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CONflDENTIA4vF\^> 

SAGE OPERATIONAL PLANNING 

(Group 6l, D. R. Israel) 

WEAPOHS INTEGRATION 
CONFIDENTIAL 

Weapons 

As the result of an ADC-ARDC meeting on 3 May 1956 at Hg.s. ADC, 
a series of meetings have been called to formulate "the operational 
documents which will state the proposed use of the Various new 
weapons with SAGE. These meetings will include personnel from the 
weapons contractor, the U620th ADW, Lincoln Project Office, the 
respective Weapons System Project Office (WSPO), Lincoln Laboratory, 
and ADC. The chairman will be from Air Defense Command. 

Bomarc (IM-99) (H. E. Anderson) 

The ADC meeting for the BOMARC-SAGE operational planning is being 
held in Seattle, Washington from 15 May 1956 to about Zk Hay 1956. 
The final draft of the AN/GPA-35 Study Group win be completed 
following the ADC meeting. 

F102A (L. Oeffery, F. Garth, D. Ladd) 

The final draft of the Study Group Integration Report will be 
completed next week when discussions are held with Convalr and 
Hughes at Culver City. The operational planning meeting for the 
F102A will be held In Colorado Springs at Hgs. ADC from Id to 
22 June 1956. 

TALOS (J. May, E. Wolf) 

The ADC operational planning meeting on TALOS will be held in 
Moorestown, Hew Jersey at RCA on U-8 June 1956. The study and 
delineation of the technical problems Involved when TALOS will have 
Integrated use with SAGE was star^.d on 15 May 1956 with RCA, 
Applied Physics Laboratory of the John Hopkins University, ISM and 
WE-ADES. Due to the short Interval before the ADC meeting, extra 
discussion meetings are contemplated in order to be better prepared 
to advise ADC of the nature of some of the technical problems 
Involved before adequate integration of TALOS and SAGE can be 
assured. The study group will meet at Lincoln on 28 and 29 May 
1956 for further discussion and Investigation. The report of the 
study group will be completed after the ADC meeting. 

CONFIDENJ$L 
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DIRECTION CENTER OPERATIONAL TEAMS (J- J- Cahill, Jr.) C 0 M F I D E W n I A L 

Members of this section have compiled requirements for data re
duction in ESS and In SAGE operations. This work was done as a 
"Saturday task" in support of the Data Simulation and Reduction 
Section. 

R. A. Mosier (RAHD) has Joined this section. His first task will 
be preparation of a "-2" of the Radar Data Inputs Ops Spec, under 
the direction of P. Stylos. 

A memo (6M-3980-2, Zraket, Attrldge and Cahill) has been issued 
giving a final listing of operational and mathematical specifications 
for the SAGE Direction Center. All specifications on this list have 
been or will be issued by Group 6l by k June 1956. 

IDENTIFICATION AMD MANUAL INPUTS (S. J. Hauser) 

In response to a letter from U620th ADW to Lincoln PCO recommending 
changes in IBM equipment for Manual Data Inputs, a committee to study 
the recommendations has summarized its conclusions in a letter to 
the U620th. Discussions of this matter will be included in the next 
BIWEEKLY when responses to the letter have been received. 

DUPLEX STANDBY (J. Oroce) 

Rough drafts of all sections of the operational specifications for 
Duplex and Standby computer operation have been completed. 

The "Guide to Duplex and Standby Computer Operation at a SAGE 
Direction Center" (6M-l*lUl) is being revised and the second draft 
is In rough form. 

A meeting was held with the maintenance programming group of IBM in 
Kingston and It was agreed that all estimates of time requirements 
for the standby computer would be revised to reflect a maximum use 
of "duplex mode" operation. 

On Saturday, May 12,a meeting was held with Group 61 personnel to 
discuss the transfer of startover data from one computer to the other. 

COMBAT CENTER (W. Lone) 

First drafts of 6M-U2U7, "Operational Specification for Sector Staff 
and Liaison Personnel", R. Miller, and 6M-U251, "Operational 
Specifications for the Manual Data-Input Function for the SAGE 
Combat Center", J. Plante-have been prepared and distributed to the 
U620th ADW for discussion purposes. 
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COMBAT CEHTER (continued) 

Conferences were held with Air Force personnel from Continental 
Air Defense Command to determine the kinds and amounts of data that 
should be transmitted from SAGE Combat Centers to ADF and ADC 
by automatic te letype. 

