _OBSERVER P. Hora
E/B WELD SCHEDULE DEVELOPMENT DATA SHEET NUMBER 269_5
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP, | REWORK | REWORK | REWORK | ACCEPT.
DISTANCE TO WORK 6 (Inches) 6"
FILAMENT CURRENT. 1.75  (Amps) 1.75
ACCELERATING VOLTAGE 110wy 110
BEAM CURRENT .30 (mA) 5.0
BEAM SPOT DIAMETER ACTUAL i (103 Inches) min
N © ' VIEWER {(increments)
BEAM FOCUS 498 {Diol) 498
- e X X
D.CCDEFLECTION ~ ~ES
- ekl ae > mamm -x
A.C. DEFLECTION .
» 10} v
CIRCLE GENERATION ' E9
- NO
3
CIRCLE 0.0. ACTUAL (107 Inches), :
VIEWER —_ (Increments)
CIRCLE 1.0 ACTUAL {103 Inches)
VIEWER (Increments)
LINEAR SPEED O R.P.LD 40 40
SPEED INDICATOR 200 {Dial) 200
TIMER 1 .4 (Scconds) 1.4
RISE [Percent}
SLOPE CONTRO
- FALL . b60% _ {Pefcent) 60%
PULSER SETTINGS WIDTH willi Sec.)
FREQ, ____CPS
- =5
VACUUM 7 x 1072 (orm of Ha) 7 x 107
REMARKS — Butt weld to seal flange around 1/8 plug (yp o wnd

E0s FORM NO. B66 (11/67);

£0




r

ELECTRO-QPTICAL BYBTEIVIS, INC.
) " A XEROX COMPANY

-
%

"ELECTRON. BEAM- WELDING RECORD'

. ‘\ '
AN

ISHEET NO.

1067

'PAGE ‘OF

TuT s

Reservoir

ITEM RO, ASSEMBLY NO
—— .WELDED 70 — ASSEMBLY NAME Cyl. Converter
I_TE__M_N_CL Gollector ‘_SEF“‘_M-. b.lo.'ﬁs.‘ ]-"'l!' cm
FILLER METAL, [G.W.R. NO.
WA NO. 4018-001-001  M.0. NO.
DATE 2/4/69 | SHOP TRAVELER HO,—
REQUESTER . P. Hora PHONE 2878 PLANNER
O?EEA-TOR J. Frey ,_OESE_B}/ER 291"‘1
E/B WELD SCHEDULE DEVELOPMENT DATA SHEET NUMBER
ELECTRON BEAM WELDING DATA
PARAMETER SETTINGS COMP. | REWORK | REWORK | REWORK 3 ACCEPT.,
DISTANCE TO WORK 7 (inches)
FILAMENT CURRENT. T1.75 (Anps)
ACCELERATING VOLTAGE 110 )
BEAM CURRENT 2.0 {mA)
e -3
BEAM SPOT DidligTer. ACTUAL —0:010  (10°% lnches)
) " VIEWER __Z.. . ‘(increments)
BEAM FOCUS 525 (Dialy
D.C DEFLECTION.  JES X
DEFL NG )
A.C. DEFLECTION _
. LECTIO v
CIRCLE GENERATION: TES
: - NO
. -3 .
CIRCLE 0.. ACTUAL (10 dnches). '
YIEWER {Increments)
. 3
CIRCLE 1.0. ACTUAL (10° inches)
VIEWER _ {lncrements)
LINEAR SPEED G R.P.h._{) 40 b
SPEED INDICATOR 200 {Diah
TIMER 1.4 {Scconds)
SLOPE CONTROL _RISE - (Percent)
FALL 60% {Percent)
illf Sec.
PULSER SETTINGS WIDTH — (Milll Soc.)
FREQ. CPs
VACUUM 9 x 10-3 {im of Ha)
REMARKS

Butt weld at 45° on interface between reservoir and adapter (Ta to Ta)

EOSFORM NO. 866 {11/67); ) 21




CONVERTER NO. .=>.C_\ SHEET % 0F._8.
2 2
DATE 2/ |zl 2/ 2| 2/ /13 /i3
TIME \232 ¢ 2L A3\ \130
PRESSURE
106 TORR| .+ .25 | § .0 2 .5 I
Q
v, 7 Q 205 N
Iy, .21\0 . LQO
Ve \2.0 f\a.0 A2 .0 \2.3
ig 14,7 \«t .7 \t .7 v .9
e 1€ 3L45 1 4%0 |Sw ISee L] a4ay
1% 2694 499 |ls29 | s%o S\ ¢
T °c 3¥5.5 ) 513 333 L33 3 3)
¢ |° Ty 527 st 6]l L 523
COL. | V \0.%
HTR, I ~7.0
T °c “43) [s3.3 ) sy L23 S 12
g o
C
. °c \32.% | 3\0 204 TS 213.%
i A \332 |3V Jage | 29k | 209
RES.| V \¥ 7
HIR.| 1 2.%2
T °a A7 |\oa We 1v2e2 ] Wes
e [s)
L H43 1536515305 |63y | 535%
OUTPUT
VOLTS \.a 3
AMPS 0.cC.
WATTS
PHOTO 4

28



CONVERTER NO. .2\ SHEET . 2o OF ...
DATE 2/pq | 2a |l > | g | 204 | 2/q | 214
TIME S eC 103 \\ G 5 1<t a ¢
PRESSURE i
10-6 TORR o _
Vi, o W i _—
Iy
Vi 0
g 1 [
. oel 39 | vz 134y |59y | w33 L4753
¥ 1% “Hoy Sv3 | T4y LC 3 L50 b 4
. °c _422J5‘h7|mx.§ Lol 1232 | 72%.5
¢ I°c 1 5 e Ld 3 L5 133 | 73K
COL. | V ‘
HTR. 1
Ts_fg “ 7] [;s” L2 |L?‘s L4 | 7¢ 2
°c w
. el | 206 290 2944|342 | 313 [331.2
resfog 2015 ayy 2547 330 | 302 | 2044
RES.{ V] I
ne.] 1
e |
. el q4u |\a93 ey [\aas izae |1\3493
e oK .
el 43 sy Jvzs | 653 [wel [wan
|
OUTPUT 1 |
vorrs | ] a5y | ievy | Lead| 237 | . 249
AMPS | o.C. | _m.¢. ] c.c. |2k “4 9 “Q
WATTS - 2.6 WLl [yv2.475
PHOTO # N

29




CONVERTER NO. .25\ SHEET .2 _ OF.__%.
DATE "/;q 7'/:‘1' ?714 1%-4 7’/:41 1/;‘-) 1/1‘1
TIME L3500 W50
PRESSURE
10-6 TORR
Vy 2135 |32¢ 320 [320 220 225 3923
Iy IS | LT50 J 19¢ 1 .396 1 760 | LTG0 L3S
Vg va.h favak fya 2.7 bhag [haag \\ .G
Ig tS.0 s o | N T e P T AL \3 .0 AT
r Loe bee Jugo.s 1639 |43 {u3k 637
Fl%ci by 63y s LSk bt W LS L3
r LSl s | 72y {320 [7a35 {322 |72
“1°¢im30 [730.a]| 729 |39 |72 | 727 |59
COL. | Vi \\. . N %
MR, | 1) 9 3% ] 7.3% N
. °Cl b4qL | b7 L7 L4949 6oy | La9 L9
s oG
¢ 15 3do 1 323 1213, 20 303 |ases | 302.5 32355
el 3295 2w faews | 30a foase x| aa3 9] 314
RES.{ V \x % .
HTR. | I 3.%5 '
| oo
r o LClA\T ) [ \zac Y3az2 Ivza2 [Zv3aa fyiaa [\r4a3
e OK
T.oclLys ¥ | by L¥y Ju¥as|Lvasieas
| N
OUTPUT | =3« _:J
VOLYS ] ;}_‘3_‘«}'];_1‘{3 |.245 | . aa3 ]| ade .oay | .2
AMPS 294 | “c¢ quﬂxlf—m.q “40.2 | HO Sa.b
WATTS Y3 v3a [ wko | asa s un | aaa|wes
PHOTO # J u

Y
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CONVERTER NO. ..2C_ sueer A or._.3,
DATE 2/17- ‘ 9‘/1‘7 9‘/1-’; z/w 9“/l‘r 2'/1? l/ls
TIME L7 ¢C S
PRESSURE
10~6 TORR \. 5
Vi 26 | 23g 30 306 360
Iy 1. Q \ .03 S50 | .5%0 $13%
Vg A\ L9 A W\ .4 A
Ie \&.7 | '\ 4.2 || L2
T -G
%l baw | Lb1a.st Lys L2 G3c | L3y L3 )
T °cl bo A’?é—f'—]- Tl | 1451 G714 L13.,94) Ly
%l Tus 1575 195 | LY Lo JLaa | L%
fcoL. | v
HTR. | 1
e LGl ese jvud.2] 7o | Lsa | Gha Lo Lo
s OC
T LCE312.35013227.5] 336 | 310 13ed.5 245 |ayq
*%1%c| 301 2244 | 2291293 | 2a¢ |29y |2735.2
RES.| V
HTIR.}] I
c el N259 hana 1vaes [1avo [vase [ Vavy | lawy
e 0K .
To%Clbss. 7 | 643 | 05 JLSL {Lss JLses| L3
QUTPUT 1 5
VOLIS V332 ] L2 L2V L 236 ) 249 | .2as | V4
AMPS 2L | Se.sg ] 57,92 2002 ) 300 2] 2992 20.0¥
WATLS ¥.08 [Waa [va.aa ] 7,0 | 7.50 L. | 445
PHOTO # N N




CONVERTER N0, .2C \ SHEET S OF.. 2.
2 2
DATE e | 2y WA WA /l\« >/iy /\ 5
TIME V406
PRESSURE
10-6 TORR
vy, 352 | 342 |323% 350 {3443 342
Iy Lo G A B B Y LE3 L¥O |.6¥S
Vs W, 3 W4 TS .2 L\ 3
ig 4.2 .3y 4.2 (14.2 | 14.2
T °C
%) b3 w3z 4] 2 34 7)u30 L3o 31 L7
T °Cl L7177 JL11.5 {679 |L1g9 5] 704 a0 | 0z
N o} B WS S e b7 | Lyy 714 Lay | 71
CoL, | V A\ .9 \ .9 \\ .9
HIR. I 7.5 7.5 7.5
el W95 L7135l W15 |14l ueSiu] L6 LY S
Ty |
c
T el 3|3y | 324350320701 33%5 3092|323
*¥%1°cl 293,51 302 | 307 31354 349.% 31y 30 7
RES.| V
HTR.| I
v Lefyass fvaxk |vax7 [laxyliayr [1ay) [\
=] o)
T 1001 6Ss. T LS5 | L L 672 L4 | Lo
OUTPUT
VOLTS .as32 L2HG | 234 |, 22K ¥ S Aq) | wan
AMPS 2004 ] 3cea0 [29.9¢ [30. 02140 Y | “do.o6] «a.lb
VATTS 7.60 | 7.2216.43 |6.%9d ) 2.42 )65 | 7.1
PHOTO 4:
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CONVERTER 0. =S SsHEET .Y op.. ¥,
DATE a'/isr 1/}\: l/lv 1/13- 2/."; gl/lx l/l%
TIME Vet 2y \4t<t Q . {500
PRESSURE ]
10-6 TORR
Vg 3350 345 233 299 200
1y, L0 b 10 JLb¥0 | L3O L% 0
Vg W13 VW3 W3 w3 \\. 2
1s ‘o2 [va.a a2 a2 twag
v .G
Tl b P47 oo of W17 JLiL flLiu.<
T °Cl702.51 702! OB | LS W L3k | LS) L3 2
© J1%cl 7105 Tew 2l 710 LS | Leq LST7.5] LS
COL, | V] \\.9 \\ 9 \\ B AT \\ .94
HIR. | 1} 7.2 | 2.5 |25 |25 | 7.3
. Loeleys g W2 Jbvz sl evs Tl Ll bl
S oc
p 1°e] 31y | 3eu.3l3i0 |31 302 | 294 |aa2
e8¢l 200 | aq9 {age|2a37) 297 f2r9. 52y
REs,| V
BIR.! T
7 Cl\a93 J\a vy |\2sy [rawsy |vaxv7vays [\2ss
e -(115“ .
T, °Ccl Lo L9 Lo L3 L |[LS2.5 1632 fLs2.3
|
OUTPUT |__ ,
VOLTS 143 Asyv ] oams poasa | a2l . ay) V259
AMPS “40.2 D990 ]| 40252006 | 20. 292 20¢.2%]| 2¢.0
WATTS 7 7b1 .02 17.05|5.69|5.7615.¥9 |S5.7%
PHOTO #

34




CONVERTER NO.. = & \ SHEET ot OF 8.
1 .
DATE 2/ | 20 | 2w | 1/12.; 25 | Py
TIME VS aco '
PRESSURE
10-6 TORR
Vp 21\9 2rvala2agqy i 239 |34 |23200
Ty, <605 L\0] k70 730 ].720 | .740
Ve N\, 4
Ie V4. 2
T °c
1%l bbb LSS 20 sy [S94.4] LLO LLO
T °cl by | L4 LS 3 L\ L3 | 713 716
C 1% WS21us2|lbL3 L7 L4 723 | 128
coL, | V N
HTR. T o~
Cl L3 FILSg b LS4 b4 L7 LA
TS o .
C
. °cl 2%v. 2 2s5.350 323 |323.5] 31 3I15.2] 3235.92
el 26T |271.7] 20% | 309 149 o | 319
RES. L V
HTR.| I
. Cel VYRl \ave [ vawy |vas7 | \avy {\a¥vyT7 112337
e [} .
T i6l 491650 [Lss5] st feda | 677 |6%7,3
OUTPUT
VOLTS A9 | a2 .ase | .19 170 1l g .28
AMPS 20,22 20221 20.00b | H40.04[4H0.12 |40.a< {39.04
WATTS 2.6 | 435|514 | 7.5 J6.%¥2|bs0 {r0.5¢%
PHOTO #
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CONVERTER NO. .25\ SHEET .. & oF ¥,
" T2
DATE 2/ | /1 ?‘/1% 3‘/101 i/m /\q /I°J
TIME \S$\77 V4320 | &40 (V443
PRESSURE
10~6 TORR
Vy 2%0 210 220
I ¥40 | .4v0 J\.00
Ve \W. 2
Ig \ 4.3
T °c
I 1°cleaas 7049 [uvay L3% L3y |bst L43
. °Cl MLt { 76X 5% | 70w Al Tey A3 L 69,3
S el s favo a2 g favg 1363 |78
coL., | v
HIR. | 1
T °cl 7 2 MT2041 1S b722.30 V13 1 L9q99 |03
S oc
T °Ccl 33Y {3350 | 347 |33a.3) 3314 33 2323
el 229 | 231 329 217 | 23 3016 | 317
RES.I V j
BTR.| I
» ez vz oy hanaliass fA3acf\z5a
e oK ‘ - .
T, ‘el i3 124 119 b1e fL14. 517105 709
OUTPUT
VOLTS .B3av 2%l L2y A3 | vy A3 1.0%535
AMPS St.a6i“o o4 jd40a0 |40.14 | ~40.6 L]~t0.0¥% | 40,04
WATTS Ww.23nwag I vwenej b4 16.98 (§.00 | 3.40
PHOTO V=S¢~ {a-sc-| {3~-3¢~1 | 4-5¢-)
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Photo No. 1-SC-1 sc-1 T, = 1279%
e o

T, = 71700

Toe = 317°%

X axis = 0.1V/div.
Y axis = 20A/div.

l}

Photo No. 2-SC-1 sc-1 T, = 1280%
e o
Toori ™ 717Oc
-
X axis = 0.1V/div.
38 Y axis = 40A/div.




Photo No.

Photo No.

3-8Cc-1

2-5C-1

39

X axis

Y axis

1340°C
763°C
316°C
0.1V/div.
20A/div.

1352°C
7717.5%
317°%
0.1V/div.
20A/div,
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APPENDIX 3

CONVERTERS SC-2a AND SC-2b

4018-Final 41



RELECYRO-CPTICAL SYOTERIS

sC-2

BRAZING/FIRING SCHEDULE

DaTE; 2718269

PART DESCRIPTION; _Re Lead Strap

Anneal to Ti Braze Temp (4 Sa.)

BRAZE TYPE:
WA NO.
OPERATOR: o0
1048 | Room 8 x 1077 9 RF QN
1050 3.5 x 1070 10
1052 1.8 % 107° 11
1054 14.98 1.4 x 107° 12
1056 17.35 9 x 107 13
1058 20.60 1.4 x 107° 14
1100 23.54 1.8 x 1070 15
1103 26.35 6 x 10°° 16
1105 27.86 6 x 107° 17
1107 28.74 9.8 x 10°° [17.5
X |1107% 29.00 1.4 x 10°° | 17.5
1110 29.38 1.1 x 107 |17.5
X 1112y 29.48
1117 RF OFF
-

EOS FORM NO. BOS [7/67)




BELECTRO-OPTICAL SVSTERIS

BRAZING/FIRING SCHEDULE

DATE:

5-20-69

3C-2

PART DESCRIPTION:

-

1
|
v

Nb Flange Re Lead Stré.'p 4 cm

2

T
BRAZE TYPE: 1

WA N, 4018-001-001

OPERATOR: 008
TivE | TEMPIC v | TR o mv 2 [TEREC v s P?f,ii,ﬁ? S R REMARKS
0836 |Room {6 x 1077 9 |rF on
r 0837 1.4 x 107 |10
0841 2.4 % 10°° |11
0845 10.14 2.1 x 107° |12
0848 13.90 1x107° 13
0851 17.00 1x10° 14
0854 20.14 1.6 x 10°¢ |15
0857 ~ 25.58 4% 10°° 16
0900 27.84 9 x 107° 17
= x |0901% 29.00 1.4 x 1072 |17
0902% 29.40 1.6 x 10° |17
x |0903% 29.42 14%
0907 RF OFF
L EOS FORM NO. 806 (7/67) 43 .




BRAZING/FIRING SCHEDULE

DATE:

5-19-69

SC-2

PART DESCRIPTION:

Heater and Res Adapter 4 cm2

EOS FOoakl NO, BOS [7/67)

Iy
BRAZE TYPE:
WA NO.
OPERATOR: __ 0O
e [T o [T [ [T [ | Pl [ | ewans
1529 |Room 8 x 1077 9 |rF on
1532 1 x 107° 10
1534 ) 11
1536 15.38 5.8 x 107° |12
1538% 19.92 B p.5 x 107> |13
1540% 22.75 1.7 x 107 |14
1542% 25 .42 6.5 % 107° |15
1545 27.56 6.6 x 10°° |16
1547% 29.00 ) L 1.6 x 10> | 16%
48 29.10 1.7 x 107> | 16%
48% 29.20
1549 29.28 h.6x 10 |13y
1553 R RF OFF
5-20-69 11138 |Room | 1 6 x 10/ 9 |RF ON
1140 10
1142 oo ] 11
1144 9.40] .5 x 1070 |12
1146 14.58 o 1.6 x 1070 |13
1148 21.70 2.6 x 10° |14
1150 25.70 B.6 x 1070 |15
1152 27,50l [ .6 % 1070 |16
1154 bg3.88 16%
X 1154% 29.00 o x 107° |16%
1155 b9 .50 ; b4 x 1070 |16
% [1156% b9 .70 - - - 14
1202 - N B RF
g bovremmdo TUAE




8C-2

EEECTRO-OFTICAL SYSTERMS

BRAZING/FIRING SCHEDULE

DATE: 22069

2
PART DESCRIPTION: NP _Flange Re Lead Strap 4 em® .

BRAZE TYPE: —_ L1

WA No.__4018-001-001

OPERATOR: __0°0
TIME “ﬂ‘ﬂpl Clavi Tiﬂ?gc my 2 Ti'\fgc mVY 3 P?ﬁ,ﬁﬁl‘f D:,’i\_[‘ REMARKS
1409  |Room b x 107° 9 |RF ON
1412 2.10 1.5 x 10°° |10
1415 7.20 1.5 %100 |11
1417 9.82 h 2 1070 12
1420 16.28 1.7 x 100 |13
1423 b1.12 px 10° |1
1426 D4 .76 b x 107° |15
1429 b7 .50 h.7 x 1070 |16
1432 28.70 .6 x 100 |17
X |l432y 29.00 s % 107 |17
1433
X |43s 29.60 15
35 14
1440 RF QFF
EOS FORM NO. 806 {7/67) 2"'5




ELECTRO-OFTIC AL SYSTIED

v

o D

BRAZING/FIRING SCHEDULE

SC-2

DATE: . 272069
PART DESCRIPTION: Heater and Reg Adapter 4 sz
: T
BRAZE TYPE: .
WA NO,
OPERATOR: _Gon
TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
TIME No. 1 1™V o2 [®V2] Wo.35 [mV3 {smbig) No. REMARKS
1702 Room 2 x 107° 9 RF ON
1705 2.2 x10°° | 10
1708 11
1710 11.60 1.4 x 100 | 12
1712 17.80 1.1 % 1070 | 13
1714 22.50 1.5 x 10° | 14
1716 26.72 2 x 1076 15
1718 27.33 _ 2 x 107 15.5
1720 28.00 2.3 % 10°° | 16
1722% b8.72 2.5 x10°° | 16.5
X |1723 b9.00 3% 100 16.5
24 29.30 3 x 10°° 17.0
25 29.70 4.6 x 10°° | 17.0
X 25k 29.9¢4 15
1735 RF OFF
&6

EOS FORM MO, 806 [7/67)




ELICTRO-OFPTICAL SVITERS

1700°C UBS (SURFACE)

1000°C UBS (SURFACE)

BRAZING/FIRING SCHEDULE

paTE: . 2-28-69

sSC-2

2
PART DESCRIPTIDN: 4 cm Emitter E.B. Weld

KRKEIOEEE Thexrmal cycle

4018-001-001

WA NO.
OPERATOR:
Tive | TEMPCH v | TR S v 2 T v s ety | o REMARKS
0815 Fil On
0825 Bomb On
0837 | 1600 6 x 10°°
1700
1700
15 1700
20 sec | 1700
15 per 1200
15 cycle

EOS FORM NO. BOG (7/67)

47




5C-2
ELECTRO-GIFTICAL SYSTERD

.BRAZING/FIR!NG SCHEDULE

DATE: 6-30-67

4 2 C
PART DESCRIPTION: cm Lonverter

EEATE TYPE: Outgas at 600°C (rework converter, leaked

around heat choke)

WA NO.
VAC - ION OVEN OPERATOR:
TEMP.SC TEMP.°C TEMP.°C PRESSURE | DIAL
TIME No. 1 mY ] Neo. 2 ITIV 2 MNo. 3 mY 3 (mmHg) No. REMARKS
0845 4 x 1078 POWER ON
0905 | 250% . 1 x 1074
0935 | 350°% 4 x 1077 i
1000 500°¢C & x 1077
1020 | 500°C 2 x 10/
1100 | 500°% 1.8 x 1077 POWER OFF

IF.QS FORM NO. BO6 (7/67} 48 .



