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6M-U370 

SAGE OPERATIOWAL PLANNING 

(Group 6l, D. R. Israel) 

DIRECTION CENTER OPERATIOHAL SPECIFICATIONS (J.J. Cahill, Jr.) 

Intercept Direction CONFIDENTIAL 

Harry Gould and Bill Woodward have been reviewing the equations for 
the various types of intercepts used in SAGE. They have uncovered 
a typographical error which has been corrected in the latest version 
of the intercept direction operational specification, 6M-3786-2. 
Gould has been studying the final-turn equations with a view toward 
eliminating the necessity for the present iterative process. He has 
found a method which appears promising; but it will, however, require 
an approximation to the offset distance "m" specified by the 
intercept direction for the final turn. He is presently studying 
the effect of this compromise and comparing it with the effect of 
other possible approximations as, for instance, in the attack 
angle "(J)". The error in "m" can be controlled. Another aspect 
of Gould's study is to learn how complicated a control is necessary. 

COMBAT CENTER (W. Lone) 

Drafts of the operational specifications for manual, inputs, weapons 
allocation, sector staff, simulation, air surveillance, and 
recording have been issued. Conferences have been held with the 
U620th ADW on the first four specifications and revisions are 
being made. 

DUPLEX STANDBY (J. Oroce) 

"Guide to Duolex and Standby Computer Operation in a SAGE Direction 
Center", 6M-U1U1, and "Operational Specifications for Duplex and 
Standby Computer Operations at a SAGE Direction Center" 6M-U367, 
have been completed and are being typed for publication. 

COMPUTER OPERATION (D. Bancroft) 

Operation for the period k to 15 June: 

Scheduled 
Available 
Used 
Satisfactory Operation 

Hours 

U.3 
12.25 
11.35 
9-93 

Per Cent 
Scheduled Time 

100.0 
84.5 
78.3 
68.5 

Per Cent 
Used Time 

100.00 
87-5 
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ESS rc IMPLEMENTATION AND COORDINATION 

(Group 62 , J . A. O'Brien) 

DESIGN CONTROL OFFICE (W. A. Hos i er ) 

FSQ-7 Addit ional Core Memory (W. A. Hos ier ) 

At the Lincoln-IBM Coordination meet ing of 5 June, IBM agreed t o 
pursue the engineer ing and schedul ing of two a d d i t i o n a l 6U x 64 
core memories per computer (four per duplex) , wi th a goal of 
having two repackaged memory frames reasonably v e i l checked out I n , 
say, 12 t o Ik months. Probably t h e s e f i r s t two vould go Into 
XD-1 rather than McGulre: t h i s has not been dec ided . I t i s 
a n t i c i p a t e d that ve v i l l have enough data t o submit a proposal t o 
the Air Force some time In J u l y . 

With the k-module repackaged frames, i t i s hoped t h a t such an 
I n s t a l l a t i o n would be f e a s i b l e in expansion f l o o r space provided 
at McGuire, with l i t t l e d is turbance t o e x i s t i n g frames and a 
minimum of downtime. 

Phone-Line and Drum-Word Formats (L. L. Sutro) 

The study t o c o r r e l a t e and present the phone- l ine and drua^word 
formats of XD-1 and FS0.-7 was fur thered by a meeting held by A. 
Balrd of Group 2 2 , H. K. Ri s ing o f Group 67, C. Andrews of IBM and 
myself on 12 June. We agreed on t h e content of each i l l u s t r a t i o n . 
I have s i n c e made' three d i f f e r e n t l a y o u t s of one i l l u s t r a t i o n , 
from which we w i l l now choose one . 

Modif icat ion of Radar Data Drum in AN/FSQ-8's (J .D. Crane) 

IBM presented a change which modi f ied the RD drum in AN/FSQ-8's. 
Their proposal was re j ec ted because i t lengthened the display c y c l e 
t o over 3-2 seconds . Other methods of u t i l i z i n g t h e RD drum are 
being proposed by MIT. 