DATA SMJLATIOB AMD REPOCTIOH (W. A. Attridge) 

Caroline Lumbard has joined 
Generation Program. 

MTC Operation (D 

Operation for the period 7 
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Available (and used) 

Satisfactory operation 
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. Bancroft) 

bo 19 May: 

Hours 
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100.0% 

96.2% 
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ESS DC IMPLEMENTATION AND COORDINATION 

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

EXTERNAL EQUIPMENT AMD COMMUNICATIONS (I. Aronson) 

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

Operating instructions for the ESS A/G voice radio system have been 
published by and are available through the New England Telephone and 
Telegraph Company. 

A meeting was held on 10 May 1956 with members of Group 23 to discuss 
implementation of the missions operations center in Building F. It 
was concluded that nothing further can be done by this office until 
the location and operations of this group are specified in detail. 

Schedules have been worked out on writing operating instructions for 
external circuits at remote sites. These instructions will be given 
to Group 23 for inclusion In their Site Operations Handbook. 

DESIGN CONTROL (W. A. Hosier) 

AH/FSQ-7 Improvement Studies (W. A. Hosier) 

Two meetings were held this period regarding the possibility of adding 
two more oh x ok memories to each machine (four per duplex), with 
emphasis on the McGulre installation. The first, at ADES on 10 
May in New York, was to explore the building problem; the second, 
at Poughkeepsie, was to look into aspects of equipment engineering, 
such as repackaging, driving greater loads and longer lines, etc. 

Since IBM has already done most of the design and considerable testing 
of the proposed digit-plane driver circuit which would be incorporated 
into the same plug-in unit with a sense amplifier to effect a 
smaller memory frame, and because of the apparent minimum upheaval 
in space, air ducts, cabling, etc., compared with other possible 
locations, the consensus tends toward repackaging memories and fitting 
four of them into the present space allocated to two. It is felt 
that the first such installation would probably take a year to 
produce and install; more specific figures should be forthcoming on 
this. 

Decisions on certain other more remote matters, such as the relative 
merits of a 256 x 256 memory compared with four 6U x 6U memories 
split in an overlapped FT-QT cycle, have yet to be made and are still 
waiting on program analysis and experience. 
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DESIGW COMTROL (continued) 

Use of 0.009" and O.OO65" Cards (J. D. Crane) 

Even though only 0.009" cards vrt.ll be used within a site, It Is 
necessary to send O.OO65" cards with Hollerith code to Kingston and 
other IBM process stations. IBM proposes that the cards be 
converted (.009" to .0065") at each site by means of a 552 Inter
preter and a 519 summary punch with a conversion switch which allows 
both machines to use either size card. It appears that this situation 
will be a satisfactory solution as far as Lincoln is concerned. 

GFI Inputs (W. A. Hosier) 

The specifications for the (71 Input element were relaxed to operate 
with radar speeds of h to 10 rpm Instead of 2 to 10. IBM was unable 
to meet the 2-to-10 specification using standard circuitry. This 
appeared plausible since there is no trend toward the design of 
lower-speed radars. The radars (FPS-iU, 18) presently designed for 
SAGS (SDV) fall within these relaxed specifications. 

LRI Monitor (ASO Position) (S. B. Glnsburg) 

Many operational personnel are unaware of the location of the 
selection controls for the LRI monitor at the ASO position. It 
should be noted that these controls are located on the monitor 
console and not on the ASO auxiliary console. 

Situation Display Camera (L. L. Sutro) 

Memorandum oM-Ulbj has been completed, and describes in one section 
what the programmer needs to know about the situation display camera, 
In other sections the logic and operation of the system. 

Hew CER's (A. A. Rich) 

CER # Originator 

168 Addition of two more 6U x 6U memories to each MIT 
duplex machine. An investigation of what 
would be involved to incorporate the feature 
to FSQ-7. 