Page 1 of 2

5C-2
ELECTRO-OPTICAL SYSTEMS
(60 mg)
BRAZING/FIRING SCHEDULE
paTE: _ 0~11-69
PART DESCRIPTION: — SC No. 2
" BRAZE TYPE: Final OUtHaS 150000
WA NO.
OBSERVED OPERATOR: ._LGK
Tée
TEMP.2C TEMP.2C TEMP.?C PRESSURE DIAL
TIME No.1 |[™V1] No.2 |MmV2 Ne.3 |mV3 (mmHg) No. REMARKS
1130 | 1500 3.2 x 1007 POWER ON

170 pa

Off for lun

7
=

Fil |12.5V 144

. i B Lo L b ——

Bomb }700V 0.31A
‘ 1310 1.2 x 1050 POWER ON
250 pa

i_ 1320 | 1500 257 | 10.42 1.2 x 102

. 320 pa

1330 | 1550 280 |11.40 ©hs o 1058
I__ 430 pa

1345 | 1515 304 |12.39 1.1 x 1028 Something Shorted
! 470 pa
i 6-12-69 | 0840 5 x 107/ POWER ON

0850 1250 4.14 1.5 % 10~

0900 | 1520 6.73 1.3 x 102>

0915 | 1505 10.84  haxa

0930 | 1520 300 | 12.21 6.9 x 1075

0935 1600 305 |12.44 8 x 10

5

D =T e Y e N y
N
~4
=
o

T

.05 FORM NO. 806 (7/67) 49



Page 2 of 2
ELECTRO-OPTICAL SYSTERMS "5C-2
(60 mg)
BRAZING/FIRING SCHEDULE
pATE: _0711-69
PART DESCRIPTION:. 5 No.2
BRAZE TYPE: . Final Outgas ISOOOC
WA NO.
OBSERVED OPERATOR. _ EGK
: leo -
TEMP.°C TEMP.°C TEMP.°C PRESSURE { DIAL
TIME No. 1 |V Jo.2 ImV2| 0.5 [mv3 (mmHg) No. REMARKS
6-12-69 0945 | 1600 312 |12.72 . .6 % 1025 POWER. DOWN !
35 pa AND OFF
Final pressure at pinch 14 wa
Cs drive 1120 Room 1.0 5.8 x 10°° POWER ON
1125 6.74 5.2 x 10°°
1140 12.24 V.8 % 107°
1200 12.34 .5 x 1070
1315 11.60 % 1070 POWER OFF

10

05 FORM NO. 806 (7/67}

50



5¢-2
ELECTRO-OP‘"CAL SYSTERMS

BRAZING/FIRING SCHEDULE

baTE: __ 1-2-69

2
PART DESCRIPTION: & cm Converter Rework

" BRAZE TYPE: —Qufgas and Cs Loading

WA N, _018-001-001

OPERATOR: ._Don Gresham

PAMDER

]

IT
J I ) OTTIIIINY

TEMP.2C TEMP.°C . TEMP.°C PRESSURE
Pyro TIME No. T {™V T Nos |™ 2 No.3 [mV3|  (mmHg) REMARKS
Bott 1520
e Top 1530 L g -
0955 753 31.34 749 31.2G4 281 11.42w31‘x 10-6"]._6% 590V/780pa

1000 Coming down slowly

1020 Bomber off

1025 Filament off

.05 FORM NO. 806 (7/67) 1



ELECTRO-OFTICAL SYSTEMS

Max int pressure

lmh=1x10°

Max, on seal is 7500(:

No. 1 - COLLECTOR

torr

BRAZING/FIRING SCHEDULE (

280°C Max. on T

DATE:

PART DESCRIPTION:

7-2-69 . -

oL=4

Page

1 of 2

Emitter temp 16000)
max. (1580°C obs)

4 cm2 Converter Rework

No. & - BACK SEAL BRAZE TYPE: OQutgas ané‘l Cs Loading
No. 371€C - T WA No. _4018-001-001
COLL §13_‘AP ERATOR: DonTGre sham 5}33: BOMBER v/
pyro Tve | TEMPIC v L T e e [ mv 2 | T O v 3 | T REMARKS
N _—gxr 154
Bottom . olq145 16 = 107 POWER ON
15 pa
1200 AL POWER OFF
1308 ht off 1.5 x 1024
18 pa FILAMENT ON
1323 ]322  [13.12] 355  |4.s2 33| 1.34]4 x 1077 BOMBER ON
150 pa
1330|347 14.17| 378 l15.50 39| 1.58]5.5 x 10277 |11.42{100¥ 50
' 50 pal 15
1340 ]399 16.35] 442 18.18 2 x 10:9’K<‘11i4E/ZUUV 130 mA
60 pa /{51;
1350 {466 |19.20f 507 |20.95 511 2.062.2 x 1027114377 % 740 na
-~ 50 pa /15A
Top 1081 |1400 |s17  |21.37] s72 [23.71 2 x 1022 LKV A50 ma
Bottom 1110 / 50 pa !
Top 1081|1415 | 645 {26.80] 695  [28.95 70] 2.852.2 x 10°% 7120 1P 310 ma
Bottom 1110 80 paf1s.s5a
Top 1415|1430 |647  |26.81 721 {30.00 1.9 x 10212011350 ma
Bottom 1450 100 patis.5a
Bottom 1515 1435 | 684  |28.45 751  |31.26 2 x 10.%
Top 1500 110 pa
op 1515|1445 | 689 28.7d 747 |31.10/het on | 5.752 x 1025 |13.504°%V 720 ma
Bottom 1550 120 pa “1/6.’5A
1575/1545 | 1455 | 750  |31.35 756 |31.43]  24910.1]2.1 x 107 [13.594°°% 780 ma
_~"500 palie. sA
_’1570/1545 1505 | 702 29.24 756 P1.39 277 [11.2711.9 x 10°%713.57J690 750 ma
| 340 paf16.54
0S FORM NO. 806 [7/57) 52




ELECTRO-OPTICAL SYSTEMS

-

Max.

1 mA

int pressure
1 x 10°°

BRAZING/FIRING SCHEDULE

torr

Max. on seal is 75000

No.

1 - COLLECTCR

280°C Max

.onT

7-2-69

DATE:

max.

5C-2
Page 2 of 2

(Emitter temp 16000>
(1580°C obs)

PART DESCRIPTION:

4 cm2 Converter Rework

Qutgas and

Cs Loading

No. & - BACK SEAL BRAZE TYPE:
| No. 3 TC -T WA no, 018-001-001
COLL SEARPERATOR: . Don Greshan VA" BoMBER V/A
-
1569/1545 | 1522 705 29.359 756 31.49 277]11.26 600V1/970 mA
1460/1410 | 1545 648 26.994 697 29.11 278|11.29| 1 x 10_.'6 500?)/550 mA
600 pa
1480/1410 | 1600 | 648  |26.99 701 {29.20  279{11.35 7 x 107/ 300V /660 ma
/////%00 wa
1462/1419 | 1615 | 648  |27.0d 698 |29.05|  281]11.4906 x 1020 [13.5u°%%Y 660, ma
600 pall6.5A
i 1630 Heatex|off -| coming down sflowly
1638 Bomber ¢ff
_ 1645 All powgr off
| 7-7-69 0900 | Filamen{ 7 x 10° 13.6v1%4 5 gy fi1e
" 30 palT6.54
0910 Bomber én
/1175 |o91s | s09 21.00 550 {22.77 31] 1.26] 2 x 10227 |13.6v 4?°V 500 mA
i //////-10 wall6.54
/1440 | 0925 | 667  |27.76) 692  |28.80 1 x 1027 ]13.6v)7 %720 ma
16 pa[T6.54
1440/1445 | 0930 28.77 30.10 hiéiexl x 10°° _%%fgfdssov T30
1 1540/1500 | 0935 | 738 30.31 751 131.28 he
1 1532/1520 | 0950 | 743 30.97] 751  |31.29 27701127 1 % 108 [ 13.6u17° %780 wa
. ' 13.5 pafT6.54
|

0s FORM NO. 806 (7/67)

53




ELECTRO-OFTICAL SYSTEMS

sSc-2

BRAZING/FIRING SCHEDULE

DATE:

7-7-69

PART DESCRIPTION:

SC-2 Rework

Cesium Drive

300°% BRAZE TYPE:
1 hour
WA NO. !
OPERATOR: EGK
TEMP.SC TEMP.°C TEMP.°C PRESSURE | DIAL . {
TIME No. ] mV I NO- 2 mV 2 No. 3 m¥Y 3 (mmHg) No. REMARKS i
1500 | Room 1.0 4 x 1077 POWER ON r
1510 {3 13.3 3.4 x 1077 |
1520 13.4 2 x 107/ |
1535 13.2 1.1 x 1077 li
1550 13.1 1 x 1077 |
_ |
1615 13.1 9 x 1073 [POWER OFF |
A
|
|
I
|
|
{
)
OS FORM NO. 806 {7/67) 54



ELECTRO-OPTICAL SYSTEWS

BRAZING/FIRING SCHEDULE

.pos” T poil DATE: §-5-63 —
—\\CgréT—.\{ ‘60/?;’(;;!' PART DESCRIPTION;—Re to Nb
BRAZE TYPE:___ LT
WA No._ 4018
OPERATOR: Mitchner
1632 | Room 3.5 x 1077 9 | R.F. ON
1634 1.50 6.3x 1076} 10
1636 6. 88 3.8x 10701 11
1638 15.04 3.7 x10°° 12
1640 19.8 3.4 x 107° 13
1642 23.5 4.2 x 107° 14
1644 25.9 4.3 x 1001 15
1646 27.1 8.7 x 107° 16
1648 28.7 1.5 x 100 | 17
Braze | 1648% 29.16 1.6 x 1020 ] 17
1649% 29.40 1.5 % 107° | 17
Out of Braze | 1650 29.43 3.4 x 1070 14 GOING
1657 R.F. | OFF " DOWN
0S FORM NO. 806 {7/67) 35




ELECTRO-OPTICAL SYSITERS

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

8-7-69

Re Disc for 4 om

2

Qutgas Converter

" BRAZE TYPE:
WA NO.
OPERATOR: __R.K.
TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
TIME * Ne. 1 my ] No. 2 mY 2 NO- 1 mV 3 (mmHg) ND« REMIARKS
1515 3% 1077 8 | R.F. oN
1518 250 4.0 2 x 1070 10
1521 630 |11.04 1 x 1070 12
1524 970 |17.50 2 x 1078 14
1527 1400 |25.00 Lx 100 16
% {1528 1700  {29.53 6 x 1070 16 | Hold 15 cm
1 (1533 1700 |29.53 5 x 1070 16
2 |1s38 1700 129.53 4 x 10°° 16
3% | 1543 1700 [29.53 3.5 x 10 ° | 16 [ Take down
1548 Coolidg 1 x 1077 OFF | to off
56

OS FORM NO. BOS [7/67)




ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

1700°%¢ - 15 min.

paTE, 0 11-69

——

(29.5 mv) PART DESCRIPTION: __Re Discs & cn’_Converter
BRAZE TYPE: —Anneal
WA No._ 4018-001-001
OPERATOR: _Mitchner
e N ) e e e e el e
1059 Room 0.8 x 107° 9 | R.F. ON
1101 0.92 1.3 x 106 10
1103 5.70 1.2 x10° | 11
1105 10.22 1.4 % 107° 12
1107 13.88 1.2 x 107° 13
1109 19.70 1.5 x 107° 14
1111 24.0 2.7 x10°° | 15
1113 26.1 5.8 x10° | 16
1115 27.7 8 x 10°° 17
1117 28.6 4 0.8 x 107 18
X ]1119 29.5 0.9 x10° | 18
1124 29.5 0.7 x 1070 | 18
1129 29.54 0.5x 107 | 18
X 1134 2956 8.2x 10° | 18 | Going
Down
1140 R.F. | OFF

05 FORM NO, BO6 {7/67)




ELECTRO-OPTICAL SYSTEMS

DATE:

PART DESCRIPTION:

BRAZE TYPE:

8-12-69

Page 1 of 2

BRAZING/FIRING SCHEDULE

Nb to Lucalox to Re

Seal

WA NO. 4018-001-001

OS5 FORM NO. 806 {7/67)

OPERATOR: Gon
e [T o o [T o 2 [T o] PR T ] memanes

0945 | Room 8 x 10/ 8 | R.F. oN
0948 0.94 134 1.2 x 10°° 9
0951 3.10] 384 | 3.10 2.4 x 107° 9%
0954% 5.22 600 | 5.22 2.4 x 107° 10
0957% 6.88] 759 | 6.88 2 x 1070 10%
1000% 8.14] 874 | 8.14 1.6 x 106 | 11
1003% 9.22] 970 } 9.22 1.3 x 10°° | 11%
1005 10.50 1079 {10.50 1.5 x 1078 12
1006% 11.18 1137 {11.18 1.5 x 10°° 13
1008 12.82] 1273|12.82 2.2x10° | 14

XXX 1009% 14.34 1400 |14.34 4 x 107° 14
1010% 14.68]  1429]14.68 13%
10102 14.68 1429 |14.68 2.2, x 10-6| 13
1011% 14.38]  1404(14.38 2 x 10° 13
10112 14.34]  1401}14.34 2 x 10°° 13%
1013 14.38 1404 }14.38 2 x 10-6 13%
1013% 14.38  1404{14.38 2 x 1076 13%

xxx  |1014% 14.400  1405{14.40 2 x 10 13%
1022 R.F. OFF

8-12-69 Ledak check 20 x 1] TIGHT
Heat cycle pring td 1000°C gt ratk of 1509C perfmin.
1551 | Room 3x 1077 8 | R.F. ON
1555 2.10 150 1.2 x 106 9
1556% 5.00 310 3.2 x 10-6 10
1557% 7.60 450 2.4 x 107 } 11
1558% 11.20 640 1 x 10°6 10%
1559% 14.10 785 5.5 x 1077 | 10%
1600% 16.20 900 6 x 1077 105§ - 11y
58




ELECTRO-OPTICAL SYSTEMS

1000°¢

Page 2 of 2

BRAZING/FIRING SCHEDULE

Heat cycle 3 times

to up ~ 150°%¢c

per min.

paTE: _8-12-69

PART DESCRIPTION: _ ND to Lucalox to Re

" BRAZE Type: _oeal

4018-001-001

Cool to 200°C before recycle WA NO.
OPERATOR: GO
TIME Ti’f'{'c mV 1 Ti”f‘;c mV 2 Ti’f'gc mV 3 P‘ffiﬁ;’? E Dp]ﬁf' REMARKS
16012 18.30| 1010 7.5 x 1077 { 11%
16025 19.10 9 | R.F. OFF
1625 160 | 2.30 5.5 x107 | 8 R.F.oN
1627 210 | 3.10 7 x 1077 9
1628 300 | 4.70 9 x 107/ .9%-10
1629 430 | 7.20 2 x10°° | 10-1dy
1630 590 |10.30 1.4 % 10°° | 105-102
1631 750 |13.40 1 x 1078 102-11
1632 890 [16.10 8.2 x 10°° | 11-11%
1633 1005 |18.20 10
1634 R.F. OFF.
1640 Quick Cgol 9,60
1654 2.3 160 6 x 107 9 | R.F. ON
1656 4394 275 1.1 x 100 | 9-9d-10
1657 6.80 410 2.1x10° ] 10 .
1658 9.9d 570 2.4 % 10°° | 10-1¢%
1659 12.8d 720 1.2 x 107 | 10311
1700 16.00 890 1.4 x 107° 11-11%
1701 18.24 1000 10
1701% R.F. OFF

OS5 FORM NO. BOG (7/67)
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ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 8-20-69

42 Lead Strap to Heat Choke (3-1)

PART DESCRIPTION:

T
BRAZE TYPE:

WA NO.__4:018-001-001

OPERATOR: __Gon

e R P ] VY L N T e [
1547 2 x 1077 9 |R.F. ON
1549 1.2x10°° | 10
1552 6 .34 1.3x10° | 11
1555 10.52 2 x 107° 12
1558 14.52 1.6 x 10°° | 13
1601 18.90 1.5 x107° | 14
1604 23.10) 1.8 x 107° | 15
1607 25.80 2.2x10% | 15
1610 27.28 3.6 x10° | 17
x |1612 29.00 5.4 % 1070 17-17%
1613 29.32 5.8 % 10° | 17.5
X | 1613% 29.50 14
1621 R.F. OFF

Cool over night

stayed - Flat

OS5 FORM NO, 805 {7/67) 60



ELECTRO-OFTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 8-21-69

PART DESCRIPTION:. Re Choke Nb Lead Strap (3-2)

BRAZE TYPE: —Ii

4013-001-001

WA NO.
OPERATOR: __om
TIME Tif‘ffc my 1 Ti,’if’:jc my 2 Tiﬁ?gc mV 3 P'ffif:‘éfE Drlqﬁ_l" REMARKS
0959 | Room 6 x 1077 9 |rF. o
1002 1.80 1x107° 10
1005 5.56 1 x 107° 11
1008 9.90 1.2 x10° | 12
1011 14.18 1x10° |13
1014 18.57 1.1x107° | 14
© 11017 23.00 1.2 x 10° | 15
1020 25.60 2 x 107° 16
1023 27.60 . 17%
X 1024% 29.0d - 5. x 10-6 18-13%
1025% 29, 5() 6.6 x 1070 | 14
x |1026 29.50 R.F. OFF
1030 (Qe at 300°C)

.08 FORM NO. 806 {7/67)
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ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 8-21-69

" ¥b Lead Strap
PART DESCRIPTION: _ ¢ad Strap Assembly Re Heat Choke

" BRAZE TYPE:__ i

WA No. . 4018-001-001

OPERATOR: 500

TEMP.°C TEMP.°C TEMP.°C PRESSURE § DIAL

TIME No. 1 my 1 No. 2 mY 2 No.3 |mY3 (mmHg) Ne. REMARKS
1415 Room 9.2 x 1077 9 R.F. ON
1419 3.2 x 1076 | 10
1422 5.75 1.6 x 1076 | 11
1425 9.95 12 = 107° 12
1428 14,40 1.2 x 106 | 13
1431 19.00 1.3 x 10706 | 14
1434 23.20 1.6 x 1078 | 15
1437 26.16 2.2 x 1070 | 16
1440 27.62 3.5 x 1076 | 17
1443 28.80 5.5 x 1076 | 17.5
X 11443% 29,00 5.8 x 1006 | 17.5
1444 29.50
X 1445 29.50 5.5 x 10°° | 14%
1450 R.F. OFF

05 FORM NOQ. B80S (7/67)
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ILECTRO-OPTICAL SYSTEMS

(Conv)} - Re -~ Heat Choke

BRAZING/FIRING SCHEDULE’

DATE:

8§-22-69

Nb - Lead Strap PART DESCRIPTION; Lead Strap Assembly (No. 3-4)
BRAZE TYPE: T3
WA NO. 4018
OPERATOR:__Gon
e [T o [T v [T oo | TSR [RE ] reanes
1109 Room 2 x 1077 9 R.F. ON
1111 2.00 1x 107° 10
1114 5.58 8 x 1077 11
1117 9.75 1.5 x 1078 | 12
1120 14.00 1 x 1070 13
1123 15.88 1 x 1070 14
1126 23.20 1.2 x 1076 | 15
1129 29.10 2.4 x 1076 | 16
1132 27.60 3.4 x 1070 | 17
1135 28.66 5 x 1076 17.5
X 11355 29.00 6 x 1076 17.5
1136% 29.10
x |1137% 29,20 5 x 1076 14%
1142 R.F. OFF

