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Digital Computer Laboratory
Massachusetts Institute of Technology
Cambridge 39, Massachusetts

SUBJECT: BIWEEKLY REPORT, December 5, 1952

To: Jay W. Forrester
From: Laboratory Staff

1.0 SYSTEMS OPERATION

l.1 Whirlwind I System
1.11 Operation (D. Morrison)

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 21 November - 3 December 1952:

Number of assigned hours 155

Usable percentage of assigned time 86

Usable percentage of: assigned time since March, 1951 8L

Number of transient errors 30

Number of steady-state errors 9

Number of intermittent errors 8
(S. H, Dodd)

The deflection circuits for electrostatic storage have been
reconnected so that consecutively numbered registers full at widely
separated points on the surface of the storage tubes, This was done in an
effort to reduce interaction between spots by allowing as much holding-gun
time as possible between operations on adjacent spots. A sharp reduction in
the number of parity alarms encountered during applications and some increase
in the margins on test program IL-2 indicate a substantial improvement in
storage reliability. Coupled with the good operation of the 700-series
storage tubes, prospects for good storage reliability look promising.

We are still waiting for delivery of the auxiliary drum by
Engineering Research Associates. ‘>cording to the latest information, we
should expect delivery on December 10.

A substantial amount of time was used in trying to find the reason
for the noise in the l6-inch display scores in Room 222. The evidence seems
to point to this noise originating in a variety of places in the deflection
system, and a major change in the deflection system will probably be required
to eliminate this difficulty. The display system as it now stands is,
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1.11 Operation (continued)
(S. He Dodd continued)

however, quite usable, although the displays are not as pretty as desirable.

In an effort to clear the decks for intensive work on some of the
new terminal equipment which is now being installed, the systems group is

scheduling more frequent installations during the next few weeks to eliminate
a large number of small potential troubles in the computer.

(A, J. Roberts)

The ES deflection decoders have been recabled so that the count
pulses start with the largest increments being switched. This places
consecutive registers 16 spot positions apart and reduces the cross coupling
between adjacent spots. OStorage-tube parameters have been adjusted to
provide balanced margins under these conditions, and storage-tube reliability
has become excellent.

One additional failure %o hold a plus array has occurred in the new
ion-collector tubes but the others have been relatively error-free. We are
still plagued with storage surfaces switching positive during computer
operation. An alarm circuit has been constructed in an attempt to isolate
the cause of this trouble.

1,12 Component Failures in WWI (L. O, Leighton)

The following failures of electrical components have been reported
since November 21, 1952:

Component, No., of Failures Hours of Operation Reasons for Failure
Crystals
1N3LA 2 11000 - 12000 low Ry,
D-357 L 1 - 11000 - 12000 low Rp
3 = 13000 - 14000 low Rp

D=358 1 13000 = 14000 low Ry
Resistors
220 ohm 1 watt

+5% 1 4930 overheated
Tubes
715B 1 0 open grid
616G 1 3916 low Iy
5451 1 14558 poor regulation

and high voltage
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n 1,12 Component Failures in WWI (continued)
Component No. of Failures Hours of Operation Reasons for Failure
Tubes
5ULG 3 5238 1l- low Ip

2 = short
IRLW 1 0 open heater
TAKT 1 13,28 flicker short
TADT7 2 9543 low Ip

2 8Lh12 l-low Iy,

1 - flicker short
6AKS 1 8007 flicker short
6AS7G 1 128 flicker short
2C51 3 0 1 - leakage

1l - broken envelope
1 - broken pin

1.13 Storage Tube Failures in WWI (L. O. Leighton)

» The following storage-tube failures were reported during this
biweekly period:

ST=701-C was rejected after 90.7 hours of operation because of
failure to hold a plus array with Vyg = 125 V,

1.1y Storage Tube Complement in WWI (L. O, Leighton)

Following is the storage-tube corplement as of 24,00 December L, 1952:

Digit Tube Hours of Installation Hours of Operation
0B ST=619-C-1 10069 1232
1B ST-606-1 9599 1702
2B ST-603 8322 2983
3B ST-601 852k 2782
LB ST-516 6641 L1665
5B ST=-548-1 8299 3006
6 B RT=3L)=C-1 10637 66l
7B ST-5L0 7937 3369
8 B ST=549 8259 3047
9B ST=T00=C 10917 384

