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Digital Computer Laboratory
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

SUBJECT: BIWEEKLY REPORT, February 27, 1953

To: Jay W. Forrester

From: Laboratory Staff

1.0 SYSTEMS OPERATION

1.1 Whirlwind I System

1.11 Operation (F. J. Eramo)

The following is an estimate by the computer operators of the usable
percentage of assigned operation time and the number of computer errors for
the period 13 - 26 February 1953: '

Number of assigned hours

111
Usable percentage of assigned time 91
Usable percentage of assigned time since March, 1951 85
Number of transient errors Ll
Number of steady-state errors 8
Number of intermittent errors 1

(N. L. Daggett)

Recent changes to the check-register panels have accomplished two

quite desirable results: (1) the alarm buffer amplifiers are brought within
the check-register check loop and are therefore under marginal-checking control;
(2) the logic of the check-register check operation has been so changed that

it requires less than 1 microsecond for completion instead of the more than

2 microseconds previously needed. Since this has been the determining factor
for the wait time which must precede a restoration, the way is now open for a
considerable reduction in the time required for a restoration cycle. However,
such a change will have to proceed cautiously in order to avoid unforeseen
timing difficulties. Some compensating delay will probably have to be added

to the ES Read cycle to allow adequate deflection setup time.
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1.11 Operation (continued)

(D. M. Fisher and C. L. Corderman)

In preparation for the installation of storage tubes having a mica
cross spacer, the storage array in WWI is being slowly exparded about the
horizontal and vertical centerlines. In addition, the commo..-.ncrement supply
voltage is being raised in small steps and the level of the deflection lines
has been adjusted for proper centering. These changes have caused some loss
of storage reliability from tubes failing to hold positive spots properly in the
portions of the storage surfaces which were previously unused. With some use,
however, the new areas appear to operate properly.

The tubes %r:_.'ll in Digits 15B and 5B have been interchanged in an
attempt to separate The numerous troubles shown by Digit 15B into those caused
by the tube and those caused by equipment in the 15B digit columm. At least
one type of trouble followed the tube in that the tube in Digit 5B has now
switched positive as it was doing previously in Digit 15B.

1.12 Component Failures in WWI (L. O. Leighton)

The following failures of electrical components have been reported
since February 13, 1953:

Components No. of Failures Hours of Operation Reasons for Failure
Capacitors
.001-mfd
300-V. 1 7000 - 8000 Internally broken
pipg-tail
Crystals
D-358 1 LOOO - 5000 loose + lead
16 15000 - 16000 Drift to low Ry
IN3LA 3 LOOO = 5000 High Ry
Resistors
5000-ohm Be-watt
w/w +1% 2 7000 - 8000 Below tolerance
Tubes
2C51 2 12000 = 13000 Open heater
Cl6J 1 4000 - 5000 High arc drop
1 5000 - 6000 High arc drop
C3J 1 16000 = 17000 High arc drop
6SNT 1 12000 = 13000 Short
1 16000 = 17000 Low Iy,
6X5GT 1 9000 - 10000 Low I,
6Y6G 1 16000 - 17000 Short
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1.12 Component Failures in WWI (continued)
Components No. of Failures Hours of Operation Reasons for Failure
Tubes
TAKT 2 0=~ 100 Low Ip
1 2000 - 3000 Grid emission
1 1000 - 2000 Short
707 S 0 Short
1 5000 - 6000 Short
5 9000 - 10000 3-Low Ip; l-short;
1-leakage
1 12000 - 13000 Low Ip
3 15000 - 16000 2-low Ip; l-leakage
5 16000 - 17000 2-low Ip; 2-short;
1-leakage
1.13 Storage=Tube Failures in WWI (L. O, Leighton)
The following storage-tube replacements were reported during this biweekly
period:

ST=733-1 was rejected after 135.4 hours of operation because of
failure to hold a positive array.