P a r i t y Rate Alarm ( S . B. Glnsburg) 

A request by IBM t o re lax the s p e c i f i c a t i o n on the LRI parity r a t e 
alarm was r e j e c t e d because of i n s u f f i c i e n t J u s t i f i c a t i o n . The 
design of t h i s alarm Is a funct ion o f d a t a - s e r v i c e behavior about 
which l i t t l e i s known at p r e s e n t . I t was mutually agreed between 
Lincoln operat ion and equipment personnel t o r e t a i n the s p e c i f i e d 
f l e x i b i l i t y . 

Standardizat ion of S t a t u s Indicators on Monitors ( 
(S. B. Glnsburg) 

A request was made to IBM to standardize the ACTIVE-STANDBY 
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6M-1+370 

DESIGH CONTROL OFFICE (continued) 

indicators on the MSL and MSG auxiliary consoles. These Indicators 
pertain to the status of both monitor consoles associated with each 
position. 

Operational Specifications (S. B. Ginsburg) 

A review of the latest operational specifications Indicates that 
equipment changes are not always reflected in the specifications. 
Likewise, discrepancies exist between most individual specifications 
and 6M-3951, "Operational Specifications for Situation Display in a 
Sage DC." 

Drum Pulse Simulator (S. B. Ginsburg) 

An Investigation for the need of a drum pulse simulator is presently 
being made. This equipment may be required for initial installation, 
sub system testing and maintenance of channel equipment when the 
drumj are not available. 

New CER's (A. A. Rich) 

CER Ho. Originator 

190 Equipment Change Proposal (TBS Room). I*620th ADW 
To facilitate operations in the TBS Room. 

191 Change LRI and GFI site identity codes Group 67 
to allow program to index through sites 
in order of processing priority. 

192 S-17-1, Change to Magnetic Tape Element IBM 
Specifications FSQ-7 and FSQ-o. 
Clarifications to S-17 as to how the 
equipment operates. 

193 S-26-1, Change to Test Pattern Oenerator IBM 
Specifications FS0.-7 and FSQ-ti. Provision 
of phone lines from output of pattern 
generator to simplex data distribution 
unit. (Concurred with on Ik June 1956) 

19U S-U2, Simplex Input CB Unit Specifications IBM 
for FSQ-7 and FSQ-6. A rewrite of 
specifications. 

19 Investigate the operational limits of WE 
the LRI Monitor. Determine the 
dependancy of the Monitor on the 
Central Computer and Drum System. Useful 
information for subsystem testing. 
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DESIGM COHTROL CFFICE (continued) 

196 Modification of Camera Equipment. MIT 
Changes necessary to XD-1 camera 
equipment for ESS shakedown 
requirements. 

197 Study LRI monitor specifications MIT 
for copatabillty to operational 
requirements• There is a question 
in the minds of some people regarding 
accuracy available for display with 
the given power supplies and amplifiers, 
i.e., if Jitter and resolution relaxation 
can be tolerated by operational people. 

196 S-33, Power Conversion Specifications IBM 
for FSQ-7 and FSQ-ti. A rewrite of 
specifications• 

CIRCUIT SUPPORT (R. J. Callahan) 

Centralized Probe System (W. Santelmann, A. Hingston) 

A new crimped resistance-wire cable has been received from Federal 
under the number CE-330. Its performance in the 227-foot probe 
is excellent. A rise time of 16 m^sec and transient distortion of 
+1$ are obtainable. The cable capacitance does not change with 
cable movement and electrostatic voltage generation is less than 
5% of that found with straight resistance-wire cables. 

Remote Equipment Maintenance Survey (R. B. Paddock) 

A total of nine tests for routine maintenance have been made on the 
crosstell subsystem; the tests showed the subsystem to be operative 
four of the nine days with most of the successful runs during the 
past week. One similar test has been made on the height-finder 
subsystem; the system was inoperative. With the number of problems 
being discovered by each test run, it appears to be an increasingly 
longer task to develop proposals for effective maintenance. 