OS5 FORM NO. 808 {7/87)

63




ELECTRO-OPTICAL SYISTEMS

BRAZING/FIRING SCHEDULE

bATE, __ 8-25-69

COLLECTOR PART DESCRIPTION: 4* Gonverter

2 - HEATERS BRAZE TYPE: corem il
RESERV. ADAPTER VA Mo 4018

OPERATOR: Gon

e N o e e el e = e
1537 Room 6 x 10_7 9 R.F. ON
1539% 3 x 10"6 i0 OQutgas mucho
1545 11.54 3.5 x 1070 | 11
1547 15.94 2.6 x 1072 | 12
1549 20.92 1.1x 1072 | 13
1551 25.30 6.4 x 1076 | 14
1553 27.90 1.1 x 1072 | 14.5
1553% 28.48 1.6 x 1072 | 15

X |1554 29.00 2 x 1072 15
1555 29.32 1.9 x 1072 | 15

X |1555% 29, 42 1.8 x 1070 | 11%
1600 R.F. OFF
1035 | Room 4 x 1076 9 | R.F. ON
1037 3.39 2.5 x 10°° | 10
1039 7.16 1.6 x 1070 | 11
1041 14 .08 1.6 x 1076 | 12
1043 21.32 2 x 1076 13
1045 25.37 4 x 1076 14
1047 27.66 8 x 1070 15
1049 28.74 1x 107° 15.5

x | 1049y | 29,0( 1.4 x 1072 | 15.5
09492 29.30 1.4 x 1072 | 15.5
1150% 29.48 1.2 x 102 | 15.5

x | 10502 29.56 1x 1077 12
1055 R.F. OFF

05 FORM NO. BOG {7/67) 64



ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 8-27-69 —
1400°C = 25.03 nV PART DESCRIPTION: . Seal Braze Flanges 42
1400°C for 10 min. BRAZE TYPE: Anneal Before Forming at 1400°C
WA NO. 4018
OPERATOR: 600
TME | T Clmv 1| T ae [mv 2| T C g | PRESSURE | DIAL REMARKS
1551 _ | Room 5 % 1077 9 |R.F. ON
1553 3.8 x 10°° | 10
1555% 6.88) 4.2 x 106 111
1557 13.40 2.4 x 1070 | 12
1559 19.94 2.2 x 1076 | 13
1601 22.88 3.2 x 1076 | 14
x| 16023 25.03 4 x 1076 14
1605 25.03 3.4 x 1076 | 14
1607 25.10 , 2.8x 1070 | 14
1612 25201 1.6 x 10°% | 14

R.F. OFF

NO GO0} SCHEPULE TO0O (HIGH

0S5 FORM MO, 806 (7/57) 65



ELECTRO-OPTICAL SVYSTEMS

1000°¢
1100°¢
FOR ANNEAL Nb

/002 = ffeo%

18.12 mv
19,94 mV

BRAZING/FIRING SCHEDULE

DATE:

8~28-69

b with converter

PART DESCRIPTION:

(2 Pcs) 42 Convert flanges

= LUEVGqfiiﬁg:; - ' aRAZE Type:__ Anneal at 1000 - 1100°C
FL/MJG{ r______’_,_lﬁl—z::l__‘: WA NO. Hold 5 min.
o OPERATOR: 00D
o [T [T 2| TP ] PEEEOE || e
1428 Room 8 x 1077 9 R.F. ON
11430 3.4 1.4 % 1070 | 10
1432 6.90 3 x 1076 11
1434 10.00 2.4 x 1070 | 12
1436 12.30 2 x 107° 13
1439 15.61 1.8 x 1076 | 14
1440 930 [16.90 2.2x10°° [ 14
1441 970 [17.50] 2.2 x 107 | 14.5
x  |1461% 1020 {18.50 2.6 x 1070 | 14.3
1442% 1060 {19.18 2.6 x 1070 | 14
1444 1080 [19.62 13.75
1445 1080 [19.54 2 x 1070 13.4
1446 1075 [19.48 1.6 x 10°° | 13.4
x  |1446% 1080 |19.56 1.6 x 10°° | 10.5
1452 R.F. OFF
OS5 FORM NO. 806 [7/67) 66




ELECTRO-OPFTICAL SYSTENS, ING.

A XKEROX COMPANY

DATA SHEET NUN’:B ER

PAGE OF

ELECTRON BEAM WELD SCHEDULE DEVELGPMENT DATA

MATERIAL ___Re SPECIFICATION
THICKNESS 0.010 P.0. NO. FORM

YES
DRAWING OR SKETCH HO. - CERTS .

C NO
WELDED TO

MaTERIAL __Re SPECIFICATION
THickNESs . 0.250 _ P.O. NO. FORM

YES
DRAWING OR SKETCH HO. CERTS

NO

FILLER METAL

YES
MATERIAL P.0. NO. FORY CERTS
TYPE OF WELD JOINT Pieljce 0.020

REQUESTOR OR CUSTOMER D - Pyle

J. Frey

OPERATOR

JOB DESCRIPTION

DATE
Flexibility sample for 4 cm converter 0.750' 0.D.

PENETRATION REQUIRED
W.A. NO.

4018-001-001

5-27-69

(Re emitter to Re heat choke)

NOTES
1.

WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.
2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTEMENT INFORMATION FOR EACH

SAMPLE AND EACH RUN ON EOS FORM 63024,

SHOP TRAVELER, MANUFACTURING ORDER-OR GENERAL WORK REQUFEST AND DRAWINGS, SKETCHES OR

3. ASTERISK {*) SHALL DENOTE OPTIMUM WELD SCHEDULE FOR THIS APPLICATION AND SHALL BE
APPROVED BY Q.A. IF REQUIRED.

OPTIMUM WELD SCHEDULE

e
W

Q.A. APPROVAL

SAMPLE NUMBER 1 2
RUN NUMBER 1 1
DISTANCE TO WORK {Inches) " "
FILAMENT CURRENT {Amps) 1.80 1.80
ACCELERATING VOLTAGE {(kV) 140 150
BEAM CURRENT (mA} 3.0 3.4
EES¥ ACTUAL(zd3hmhm) min min
DIAMETER VIEWER {Inctemants)
BEAM FOCUS {Dial Setting) 535 554

YES
D.C. DEFLECTION

NO
A.C. DEFLECTION X
{Inches, € To¢ ) Y

YES
CIRCLE GENERATION

NO
CIRCLE 0.0 ACTUAL (10°% Inches)

VIEWER {Increments)

-3 nches

CIRCLE 1D, R CEI;\:JEAI:(gl:Srenlxenls))
LINEAR SPEED OR(R.P.M.) 40 40
SPEED INDICATOR (Dial Setting) 200 200
TIMER {Seconds) 1.4 1.4
SLOPE CONTROL (%) RISE

FALL® 60% 60%

WIDTH (Mill] Sec.)
PULSER SETTINGS FREGUENCY 0PS)
VACUUM (mm of Hg) [ x10~% 1x10<%

P e




ELECTRO-OPTICAL BYSTEMS, ING.

A XERGX COMPANY

' ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA (CONT'D)

-30)
™

DATA SHEET NUMBER et gt 00

PAGE

or

SAMPLE NO. RUN NO.
]
SPECIAL TECHNIQUES
)
RESULTS .
i . 4
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ELECTRO-OPTICAL SYSTEMS, INC. DATA SHEET NUMBER

A XEROX COMPANY

" PAGE oF
ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA
materiaL _ Arc Cast Mo and Wb SPECIFICATION
THICKNESS P.0. NO. FORM
YES
DRAWING OR SKETCH NO. CERTS
, NO
WELDED TO
MATERIAL __Arc Cast Mo and Nb SPECIFICATON
THICKNESS £.0. NO. FORM
YES
DRAWING OR SKETCH NO. CERTS
NO
FILLER METAL
YES
MATERIAL P.O. NO. L FORM_______ CERTS
)
TYPE OF WELD JOINT PENETRATION REquirer — 0.005 - 0,010 .
REQUESTOR OR CUSTOMER Pyle W.A. NO. .
operaTor _J - Frey BATE 6-5-68

Jos pescripTioN _S8eal 1/8" hole with plug inserted i

NOTES
1. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.
2, RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTENENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON EQS FORM 6302A.
3. ASTERISK (*} SHALL DENOTE OPTIMUM WELD SCHEDULE FOR THIS APTLICATION AND SHALL BE
APPROVED BY Q.A. IF REQUIRED.

OPTIMUM WELD S CHEDULE *
Q.A. APPROVAL T
SAMPLE NUMBER 1 2 2 3 4 5&6
RUN NUMBER 1 1 2 1 1 1
DISTANCE TO WORK (Inches) 71 71 7n 71 71 7n
FILAMENT CURRENT (Amps) 1.65 1.65 1.65 1.65 1.65 1.80
ACCELERATING VOLTAGE (k) 110 110 110 110 110 110
BEAM CURRENT (mA) 3.0 4.0 4.0 4 0 4.0 5.2
e ACTUAL (16” Inches) | 0.015,0.010 | 0.015] 0.015 | 0.015 [ min
DIAMETER VIEWER (Increments) 10 7 10 10 10 6
BEAM FOCUS  (Diol Setting) 487 484 493 493 493 483 -
D.C. DEFLECTION YES i

NO . .
A.C. DEFLECTION X DOUBLE DOUBLE |DOUBLE
{inches, & To € ) Y PASS [PASS PASS

YES
CIRCLE GENERATION

NO
CIRCLE 0.D. ACTUAL (10 Inchies)

‘ VIEWER (Increments) :

ACTUAL (10 Inches)
CIRCLE LD. VIEWER (Increments) .
LINEAR SPEED OR R.B.M, HAND | 40 40 40 40 40
SPEED INDICATOR (Dial Setting) TRACK~| 200 200 200 200 200
TIMER (Seconds) ING 1.4 1.4 1.4 1.4 1.4

i RISE !

SLOPE CONTROL () - — . 607 160% | 60% |-60% | 60%
PULSER SET1INGS WIDTH (Milli Sec.)

FREQUENCY (CPS)
VACUUM {mm of Hg) 1074 1079 |

e N cn a s ~ .o




Fan S
E
ELECTRO~OPTICAL SYSTEVIS, INC, DATA SHEET NUMBER

A XEROX COMPANY oF

: PAG
ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA

MATERIAL TA ) SPECIFICATION
THICKNESS 0.015 P.0. NO. FORM Tube
| - YES
DRAWING OR SKETCH NO. CERTS
NO
WELDED TO
MATERIAL _TA - SPECIFICATION
THickness _0.015 P.0. NO. rorm ___Lube
YES
DRAWING OR SKETCH NO. ceRTS
0
FILLER METAL
YES
MATERIAL P.0, NO. FORM CERTS
TYPE OF WELD JOINT Fillet PENETRATION REQUIRED 0.010 -
REQUESTOR OR cUsToMer Hemmerdinger w.a. no. __1006~03-01

OPERATOR J. Frey DATE 6-8-69
JoB pEscripTion _ Join tube to spherical converter -

NOTES
1. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS,
2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTINENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON EOS FORM 6302A.
3, ASTERISK {*) SHALL DENOTE OPIIMUM WELD SCHEDULE FOR THIS APPLICATION AND SHALL BE
APPROVED BY Q.A. IF REQUIRED.

CPTIMUM WELD $ CHEDULE

Q.A. APPROVAL

SAMPLE NUMBER 1
RUN NUMBER 1
DISTANCE TO WORK (Inches) 77
FILAMENT CURRENT (Amps) 1.80
ACCELERATING VOLTAGE (kV) 110
BEAM CURRENT (mA) o 2.0
SEAM ACTUAL (10" Inches) | 0.015
DIAMETER VIEWER (Increments) 10
BEAM FOCUS  (Dial Seitlag) 485

YES X
D.C. DEFLECTION
T, NO - -
A.C. DEFLECTION X
{Inches, € To¢) Y
CIRCLE GENERATION  —v oo
. NO
CIRCLE 0.D. ACTUAL (10" Inches)

YIEWER (lnc::men!s)
CIRCLE 1D ACTUAL {107 Inches)

. VIEVER (increments}
LINEAR SPEED OR(RPM.Y 40
SPEED INDICATOR (Dial Sciting) ° 200
TIMER (Seconds) 1.4
N RISE

$LOPE CONTROL (%) AL 55

WIDTH (Milli See.)

PULSER SETTINGS FREQUENCY (CPS)

YACUUM {mm of Hyl 70

— = e, -~



ELECTRO=OPTICAL SYSTEMS, INC.
. A XEROX COMPANY

PAGE

DATA SHEET NUMBER

308

oF

v ELECTRON BEAM WELD SCH%DULE DEVELOPM!ENT DATA (CONT'D)

SAMPLE KO,

RUN NO,

SPECIAL TECHNIQUES

>
i

RESULTS
. &) OVL’}H (A 2.

Bl ie)d

2 o Fory

P erre (Ve

78  (asqrint. [ Prerpe e /d

|

ATTACHMENTS

Y

v "3 (C’pr:v /i'r)

| 7

. : I —— )
| (Sfcw/ 02»\7{1’3'";; .',':. | :‘. ’ . -

7

Lead éfra P

/‘rqury&
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LA e |
3

ELECTRG-ORTICAL SYSTEMS, INC, OATA SHEET NUMBER

A XERDOX COMPANY oF

ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA

MATERIAL ___ND SPECIFICATION
THickness 0+ 020 P.O. NO. FORM
) . YES
DRAVING OR SKETCH NO. CERTS
NO
WELDED TO
MATERIAL __NB SPECIFICATION
THICKNESS 0‘020 PO.NO.___ O FORM
- ves
DRAWING OR SKETCH NO. CERTS O
FILLER METAL
YES
MATERIAL P.O. NO. FORM cERTS

#1 Circular butt #2 Rotary Pierce
TYPE OF WELD JOINT

.020 #2 -.020 .

#1
G AT Peres PENETRATION REQUIRED
REQUESTOR OR CUSTOMER P. Hora W.A. NO, 401 8-001 =001

OPERATOR __J: Frey oate _ 0-8-69

JOB DESCRIPTION Cglindrical Converter Assembly {4 cm)

NOTES
1. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHESOR -
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS,
2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD UTHER PERTINENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON EOS FORM 6302A.
3, ASTERISK {*) SHALL DENOTE OPTIMUM WELD SCHEDULEEJ-OR THIS APP!E,IfATION AND SHALL BE

APPROVED BY Q.A. IF REQUIRED Coll - Emltter _;ga.d Strap

OPTIMUM WELD SCHEGULE * - * *
Q.A. APPROVAL
SAMPLE NUMBER 1 1 1 1
RUN NUMBER i 2 3 2 rerui
DISTANCE TO WORK (inches) ral 71 7" 71
FILAMENT CURRENT {Amps) ) 1.75 J1.75 1.75 [1.75
ACCELERATHIG VOL.TAGE (kV) 120 150 150 150
BEAM CURRENT (mA} 3.0 7.5 3.7 3.7
BEAM ‘ ACTUAL (107 Inches) |0.008 fmin. |min. |min.
DIAMETER VIEWER (Incremcnts) 5
BEAM FOCUS (Dial Setting) 511 558 553 553
D.C. DEFLECTION YES X S X
NO
 { A.C. DEFLECTION X
{Inches, £ To g} Y
) YES
CIRCLE GENERATION
NO
CIRCLE O.D. ACTUAL (10" Inches)
VIEWER (Inctements)
CIRCLE L. ACTUAL (10 Inches)
VIEWER (in¢fements)
LINEAR SPEED OR/R.P.M.) 10 D5 117 23
SPEED INDICATOR (Dial Setting) -~ 60 130 - 05 120
TIMER ({Seconds) b3 3.7 5.6
N RISE
SLOPE CONTROL (%)~ 60% _ B0% 60%  60%
WIDTH (M Sec.)
PULSER SETTINGS FREQUENTY (CPS)

VACUUM (mm of Ho} ' 5%10°7 Bx1Q75 |6x1073 |7x107>

Fe SRost LA Canea Fmris  sa dm-st
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CONVERTER No. 9.C  da- SHEET . \__OF .21
L 1Y
DATE /4 “i3 |0/12 |, /13 “/13 b/tz /s
TIME V23035 | id35 | 137 11335 |lossg
PRESSURE -
106 TORR] % .a5
Vb M + “Ll
ip h
\
Vf £33 \ & o
o]
Tr OC
¢
. °c A42Y [gass] L3 T4 L
¢ 1% “4a0 [5a0 {Love | Loy
CoL, | V
HTR. | ] |
- °c “47% ST JLS3 1) ¢
S EF 459 7135635 | beo 12
r |C 237 a5 | 2494 |a9k
resteg 2440 |2%7.6 {253.€ 1 30 ¢
RES.| V
HIR.| 1
T ¢ “Ne Wk | \v370 i3y
e [e} =
T o] H - c, -
| S LG | ta4d | > % lmas T2
OUTPUT 1 N
VOLTS Ao .00y 007 | Lves
AMPS 0.¢C. {sweas | swl | 40.3
WATTS b.b¥
“PHOTO &

73




CONVERTER NO. =>.C - SHEET .. OF )
G ' G G

DATE b/lu /) L‘/u., “/i. b/zu. 7\ >
TIME 0905 o049 1513 1 \§3¢0 |1b03 ‘b 10
PRESSURE
10-6 Torr| .07 | . 0% S

vy n \ 2 g \13

V“ o
Vg
a2 g
0

T OC

r c

T °c ALY 3«44 |322.35] 4L2.5} 565 Gie

¢ |°c 2205 13%0 {3%0 |97 | €732 |Les.d
COL. | V
HTR. I

T °c 234 £t e 493 | $351 L2327 L3

° 1°c Jasdg {“od 5] 413 | S 3% (20 ,4| Ls4.35
r LG \os  Jlo4 j Va7 1152 |ivgq | 219

e s Jve7 e 11335 hays fae
Res.| V Bge
Hre.l 1 ~—
T °a 7 %3 413 920 | Wx0 |\a73 |\3253
e O .
T,. |°¢ 352 14231 | 440.1567.5 JL31.5 JL%6.7
OUTPUT
VOLTS .13 v 0oy l.oat | . a0 .00\ .00 2
AMPS 0. C S Wony S Aoy Swoeaw Swvony swoeRy
WATTS
PHOTO 4

74




CONVERTER No.. 2 & 2a- , SHEET —=2__oF_2 1
[

DATE ATV VAT RN fic 7 (Y0 Y
TIME \b20]| lvag \e3¢ | lved S |14l
PRESSURE
106 TORR
Vb s 3
Iy, .2 %0
Vg 2.0
I¢ \v.0D

o]
. c
r OC
T °Cl L43 | 70w |7us 6y | 112 | vevw | T
© %] LS b [ Lwk.sles3 ] Lebe 7365 | w43
coL., | Vv
HTR. I
r LSl 722}72¢3] 731 | Dex | 730 | Fes.6] 231
® el 01709 |71y a4 14 156 | s 5
g L€l 2035 | 29) |23 lagyq |ang | 307 249
ool 316 | 29¢ ) 200 | 202 | 2¥2 3175 294
RES.} V
HTR.| I
e LClARa5|va03 |42 \300f 1449 | V372 ]\3a2
e oK
T, 1°C] 732 {73%.5|742.5|725.% [72¢4.7 |774.5 | 75 ¢
OUTPUT
VOLTS Lo | 0021 | oo 47 oz | ey A3 %
AMPS SwenTy | S weny S weay .3% SWe T SWonT Jl¥.\\
WATTS . 0% 4 2,51
PHOTO #

75 .