ST-5L9 was rejected after L1;70.1 hours of operation because of
weak high velocity gun.

RT=3LL-C~1 was rejected after 2050.2 hours of operztion because of
fa;lure to hold a positive array.
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1.1 Storage-Tube Complement in WWI (L. O. Leighton)

Following is the storage tube-complement as of 2400 February 26, 1953:

Page h |

Digit Tube Hours of Installation Hours of Operation |
0B ST-619-C-1 10069 266l
1B ST-711-C 11989 6Ly |
2B ST-603 8322 Lh11
3B ST-601 852l 11209 |
Iy B ST-516 6641 6092 |
5 B ST=730=-1 12223 510
6 B ST-60) 10827 1859 |
7B ST-540 7937 5796
8 B ST-739 12729 N |
9 B RT-347-C 10782 1951
10 B ST=700-C 10917 1816 |
11 B ST-717-C-2 11793 940 |
12 B ST-742 12639 ol
13 B RT-346~C 10756 1977 |
1 B ST-62,4~C~1 10507 2226
15 B ST-729-1 12600 133 |
16 B ST-716-C-1 11702 1031 |
16 A ST=-5613 9046 3687

ES Clock hours as of 2400 February 26, 1953 . « « « . 12733

Average life hours of tubes in service . . . « « . « 2225

Average life hours of last five rejected tubes . . . 1352

During recent weeks many storage tubes have been replaced merely |

to install as many new type tubes as possible. Accordingly the figures

on tube life are of very much less significance than before this program
was started.
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2,0 CIRCUITS AND COMPONENTS

2.1 Circuits by System Number

2.13 Arithmetic Element (S.L. Thompson)

Change in the control circuits to eliminate a gate and
delayed pulse generator has made operation of the control more reliable.
However, the operation of the diode circuits cannot be considered
satisfactory yet.

Diode Gate (R. Callahan, I. Aronson, A. Heineck)

Diode gating circuits are being investigated in a general
manner. Design curves for the "and" gate, the "or" gate, and the
"and-or" combination have been obtained.

Capacitor Storage Circuit (R.Callahan, I. Aronson, A. Heineck)

A general analysis has been made of the capacitor storage
circuit to determine its suitability as a shifting mechanism in a high-
speed accumulator,

Transistor Flip-Flop (E. Cohler)

During the past two biweekly periods, work has proceeded
on the design and characterization of the transistor flip-flop. The flip-
flop which is being studied is the common-emitter, two-transistor flip-
flop triggered in the emitter. The investigation has led to a careful
scrutinization of the causes and qualitative character of the hole-
storage effect. Much has been learned about the parameters which influence
the turn-off time in a transistor. This material will appear in a future
note. In addition to the hole-storage study, methods of comvensation for
the flip-flop waveform are being studied. It is hoped that this will lead
to a flip-flop which will operate at high prf's with a good waveform;
the present tack looks promising.

2.1 Input-Output
M.I.T.E. (R. Paddock, A. Werlin)

The wiring and testing of the one rack of modified M.I.T.E.
is essentially complete and has been used with the computer during the past
week. Provisions have been made to clear and complement both counters
to provide fixed spot presentation to the CRT filter for its calibration.

The block diagram, block schematic, layout, and wiring
diagrams for the buffer storage registers to be used with the modified
M.I.T.E. have been completed, and the wiring of the panels is proceeding
according to schedule. It is expected that two registers should be
completed by the next biweekly period; testing of the storage can begin
about that time.

The decoder-output amplifiers have been mounted in rack K-2;
within the next week, the CRT filter should be tied in with the M.I.T.E
equipment.
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2,2 Vacuum Tubes and Crystals

2.21 Vacuum Tubes (H.B. Frost)

Additional stocks of 6145 vacuum tubes have been received.
At the present time, a sufficient number of these tubes is available to
supply our current needs, but thus far the required preburning has
limited severely the number which can be issued. Tested stocks are on the
ragged edge, with most tubes being needed as soon as the testing is
comnlete.