EXTERHAL EqulPMBff AMD CCttWHICATIOHS (I. Aronson) 

Wire Communications (F. Irish, C. Carter, W. Glass) 

At a meeting held on 13 June 1956 information on the methods used 
to produce designation strips for ESS telephone equipment was 
presented to representatives from ADES. 

Subsystem tests of the external voice circuits have been performed 
at the Derry and the Halibut Point gap-filler sites. Subsystem 
tests have not been completed at six out of the seventeen sites at 
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EXTERNAL EQUIPMENT AND COMMUNICATIONS (continued) 

vhich the external voice circuits have been completely installed. 

Fourteen visitors from the Bell System were given a tour of Building F. 

POWER AND CONTROLS (J. J. Gano) 

XD-1 

G.E. is making good progress in the redesign of the circuitry for the 
d-c supplies. The +10V and -30V units have been operating 
satisfactorily one week with computer load, and the +150V and 
-lpOV have been tested with a breadboard circuit. It is hoped 
that by July 1, the computer will be operating from an entire 
bank having revised circuitry. 

We have asked IBM to record every incident of trouble In the power 
system beyond the PCD frame, regardless of how minor; e.g., 
tripping of circuit breakers in the load frames. In this way we 
should be able to calculate the mean free time without computer 
error of the power system. 

D-C Supplies (S. T. Coffin) 

Testing of the TX-0 transistor-amplidyne marginal checking supply 
has been completed. The supply will be tried out for a few weeks 
in MTC while the field of the MTC amplidyne is being rewound to 
match the characteristics of the final stage of the amplifier. 

A transistor-magnetic 15-volt,6-amp power supply has been designed 
and is being tested for dynamic response. This design should provide 
a reliable supply for the lab d-c distribution system, and might 
also be used in MTC. 

Magnetic Amplifiers (G. F. Sandy) 

The components section has agreed to thoroughly test Westinghouse's 
CYPAK (magnetic amplifier) logical elements for operating voltages 
which yield best margins and operating characteristics. 

The CYPAK logic diagram that Westinghouse submitted two weeks ago 
has been corrected and set up on the simulator. The logic la 
exactly equivalent to the present XD-1 power control section in the 
PCD. This will be tested for margins and the effect of power line 
transients on its operation. 

Thermistors 

Two thermistors, 2" in diameter, were made by the Ceramics Section 
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6M-4370 

POWER AND CONTROLS (continued) 

and have very encouraging characteristics. They had essentially 
the same change in resistance over the operating range as do the 
smaller GE thermistors. Mo hot spots developed on the outer edge 
during the tests, although one did break. After removing it from 
the test rig it shoved that the thermistor had developed a hot 
spot on the inside diameter. The Ceramics Section is making more 
Z" units which we hope will be better. 
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ADVAMCE DEVELOPMENT 

(Group 6 3 , D. R. Brown) 

MAGNETIC MATERIALS (J. B. Goodenough) 

Memory Core Testing (R. C. Zopatti) 

Since completing the testing of cores for the 256 x 256 x j7 memory, 
we have approximately dO.OOO double-tested and 55>O0O single-
tested F-397 cores on hand. 

The thickness of the F-398 cores has been established at 0.0018" 
and therefore a new lot will have to be made up as the ones on hand 
do not meet this specification. 

The 10-ton air conditioner has been installed but the grill work 
on the ducts, the thermostats, and the fresh air intakes have yet 
to be finished. 

Chemistry 

Core Production (D. L. Brown) 

Several large cores (unfired dimensions 2.0 cm. O.D., 2.1 cm. I.D.) 
of three different compositions were prepared for croup 62, to be 
used experimentally in a switching array. 

The preparation of compositions for an investigation of the properties 
of microwave bodies was continued. 