CONVERTER NO..2.S 2~

sugeT 1 __or.2 ],

— " L G

DATE (’/u.,- b‘/w %/n, ‘°/¢7 /:7 /:7 /i‘l
TIME 015
PRESSURE
10-6 TORR
Vg “41\90
I .10\
Vg Ay
If iv.0

(o3
T c
r OC )
. Cl 7239 | ns.¢ |l .15 | 7es 4|1yl a0 | Tib
C 1%l Wl b2 | Lady bt T 114 .4 bl
CoL. } V
HTR. T
. °ct 15| T o} 105 739 EEAEREL
* lo¢] 7059l 102 | Lae |eavdl 42 |04 710
v L€l 304 12¢q | 293 |2¢s9 | 31591 31v3 | 30%.3
el 31y Jaagal 302 lagg | 3259} 332 | 320
RES.| V “
HTR.] 1
e Lcj\ara|i410fv4do0 |\3a5 {do0 [1400 [\4o0
=] o) .
T, °¢l 742 {7405 |72t (265177202 17725 | 142
QUTPUT
YOLTS 349 .2 .5 270 | (Lo | .25 2y .4
AMPS “4 6t 22 25 “49.2 | La.oofve.32 [<43.1b
WATTS \5.6af \\ V2.5 VO %S Flboed L2y {\%.0b
‘PHOTO #

76
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CONVERTER MO, = C__2a~ SHEET 2 oF__211
DATE Cfial%/ia 1Y “Si11 /0 1%/i5 1 Y44
TIME \Q\ S WwWas
PRESSURE
10~6 TORR
Vy, 273 13464 |34V 233 360 b2
Ty, yblo f . bas | vas] . bts |  L2ao | _L30
Ve \ 2, \a \ 2 \ 2 \ 2 \ =2
Ie \L \ 6 \ \ & b .
[+
T C
r OC
T °cl 124 | 123 | 729 51 12y | 120 120 | 127
C1%] LO¥ P b Lol Lu7 ! Ly L7 {7223
COL, | V
HIR. | T
T ¢l Ta4. 3t 123 {1230 724 1 a2 | 72aa |l 120
" el s s tassl g Lais L al sl gies
c.o1%¢] 302 1313 [ 383 214 laq4)2a5 (299
el 314,31 320] 329 | 3avs) 30% [ 314.5] 312
RES.t V
HTR.} I
¢ 1Sl Vo0 frace { V\doo | oo | VA00 [ VA0 1400
[<] OK
T tCl 2473 347 5 |74 v 1146 1746 114451 754.5
OUTPUT
VOLTS . <t . .4 . <t .« . .4
AMPS 243 obk] 42 L] Al ]399 16 40.50 | 42 44 44 %2
VATTS \T7.3224 V7. 061 Ve LUV G0fiL.2Q]V7.3%i\T7.93
PHOTO # i

78




CONVERTER M0. .. & Az~ . SHEET ¢ __or.. 2]
' G
DATE (‘/1‘-/ l"/17 k‘/m 5/1'7 /1‘7 L/!”? (’/I‘J
TIME .09 )
PRESSURE
10-6 poRR
vy, 2%5 { 370 | 36y | 2co | 30 . 305
I L2351 v25 w25 ] L 3a0 ) 5% 3 .3 90
Ve \ 2 2 \2 Y2 \ \2
L Vb LG oo | \3 .9 4 V6
(o]
T OC
r c
. °Cl 137 |736.5 1723 | b]7.5] 70N Toe | 70¥
¢ 1% 7292 724 719 Lt | T3 Mot { N0
COL. | V
HTR. I
. T 1R 5| 727 Tad Phas ] 7a0s5t 7235 1als
el 716571 | 713 | 0y 119 | y3 fmdd
r LSl 301 1367 |2ac {3105 |2%2 | 290 |a%3
el 304 320.5] 302 323 | 2aq | 302 | 297
RES.{ V
HTR.] I
T °cl \skoo [iog Fadir2 |11 S Vv Y vl
e 0
v felrs4. 5 1547|153 5 [1a45 0355|150 |152.3
OUTPUT
VOLTS . <t Ra! .S . S 3 .3
AMPS At 6L | 42.9% 137 7% V6. 36 ) %2 1 V9. a3 | \9.4u0
WATTS V7. ¥ V7009 1150 % . % 9. 19.9% | a.%
PHOTO 4

79




CONVERTER NO. .. 2 , SHEET wot OF e
& G TG
DATE “/i9- | Y/q /4 ha | ©/q 1Y /\y
TIME Va0 jvizao 0 ¥435 |0%s3 6
PRESSURE
10-6 TORR
Vy 293 290 See Ny -
b 590 Lo | 1 o = 4
Vi A A \a.\ ~ N
i <
If \ e A\ ——
[o]
T, oc
c
. °c] 702 | 10t.3 [ 703,73
© 1] ¢agf102} 102
coL, | v
HTR. T
. °cl 125 | 724 T2
T tecl 1vast 144 11032
T °c 2.73¢t | 297.5] 33
Secl 2 ¢T 130941 319
RES.| V
HTR.{ I
o Lcl vav2 | W gy
e 0
K
P A R TS R
OUTPUT
VOLTS k4 =y =4
AMPS 5.2 \ A Gyl \7 34
WATTS 7.¥6 1 A .¥4]%.67
“PHOTO #

80




CONVERTER NO..SC 2L SHEET —%__ OF 2]
G
DATE C/ig | 91y /1y Nl g |9 | Sy
TIME, '
PRESSURE
10-6 TORR « 0)
Vi 2%9 392 { RE§5S 3 %0 239
L . L4419 o2Y ] Lok L3 .53
V§ \W. 1 AR | WK W\ % \\ ¥
Iy V3.9 V5.9 3 .G V3.9 1 \V3.9
o]
T‘r OC
C
T °Ct 762 |15 2 [73535 ) 771 17270 [Due W72
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U\ STV
7/
NA o e o meeeed O K 4
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7/ \oc
2/ B
U
1745 1200
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CONVERTER NO._S.€__2b SHEET. 2% or_ 27
DATE 7/u— 7/1; - 7/11 _’/n '7/11 7/ y ‘7/u
TIME W30 {\3z206 |\s23
PRESSURE
10-6 TORR \.Q .0
Vh TL2 | %07 | ¥\v5 | €20 | & 2o 2
Iy L5vw | S221.32%5 [.%3 1 sae {.5\3
Ve W.3 | w3 N, 3
Ig A " | LWy | [\ |
(o]
T C
T OC
r LSl 02]1726 1152z jayasl 151.4] 794 | 1%
%l r0u|mMad] 133 nas 19z | veo | Nag
COlL.. v
HTR, Il \3.3
r el 24y llazslves.s [ Re2 j1as5 | ¥o3 | wey
° el 12893 v [aaz2 7% [194.5] v
r {7¢] 299 324 322 | 3394] 3335 336 | 33
e8logt 2 a5 | 11 3\ | 327 132 7 1329.3 | 324,53
RES.{ V
HTR.| 1
e 6]l \Se) | Y4a0 | \Te2 (1500 |V\seo 1S3 \3hs
a o
Tl elnd J9vs |79a3 %225 vvasl¥al |23
QUTPUT :
VOLTS © | S 7 .Goo | .1 L3 20 | .25 2
AMPS 29 <49 1S7.1 1 1) q..3 1 7% J1a.%
WATTS A7 \a e J22.v6 | 21.2 190.w0 | 21.47 | ar.ya
PHOTO # 2.0 2 22 | 23 24
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CONVERTER NO. S ab

SHEET 22 _oF 21

] o7
DATE .7/1; 7/;1 -7/11 7/11 7/n 7/1‘{ /5
TIME \lo<k ' \3300 k1o Rec L
PRESSURE B ALY
9
10-6_TORR =5 fon A S

-
C
P e T e il S | 1 ¥ 1Y
¢ el aeva] A 126 sivyn g 112 112
coL. | v '
HTR. | 1 2.1
1, :G B L T IS N R 1%V v 4
o e g o M T T 74T | 12359 207 -V
w0 Ll SYE Y Aaa. | Nia (365 339 12y
el Al 3w L 3e1 1l 2an 329.5] 324
RES.| V
HIR.} T
T 0c \S oo | a5 J\da\e [ \arT \3e0 |\To2 |
T el wyo Eoss 19y 15, ¥077 | ¥e¥

OUTPUT

VOLTS

« <t

X 3

AMPS

S 2

4 4

% b P

—

2 >

- F

WATTS

29:%

\&.b

\3 3Q

\W. k¥

2\.4

2)1.%

PHOTO #

2L V‘U-B

BN

a7l




Photo No. SC2a-1 R 1401°%
o
= 7
TCOLL ZOOC
TCS = _295-¢
X axis = 0.1V/div.
Y axis = 10A/div.

il Il!;l.
EEE. RN

|
BE R
e N

Photo No. SC2a-2 TE = 14410C X axis
COLL 698°¢c Y axis
T = 294°%
106 ©°

0.1v/div.
10A/div.




I A

2

—
i By
= B
A
g [
2L
2 2
1 SN

Photo No. SC2b-3 % = 1300%
o= (o]

Torr, 6630C

T2 31370

X axis = 0.1v/div.
Y axis = 10A/div.

Photo No. SC2b-4 o = 1300°% X axis = 0.1V/div.
g 0 e :
TCOLL = 64200 Y axis = 10A/div.
g = 337C
107



Photo No, SC2b-5

X axis

Y axis

1300°¢
654°C
306°C
= 0.1V/div.
= 10A/div.

Photo No. SC2b-6

108

=)
I |

]

= 1300% X axis
65700 Y axis
292°%

0.1V/div.
10A/div.



Photo No. SC2b-7A

Photo No. SC?b-7B

109

g 1aoo:c
Papy & 1250
Tog ® 321%
X axis = 0.1V/div.
Y axis = 10A/div.

T = 1400°C X axis = 0.1V/div.

 TE 725% Y axis = 20A/div.
. (¢]

Tog - #3210



20A/div.

= 0,1V/div.

X axis
Y axls

B
- D>
=
(= (I 2> S o S O = Lith SR o S <
- S« TS - . g e 0
© W O ~H <« 2N oy
O N N + O DN O
< ~ 0 O N G ~ ™
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(PR | [ | e il N
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[ I =1
S wk & 2 w
M O O EoO O
H H H M b H BH
(=}
p—
—
o
1
0
o ol
I =
£ w
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Photo No.

Photo No.




Photo No, SC-2B-10

Photo No. SC-2b-11

L5 AU 1400°C
Toont = 1100
Too ™ 297°%
X axis = 0.1V/div.
Y axis = 10A/div.

= 1460°C X axis = 0.1V/div.
10A/div.

]

= 763% Y axis
322°%

]




Photo No. SC-2b-12

L I |
] I Il

1460°C

763°%
322°%C
0.1v/div.
20A/div.

Photo No.

SC-2b-13

i12

]

1480°%
756°¢
322%

X axis

Y axis

0.1v/div.
20A/div.




Photo No.

SC-2-14

Photo No., SC-2-16

=

R 1480°¢
E i 753°%
D i A 322°%
X axis = 0.1V/div.
Y axis = 20A/div.

1345°¢

X axis

0.1v/div.
20A/div.



Photo No.

Photo No,

SC=2b-17

SC-2b-18

114

T, = 1480%

. (e}
Toiin 7660C
T = D24°C

X axis = 0.,1V/div.
Y axis = 20A/div.

T, = 1450% X axis = 0,1V/div.

— S/ 1 = 1
COLL 7520C Y axis 20A/div.
cs = 330°¢C




Photo No. SC=2b-19

Photo No.

5C-2b-20

115

)

1

TCOLL
TCS

X axis =

Y axis =

= o
TE = 14900C
COLL — 7790C
R

510°C
735°¢C
302°¢
0.1V/div.
10A/div.

X axis

Y axis

0.1v/div.
20A/div.



Photo No. SC-2b-21

COLL

CS
X axis

e P - [ o

Y axis

H
L[]

Photo No. SC-2b-22

1502°
755°C
316%
0.1v/div.
20A/div.

I

0.1v/div.
20A/div.

lSOOOC X axis

795°%¢ Y axis
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Photo No.

SC-2b-25

[

1495°C
764°¢C
310%
0.1V/div.
20A/div.

14160°C

726°C
(o)

307 ¢

X axis
Y axis

0.1V/div.
20A/div.




Photo No. SC-2-26B

L I |
| RN S

= 1416%

726°¢C
307°%
0.1v/div.
20A/div.

Photo No. SC-2=27

119

=
|

= 1502°% X axis

= 0.1v/div.
772°% Y axis = 20A/div.
324°C



Photo No.

S5C-2-28

120

I

1500°%
772°%
329.5%
0.1V/div.
20A/div.




APPENDIX 4

CONVERTERS SC-3a AND S5C-3b

4018-Final 121



ELECTRO-CFTICAL SYSTERNSS

1440° "ro 1450°¢

14.815 to 14.935 uV

3 Heatshields Top

BRAZING/FIRING SCHEDULE

DATE:

10-13-69

PART DESCRIPTION:-

42 Convert Flange (Flat)

BRAZE TYPE: Seal
1l Coil Below Can_ WA NO. 4018 -001-001
OPERATOR: Gon
TiMe + | TEMPSCH vy | TR C T v 2 Tﬂff';c mV 3 p?ﬁ?—{ﬁ? ol i REMARKS |
1109 | Room | Top Bott. 1.5x10° 8.0 | RF |
1112 ' 1.5%10°° 8.5 {
1115 115 {o.79 115 | 0.75 2.6x107° 9.0
1118 200 | 1.43 200 | 1.43 3.4x107° 9.5 g/
121 | 300 | 2.320 290 | 2.27 36210 ° 10
1124 | 411 | 3.35 388 | 3.14 3.1x107° 10.5 ;
1127 518 | 440 485 | 4.07 2.8x10°% 11.0
40° 1130 618 | 5.400 578 | 5.00 2.8x107° 11.5 |
1133 743 | 6.70 685 | 6.10 2.5x107% 12.0 |
1136 | 862 | 8.0d 813 |'7.47 d2.5x1078 12.5
1139 982 | 9.3¢ 951 | 9.0d 13.0 '4
1140 10.42 10.00 13.5
1142 11.80 11.54 16 - 14.5 {
1143- | 1272 [12.80 1247 |12.sd 15 -
1146 | 1355 [13.8d 1339 |13.60 16 - 16.5 ‘ i
X15108V 1145 | 1464 115.8d 1441 |14.82 ]
1146 | 1470 |15.17 1448 |14.94 110> 14.5 |
1147 | 1467 115.14 1445 |14.88 14 \
1148 | 1460 |15.1d 1441 |14.82 7.9x10°° 13.8- 13.5
1149 | 1456 [15.00 1441 |14.82 13.5 4
X 1150 | 1448 |14.9d 1441 |[14.82 ) 12
1203 RF OFF H
|
A
i
|
ECS FORM NO. 80& (7/67) 122



ELECTRO-OPTICAL SYSTERS

) BRAZING/FIRING SCHEDULE
Coil Height 1 coil Below Can For Final Setting With 10 Pcs Heat Shield on Top

Station #4 DATE: _October 2, 1969

" Replacement for SC-3 .2
) PART DESCRIPTION: _Flange 4~ Converter

1425°¢C to 1440°¢C

14,63 mV Min. BRAZE TYPE: Seal
WA NO. 4018-001-001
OPERATOR: Gon
e e L e e e e
1527 | Room _ |Top Bott, 6.5x10"" g8 | RF ON
1530 0.52 0.60 6.1x10" " 9
1534 1.50 1.66 8z10°% | 9.5
1537 2.52 2.72 1.1x10"° 9.80
1540 | . 3,44 3.42 1.1x10"% | 10.1
1543 4.38 4,14 1.1x107° 10.8
1547 643 15.66] 596 | 5.17 1.4x10"° 11.1
1550 | 755 16.841 698 | 6.24 1.5x10"° 11.5
8.68 7.98
DROPPED COTL
1604 - - bx10”7 9 | RF ON
1607 883 5.24 857 7.95 10
1610 889 [8.60| 915 | 8.30 10.5
DROPPED COIL 1 TUBRN
1610 4.6x1077 9.5 | RF ON
1613 920 |8.66 | 899 | 8.42 %8'2_
1616 955 19,05 ) 935 8.8 10.9
' 1618 1008__ [9.66 990 | 9.45 11.6
1619% | 1053 110.19 1036 | 9.98 ' 12.0
1621 11.10 10,89 12,3-112,6-13.2 - 13.5
1622 | 1207 |12.0% 1189 [11.80 14 - 14.5-14.6 = 15.7
[ 1623% 13.80 13.54 - : 16 - 15.8 -
X 1624% | 1454  114.98 1425 |14.69
255 | 1452 [14.94 1430 {14.69 e 13%
1627 | 1449 |14.92 1429 |14.69 - 13
1628 | 1445 l14.87 1427 |14.64 ] 13,1
X 162951 . 14 .88 14,64 12
1645 . LEAK CHECK TIGHT RF OFF
1Z3

EOS FORM NO. 806 (7/67)



ELECTRO-OPTICAL SVITEMNS

1425°¢ Min

14.63 mV

3 Heat Shields Top

BRAZING/FIRING SCHEDULE

10-3-69

DATE:
el

PART DESCRIPTION: Elange &2 Converter

BRAZE TYPE: Seal
WA NO. 4018-001-001 |
OPERATOR: Gon A
1440 Top Bott. w10’ . | 8 |rF om
1444 3x107° 9
1647 | 460 | 3.84 400 | 4.12 2.4x1078 9.5
1450 578 | 5.00 618 5.4 2x107% 9.8
1453 | 613 | 5.39 647 5.70 1.4x10°% | 10.1
1456 | 704 16.30 759 | 6.88 1.6x10°° | 10.5
14595 | 777 | 7.08] 818 | 7.52 1.4x107°8 11.0
1503 856 {7.92 910 | 8.59 1.4x10"°
RAISE {COIL | 3/8"
1505 9 |RF ON
1506 10
1507 7.10 6.68 11
1508 $7.34 7.34 1.6x10% | 11.5
1511 | 906 | 8.5 898 | s.4d 1x107° 12.0
1514 980 | 9.34 966 9.18 1x107° 13
1515 | 1061 ]10.28 1068 |10.36 25107° 13,5
1516 1124 [11.02} 1124 11.02 4x10~° 14
1517 | 1191 |i1.82 1191 {11.82 6x10° 14.5 1
1518 | 1264 |12.70] 1264 |12.7d 9x10° 15.0
1519 | 1304 [13.18 1290 ]13.00 1%x10™° ‘15.6 | 16. ‘
X 1521 | 1449 |14.92 1414 |14.50
1522 | 1472 [15.20 1425 |14.63 1.4x07°- | 15.5 :
1523 | 1472 [15.20] 1401 |14.34 15.4
1524 | 1472 |15.20 1409 |14.44 15.4
L ases | 1481 J15.300 1414|1459 15.2
X 1526 | 1481 [15.300 1414  |14.50 13.5 i
1538 -
y
I
5%

EOS FORM NO, BOG (7/67)



ELECTRO-OLTICAL SVSTELID

1425°%¢ =

BRAZING/FIRIMG SCHEDULE

£0S FORM NO, 806 [7/67)

14,63 mV sC-3
DATE: 9-2-69
PART DESCRIPTION: ...Elange 42 Nb - Ceramic
BRAZE TYPE: Seal
WA NO. 4018-001-001
OPERATOR- Gon
e [T Lo 1 [R5 oo [T Lo | PRESEE [T e
1411 | Room Top Bott. 8x10'7 8 RF ON
1414 7x10”’ 9
1417 1,54 1.7 L1xio™® 9,5
1420 2.70 2,90 1.1x107° 9.8
1423 3.44 3,72 1x107% 10.1
1426 b 44 4,54 11070 10.8
1429 5.5 5.70 1.4x10”8 11.1
1432 7.0 7.0 1.8x10"% | 11.5
1435 8.1 8.14 1.8x107° 11.8
1438% 9.52 9.35 1.6x10"° 12.1
1441 10.24 10.18 2510 ° 12.5
1443 1.1q 11,5 2.4x10°° | 13.0
1445 | 1212 112.08 1196 |11.8§ 13.5
1446% 12.7¢ _|12.68 7.2x10°° 14
1647% 13.34 13,28 8x10”° 14.5
14648 | _ e ) 15
X 1449 14.49  114.43 1.4x107°
1450 .64 |14.58 1%10™° 14.2
1451 14, 6§ 14,62 L 1x10 7> 14.0
1452 14.74 14.66 1.1x107° 13.9
1453 14.74 14.62 8.5x10° | 13.9
X 1454 14.64 14, 58 12
1456 o - o 11
58 0 10
1500 9
1502 N 8
1503 RF OFF
SV —




ELECTRO-ORPTICAL BVSTERIS

@ 1425°C .= 14.63 mwv

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

8-29-69

8C-3

Flange'42 Nb and Cetramic

BRAZE TYPE: Seal
WA NO. 4018-001-001
-Station it OPERATOR: Gon
1400 Room {Top Bott, ].xlO-6 8 RF ON
1403 - - 1.4x107° 9
1406 1.40 1.58 1.6x107° 9.5
1409 2.28 2.50 1.6x107° 9.80
1414% 1.6x107° 10.0
1416 4.30) 4. 54 1.8x10° 10.5
1419 5.20 5.30 2x107° 10.8
1423 6.0 6.10 2%10”° 11.1
1425 7.2 7.40 2%107° 11.5
1429 8.34 8.14 2%107° 11.8
1432 976 | 9.300 953 9.03 210" ° 12.1
1435 2107 12.5
1438% 10.70 10.5 2%107° 13.0
1441 11.4 11.24 2x10”® 13.5
1443 12,38 12.18 2.55107° 14.0
1444% 13,10 ' 14.5
1446% 13.74 13.7 7.4x10"° 15.0
Braze X | 1446% 14. 50 14.40 7.5x10°¢ | 14.25
. | 1447% 14 .60 14.50 14.2
1448% 14.60 14.50 7.2x10°° 14,2
1449% 14 .64 14.54 14.2
1450% | 1429 |14.68 1427 | 14.66 6.4x10°0 | 14.2
X | 1451% 14.68 1421 | 14.58 12
1452% 11.5
1502 | | RF OFF
lzos FORM NO. 806 (7/67)° ' 26




ELECTRO-OFPTICAL SYSTERIS

1440 - 1450°C
14,815 -

BRAZING/FIRING SCHEDULE

DATE: 10-20-69
Ny (_ _PART DESCRIPTION: &2 cm
RoAZE >)E CERAMIC b7k TYPE: Seal
e WA NO. 4018-001-001
France OPERATOR: Gon, .