171 Building Redesign for DC, CC, and combined IBM 
DC and CC 

172 Change to Simplex Power Control and Distrl- IBM 
bution Unit Specifications for FSQ-7 and F8Q-8, 
S-Ul-1. Change to meet the power requirements 
to photograph recorder-reproducer. 

http://vrt.ll
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DESIGH CONTROL (continued) 

173 Change to General Display System Specifications IBM 
for FSQ-7 and FSQ-8, S-29-2. Change specifies 
that the intensification of vectors displayed 
on the SD console CRT shall be uniform, regard
less of length. 

nk Design, fabricate and install a special alarm MIT 
panel for C & E Duty Officer in ESS, and design 
the wiring changes necessary. 

175 Photographic recorder-reproducer system FSQ-7 IBM 
and FSQ-8, S-31. A rewrite of existing 
specifications. 

176 Drum System Specifications for FSQ-7 and FSQ-8, IBM 
S-19 A rewrite of existing specifications. 

177 Output Control and Storage Element Specifications IBM 
for FSQ-7 and FSQ-8, S-27. A rewrite of existing 
specifications. 

POWER (J. J. Gano) 

XD-1 (J. J. Gano) 

To assist IBM in solving the problem of overriding utility transients, 
we are asking Boston Edison to give us their breaker operating times . 

Since General Electrlc's circuit readjustment program has proven 
unsuccessful in overcoming drift and regulation (6M-U029, Si, 
"Drift Studies, XD-1 D-C Power Supplies"), Coffin has written 6M-U338, 
"Summary of D-C Power Supply Evaluation Studies, AN/FSQ-7" in which 
it is recommended that: (l) IBM test their supplies for performance 
and workmanship at the Kingston Cells before it becomes a reliability 
problem at production sites, (2) General Electric apply more and 
better engineering effort in circuit redesign, and (3) IBM and 
General Electric make an analysis of component failures to prevent 
recurrence. 

Magnetic Amplifiers (G. F. Sandy) 

An analysis of the Ramey flux reset magnetic amplifier circuit is being 
made to determine the relationships of the design variables to the 
input and output currents and voltages. It is hoped that such an 
analysis will lead to a straight-forward means of designing such 
circuits and determining the core material and size required for 
specific inputs and outputs. 
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POWER (continued) 

TX-0 (S. T. Coffin) 

I am working on a transistorized regulator for the TX-0 marginal-
checking amplidyne which MTC may also use. 

CIRCUIT SUPPORT (R. J. Callahan) 

Remote Equipment Maintenance Survey (R. B. Paddock) 

Plans have been drawn up for a routine maintenance checkout of the 
Crosatell Subsystem; the first try wii.1 be made next week. 

(M. J. Flannagan) 
The components section temperature-tested two dozen silicon Zener 
diodes. These units were elevated 50° C In steps of 10° C to study 
the effect of temperature rise on the Zener voltage. Tentative 
results indicate that the Zener voltage rises about 0.l£ per degree 
centigrade, but that it does return to its original voltage when 
the temperature is reduced to ambient. 

Some small, .precision, high-voltage, wire-wound resistors have been 
received from the Sage Electronics Corp., Rochester, N. Y. The 
components section will evaluate then for possible use. 

Materials are being assembled for measuring Hall voltages for 
possible use in present circuitry. 

Centralized Probe System (U. Santelmann, A. Hlngston) 

Federal has delivered its first •ample of a crimped resistance wire 
coax cable patterned after Its K-109A and called type CE-330 for 
testing by us. This cable will be Used for the production probe 
system. 
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ADVANCE DEVELOPMENT 

(Group 63, D. R. Brown) 

MAGNETIC MATERIALS ( J . B. Goodenough) 

Memory Core Test ing (R. C. Zopat t i ) 

The t o t a l number of memory cores double t e s t e d by t h i s section to 
date for the 256 x 256 x 37 memory i s approximately 3,050,000. This 
completes the cores required by Koch for t h i s Job. 

Chemistry 

Memory Core Production (D. L. Brown) 

The memory cores required have been supplied. Some batches of cores 
not yet fired will be fired and stock-piled. 

Grain-Growth Study (D. L. Brown) 

A series of firings have been made on a magnesium-manganese ferrite 
material in an attempt to obtain measurable differences in grain 
size. Preliminary magnetic measurements have been made and the 
measurement of the average grain size in each sample is underway. 