Efforts are in progress to reclaim several lots of rejected memory 
cores. Tests indicate that approximately 75,000 cores can be 
adjusted. 

Crystallography (D. Wickham and W. Croft) 

Two solid solution series are being prepared In order to study their 
magnetic properties, compositions in the spinel system ZnMn 0 -
Co GeO, and compositions in the rock salt system * * 

RIO - LlHiO.,. Precision X-ray measurements are being made on 
completed samples to determine the change in the lattice parameters 
with composition. 

Analytical Chemistry (E. Keith and L. Doctor) 

Analyses of the above materials are performed to determine their 
purity. 
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MAGNETIC MATERIALS (continued) 

Thin Films (F. S. Maddocks) 

Required modifications to the CVC vacuum coating unit should be 
completed within one week. 

Thin Film Experiments (J. Raffel) 

The experimental apparatus for switching thin magnetic films has 
been modified a number of times in order to eliminate pickup as 
much as possible. The signals now appear to be fairly clean but 
it appears that the entire apparatus will have to be put in a 
shielded box in order to eliminate the effect of the earth's field. 

Physics 

Instrumentation 

The vacuum system for the evaporator has been installed and is 
operating satisfactorily. The Helmholtz coil which has been designed 
to provide the orienting magnetic field during evaporation has been 
wound and sealed so that it pumps down satisfactorily. The remaining 
equipment required for evaporation is almost ready to be installed, and 
it is probable that evaporated films will be available during the 
next biweekly period. (D. 0. Smith) 

The equipment required for magnetostriction measurements on single 
ferrite crystals has been set up and is operating properly. The 
sample holder for the crystals has been redesigned to permit a more 
accurate placement of the strain gauge. The ultrasonic cutter, which 
has been relocated, will be available for cutting the samples next 
week. Measurements of the magnetostrictlve constants should therefore 
begin next week. (K. Menyuk) 

60-cycle Fluxmeter (R. A. Pacl) 

An integrating amplifier is being constructed which will encompass 
the frequency range from 60 to 100,000 cycles per second. 

TRANSISTORS (D. J. Eckl) 

Bev Transistor Types 

A new group of mlcroalloy L-5131 transistors has been supplied by 
Philco for evaluation. These transistors should have p values 
above 20 at "j0 ma while maintaining the frequency response of the 
SETT. 
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TRANSISTORS (continued) 

SBT Life Tests 

A preliminary study of the two surface-barrier transistors which 
failed on shelf-life test seems to indicate the same failure 
mechanism which we have found on high-temperature, accelerated 
life tests. An attempt will be made to section the units to obtain 
further information. 

The two shift registers have been changed from battery power to a 
transistor-regulated supply. The shielded register has now held 
a pattern for 9008 hours and is continuing to do so. Forty-eight 
hours after the shift from the battery power the unshielded register 
lost its pattern after an error-free run of U63I hours. This error 
occurred on Friday, June 15, after three days of above 90° 
temperature. Operation has been normal for the past 70 hours. The 
TM-1 type register has now held a pattern for 36UT hours. 

Hole Storage in Junction Transistors (C. T. Kirk) 

An experimental check of the theoretical relation between Ebers 
and Moll'8 storage coefficient and the effective lifetime of the 
base region discussed In the last BIWEEKLY was made using the 
Western Electric M-2012 transistor. The results show that this 
relation has a 1 to 1 correspondence rather than the 2 to 1. This 
fact does not invalidate the theoretical results, however, but 
merely requires that we redefine whaf^" - - the effective base 
lifetime means. Accordingly, then we must rewrite the relation 
between Ebers and Moll's storage coefficient and/w as 

a + a 
n 1 

Vl( -Vi ) ' e f f • x, 

and redefine X -- as 
err 

feff 2 U p n
 T p i / 

where 

f , T* **•• t n e lifetimes of holes in the base when the 
pn *pi 

transistor Is operated in the active region for the normal 
and Inverted connections, respectively. 
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