TiMe | TEMPSCH oy g [ TEWPC L v 2 T'i,“if’-;c mV 3 P'?Eiﬁ‘éf ol v REMARKS
1613 Room___{Top Bott. zfu»c].O_7 8 RF _ON
1616 0.78 0,64 53,5510 8.5
1619 1.3d 1.1d 5.6x10"7 9.0
1622 1.9 1.74 121078 9.5 1 Coil wag lowered. |
1625 2.98 2.60 1x10”° 10.0 | to between 2~3
1628 4.14 3.55 1x107° 10.51 coil_from hottom |
1631 599 | 5.20 537 4,58 1.4x107° 11.0 | of can
1634 727 6.54 645 5.68 1.7x10~% 11.5
1637 829 | 7.64 768 6.98 11.5
1639 8.20 7.7d  LOWER| OIL - | rF oFr
1643 7.10 6.84 4x10” 9 |rron
1645 10.0
1646 7.52 7.3 5.8x10"7 11.0
1647 7.98 7.64 11.5
1650 9.28 8.94 9.8x10" | 12.0
1653 10.30 10.00 13.0
1654 11.1d 10.80 5x107° 13.5
1655 12.04 11.88 4.8x107° 14.00
1656% 12.94 13.10 8x10 ° 14.5 | 15
1658 14.37 14.18 1.6x10°° |16

X 1659 | 1439 |14.80 1464 |15.1d 1.4x10° | 143
1700 | 1452 |14.9¢ 1473 {15.20 1%107° 14
1701 | 1464 |15.10 1453 |14.97
1702 | 1468 {15.14 1454 |14.98 9x10"° 13.9
1703 | 1468 |15.14 1452 |14.98 9x10"° 13.8

X 1704 | 1464 |15.100 1450 |14.94 9x107° 11.5
v | RF_OFF

EOS FORM NO. BOE {7/67) 127



ELESTRO-OFTICAL SYSTERYS

5 heat shields
coil height 1 turn

below to can (7-3/4™)

Replacement for §C-

3

BRAZING/FIRING SCHEDULE

flat flange - (nmo convolute)

14259¢ - 1440°¢

DATE:

PART DESCRIPTION:

October 10, 1969

2 -
Flange 4 Converter

TRM NO. BO6 {7/67)

BRAZE TYPE: Seal A
WA NO. 4018-001-001
Bottom 7 Qp ERATOR: Gon.=—Mitch |
e [ T [ [ [ ] TR [ ] s |
1314 |Room 1.8x10™ 8 RE_ON
1317 0.55 0.74 5.1x1077 8.5 ]
1320 1.15 1.48 6.8x10°" | 9.0
1323 1.92 2.20 1:4x1077 9.5 ;
1326 2.80 2.98 1.4x107° 9.8
1329 3.74 3.92 1.6x10°% [10.2
1332 464 4.84 1.4x10"% | 10.7
1335 | 629 | 5.520 664 | 5.88 1.4x10°% {111
1338 | 736 |e6.64] 783 | 7.14 1.4x10°% |11.5
1341 | 848 7.85] 893 | 8.35 1.4x10°% 11,9
1344 | 959 | 9.09] 1012 | 9.70 1.4x10°° J12.5} 13 |
1345 9.90 10.50 13.5 F14
1347 10.80 11.50 14.5 ~
1348 12,10 12.60 1.8x10 > ] 15.0
1349 13.04 13.90 1.6x10 > |15.5 k 16
X 1350 14.33 15.10 |
1351 1437 l4.70] 1515 {15.70 15.5 b 15
1352 15.14 " |15.70 1.6x107°  |14.1 | 14
1353 15.14 15,62 1x 1070 |13.2
1354 |1436  |14.74] 1469 |15.16 1x 1070 |13
1355 1422  [14.60] 1456 |15.00] 11.5
3.80] Quick {Cool
,
i
.
78



ELECTRO-OPTIGAL DYSTEMNMS

14.815 mV =

1440°%C
1 coil below Ta can

BRAZING/FIRING SCHEDULE

3 heat shields on top DATE: ,10_14”69
1 Y PART DESCRIPT!ON:MQ
Tofo t ait! 2t distri
\f-’éd\_,';‘ﬂ BRAZE TYPE: Heat distrib. betw. FLANGE AND FIXTURE _
TS e
=LA WA 4018
_ N gy NO.
lé;““"'ei_klﬂilfffl OPERATOR: con
TEMP.2C TEMP.C TEMP.C PRESSURE | DIAL
TIME No. 1 mY ] No.2 |mY2 No.3 |mV3 {mmHg) No. REMARKS
Bot Bottom -7
0854 {Room Fix Flange 2x10 8 RF ON
0857 0.48 8x10”7 8.5
0900 0.98 2,10 1.2x10°° 9.0
. 0903 1.7 2.80 1.4x10° 9.5
0906 2.42 3.60 1.6x10°° 10
0909 | 424 3.48] 536 4.58 1.4x107% | 10.s
0912 | 519 4.40] 618 5,40 1.3x10°% [ 11.0
0915 | 621 5.440 704 6.30 1.7x10°° | 1L.5
0918 | 713 6.40 798 7.30 1.6x10°% | 12.0
0921 802 7.35 880 8,20 1.3x10'6 12,5
! 0924 8.85 9.68 1.6x10°% | 13.0
0925 9.38 10.34 2.6x10°% | 13.5
. 0926 10.00 11.00 3.5%x10"° 1k 14.5
0927 11.00 12.10 8x10” 8 15 |} 15.5
| 0928 12,40 13.44 16
0929 13.46 |as.sd 2.4x10° |16 | 16 1/2
50%¢ 0930 11436  |14.74] 1484 |15.34 1.7x107° | 15.7 | 15 - 14.5
0932 14,94 © 115.42 14,5 b 14.4
0933 15.0 15.38 14
' 0934 14.92 15.3C 7.5%x10°% |14
31% 0035 |1446  |14.88] 1477 |15.26 7.6x10°0 |14
. 0936 14.87 15.26 13.05
0938 14.50  |14.84
0939 11462 |14.48] 1442 |14.84 12
| 0950- RF OFF
3 1
!

EDS FORM NO. 806 {7/67)

129




ELECTRO-OFTICAL SYSTERS

Max Temps

1580°C Emitter

775°C Seals

3009C Tee Temp

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

10-27

~-69
-

Pt

Page 1 of 3

Final

ontgag, SC=13

BRAZE TYPE:
WA NO. 4018-001-001
seals 7 QPERATOR: _— Pyle
OBS.EMITT TEMP.°C TEMP.°C TEMP.2C PRESSURE DIAL
| oo TIME | oy MY 1] Mo 1mV2| o3 | V3| tmmba) | No. | - REMARKS
EXT
0 1045 Room Room INT
2x10-Db
1100 1100 494 20.4 1.4 438 18 mV 15
2x10°%
1250 1115 25.00 2.0 22.00 30 uc
3x10™% -
1375 1120 747 31.14 2.35 27 .0 - 90 ue Surface Temp
1420 Seals fo boff reducinz tem Bottom of Emit

1395°%¢

Top 1275

Side 1280

Side 1280




ELECTRO-DOFTICAL SYSTEMS

Max Temps

1580°C emitter

BRAZING/FIRING SCHEDULE

10-27-69

Page 2 o0f 3

775°C seals 32.27 mv DATE:
o]
3009C tee 12.21 PART DESCRIPTION: —Final outgas SC-3
BRAZE TYPE:
WA NO. 4018-001-001
Seals TegPERATOR: Coit Pyle
OBS TEMP TEMP.2C TEMP.2C TEMP.°C PRESSURE | DIAL
EMITT TME 1 0,1 ™Y 1] No. & [™V2] o3 [MV3]  (mmHg) No. REMARKS
EXT
Used shord fil fof gun INT
1x10-9 i ’
1550 20 yal Filt bomb ON
1400%¢ 1605 | 717°%¢ |29.85 45°c | 1. 638 |26.50 -
w10
1530°¢ 1613 32.22 2. 29.14 = 75 ual
5 1.8x10-8
1520°¢ 1630 32.04 3.43 29,05 625 1 Tee header on
' o o o o 1x]0
1530°¢ 1655 776°¢ 32,3 1222°¢ 9,00! _706°cl29.4 3.2 yal
Coming down
1612 Power dff
10-28-69
. Tx10°6 )
X 0830 10 Filt bomb ON |
1x10-%
1538 0900 32.76 12.24 29.76 1.0 ua
1530 0917 33.14 12.20 29.68 1.2x10°°
1525 32.00 12.22 29.00
1.2x10.0
1525 0940 32.56 12.21 29 . 5( 600 yal
, T.3x10-
1510 0950 32.31 12.28 129 .38 7003
32.35 29.34
X 1.8x10°0
1528 1010 32.52 12.30 29 .40 8003
1.2x10°0
1510 1025 32,36 12.20 29,98 300
1x10°0
L1500 1055 32.06 11.96 29,60 700ua
Px10-7 '
1498 1120 32.20 12.12 29.1 = 6302
1495 1138 31.8%4 11.84 28840~ 00ua
Bx10-7 g Coming down
1495 1150 31.78 11.74 28 .86 for lunch
Fil end CS on
1155 Bomb OFF Bomb off
1325 19.30 11.04 17.78 10.8 ua Bomb_on
) s o o . 2}{].0"7
| 1520°¢ 1345 780°c B32.48| 288 c l11.70] 708 |29.48 ~1204n
. i 1.8%10°
1520°¢ 1400 12 44 11.93 20 _4Q 1
1.8x10-
5 1415 32.50 12.00 29,4 160y4
131

EOS EORM NO. 008 (7/687)



http:12-192.20

ELECTRO-OPTICAL SYITEMS

1580°C emitter
775°C seals

BRAZING/FIRING SCHEDULE

Page 3 of 3

3009C tees DATE: 10-25-69
PART DESCRIPTION: _ Final Outgas SC-3
BRAZE TYPE:
WA NO. 4018-001-001
Seals TeeOPERATOR: Coll
0BS TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
TEMP TIME No. 1 mY No.2 (MV2 No.3 [ mV3 {mmHag) No. REMARKS
- 7. 2x1007 P
1525°¢ 1430 32.2 12.0 29.2 1954
o 3%10-7
1525°¢ 1445 32.29 12, 04 29.3 2154
5 5. 0x10=
1530 C 1500 32.32 12.09 29,30 5281,
o 2.8x10° 4~
1520°%¢ 1515 32.38 11.22 2934 200
o 2.7x10-
1530°%¢ 1530 12,41 11.32 29,38
o 2.6x10=
1525°¢ 1545 3248 11.34 29,48 1804
) o 2.2x10°L
1525°C 1602 32,38 11.25 29,34 162,
0 2.1x10-4 [
1530°¢ 1615 32,62 11,32 29.40 Oyal
5 2.0x10°7
1530°¢G 1630 32,65 11.31 29.48 5
1700 All power off 125 ya
Cesium
Drive 1000 Room 1.0 7x10_7 Power On
300% - 1005 6.86 3.8x10"7
1% hours | 1010 10.50 3x10”’
Time 1020 | 300°% l12.21 1.6x1077
1030 12.31 1x10° 7
1050 12.1 8.8x10"°
1130 12.1 6.2x10"°
End 1150 12.1 5.4x10™° Power off
EOS FORM NO. 808 {7/57) 132




ELECTRO.CPTICAL SYSTERS

1000°¢ for 5 min.

BRAZING/FIRING SCHEDULE

DATE: Oct. 1, 1969
/S’ ] i PART DESCRIPTIoN: _oonVE flanges
W&'ZZ/;j My et BRAZE TYPE: Nb-Anneal
B e T a——
B ic WA No. 4018-001-001 4 flanges
i‘mqéﬁ—mw, et OPERATOR: Mitchner
| e [T [T e [T v o] Thei® (B[ e
1426__|_Room 1.6x10°° 9 RE_ON
' | 1408 0.4 0.8¢10™° | 10
1431 | 140 | 1.98 8x10”° 11
1434 290 | 4.34 3,5%107° 12
1437 680  [10.16 3,2x10”° 13
: X 1440 1000 {18.02 221075 12.5
* 1443 1030 |18.66 0.7x107° 11.5
| X 1445 18.36 0.3x107° 10 Going down
1451 RF_OFF
1535 QuicK cool @ 100°¢C -

4
3

!
j
’

EOQS FORM NO. 806 (7/67}
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ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

/// /é__,.—-—;“nof/ u’\_]ﬂ"%\ DATE:

10/10/69

\‘ — NLJ F[‘H}“S PART DESCRIPTION: . NP Converter Flanges _(convoluted)
= ég-—
w BRAZE TYPE: Anneal @ 10000(3 for 5 min, {
. -——_.______"‘-..
777 =«s:\\\\\\ WA NO 4018-001-001 (18.1 mv)
ﬁY/ Wil Luadux -
Fﬂiy we._}__u '13\”*—']5 OPERATOR: Mitchper
TEMP.SC TEMP.°C TEMP.°C PRESSURE | DIAL
TIME 1 "o 1 ™ T Noe2 |™V 2| Noo3 MY 3] (mmHg) No. REMARKS
1511_{_Room 6x10°° 9 | rF 0N
1513 3.2 2%107° 10 4
1515 7.7 1.5x107° 11
1517 11.4 6.8x10"° 12
1519 15.1 7.4x107° 13 !
Braze 1521 18.1 6x10°° 12 #11 1/2
1523 18 64 4.3%107° 11%
1525 19.0 4x10™° 10%
Out of brazd .1526 1912 2.5x10"° 8
1531 RF OFF
--:!
| E
\E
j
134
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#:LecTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 8-6-69

PART DESCRIPTION:—Re Discs & pcs

BRAZE TYPE: 1700°C 15 min Anneal
WA NC.
OPERATOR: Gon :
e [T o [Ty o 2 [T5 e v | PR [RA] e
1625 | Room 2%10”" 9 | RF ON
1627 10
1629 12.27 11
1631 16 .48 12
1633 19.80 3.4x10"7 13
1635 23.38 6.4x10"" 14
1637 25.85 1.8x10"° 15
1639 28.42 7x10”° 16%
X - 1640 29.50 8x10”° 16%
1645 29.50 8x107° 16%
1650 29.53 8x107° 16%
X 1655 29.60 14
1700 RF OFF

OS5 FORM NO, 806 {7/67)
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ELECTRO-OPTICAL SYSTEMS

4 turng of heater

BRAZING/FIRING SCHEDULE

DATE:

9/8/69

PART DESCRIPTION: ._Reservoir and Heater

BRAZE TYPE: T. y
WA NO. 4018~-001-001
OPERATOR: Gon :
TEMP°C TEMP.°C TEMP.°C PRESSURE | DIAL
TIME 1 Noo 1 ™Y Nee2 |™V2] No.3 [mV3]  (mmHg)™ | Ne. REMARKS
1124 | Room 8x10”’ 9 RF_ON
1126 2.80 2.2x1075 10 ]
1128 7.1 4. 4x10"° 11
1130 12 14 3.8x10~° 12 4
1132 16.00 2.1x10~° 13 :
1134% 20.69 2.4x10~° 14 g
1136 23.92 3.2x10°° 15 \
1138 26 .13 4.2%10°° 16
1140 27 .28 5.4%x10°° 17
X 1142 29.04 17
11425 29.14 4.5%10° 17 ]
N
1143 2914
X 43% 29, 3( 4.8x10"° 14.5
N
[
/
~
.
\

£S5 FORM NO, 806 (7/67)

136



WLECTRO-OFTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

4 turns of heater DATE: * Sept. 8, 1969

PART DESCRIPTION: _Reservoirs 2 pcs with Heater

" BRAZE TYPE: I
WA NO. 4018-001-001
OPERATOR: Gon
| e [ o [ e[ [ T [ | seame
! 0931 Room 7:’:10m7 9 RF ON
0933 4x107° 11
B 0934 1.5%10"° 10
l 0936 8.74 3.6210°° | 11
: 0938 13.00 2%10”° 12
Ij 0940 17.10 1.9x107° 13
0942 2124 2.8x10°° | 14
; 0944 23.76 4x1078 15
b. .0946 25.18 6.2x10"° 16
0948 27.20 : 17
lt, X 0949 29.00 110> 17
’ 0950 29.20)
l X 0950% 29.20) 14.5
’ 0955 RF OFF

b N i

05 FORM NO. BOS {7/67) ’ 137



ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

[7'\3/({0 CenL B2, b{ DATE: 9-9-69 \‘
0 M") PART DESCRIPTiON: — Gun Holder
/4[00 = 1433 BRAZE TYPE: Seal 1400°¢ :]‘
Ceﬁﬂmld WA NO. 4018-001-001
ke Te OPERATOR: Gon J
e [T o [ 2| o] T [B] ves |
0913 | Room | Top Bot. 8x10" 8 | ®F om ~
0916% 1.4x107° 8.5 i
0919 2.2 2.15 1.0x10°° 9.0
0922% 3.54 3.63 1.2x107° 9.5 ;
0925% 4.66 5.08 1.4x10"° | 10.0 3
0928% 5.80 6.15 210 ° 10.5 j
0931% 6.80| 7.34 3%10 70 11.0 :
0935 8.50 8.90 3%107° 11.5 ,
0938 10.20 10.56 2x107° 12
0939 10.48 10.88 2%10°° 12.5 i
0940 11.26 11.84 2.6x10°° |13 [
0941 12.08 12.50 3.5%10° 13.5 )
0942 12.76 13.32 4.8x10 0 | 14.0 ¥
0943 13.60 14.02 14.5 i
X 0944 1400  }14.33 14.80 8x10 ™" 14.5 f
0945 "~ 114.35 14,92 6.2x10 0 14.0 R
0946 | 1400 [14.33 14.76 4.6x10° 13.8 .
0947 14.30 14.76 4.5%10 " 13.8
0948 14.30 14.76 4.5%107° 13.8
x | 0949 | 1397 [14.30] 1430 |14.77 11.5 §
0959% RF OFF K
]
g
|

95 FORM NO. 806 (7/67)
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 PELECTRO-OPTICAL SYSTEMS

1850°c OBS Surface

BRAZING/FIRING SCHEDULE

for 1 hr.
or 1 hr DATE. 9/15/69
06 Q) PART DESCRIPTION; _SC-3 Emitter
F N
r’ih - 0 EEPD BRAZE TYPE:
7 O P:!J "E‘“ELQ-WS. WA NO. 4018-001-001
4 o
Nﬁ; OPERATOR: P. V. Dun -
4875 TEMP.°C TEMP.°C PRESSURE | DIAL
] TIME | pyro oc | Ne.2 |[™V2§ No.3 |MY3|  (mmMg) No. REMARKS
OBS
1530 POWER ON
1535 Bomb on
. 1540 | 1500°%¢ 8x10"°
1555 1 1800°¢ 8x10”°
\ _Start 1600 1850°¢ 7510°°
1610 1845°¢
1615 | 1855°¢ 4x107°
1620 | 1855°¢C 3.8x10°
. 1625 | 1850% 2.5%10°
i 1635 | 1845°G 2%10°
1640 | 1845°(
| 1645 | 1850°¢ 1.8x10°
1650 1860°¢ 1.6x10°°
3 1655 | 1857°d] 1.6x10"°
-~ Stop 1700 | 1850°¢ 1.4x107°
r}L 1701 All~Polwer Off
3
a

‘05 FORM NO, 806 (7/67)
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ELECTRO-OPTICAL SYSTEMS, INGC, 5C-3 DATA SHEET NUMBEER

A XEROX COMPANY oF

ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA T

MATERIAL ___ Nb SPECIFICATION
THickNess . 0.020 P.O. NO. FORM
YES
DRAWING OR SKETCH' NO. CERTS
* ND
WELDED TO
MATERIAL __ ND SPECIFICATION
THIcKnEss __ 0.020 P.O. HO. FORM
ves
) DRAWING OR SKETCH NO, CERTS
HO
. FILLER METAL .
YES
MATERIAL P.0. NO. FORM_____ CERTs

TvPeE oF weLD JoinT #1 Circular Bott #2 Rotary PierchENETRAT;ou requireD #1020 #2 .020

REQUESTOR OR CUSTOMER P, Horo #3. Circular Pierce w.a. no. &£018-001-001

OPERATOR J. Frey oavte . 10/20/69

Jos pescripTion _ Cylindrical Converter Assy. (4 cm)

NOTES
1. SHOP TRAVELER, MANUFACTURING ORDER OR GUNERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.
2. RECORD ALL WELDING DATA ON TIHS SHEET - RECORD OTHER PERTHIENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON E0S FORM 63024, :
3. ASTERISK (*) SHALL DENOTE OPTIMUM WELD SCHEDULE FOR THIS APPLICATION AND SHALL BE
APPROVED BY Q.A. If REOUIRED, Flange Flange to

e to Cell  Emitter Lead Strad
o

ks

P

OPTIMUM WELD 5 CHEDULE

Q.A. APPROVAL

SAMPLE NUMBER 1 1 1 1
RUN NUMBER 1 2 3 2 rerunl
DISTANCE TO WORK {Inches) R 7" 7" 7 7
FILAMENT CURRENT (Amps) . 1.75 1.75 1.75 1.75
ACCELERATING VOLTAGE (kV} 1.20 1.50 1.50 1.50
BEAM CURRENT {mA) 3.0 2.5 3.7 3.7
3 -3
EES¥ ACTUAL (10 ° Inches) 0.008 min min min
DIAMETER VIEWER {Increments) 5
BEAM FOCUS ([Dial Scﬂlng) 511 558 553 553
YES
D.C. DEFLECTION - “/ “/ ./ "/
NO :
A.C. DEFLECTION X
(Inches, € To¢) Y
YES T
CIRCLE GENERATION
NO

ACTUAL (10°° Inches)

CIRCLE 0.D.
VIEWER {Increments)
ACTUAL (10" Inches
_C]RCLE 1.D. VIEVER ({ncruncnis} : .
LINEAR SPEED OR(R.P.M) 10 25 17 23
SPEED INDICATOR (Dial Schiing) 60 130 95 120
TIMER {Seconds) - 23 3.7 2.6
] RISE
SLOPE CONTROL (%) ~1r— 607% | 60% | 60% 60%

WIDTH (Milli Sec.)