A shortage of 6ANS tubes has been holding up the 26 low=
speed counters. 1 incoln Labs has loaned us enough tubes to take care of
this immediate requirement.

Other tube types are either in stock or promised for early
delivery in sufficient guantities to avoid difficulty. No serious delays
caused by lack of vacuum tubes are foreseen.

On February 25, a meeting of JETEC 5.5 (Joint Electron Tube
Engineering Council, subcommittee on vacuum tubes for computers) was
attended. A questiorrmire is being prepared by this group to be circulated
to all computer activities in this country to determine use, practice,
and life experience with pentode tubes. Formats for the specification
of triodes and multigrid tubes for computer applications are being
prepared. These formats spell out the points to be controlled for computer
tubes and specify the sort of curves to be presented when tubes are
registered. Such formats are used on a voluntary basis by tube manufac-
turers when new t ypes are issued.

Some data has been taken on time variations of cathode
interface impedance associated with 0.} to 1.0-second transients. It
is expected that this material will be presented to the Physical
Electronics Conference at MIT in April.

Raw data for the calculation of SR1407 life has been obtained
from the card file on this type. These calculations will be made by March
5-

Mr. Charl 01111;, an engineer in the sales organization
of the General Electric Company, visited the Laboratory on February 26.
He.will handle tube sales to this Laboratory and other computer groups, at
the same time maintaining effective liaison for tube-application problems.
This promises to be a much more satisfactory arrangement than we have had
previously with General Electric.

Visite are planned during the first two weeks of March to
Sylvania headquarters in New York City and to the Owensboro plant of the
General Flectric Company. Engineering details of the tubes to be used in
future development work will be discussed.

Additional progress has been made on my thesis work. Pre-
liminary meagurements have been made which indicate the feasibility of my
method of approach. In addition, the status of my thesis proposal has been
gsomewhat clarified. Extensive work should bdbegin in the near future,
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2.21 VYacuum Tubes (continued) (S. Twicken)

Circuitry for the last remaining wnit of the new tube tester,
the intermittents detector, has been designed and is ready for drafting. The
Lincoln Drafting Department, scheduled to do the detailed mechanical design
of the tester, has already postponed starting of the project two weeks.

A filament-current metering device for the Lab tube testers
has been built and debugged. It consists of a 20:1 current transformer on which
had to be wound and calibrated a tapped primary and a tapped compensating winding
for the voltmeter.

0 st
#500~hour data is being taken on the second life test of 5687's
and 5963's. The 5963's are-Seiug run at a higher heater voltage and the
5687's at a lower heater voltage than the first test (rated conditions) on
which the 5963's developed a higher interface resistance on the conducting
side; in the same test, the 5687's while developing no interface, showed
a difference in plate current between on and off sides apparently dependent
on heater voltage during life.

2.22 Transistors

Trangistor Accumlator (D.J. Eckl)
The accurmlator has been operating 3100 hours.

The accumulator was shut down most of the past period for the
installation of marginal checking for the transistor panels. The procedure
for marginal checking is being developed, and the margins will be determined
during the next few days. This system should make it possidle to eliminate the
less desirable transistors from the accumulator.

Life Tests (D.J. Eckl)

At a recent meeting with Professor Adler, it waes decided that
the destructive effects of temperature and humidity on transistors would de
determined by his group. The life tests at Whirlwind will attempt to determine
useful life under normal conditions.

Transistor Core Driver (S. Oken)

The emphasis in the work on the transistor core driver will be
shifted from obtaining as large an output as possible to obtaining information
as to which types of transistor circuits are best suited to drive cores.
Although currents as high as 80 ma have been obtained from the transistor itself,
the conditions of operation which lead to these high currents are not safe ones
for the transistors. The maximum current pulses which can be safely obtained
from transistors will be determined after the running of extensive life tests
by the transistor group.