10 B RT=3L7-C 10782 520

11 B RT-3L9-C 10902 399

12 B ST=50) 10827 L7k

13 B RT=3U6=C 10756 545

9 U B ST-624~C-1 10507 79

15 B ST=702-C 11113 188

16 B ST=533 7801 3515

16 A ST=-613 o046 2260
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1.1, Storage Tube Complement in WWI (continued)

ES Clock hours as of 2400 December l, 1952 « « « « « « 11301
Average 1ife hours of tubes in service + « « « « « o o 1807
Average life hours of last 5 rejected tubes « « « « « « 1706
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

2,14 Input-Output (J.A. O'Brien)

A very considerable effort was made to eliminate the noise
in the display system during the past biweekly period, but without success.
It was found that the noise was being contributed to by all of the various
components of the system (amplifiers and cables). In order to obtain the
spot resolution desired and maintain the present number of scopes, it will
be necessary to redesign the system,

An improvement appears to have been made in the magnetic=
tape system by comecting the heads of the redundant channel pairs in
series and using one amplifier per pair rather than having separate ampli-
fiers for each channel and paralleling the outputs. Further changes in the
system are being planned in order to allow a lower gain in the amplifiers
with consequent reduction in noise pickup.

The manufacturer's testing of the auxiliary-drum system
has been completed, and we hope to get it sometime next week.

(T. Sandy, J. Dintenfass)

Cables connecting the In-Out Control of WWI to Auxiliary-
Drum Input Control have been ordered,

Video wiring layouts for auxiliary-drum control were com-
ple‘bed.

Plug-In Unit Production (C.W. Watt)

Delivery of Raytheon plug=-in units has now passed the 300
mark, As ye=t, we have no mounting panels, but testing of the units is pro=-
gressing #ell. Quality has improved greatly over the first few received,
Raytheon no'- has a separate shop of about 11 or 12 wiremen working on this
jobs delivery will undoubtedly pick up sharply from now on.

M.I.T.E. (R. Paddock, A, Werlin)
Work is continuing on testing of the three-panel proto-

type of M.I.T. B. control section and of the potted ferrite transformers
in the plug=-in units.

2.2 vacuum Tubes and Crystals

2.2l Vacuum Tubes (H.B. Frost, S. Twicken)

During the first part of November, as reported in the bi-
weekly report of November 7, a lot of 100 type 61L5 tubes were received
from Sylvania and tested. These were engineering samples produced prior to
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2,21 Vacuum Tubes (continued)

the main production., As many of these tubes were defective, a second
sample was requested. This second sample of 70 tubes, from 1L different
runs covering the same lots as the previous samples, was tested during
the last week of November, There were 3L percent failures in the second
sample, but the failure patterns were entirely different, The test in-
formation has been relayed to Sylvania for their information and corrective
action. None of these later tubes have as yet been opened due to the press
of other duties,

The information on 6145 tubes is particularly pertinent
at this time, At present the old stock of SR1L4O7 tubes has been almost
completely depleted. Tubes are being issved for only MITE equipment and
replacements, The stock is so low that only necessary replacements will
be available by the middle of December until part of the order of 6145
tubes arrives., It will probably be necessary to issue such samples as are
now available instead of using them for life tests., Close contact is being
maintained with Sylvania in order to expedite the delivery, which has been
promised for this month.

During this past week discussions with Dick Best, Jack
Jacobs, Dave Crawford, and Harold Ross have been held concerning selection
of vacuum tubes for new designs. The tubes to be used depend to a certain
extent uoon the logical design and upon the performance of other components,
primarily ceramic cores,.

Work on the new intermittent tester for tubes is progres=-
sing. It is expected that it will be available for debugging and checking
by next week. The new testing console is now being delayed by drafting.

Curves of interface impedance vrs the length of cathode=-cur-
rent pulses have been taken for several tubes, These curves fill the gap
between the values of interface impedance for pulses, which were known to
be low, and the values of interface impedance under steady-state conditions,
which could be several times the pulsed values, When the values of resis-
tance are plotted on semi-log paper, a relaxation time of 0.1 to 0.5 second
seems to be present. Insufficient data has been taken to give any typical
values; there seems to be considerable variation in this effect, with very
little or no change in impedance with time in this range of time (5 milli=-
seconds to 1l.5=second pulse lengths) in some cases,

2,22 Transistors

Switching (N.T. Jones)

During the past biweekly period, an SM Thesis proposal
"Hole Storage in Point Contact Transistors and Germanium Diodes", M-1738,
was completed. Some experimental analysis of hole storage has begun,