PULSER SETTINGS FREQUENCY (CPS)

VACUUH (o of 110 - Bx100 |8x10-7 | 6x10 °|7x10 >

P et aim mew e -




- C: o ")t
ELEGCTRO~CPTICAL SYSTLMS, IRC. DATA SHEET NUMSER
A XEROX COMPANY PAGE oF
ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA
MATERIAL TA SPECSFICATHON
THIckNESs . 0.015 P.0. NO. FORM Tube
YES
DRAWING OR SKETCH NO. CERTS
NO
WELDED TO
MATERIAL _ TA SPECIFICATION
THicknEss __0.015 P.O. NO. FORM Tube
’ YES
DRAWING OR SKETCH NO. CERTS
NO
FILLER METAL
YES
MATERIAL P.C. NO. FORM CERTS
TYPE OF WELD JOINT Fillet PENETRATION REQUIRED 0.010 - .

REQUESTOR oR cusTomer Hammerdinger

w.a.-ne., £018-001-001

APPROVED BY Q.A. {F REQUIRED.

OPERATOR I. Frey DATE . 10/29/50
JOB DESCRIPTION Join Tube to Spherical Converter :
NOTES

I. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
VWRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.

2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTIENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON £OS FORM 6302A.

3. ASTERISK (*) SHALL DENOTE OPTIMUM WELD SCHEDULE FOR THIS APFLICATION AND SHALL BE

OPTIMUM WELD SCHEDULE S o
Q.A. APPROVAL
SAMPLE NUMBER 1
RUN NUMBER 1
DISTANCE TO WORK {Inches) T
FILAMENT CURRENT (Amps) 1.80 -
ACCELERATING VOLTAGE (kV) 110
BEAM CURRENT (mA) 2.0
o ACTUAL (107 Inches) | 0.015
DIAMETER VIEWER (Incremcnts) 10
BEAM FOCUS  (Diol Setting) 485

YES ./
D.C. DEFLECTION v

NO
A.C. DEFLECTION X
(inches, € To ¢} Y
CIRCLE GENERATION YES

NO
CIRCLE O.D. ACTUAL (10™ Inches) '

i VIEWER (Increments) .
-3 nches
CIRCLELD. l\:lCE-ENLLARL[EIIISrot:enIs} )
LINEAR SPEED OR(R.P.M) 40 -
SPEED INDICATOR (Dial Setting) 200
TIMER [Seconds) 1.4
. RISE

5 LOPE CONTROL (%) i ‘ o7 .

WIDTH (Mifli Sec.)
PULSER SETTINGS FREQUENCY (CPS]
VACUUK (mm of Hg) a




ELECTROQ-OPTICAL SYSTEMS, INC. DATA SHEET NUMBER

LT

A XEFRDOX COMPANY oF

ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA T

MATERIAL Arc Cast Mo _and Nb SPECIFICATION
THICKNESS P.O. NO. FORM
) YEs
DRAWING OR SKETCH NO, CERTS
NO,
WELDED TO
MATERIAL __ATc Cast Mo and Nb SPECIFICATION
THICKNESS P.O. NO. FORM
YES
DRAWING OR SKETCH NO. _____ CERTS
NO
FILLER METAL
i YES
MATERIAL £.0. NO. FORM_________ CERTS
NO
TYPE OF WELD JOINT PENETRATION REquireED .005. = 0.010
REQUESTOR OR CUSTOMER Hora ¥.A. NO.
OPFRATOR I. Frey DATE 10/30/69
Jos pescripTion ___Seal 1/8" hole with plug inserted :

1. SHOP TRAVELELR, MANUFACTURING ORDER OR GENHLRAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL J08S,

2. RECORD ALL WELDIMG DATA ON THIS SHEET - RLCORD OTHER PERTIHENT INFORMATION FOR EACH
SAMPLE AND EACH RUN Ol EOS FORM 63024,

3. ASTERISK {*) SHALL DFROTE OPTIMUM WELD SCHEDUL F FOR THIS APPLICATION AND SHALL BE
APPROVED BY Q.A. IF REQUIRED.

OPTIMUM WELD $ CIHEDULE T T =

Q.A. APPROVAL N 1 ‘ B

SAMPLE NUMBER B 1 |9 9 3 L ls s &

RUN NUMBER 1 1 2 1 1 1

DISTANCE TC WORK {Inches) 7" 7" 7" 7" i "

FILAMENT CURRENT {Awmps) 1.65 1.651 1.65 1.65 1.65 1.80

ACCELERATING VOLTAGE (V) 110 110 | 110 | 110 | 110 110

BEAM CURRENT (mA) 1 3.0 4.0 1 4.0 a0 |40 5.2

AL ACTUAL (107 Inctes) 10,015 10.010. 1 0.015 0,015 | 0,015 | min

DIAMETER _ VIEWTR (Incrementy) i0 7 10 10 10 6

BEAM FOCUS (Diol Seiting) 489 484 493 493 493 483
T Yes /

D.C. DEFLECYION ,

; NO

A.C. DEFLECTION X

{Inches, € To ¢ } Y B

YES

CIRCLE GENERATION — ——
. NO .

ACTUAL (10 taches) |

CIRCLE 0.D.
VIFWER (Increocats)
- = —
. ACTUAL (107 1uches)
CIRCLE 1.D. VIEWER ([!\t.l'uucn!';}
LINEAR SPLED OR“P._._E’.M: 40 40 40 40 40
SPELD INDICATOR (Dial Sciting) - 200 200 200 200 200
TRAER {Seconds), _ 1.4 | 1.4 1.4 1.4 1.4
COMTROL (%) RISE
SLOPE { % -
A - FALL 60% | 60% | 60% | 60% -60%

WIDTH (Milhi Sec.)

PULSER SETTINGS FREQUERCY (CPS)

VACUUM {mm of.1ig} 10_4' N 149 10_8

P amE s mrem e dmm— _——


http:CUSTOM.ER

CONVERTER 0. ..9.C__2b

suEer . or. L,

M : O]
DATE W/g | Wea (VN/e Ve | We W/, W
TTME _ 1\,30” L3 3 e Q \L}i_ w48 | \ae \167)
PRESSURE i -
10-6 Tore| X s l %
| .m.ﬁ-.ﬁw.,-— o S, I
Vp ™~ 49.9 |431 “4e92-] Loy
Iy m]..ug_gi o tiasq fiaad [.36)
Ve W2 _hovag \2.0 | \2
I vy | =2 | vs33]vs2 [vs.a
(o]
T ¢ -
r OC
T OCl
© °C] 314 3053 434 |S02 | S350
CoL. | V
HTR. I
T °¢C !32-‘3-: Iy | A4 S4Y oy
* |°c 232 40,5 | Ave | saq.0] Lo
[e]
. C
JFesloq 299 123.5 ] 294 | 2¥vv | 33
RES. | V
HTR.} I
r  LC f«-ot?o | A30 T\ 0Y 1\nakx (\30%
c [}
T, ¢ 3475 172 (532 |97 Ju¥
OUTPUT
VOLTS AN A N i X2
AMPS 0.cC. 0. Q.C. <\ b ¥
WATTS t «02 la.49
PHOTO #

143




CONVERTIR 10..5.C€ _3b

SHEET —oon OF b2

DATE W/ | Wy “e . W/, Wy, W/,
TIME AT23 13 QAatn Nov3s [\ 3o 14 3Q |\3S \o¢
PRESSURE
10-® TORR Eﬁl‘:é <« QY m% - T
goqﬂ_ w...—-a\_r‘ \
Vi, 72 S Loy | L | o | Lu7
Ip G A%y A2 ALl
Vs \ 2\ Sy 12 4
If \5 .32 —~ \S .4
O
. C
T Oc
0
TC oc
Cl L4145 LS 1\ .3
coL. | V
HTR, 1
T gl 2.3 L3 . (WL
S {°cles R L ¥4
[o]
Tres :
‘cl a3 g 2% — | 3352
RES,| V
HIR.] I
o °cl i4z20 S0 \Sv 2
=] o
T.. |°¢] 1 20.4 707.% V407
OUTPUT -
VOLES « 2 320 13
AMPS AQ.20 320,490 b W
WATTS 4.9 L.t \Q .4
PHOTO #

144




!
CONVERTER NO. S¢ 30 SHEET 2. OF o LS
DATE W/ W PN, PN P2, Y, [N/
TTME \12%5 | V130 | \e2a hoead (W20 [W1273
PRESSURE
10-6 TORR I
vy, Lo | Lo ‘Q‘% N : L\ 0
Tp A | . Avy il o T
Vi N 13.3
Ip — | \u.3
0
Tr OC
c
v pS
¢ 1°cl Lo L) 330 . L34 |L4y.%
CoL, | V Do,
HIR, | 1 -
c 12703 § 7023 315 Ltz [ 605
®1°c] vy |Lae.s 3 G L0 kbl
) o
T c
el -vayv | 349 \Q0 33y 1323
RES.| V \ .3
HIR.|- T 1.3
ro Lol |ar W33 |H30
[] (o]
LR e e Y I 39% 4 107 |7
OUTPUT :
VOLTS L2%0 | .32 .45 oy | Ao
AMPS 39.. 3wy o.cC. 3.0\ | 23.40
WATTS W.04 [ \a .09 Jw. 235 [\0.23
PHOTO # \ 2

145




suert- 2L _or_ 1,

converTER N0, _SC__3b L

DATE SYZS RN ANV W/, u/_7 Wy \\/~7 7o
TIME \V 33 V329 |12 o figan | M55 13 35
PRESSURE
106 TORR

Yy Lip | Los S%> |50 | Ss2 |Sae

Iy, L |44 Ay | o5 oAl o428

Vs \3.5 |\3.8 \3.4

Le W2 w3 w2

o

T ¢

r O'C

T °cy Gb

© 1%l bs7 (LSS 5 Lezs | Le3 [Loee Jeve | L3k
COL, | V [ S -
HTR 1 2 i\vF AT

- cclb¥aY | w0 L3975 6% Lt 9 Wii.o Lk

el b1 ey [v3w Jevssiizd sy |uv3 g
e €] 324

el 73 1339 3245|323 13235 |32¢ [220.2
RES.| V

HTR.| T

r LC]l4e? |VA02 |1dee [yaee | yvae  Jwwga Y Q)

e o .

T 1¢l729 j0aa ks d 103230 [ ba2 Juad o 1308
OUTPUT
VOLTS <397 | 3y {59y V6Q0 {.Lao 13 Q0 S0
AMPS 26.20 2504 | \o.15 | &5 \0. 9 .2 }13 .24
WATTS V. A0 | \ev? | A4 | S o L.O  J%.2\ .2
PHOTO # - < 5

146



CONVERTER NO.

Sc 3b

SHEET w2 OF L

DATE “/'7* \\fq “A& w;/_1 \\/_7 \\/7 \1/7
TIME 542 V1553 | \e\e Jyedq |Vave JV25 [\134a
PRESSURE Com
10-6 TORR 2 %ﬁ- Ny
, \“:ng D\\

Iy, Sqq | Las | Ly 5S%3 | 547 “-ii
LN A7 ) 43y | 4S50 .37 |.38}

Vg 3.3 3.3

I¢ .y ] \b)

I

T C

¢ 1%l Lvy b0 sy v |Saug

CoL., | V [
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. ClTONS | Lu (" Tl L3 L2

* 1%cl vao jbaq | bbo jury J L3

v S
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RES.{ V

HTR.| I

T i Yoo | 1=t02 fY4oq (V3 %0 | \30y

a OK

T, 761138 | o | M3 fesn. | LbS

OUTPUT .
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AMP3 Q2.6 {2400 13996 [ a2

WATTS 9,00 § A.Wt | ¥.u9 L.by L.l

PHOTO 4 b 7
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CONVERTER No. _3.C__3D__

S SHEET. . ©__op_\%
DATE AT AAEATE Wa [V [Ny My
TIME O Y% 0e I\0 %O o W30
PRESSURE . v
10-6 TORR
L") :
%‘ff? .
Vs [N Nl w30 fL3o 1o L, Q 9
Ip 429 |.da¢ |.413 LAL3
Ie *
o)
Tr OC
C
°c
Tc - -
C b2av.3 JL2zes ) b2z L0 S41.4 | S+
CcoL, v
HIR, | 1 -
T °a LS4 W34 44| Lk Ls L3
* 1°c W35 G439 Ly 2 W33 | L20
T OC
reSlog L3340 1333 | 390 | 2v9 | 325 | 245
REs.| V
HTR.} I
. e Qo [V 9 | \adoo | \Av2 | \to2 [\X a0
e [s]
T,. |°¢C L1 a3l adt [ a9 JLyy jLng
QUTPUT Sz e Svgze
VOLTS 3M% ] gy fo\he f o33 ] yeo
AMPS 24272123 75130 00 2.0 W\
WATTS 9.6 et B 21 A2 Vo
e
PHOTO # % |9 \ Q \\
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CONVERTER MO, _2.C

3b

SHEE’I;- i OF \b

ATE \\/n_ ‘\\/H \\/“ \\/;0 \\/“ \\/“ \\/“
TIME W30 1\320 \3 5 ) \vas35 [ \30%
PRESSURE d
10-6 TORR l AT
Vi Sy | 510 S0 [suvs | 53¢ igva oo
Ip 296 | .23v4 | .3%0 [ .37v |.354 ] .3z23 (.42
Ve \2.4 ' — '
Ie \3 .\
=
C
T °¢
%ISR ILOY [LSY L9 {L2L | Ge? uas
COL. | V S a
HTR. | 1 = | v.o
T, ‘el L32.0JG2s s Lo LNET [ L3y | L4w | J20
ClLia 3]s Tty bav [ 7 634 | 70
T oc
ol a2 326 [ 323 [ 223 [ 307 {2407 ]340
RES.| VY
HIR.| I
T °Cl \4a0 {1300 {\300 JN2o0 | \Z300 f\Joc 1S 0O
S
e e s Jbes Jbwaa | 113 juxy JL00 159
OUTPUT
VOLTS <149 | (290 | 200 {.\qY | <00 | Goo |, Gon
AMPS b B Ly-Y 1avy T {27 5 |\ase Lo \1). 5%
WATTS 2.0 IS S ]S 32 j4.42] 26 {\e.73
PHOTO # \ 2 \ R \ \35
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b

COSVERTER X0 .2.S SHEET ... OF AN,
N
DATE W/ A v U Wy \Y 0 W/ 0 WV [\
TIME \3 2% \b30
PRESSURE
10-6 ToRR
Vi Lq7 LY LA 113 ¥QQ % Q0
I 443 Aoy 1.4y | LAy | cbked | 6b\Y
Ve
Le
[»]
C
']Tr pe
T °c e
¢S e 15w ] LAY LA {LLY LAL L3451 T\o
COL. v Or.a (\w
HIR, | 1 e -2E —
7 Leid.l] w3 Ly L4l | o Ty P16
> 1°c{703 Lwo | Lo g2 | vay 149 | nkas
T °c D44 S
fct3zvia | 3ae | 34y 1 3dv sl 3355 | a0 290
RES.1 V
HTR.| I
r 1C6iVSeo |VvSeo [1See 130 [ 1300 VLS | \ACO
e [+
Ta 1153 Javg | 2y | 129 frarg )2 |36
OUTPUT _
VOLIS L¥80 | ooy | ben | .Reo L 2ao JN¥VS [\ Yy
AMPS W2 1.¥%6 J\6.32)20.5 |“L.So
WATTS 496 6.30 |[wgq va.2 (a3
PHOTO # \. l\/\b& \1 \¥ \ &
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covverTER 70, S.C__ 2b SURET. ). OF %,

N \ R T~/ '
DATE WL ] \/“ Wi Wy \\/‘2 \L\/lz “/u.
TIME V23 \N20 I\120 [o6vss 1090z [0S
PRESSURE
10-6 TORR odd , 05 86 .\
vy, % 0\ L) s o | w0
TN i . LY
Iy 20 ] A%y ~| < | X L\
Vg K R V3%
Ig = —~= V3,\
o]
T, OC
H
°¢
Tc o : .
¢l 115 L o4 L2353 . L3 4
GOL. | V
HTR. 1
T °cl %o LWA? Lo ‘ TG
S 1] ee | Ly W30 13 1.
°c
Tl’eSo
12199 329 |31a 2305
RES.| V
HTR.| I
r  Lel \age |1313% J\aag w0 | <\qoo | \R A0
& Jex .
T 1°C) 40 | 7242 | 7o €20
QUTPUT
VOLTS V% o <300 e ¥ L3590
AMPS aq.54 195 9 v.c. |o.c,
WATTS (AT
PHOTO # 2 0 a1
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CONVERTER 0., 0. C 2h

suEEr MO op_\N

DATE W W [ WYY, Wi | Wia “/\.7‘___
TIME 0924 {09335 {0a4s [\edy \N\20 [ \410
PRESSURE ) :
10-6 TorR| . \
v, % 0% L29 |Gs2 | Leh | baoy
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\F: \2.% 2., \a., vy a4
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G
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. °cl \y 20 \¢1135 | \=v o0 V=2 \Y |\Ado03 oy | \Q Q)
2 o]
T, 1°¢c] $3% 707 |1vq | 129 | 120
QUTPUT ,
VOLTS N3 9] Lo L2 L edo
AMPS 0.C. 27.76] 349 < 9 WL .5
WATTS V% A3 1 1AS [aLg
PHOTO # 2apfay 23 2 <
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convERTER 10..S.C__2h suEer M\ _ or.\\
1 W 1R W
DATE Wia [Wia YWy Mg Wi (WY, W
TIME \200 {1313 \319 |\329 \3ef 5
PRESSURE S ’
10-0 Torp} .08 | .08
Vi Sst S22 |51 510 |b2y | tzo 133
Iy A0S | .22 .39y |.3ay J.dg9 |44 |4
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T C
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PHOTO #
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CONVERTER w0, _oC 2D shEeT AR op.. MY
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WATTS \s 831\ 23 V)7 | $.93)1 %80 J%.\0 1b.26
PHOTO # as o NIV 27 Py 29
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CONVERTER 10..9.C 2)
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\ I RN AS) T\ W W N
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CONVERTER %0, . S.C 3b

s 14 or \b,

N
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TTME \ 1035 g 3 W42 Woyx Juwsz \334
PRESSURE s | NS : |
106 TORR oo >1 8y ow | ooy |.ay R
_ny I %
Y A “1z2 | lee
Ve \2 %
I¢ \S .4
Q
T C
T OC
K |
C OC la—S"f_,; ' . (433-; L\jg
COL., | v
HIR. |
r LGl LY Gue | 6903
S ool ol Lwo | Lyd
°c
TIES
‘el 3L I1y.3 32N
RES.| VY
HTR.| I
¢ LCcj \<oo Vehoy fi4en
e o]
T . °Cl10% Job% |27
OUTPUT
VOLTS .302 Aa11) .300
AMPS 271 2400 | 4.7
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PHOTO #
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CONVERTER N0, .S C 2
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DATE “/18‘ \/n; /18 /i‘z; /l% “/lia /\‘6’
TIME . Aa49 | a0 No44 |J\Wess AV \G
Land
PRESSURE?:{
10-6 TORRQ
Vp S w4 Q) S sz | ¢as S ¢t LI -
Iy ] Ree .4 |36y | &5 G a0 L4325
Ve \2.
Is e
Q
Tr O_C
C
TC OC
Cles9aq {7 | be7 16275163 | 124 L\
COL,, v
HTR. I .
T Cel by TWLSA S LaL L bhs) [Mees 34 Lu
* Jeel w33 @% L35 | L1 | wae {929 U353
~ ,
Tres‘oc
Cl 2%y {3uw.2 28% {3971 {224 342 307
RES.|V
HTR.| I )
T ciYAeN h2ax [ \3ey |13y \S592 [130) \4759
(o]
Lo lclbya | 63 JL035 1723 (7416 |13 % [109.2
OuTPUT
VOLYS Lay ] o2g0 34| J$00 | B0 | . Beoe |00
AMPS e . 4201 1s ¢ I\ laa g |59 2wz
WATTS 4471 5.6 W-22 1A .09 |23. 92\ Tk 1| &.03
PHOTO £

158




CONVERTER N0, _S& 3b super Ve _or__\
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The bright spot on photo marks the zero axis for

each data point.

Photo No. SC-3-1 e = 1492°%
- (o]
TCOLL 6870C
Tog = 349°C
X axis = 0.1v/div.
Y axis = 10A/div.

Photo No, SC-3-2 TE = 1430°cC X axis
TR 64855°C Y axis
160

L}

0.1v/div.
10A/div.




Photo No. SC-3=3 T

o
]

1402°C

667°C
338°%
0.1V/div.
10A/div.