Chemistry (D- Wickham, N. Menyuk) 

The saturation magnetic moments have been measured for a number of 
new compounds prepared during the last several months. These samples 
include the following spinels: 

( 1 ) 

( 2 ) 

( 3 ) 

CO 

+ ++ 
Li , Zn , 

0 .5 0-5 

^ b . 5 » G«D.5' 

Co"* Mn 2
+ + + 0 u 

+ +++ ++++ 
Li Mn Mn 0 

"V5' "VjV 
++ i n 

Co, Mn 0, 

The following substances have unknown crystal structures: 

(5) Pd+X+\ 

and 

(6) LigMn 0 



MAGNETIC MATERIALS (continued) 

The following substances a rock-salt crystal structure: 

<« " + o . U F e 6 ^ 0 

and 

<8) UO.Ul' "J!&>* H1++0.18° 
Samples (2) and (8) possess significant magnetic moments, approximately 

0.5 and 0.23 ^ /molecule, respectively. 

Several samples of nickel chromlte Il++Crl'*0, have been prepared 
for crystallographlc studies. 

Crystallography (W. J. Croft) 

A transition from tetragonal to cubic has been reported for the spinel 
HiCr_0. . This observation will be checked on the best samples 
we prepare. 

It has been found possible to prepare solid solutions of LI Mn 0, 
and M h 0, . A 50-50 solution Is a tetragonal spinel, . 
anologouB to hausmannlte, with A^.25A\ CQ = 9.281 and C/A > 1.13. 

Evaporated Permalloy films produced on cover slide with the Barta 
Bldg. equipment are apparently noncrystalline. Similarly prepared 
films from E. R. A. are crystalline. 

Chemical Analysis 

Each of the above mentioned compositions (except HiCr 0 ) has been 
chemically analyzed; the best possible estimate of the oxidation 
states present has been made. (E. Keith, L. Doctor, D. Wickham) 

Some Improvements are sought In methods to be used for the analysis 
of thin films. In the spectrophotoaetric determination of iron, rapid 
fading of the color has caused trouble. Modification of the method 
so far used are described in the literature and will be tried. 
(F. S. Maddocks) 

Physics 

Instrumentation 

The d-c fluxmeter has been operating continuously for several weeks 
with constantly improving stability. It will probably continue to 
stabilise for awhile, after which no further improvement is 
expected. (R. A. Pacl, Jr.) 

10 -
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MAGNETIC MATERIALS (continued) 

A transistorized integrating amplifier has been developed for the 
60-cycle fluxmeter. This amplifier appears to provide high gain 
with exceptional stability. Linearity and frequency response 
require further checking, but, initial tests indicate that the results 
will be acceptable. (,R. A. Pacl, Jr.) 

It was found that the present 2-coil geometry of the vibratlng-coil 
magnetometer is unsuitable for magnetically tracking the instrument. 
This is due to adverse eddy-current effects. In order to overcome 
this problem, it will be necessary to return to a single vibratlng-
coil configuration. Work has already been begun in this direction. 
However, in view of the better sensitivity and stability of the 
2-coll geometry, it will not be abandoned The single-coil unit 
will be used only for those experiments in which the magnetic field 
is a continuously varying function. (D. 0. Smith and N. Henyuk) 

Experimentation (H. Menyuk) 

The saturation magnetization of a number of powder samples of new 
fegrite materials was determined at liquid helium temperature 
(4 K) The results of this experiment were turned over to D. Wickham 

Magnetic-Film Tests 

Preliminary tests on sample thin magnetic films obtained from ERA 
indicate a switching time of less than 0-3 usee at coincident 
current. The test setup is being redesigned in order to determine 
accurately the switching time, since the above figure is an upper 
limit, and very likely a measure of the bandwidth of the measuring 
apparatus rather than the magnetic material. 

Field Emitter 

A trip Is planned with K Shoulders and J. Goodenough to visit 
Professor Dyke of Linfleld College to discuss field emission experi
ments. Background literature on field emission is being studied 
in order to examine the possibility of developing switching devices 
based on this phenomenon which would be suitable for use in the 
development of computer components. 

MEMORY (J. L. Mitchell) 

2562 Memory 

To date, U76 6k x 6k modules have been accepted, and 28 256 x 256 
planes are complete except for the sense-winding interconnections. 
The testing of the first plane is going along very well, and It 
looks aa though we will reach a decision on how to make the sense 
winding interconnections some time during next week. The power 

- 11 