Photo No. SC-3-4 TE = 1400°C
o
Teors. 600 C
T = 325°%
cs
161

X axis
Y axis

nn

4A[div.

0.1v/div.



Photo No. SC-3=5

Photo No.

SC-3-6

T = 1400°%

I o
TCOLL = 6120C
TCS = 328°C

X axis = 0.1v/div.
Y axis = 4A/div.

STSTTR TN T S T

1300°C
601°%
323°%

]

X axis

Y axis

0.1V/div.
10A/div.

Ly



Photo No, SC-3-7

]

L}

1300°¢C
592°%
321%

10A/div.

0.1v/div.

Photo No., SC-3-8

1399°C
627°C
333°C

X axis

Y axis

0.1v/div.
20A/div.



Photo No.

Photo No.

SC-3-9

SC-3-10

]

1400°C
626°C
290°C

I

20A/div.

1412°%
670°¢
290°%

0,2V/div,

X axis

¥ axis

Il

0.2v/div.

10A/div.



Photo No. SC-3-11

Photo No.

5C-3=12

24

T, = 1402%

=) (8]
TCOLL - 59800
TCS =. 395-C
X axis = 0.1V/div.

axis = 10A/div.

= 1400° X axis
= 573% Y axis
= 292%

Il

0.2v/div.
2A/div.



Photo No. SC-3-13 % = 1300°C
7 0

s 6790C

T, =~ 333%

X axis = 0.2V/div.
Y axis = 20A/div.

Photo SC-3-14 TE = 1300% X axis
o
= 9 i
COLL 6H60C Y axis
TCS = 307 C
166

0.2V/div.

20A/div.




Photo No. SC-3-15

Photo No.

SC-3-16A

167

T, = 1500°C
Toorr = 695°C
Toq ol & AM05C
X axis = 0.2V/div.
Y axis = 20A/div.

1500°%
619°C
317.5%

X axis

Y axis

0.2V/div.
20A/div.



Photo No.

Photo No. SC-3-16B

5C-3-17

]

g = 1500°%

Y 643°¢C

T, = Mo
168

1500°
619°
317.5%
0.2v/div.
10A/div.

0.2v/div.
20A/div.

|



Photo No. SC-3-18

Photo No., SC-3-19

169

T, =150
oty 668°C
Teg = 341.5°C
X axis = 0.2V/div.
Y axis = 20A/div.

1506°¢
696°¢C
355°¢

X axis = 0.2V/div.
Y axis = 10A/div.



Photo No.

Photo No.

SC-3-20

SC-3=21

170

T = 1sue
Pooram GOA R

T ol 153070

X axis = 0.2V/div.
Y axis = 20A/div.

Il

1448°¢
624°¢
314%

X axis

Y axis

0.2V/div.
20A/div.




Photo No, SC-3-22A T = 1418%
o
bt 50300
T e ata
X axis = 0.1V/div.
Y axis = 10A/div.

Photo SC-3-22B 4 = 1418°% X axis = 0,2V/div.
oL ™ 603°¢c Y axis = 20A/div.
¥ = 318%%
cs
171



Photo No.

Photo No.

SC-3-23

SC-3-24

172

i b
T
T

X axis

Y axis

(e ]

TeorL
Tes

E
COLL
CS

I

1403°%
654°C
321%
= 0.1V/div.
= 10A/div,

1401°%

607°C
301°%

X axis

Y axis

0.1v/div
10A/div.




Photo No. SC-3-25 L = 1500°C
= (8}

Tt 667OC

R

X axis = 0.2V/div.
Y axis = 10A/div.

Photo No. SC-3-26 2 = 1500°% X axis = 0.2V/div.
—_— o s - -
TCOLL = 6980C Y axis 20A/div.
T v 335%

173



Photo No. SC-3-27 T = 1500°%C
ey (o]
717Oc
T = ¢
X axis = 0.2V/div.
Y axis = 20A/div.

Photo No. SC-3-28 T, = 1300°% X axis = 0.2V/div.
Toori s 652°C Y axis = 20A/div.
(o]
= 316°C
Tes

174




Photo No.

SC-3-29

17:5

TCOLL
TCS

X axis =

Y axis

1300°%C
575%
293°%

0,1v/div.
10A/div.
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ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

S Lo DATE: 12/16/68 ‘
- ’“X"‘r—l N PART DESCRIPTION: & cm? Collector (heater wire & res, adap.)
T.€. T s : 4
BRAZE TYPE: L ,
},. [ J‘ YA NO. |
29.0 - 29.3 1.5 min OPERATOR: PJ : !
. . )
e | T [ mval e 2 fmva | e s v s | Dt | Neo |  REMARKS
1441 | 0.44 0.41 1.5 x 10°° | 8
1445 3.4 1.6 2.3 x 107 |9 )
1448 9.0 5.5 8.4 x 1072 |8
1454  |L0.O 6.6 8.4 x 10=° | 9
1459  J12.5 9.1 5.7 x 107 |10
1502 [15.2 12.3 2.8 x 1070 11
1505  [18.1 16.3 1.8 x 1072 {12
1509  p2.5 21.6 8.0 x 107 13
1512 p5.7 25.4 1.1 x 107 14 *
1514 P7.3 27.3 1.6 x 1070 {14-1/2 \
1516  [28.3 28.4 3.2 x 1072 |15 {
1517 {29.0 29.1 5.0 x 1072 |15-1/2
151830 bo 5 29.7 3.0 x 1070 |15-1/2} - 19
1524 off

Fos FORM NO. 806 (7/67) 178



WL =CTRE-OFTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE:

12/17/68

PART DESCRIPTION: 4 sz (rebraze) Heater WirE/RES. Adap.

Ti
BRAZE TYPE:
Conv
WA NO.
29.0 - 29.7 1.5 min OPERATOR: BJ 7
]
TEMP.2C TEMP.°C TEMP.°C PRESSURE | DIAL
TiME MNo. -‘ mV ] NOo 2 mV 2 ND- 3 mV 3 (mmHg) NO. REMARKS

1514 1.0 x 10-6 on
[ 1517 2.5 1.4 8.6 x 1070

1520 7.0 4.3 1.2 x 1077 |10
l 1523 12.4 9.3 5.6 x 106 |11

1526 16.9 14.8 4.0 x 1078 {12
I 1529 1.1 18.8 5.4 x 107 |3

1532 5.0 29.3 1.0 x 10™° |14

1534 27.3 27.0 1.2 x 107° |14-1/2
' 1536 8.2 28.1 1.3 x 107 |15

1537 29.1 29.0 1.1 x 1072 |15+
I 1538% 29.7 29.7 1.0 x 107> |15+

1544 of £
!'
e 179

\ ©S FORM NO. BO& (7/67)




|sLECYRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

SC &

2 shims on top DATE: 12/16/62 1
can 3" x 9" PART DESCRIPTION: & cm? Conv. Seal with 22 Geramic .
Tap 6 - grid 71 .
coil height 8-5/16 BRAZE TYPE: = \1
WA NO. 4£018-001-001
OPERATOR: Gon \l
e | TP [TERZC L [TEmpec] T PREsRE ToALT cpaaes
1624 | Room  [Bot. Top 5% 1077 {12
1626 4.6 x 1077 {14 ‘*
1628 0.65 0.65 3x 1007 |16 '
1631 0.95 1.06 5 x 1077 18
1634 1.50 1.68 6 x 1007 |20
1637 1.98 2.25 1.4 x 1070 |22
1640 3,02 3.20 1.8 x 107° |24 ]
1643 4.18 A 1.6 x 1070 |26
1646 642 5.65 670 5.9 1.8 x 1070 |28
1649 7.82 861 7.99 2.0 x 107® |30
1652 10.10 10.00 32 :
1653 10. 99 10.80 2 x 1070 |34 4
1654 12,18 12.02 1 x 10-2 34 4
1655 12.68 12.78 1.2 x 10~° |36
1656 13.44 13.58 1.8 x 1072 |38 |
1657 | 1605  |14.40 14,40 36 - f
x |1657% 14.65) 14.68 2.4 % 1072 |34
1658% 14.78 14.84 1.6 x 1072 }33.5 { 33
1659% 1484 14.86 1,2 x 1075 |33 |
1701% 14.70 14,74 1.2 x 107> |33 i
x | 17023 14,72 14,74 28 24 |
1717 _ RF off i
|
{
] |
' X
OS FORM NO. 806 {7/67) ‘180



lLecTro-OoPTICAL SYSTERSS 3¢ 4

BRAZING/FIRING SCHEDULE

DATE: 12/17/69 —_

2 shims on top 4 em” oo Seal with 22 om Ceramics % -
PART DESCRIPTION: V. Seal wi n =<

3" x 8" can

coil set 8 5/16" BRAZE TYPE: Seal
Tap 6 - GR 71 WA No. —___ 4:018-001-001
OPERATOR: Gon
1 e [T [ [y v | [ o] P || e
[ 1448 Room Bot.| Room Top |2 x 1077 12 REF on
b 1451 2x 1077 s
1453 0.66 0.66 3x 1077 |6
L 1456 1.10 1.20 4 x 1077 |18
1459 1.66 1.801 - 4.8 x 1077 ho
' 1502 2.24 2,58 8 x 1077 o2
- 1505 3.00 3.40 1.4 x 1076 P4
1508 3.80 4,28 1.4 x 107® 26
1511 5.20 5.70 1.6 x 10°® bg
1514 6.60 7.06 1,5 x 1078 3p
b 1517 8.54 8.80) - 1.5 x 107% |32
| 1518% 9.80 10.00 2.2 x 107% |34
% 1520 11.00 11.30 4x 10 P
1521 11.92 12.1 7x 108 |36 - 3
8 1522 12.80 13.06 38
! X {1524 14 .40 14.48 1x 1000 |36
L 1525 14.70 14.80 1.1 x 107 |35 - 36
,r 1526 14.69 14.82 1.1 x 10™° |36 - 3
| 1527 14,80 14.88 ‘ 1.1x 107 |35 -
b 1528 14.78 14.88 7.2 x 1078 |35
L X |1529% 14.84 14.88 6.8 x 107 |28 24
I 1545 ) RF off -
/
{,

QS FORM NO, B06 {7/67) 181



ELECTRO-OPTICAL BYSTEMS

Ist anneal after

1st form by cliff

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:
Anneal @ 1500°C - 15 min

12/17/69

SC 4

SHEET #1

Re Lead Strap (4 pes.)

1700°C for 15 min BRAZE TYPE:
4018-001-001
1700°C = 29.528 wV WA NO. 1
OPERATOR: Gon
TEMP.°C TEMP.°C TEMP.C PRESSURE | DIAL H
T[ME No. ] mY ] No. 2 mY 2 No. 3 mVy 3 (mmHg) No. REMARKS ‘
1018 Reoom 1.4 x 10"6 9 EF on
1020 1.50 5 x 10-6 10
1022 7.14 1.4 x 1076 |11
1024 11.14 1x 1070 |12
1026 18. 91 6 x 107 13
1028 23.90 1.1 x 10°° |14 M‘
1030 25.69 1.4 x 107 |15 .
1032 27.10 2.2 x 109 |16 1
1034 28.50 4 x 100 |17
X |1035 | 1700° 129.53 7 x 100 |17
1037 29.54d 6.2 x 10-6 116.9 d
1039 29,54 5.7 x 1076 J16.9 |
1044 29.54 4.9 x 10°% 16.9
1047 29. 54 4.7 x 1076 [16.9
X | 1050 29.54 4.3 x 1076 | 14 I
1055 29.54 . RF off
i
‘é
|
]
— — _—l
Ji
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WL ECTRO-OPTICAL SYSTEMS

2nd Anneal after
2nd forming by Cliff

No more than ].70000 for 15 min.

BRAZING/FIRING SCHEDULE

DATE:

PART DESCRIPTION:

Anneal @ 1500°C to 1700°C

12/19/69

SHEET #2

RE Lead Straps

4 pes,

BRAZE TYPE:
OPERATOR: Gon
TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL
t{ TIME Ne. 1 mV 1 No. 2 mV 2 No.3 (mV3 (mmHag) No. REMARKS
1338 Room 1.6 x 1089 3% 1070
D 1341 2 x 1076 10
1343 11
' 1345 14.40 1.4 x 107° |12
1347 18. 80 1.2 x 1078 |13
' 1349 23. 14 1.4 x 1078 |14
1351 25.65 1.7 x 10-6 |15
: X 11353 27.20 3.1 x 107° |16
& 1354 28.40 6 x 10°% |16
1355 28.60 5.6 x 107° |16.5
1356 29,00 7.4 x 10-6 |16.5
| 1400 29,22 5.7 x 1070 ]16.5
, 1403 29.30 s x 107 Ji6.5
1407 29,30 14
§
! 1415 RF off
if
|
'»
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ELECTRO-OPTICAL SYSTEMS

SC 4

BRAZING/FIRING SCHEDULE

DATE: 12/22/69

PART DESCRIPTION: 42 cm_Heat Choke Lead Strap Ass?-:mbly

' BRAZE TYPE: T. SCL-3 X
WA NO. 4018-001-001
Station #2 OPERATOR: Gon " <
TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL i
TIME No.T |™ 1] No.2 [™V2] No.3 ™Y 3] (mmHg) No. REMARKS ;
1447 Room b x 10"7 9 RF on
1449 2 x 100® 1o {
1451 2.78 1.6 x 106 |11
1453 5.58 1.6 x 1070 J12 ;
1455 9.74 2 x 1070 {13 '
1457 14.91 2 x 1000 fus ‘
1459 19.50 2% 1070 |15 1
1501 23.90 2.2 ¥ 1075 |16
1504 27.45 4Lx 1006 |17 i
1506 28.45 5.6 x 107 |17.5 -
X |1s06% 29.00 A 7x 107 |17.5 !
1507% 29.30 |
X |1507-3/k 29.50 7% 107% |14 )
1515 RF off |
|
1
|
\

il S

Lol |

Ios FORM NO. BO6 (7/67)
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Eizcrno-oPTiCAL sYsTEMS

Re heat choke to Nb

BRAZING/FIRING SCHEDULE

DATE:

12/23/69

8C &4

PART DESCRIPTION: 4 sz Lead Strafn Assembly SC4-4
BRAZE TYPE:— L-
WA No. . 4018-001-001
OPERATOR: Gon il
b TEMP.°C TEMP.°C TEMP.°C PRESSURE | DIAL
[g' TIME No. 1 mV 1 No.2 |mV2 Ne.3 |mV3 {mmHg) No. REMARKS
. 0947 Room 8 x 10-7 9 RF on
0949 10
0951 2.84 8 x 1077 |11
0953 4 .80 8 x 1077 |12
0955 8,66 8 x 1077 13
B 0957 13.45 1.6 x 1076 |14
0959 18.78 1.4 x 1076 |15
l 1001 23.30 1.5 x 10°° |16
1004 27.15 2.4 x 1070 117
1006 28.55 5 x.100%  |17.5 4 17.7
F X 1007% 29.00 5.9 x 1070 {17.7
1008% 29,20 6.3 x 10°% |17.8
I; X 1008-3 29.44 6.3 x 1070 |14.5
1015 RF off
t;
!/
I'
N
I
i;
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ELECTRO-OPTICAL SYSTEMS

SC &4
BRAZING/FIRING SCHEDULE
DATE: 1/9/70 ‘1
7£
ﬁaﬁ icS  PART DESCRIPTION: Gun Holder
— 2 el Seal @ 1400°C |
K onze BRAZE TYPE: :
BEA
WA No. __4018-001-001
COPERATOR: Gon |
TEMP.SC TEMP.°C TEMP.°C PRESSURE | DIAL
1605 |Room 1x 1077 12 RF on
1608 0.98 0.35 4 x 1077 |1z
1611 1.78 0.60 3.6 x 1077 |16
1614 2.35 1.00 4.8 x 1077 |18
1617 3.06 1.58 1x 1078 |20
1621 3.92 2.22 1.5 x 1070 |22
1625 5,20 3.25 2 x 10706 |24 {
1628 6.20 4.30 2 x 1078 |26
1630 OFF READ J (oIL
1631 ON 1x 1078 l20
1633 6.18 5.60 1x 1076 {22 ;
1636 6.80 6.30 1x 107 lag
1639 7.46 7.00 1x 1078 |26
1642 8.40 7.68 1x 10" |28 '
1645 9.42 9.00 1x 1078 |30 |
1646 10.30 9.60 2 x 1076 |32 \
1647 11.40 10.6 4x 1070 I3 |
1648 12.3 11.62 36 {
1645 13.74 12.80 1x 107 {38 - 3 ‘
X 1650 14.62 14.00 1.6 x 10-3 |39 i
1651 14.82 14.33 1.6 x 107 {ag - 1
1652 14.54 14,62 1x 1070 |35 - ]
1653 14.30 14.50 1x 1077 l37 . 3 :
1654 14,54 14,54 1x 1070 |36 44
X |1655 14.54 14.60 1x 1070 |28 \
—
186
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L LECTRO-OPTICAL SYSTEMS

1 hr @ 2100°C true or

1850°C surface observed

BRAZING/FIRING SCHEDULE

DATE

PART DESCRIPTION:

1/7/70

Rhenium Cylindrical Emitter for SC-4

Vac firing and set tol.

" BRAZEXRRES:
WA NO. 4018-001-001
S;Zig?e OPERATOR: RWH .

l, e [T o [T v [ v o] i [ ] s
{
l:' 1100 Filadent on
D 1142 | 1355 1x 107°

1145 | 1440 1x 107°
] 1149 | 1550 1.5 x 1076
Y 1153 1600 Coming fown fpr lunch|leavilg
F filamenk on
|' 1306 Bomb on
il 1310 | 1685 1 x 106

1311 § 1780 1.5 x 10°°
i 1314 | 1850 2 x 10°%
- 1315 | 1920 3 x 1075

1318 | 1950 3.5 x 107°
!, 1320 | 1890 3.5 x 1076

1353 | 1881 1.8 x 1076
E 1400 | 1885 1.5 x 107°

1415 | 1885 1.5 x 107°
b 1418 1960 1.5 x 107° Coming down
|
I
4

05 FORM NO, 806 (7/67)
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ELECTRO-OFTICAL SYSTEMS

750°C - 775°C max seal

BRAZING/FIRING SCHEDULE

DATE;

1/19/70

SHEET #1 of 2

temp. 31.23 ¥ PART DESCRIPTION; 5G4 4% om Gonverter
BRAZE TYPE: Final OQutgas \!
WA NO.
OPERATOR: Pyle & Mitchner 1
e | [ [ [ [ v | P [ voanes
:
0BS. | COLL SEAL TEE 7.4 x 10277
i ~ 18 pA :
| 1545 Fil. on ]
' 1620 Bomb on
1640 1100°%c| 463 ho.10| s05 |o.ss| a2 |17 4« 10 )
250 A
1700 1570°C h7 .95 31.00 2.58| 4 x 10° K
200 pA
1715 1640°c) 697  p9.0o}] 747 [sr.10} 74 |3.00] 3 x 10>
200 pa Coming down
1725 Power HFff [
1-20-70 1
0850 Power on
0915 1700°¢ 30,40 32.20 2.85 Tee heater on |
0935 1700°| 737 [30.68| 775 [32.28| 286 [i1.63| 1.8 x 10°%] i
600 pA \
1000 1700°¢C 31.05 32.54| 282 [L1.48
1030 1700°¢ 30,70 32,20 11.30| 8 x 1022 \
1 MA
1100 1700% 30,71 31.66 11.60]| 7 x 10°
' 1 MA
1130 1700% 30. 90 31.90| 276 J1.24| 6 x 1022 '
850 A A
1200 1690%| 736 [30.66| 758 [1.57| 276 [i1.23] 5 x 10227
650 pA €
1230 1690°¢| 737 [30.70| 758 B1.59| 277 [1.28] 4.5 x 105%
550 pA :
1300 1690 30. 60 31.54 11.29] & = 10257 |
410 pA j!
OS5 FORM NO. 806 {7/67) 188



ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

SHEET #2 of 2

750°¢ - 775°C max seal DATE: L/19/70
temp. 31,23 ¥ PART DESCRIPTION; —8C=4 4% cm Comverter
BRAZE TYPE: Final  Outgas
WA NO.
OPERATOR: Pyle & Mitchner
bome | BT by TR s [TEPIC s | B O] s
| 1330 1685 30.57 31.56 11.303.9 x 10557
360 LA
© 1400 1695 | 742 [30.91] 767 |[31.94] 280 |11.38{3.6 x 195*7
i e
1430 1695 30.88 31,92 11,37[°2 % 295451
[:1500 1685 30.86]. 31.82 11.34)3-4 x 10515
1530 1690 30. 88 31.86 11.40[3.4 x 10577
. -AZLB %gSgtd%ggCtﬁgu jal
[1630 1685 31.04 32.06 11.44{3.4 x 10577
/228 .
Coming down slowly 770 off

Tmf

T R T W —— - -

.05 FORM NO. 806 (7/67)
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ELECTRO-OPTICAL SYSTEMS

BRAZING/FIRING SCHEDULE

DATE: 1/21/70 |
\
PART DESCRIPTION: Cs Loading SC 4
" BRAZE TYPE: .d
WA NO.
f
OPERATOR: Pyle J
TEMP.,C TEMP.°C TEMP.°C PRESSURE DIAL
TIME No. 1 mV 1 No. 2 mV¥ 2 No. 3 mV 3 (mmHag) No. REMARKS
1305 heater on
1315 275°Cc |11.18 1x 1077
1334 277°G |11.25
1404 279°C {11.34
1425 289  {11.77 3 x 1078
1445 278 |11.31 3 x 1078
1445 Power off

P

=

35 FORM NO. 805 (7/67)
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E&E@‘B‘R@-Q FTICAL SYSTEMS

BRAZING/FIRING SCHEDULE Page 2
75000 DATE: 1/21/70
775°C max seal PART DESCRIPTION:_ SC-4 4 en” Converter
Temp (31.23 mV) BRAZE TYPE: Final Outgas
WA NO.
OPERATOR: EJR and Pyle
] DESERVEL TEMP.SC TEMP.°C TEMP.°C PRESSURE DIAL
TIME “rEMp | Noel ™Y 71| Ne.2 [™V2| No.3 [®™V3]|  (mmHg) No. REMARKS
0830 Coll Seal Tee 7 pA Fil. bn
/ Bombegr on
Tee on
0850 Room Room Room 1.2 x 1/07/
/7 A
- 0900 1500 21.36 23.1 5.86] 3.5 x 107
7.5 pA
0915 1680 760 31.651 785 32.7 293 11.93| 3.6 x ]&
| 175 ua
nL 0935 Dowh slowly jand off
hl
!\
]..
b
.
\
[
05 FORM NQ. 805 [7/67) 191




ELECTRO-DPRTICAL SYSTEMS, INLE, ‘DATA SHEET NUMBER

A XEROX COMPANY

PAGE oF
Ei ECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA
MATERIAL TA SPECIFICATION
THICKNESS 0.015 P.0. NO. FORM Tube
YES
DRAWING OR SKETCH NO. CERTS
WELDED TO
MATERIAL TA SPECIFICATION
THICKNESS 0.015 P.0. NO. FORM Tube
: YES
DRAWING OR SKETCH NO, CERTS
FILLER METAL
. YES
MATERIAL P.O. NO. . FORM__________ CERTS
NO
TYPE OF WELD JOINT Fillet PENETRATION REQUIRED 0.010
REQUESTOR OR CUSTOMER Hora W.A. NO. 4018-001-001
OPERATOR J. Frey DATE 1/21/70
JOB DESCRIPTION Join tube to spherical converter -
NOTES

1. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.

2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTINENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON EOS FORM 6302A.

3. ASTERISK {*) SHALL DENOTE OPTI#4UM WELD SCHEDULE FOR THIS APPLICATION AND SHALL BE
APPROVED BY Q.A. IF REQUIRED,

OPTIMUM WELD S CHEDULE
Q.A. APPROVAL
SAMPLE NUMBER 1
RUN NUMBER 1
DISTANCE TO WORK {inches) 7
FILAMENT CURRENT ({Amps) 1.80
ACCELERATING VOLTAGE (kV) 110
BEAM CURRENT {mA) 5.0
?gé{}" ACTUAL (10" lnches) 0.015
DIAMETER VIEWER (lncremeants) 10
BEAM FOCUS (Dial Setting) 485
D.C. DEFLECTION TES -
NO
A.C. DEFLECTION %
{Inches, € To¢ } Y
CIRCLE GENERATION YES -
NO
CIRCLE 0.D. ACTUAL (10 3 Inches)
VIEWER {Increments)
CIRCLE 1.0 ACTUAL (10" Inches)
__——, VIEWER (Increments}
LINEAR SPEED ORR.P.M.} 40
SPEED INDICATOR (Dial Setring) 200
TIMER (Seconds) 1.4
B RISE 607
SLOPE CONTROL. (%) FALL ‘ — ' .
WIDTH (M4illi Sec.) - i
PULSER SETTINGS S REGUENCY (CPS)
VACUUM (mm of Hg) 19p

Ll T L s




ELECTRUO~OPTICAL SYSTEMS, INC, DATA SHEET NUMBER

A XEROX COMPANY

PAGE oF
ELECTRON BEAM WELD SCHEDULE DEVELDPMENT DATA
MATERIAL Arc " Cast Mo & Nb SPECIFICATION
TH’lCKNESS P.O. HO. FORM
. ) YES
DRAWING OR SKETCH NoO. CERTS
NO
WELDED TO
MATERIAL Arc Cast Mo & Nb SPECIFICATION
THICKMESS £.0. NO. FORM
. YES
DRAWING OR SKETCH NO. CERTS
NO
FILLER METAL
YES
MATERIAL R.O. NO. FORBM CERTS
NO
TYPE OF WELD JOINT PENETRATION REQUiReD 0.005 ~ 0.010 .
REQUESTOR OR CUSTOMER Hora Ww.A. NO. ’
OPERATOR J. Frey DATE 1/21/70
JOB DESCRIPTION Seal 1/8” hole with plug inserted )
NOTES

i. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL J0OBS.

2. RECORD ALL WELDING DATA ON THIS SHEET - RECORD OTHER PERTINENT INFORMATION FOR EACH
SAMPLE AND EACH RUNM ON EQS FORM 6302A.

3. ASTERISK (*} SHALL DENOTE QPTIMUM WELD SCHEDULE FOR THIS APPLICATION AND SHALL 8E
APPROVED BY Q.A, IF REQUIRED.

OPTIMUM WELD S CHEDULE *

Q.A, APPROVAL

SAMPLE NUMBER 1 2 2 3 4 5&6
RUN MUMBER 1 1 2 1 1 1
DISTANCE TO WORK (inches) 71 7n n g1 yAl YA
FILAMENT CURRENT {Amps) 1.65 1.65 1.65 1.65 1.65 1.80
ACCELERATING VOLTAGE (kV) 110 110 110 110 110 110
BEAM CURRENT (mA} 3.0 4.0 4.0 4.0 4.0 5.2
BEAN ACTUAL (107 Inches) | 0.015] 0,010, 0.015{ 0.015/ 0.015] min
DIAMETER VIEVER (Increments) 10 7 10 10 10 )
BEAM FOCUS (Dial Seiling) 89 L84 .93 493 h g3 483
D.C. DEFLECTION YES [t
: NO

A.C. DEFLECTION X

(fnches, € Tog } Y

YES

CIRCLE GENERATION

ACTUAL (10" tnches)

FALL . .

CIRCLE 0.D.
s YIEWER (lncrements)
3

ACTUAL (10~ Inches)
CIRCLE LD VIEWER {Increments) )
LINEAR SPEED OR R.PM. . %0 40 40 40 20
SPEED INDICATOR (Dial Setting) - 200 - P00 200 200 500
TIMER (Seconds) 1.4 1.4 1.4 1.2 1.4

RISE PUREEN RPN . . .
$LOPE CONTROL (% 60% 60% 60% 60% 60%

WIDTH (Milli See.) .
PULSER SETTINGS

FREQUENCY {CPS}

VACUUM (mm of Hg) ) 10-4 b2 .. . 10..3 L”

e g 4 & a—me fm e PRSI
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ELECTRO-OPRTICAL SYSTEMS, N, DATA SHEET NU;-‘IBER

-

A XEROX COMPANY oF

ELECTRON BEAM WELD SCHEDULE DEVELOPMENT DATA -

MATERIAL Nb SPECIFICATION
THICKNESS 0' 020 P.0. NO. FORM
} ) YES
ORAWING OR SKETCH NO. CERTS
NO
WELDED TO
MATERIAL Nb SPECIFICATION
THICKNESS 0.020 B.0. NO. FORM
i YES
DRAWING OR SKETCH NO. CERTS
NO
FILLER METAL
YES
MATERIAL P.O. NO. FORM______ CERTS

TYPE OF wELD JoinTHL _Circular bott, #2 rotary pierg@uerration requiren FLl .020, #2 .020

REQUESTOR OR cusTomer ___P. HOra #3 circular piqIgeo. - _4018-001-001

OPERATOR J. Frey BATE 2/3/68
JOB DESCRIPTION Cvlindrical converter assembly (4 em) -

NOTES
1. SHOP TRAVELER, MANUFACTURING ORDER OR GENERAL WORK REQUEST AND DRAWINGS, SKETCHES OR
WRITTEN INSTRUCTIONS MUST ACCOMPANY ALL JOBS.
2, RECORD ALL WELDING DATA ON THIS SHEET « RECORD OTHER PERFINENT INFORMATION FOR EACH
SAMPLE AND EACH RUN ON EDS FORM 6302A.
3. ASTERISK (*} SHALL DENOTE OPTIMUM WELD SCHEDJLE FOR THIS AFEL!CATION AND SHALL BE

APPROVED BY Q.A. IF REQUIRED, toagoil Emltter Lead Strap
OPTIMUM WELD $ CHEDULE % * %
" | Q.A. APPROVAL :

SAMPLE NUMBER 1 1 1 1
RUN NHUMBER 1 2 3 2 rerlmm
DISTANCE TO WORK ({Inches) 7h g 7" g
FILAMENT CURRENT {Amps) 1.75 1.75 1.75 1.75
ACCELERATING VOLTAGE (kV) 120 150 150 150
BEAM CURRENT (mA} 3.0 2.5 3.7 3.7
ESSHTA ACTUAL (10°° Inches) 0.008[ min min min
DIAMETER VIEWER (increments) 5 -
BEAM FOCUS  {Dicl Setilng) ) 511 558 553 553
D.C. DEFLECTION TES

ND
A.C. DEFLECTION X
{lnches, € To€ ) Y
CIRCLE GENERATION ;ES

ACTUAL (\0‘3 Inches)

CIRCLE 0.D. .
i VIEWER (Increments) :
-3 !
CIRCLE LD. ACTUAL {107 Inches) :
VIEWER {Increments) !

———
LINEAR SPEED OR[R.P.M/ 10 95 17 23 i
SPEED {NDICATOR (Dial Setting) 60 130 95 120 T
TIMER {Seconds) - 2.3 3.7 2.6 .
NTROL {% RISE :
SLOPE CONTROL 1M "Fawt . | 60% | 60%_| 60% | 60% . :

WIDTH (MilH See.) 5 ;

PULSER SETTINGS FREQUENCY (CPS)

VACUUM (mm of Hg) ) ’53:1-0-:5-?,5§x10"5 6x10~47x1072 I

OV DACKE btm pmmd s Fmeas aa famt




CONVERTER 0, .S C < suzer 4 op V3,
i A \ t )
DATE u‘/g_q lou | o0 Joo | Voo | Voo | Yad
TIME ok4t 0 o932 [04s52 [\eve [Vo20 [\oz5 |voax
PRESSURE { 2. mA | Ama (Y& mna L MA |\ WM
106 ToRR
Vp ] R \$0 30 | 3%
oY ¥
I, 3 —Z l.vo0 | a0 |.200
v W \ 2L e 2.4 [P BN
£ e ’ \2 12\ :
L T \3 \3.% \3.5 | \3.7 V5.3
o loe \LL L. >1% |30y 321
T Q
c
r LC \a¥ | 2x2 332 |3 | 34y
¢ 1% 202 | 2¥% ) 3I3Y | 369 AL
coL, § v
HrR. § 1
. °g 213 RY 3 337G 3I92 “ 244
5 [+
c
r ¢ % ¥ \\7? \3% \ 42 <t 7
resfo, %2 \\0 \27) 372 \2§
RES.] V
HTR.{ I
Q
T, c
°K
O
Tiq
CUTPUT
VOLTS L Q3 - 24 o3
AMPS o.¢, | o.c. | o.c.
WATTS
PHOTO #

195
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-
CONVERTER NO...=.& <t SHEET e OF..\2.
Y Ve \ \ \
DATE Vool Vao | Yo . /o, /s,
TLME Noo fM=27 vt (V239 11232 | \daq |
PRESSURE | tb A | 4 pmn | T ma |28 mal V2 mA
10-6 TORR
Vi, Tya } Avo “A\Q | Ao 700
Iy 2.5 .3¢9 . 309 | .Reo 4 Lo
Vg V2.4 \2.4 | \aAq \2
Ig 8.5 | 3.3 V3.7 1 vse3
°c] v A3 fare.s a4V | bl LW2s. s
Tr e
C
°Cl a4ey | So02 1Sok {308 | L1 | s | Leka
T -~
¢ %] «= 3077 S\ S A =51 Nd.<
CoL. | V Dot
nrr. | ¢ —~——
°ci 4y 2] 537 {sac.5 | 54} LAY | ba1.3
Ts oy
C
. °cl 1o 14\ AVt A3 At ass
o0l \aqg g Vi) v | 334 3ot
RES.{ V
HTR.{ I
e LCINSIY W20 jnwag J\2q | V37 | 1400
e o
[o]
T]‘L C
OUTPUT
VOLTS 12 NG v aG Juasg ] o228 399
AMPS Q.C A0 W R W A 1 Ih. T |35
WATTS V.Q2 a2y | 5.29 |29
PHOTO £

196




CONVERTER No..9.C <t

-~
SHEET. o3, OF 1D

A \ \ \ :

DATE Yo - \/3.\. /_‘IH: ‘jﬂ_Ll /:u. /ﬂ—h V?.b

TIME 1437 1440 vso6 [\vS1) Ao ]34y [1548

PRESSURE

10-6 TORR . Y. L% &5 ¥ . % . 3
vy 1 q0 700 202 | 1060 T1e¢ 200
Iy Has .49 | .d4q99 | 49 J a9y | Se0
Ve 2.3 112,32 | \a.3|\2.2 |\2.7 '
ie \s.4 ] 34 3oy ER i AR

T °Cl V22 {625 L3230 62y | L2 | b29 L3y
r OC

T °cf LY® Ly¥ {193 ] a3 |LRaS | 10 10735
S fclao4 5] vy | 73% {3 | 128 937 | 042

COL, § V

HTR, I

. °Cl G | G [TTod. 9 | LAy 17025 ] 703 049
N _

r [o¢] 2425|2545 249,64 249 | 250 | 24k | 252
refteel 294 { 309.9 302,31 301.8| 207 20y | 300G
RES.{ V

HTR.] I

T °cl 1400 [ \3 9y {14Qo 1400 | Y40 | \Iaq | e
e OK

T,. °g

OUTPUT

VOLTS L2399 ] .39y ) 34T | Yoo | otay oot WAoo

AMPS R3.87234.23] 371,95 |26.22] 3043 3.0 | 2740

WATTS \3.49)V3. W2 | i . 99\ @4.49 1456 144 | A5\,

PHOTO #
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CONVERTER NO. € 4t

" SHEET 4 oF

\5

DATE Vau 1Mo | Voo | Vad | V4, My Vg._'_r___
TIME Lo 3202 | VIV 13129 | 03T | 6932 |
PRESSURE
10-0.TORR| . ¥ .
vy, Too 100 LY L&O
I 300 | .Se0 |.47% | .A¥o X
Ve \2.3 o
If \5’.‘-* ﬂ
A B ed4 | vas | bay | Ly G232
T DC
T °cl 02.3 0 e T I L2
€ 1%} 244 | 7155 |ees | way | vas 17
GOL, | V oAy
HIR. | 1 \o. .S
- °cl Mol | 126 | Tox |70 T} LYy Jo1.5
S OC
. cl 2356 | 258 | 2949 | 243 | 22%.7 235
el 3ve 313 |30y 2943 2% 2845
RES.| V
HIR.|] T
r  LC] \4&eo L399 V<01 jrv4en | Yoo \39%
=] o '
Ths °¢
OUTPUT
VOLTS <400 -4 a3 | .dag | 20 \S 00
aes  §37.41] 33.2) \w.2]2a.22] 214 20,384
WATTS 14.971V3.28 14350 |\0.9¢ {\0.§4 \QY.29
PHOTO #
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CONVERTER NO._SC < SHEET S 0F_\2
, \ { \ i \ \
DATE CYRRCRMALY o7 | V27 | Yoq | Voq
TIME 0139 { \e\q J\ee | \oay '
PRESSURE 208 | 2malamal ama
10~ TORR
Vb L3 o LSo
Vg \v2.5 1v2.3%
Lg V3.5 |\5.S
r LoC LS 1639 Jueq L3 40 L7d] t1s | Lo
¥ OC .
. °Cl b1 LA bL44 L% L4 143 LL©
C1Pdleaa 129 92y | wia ) a9 LY
COL, Vv [
HTR. 1 ‘\JQ""‘
" °cl ey | 127 [ I12%y 5} 241123 | vk [ Lav
8 OC
e €] 23) | 249 239 | 234|258 1 \a4 | 249
ol 2 wo | 2a3 {240 |2v3.2] 70 235 {2973
RES.| V
HTR.| T
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BELL JAR CALIBRATION
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PYROMETER CALIBRATION
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FIRST CAL RUN OF NEW GE LAMF NO. 37 ON REBUILT PYRO

True Power Pyrometer
Date Temperature v A Temperature Operator Serial Number Lens Remarks
3-18-69  1027°¢ 13.46 1031 PD M5100 B New lamp No. 37

1034 DG Scale No. 1
1127%¢ 14,75 1131 PD Scale No. 1
1131 DG Scale No. 1
1227% 16.20 1228 PD ' Scale No. 1
1228 DG Scale No., 1
1327°% 17.85 1326 PD - Scale No. 1
1325 DG Scale No. 1
1327 D Scale No. 2
1325 DG Scale No. 2
1427°¢ 19.68 1427 . PD Scale No. 2
1428 DG ) Scale No. 2
" 1527% 21.70 1526 PD Scale No. 2
1526 DG Scale No. 2
1627°¢ 23.88 1625 PD Scale No. 2
1624 DG Scale No., 2
1727°%¢ 26.20 1720 PD Scale No. 2
1720 DG Scale No. 2
1827°¢ 28.65 1828 PD scale Np. 2
1826 DG Scale No. 2
1927°%¢ ©31.20 1933 PD Scale No. 3
1938 DG Scale No. 3
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.FIRST CAL RUN OF NEW GE LAMP NO. 37 ON REBUILT PYRC (contd)

True Fower Pyrometer
Date Temperature v A Temperature Operator Serial Number Lens Remarks
3-18-69  1727°C 26.20 1720 2D Recheck of 1720
1827°¢ 28.65 1820 PD Scale No. 3 of
1827
1828 FD Scale No. 2 of
1827
1027 13.46 ,1031 PD M4A875 B New Lamp No. 37
1032 DG New Lamp No. 37
1127 14.75 1128 PD New Lamp No. 37
. 1127 DG Scale No, 1
1227 16.20 1222 " P Scale No. 1
1222 Scale No. 1
1327 17.85 1322 PD Scale No. 1
1321 PD Scale No, 1
1321 PD Scale No. 2
1322 PD . Scale No. 2
1427 19.68 1418 PD Scale No. 2
1416 DG Scale No., 2
1527 21.70 1515 PD Scale No. 2
1518 RH Scale No., 2
1517 P.D.(V.D.) Scale No. 2
1627 23.88 1618 PD Scale No. 2
1619 DG Scale No, 2
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FIRST CAL RUN OF NEW GE LAMP NO. 37 ON REBUILT PYRO (contd)

True Power Pyrometer .
Date Temperature v A Temperature Operator Serial Number Lens Remarks
3-18-69 1727 26,20 1720 PD Scale No. 2
1718 DG Scale No. 2
1827 28.65 1822 PD Scale No. 2
1822 DG Scale No. 2
1822 PD Scale No. 3
1821 DG Scale No. 3
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EVALUATION #431
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CERTIFICATE OF STANDARDIZATION

1
v

LAMP ABBREVIATION 0AT2 [5____

rype Ribbon Filament Pyrometer amrenes__30e0 l vorts__ 640

Electro Optical Systems

ORDERED BY,

Xwlliy34=100

QORDER NUMBER

LAMP OPERATED BASE DOWN, WITH FILAMENT NEARLY VERTICAL AS POSSIBLE, AND WITH SIDE ON WHICH LAM® HUMBER APPEARS TOWARD OPTICAL PYROMETZR.

THE TEMPERATURES WERE MEASURED ON THE CENYER OF THE FILAMENT DIRECTLY IN LINE WITH THE SMALL NOTCH FILED N THE FILAMENT. THE LAMPS
WERE ALLOWED TQ OPERATE FOR TEN MINUTES AT EACH CURRENT BEFORE READINGS WERE TAKEN.

RELATION HETWEEN CURRENT AND BRIGHTNESS TEMPERATURE

Nos CURRENT IN AMPERES TEMPERATURE IN DEGReEs Kelvin
L 31-P=69k 11.k5 1100
12,37 ‘ 1200
131'16 le
1h.75 1400
16420 1500
17.85 1600
19.68 1700
21.70 1800
26,20 2000
28465 2100
31.20 2200
33.83 2300

Wavelength 0,665 Microns

These measurements are traceable to the National Bureau of Standards.

THESE TEMPERATURES ARE UASED UPON ASSUMPTION OF WIEN'S EQUATION WITH C2 TAKEN AS 1433 CM. DEG. AND UPON THE MELYING POINT OF GOLD
TAKEN AS 11M°K, OH THIS SCALE THE MELTING POINT OF PALLADIUM HAS BEEN FOUND TO BE 1825°%. FOR CONYEMNIENCE IN THE CALIDRATION OF CPFTICAL ’
PYROMETERS. A SLACK BODY HELD AT THE MELTING POINT OF PALLADIUM 15 USED AS THE POINT OF REFERENCE,

onre FebTUATY 20,196y
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