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1.1 Whirlwind ] System Test

(N, H. Taylor)

The recent power shutdown has vermitted the inestalla-
tion of more marginal checking equipment in the asystem.
The added lines will allow more efficlent use of marzinal
checking technigue. During the last few days the use of
simple trouble location sequences in conjunction with mar-
ginal checking have been the means of locating weak sections
of the system. Considerable saving of time has been realiged
in these instances.

During the next twe week period a sccond shift will be-
gin teating the WWl System. This activity will nermit us to
collect considerable data which has been lagging hehind the
rapidly expanding systeém.

(G. C. Sumner)

Systen testing was resumed 23 May after a L0-day inter-
mission to allow installation of power wiring in the control
racks. Testing this week has mainly been routine in nature,
such as setting signal amnlitudes, etc.

A proposed modification in the shift left to BR-15 {is
being tested.

Storage Tube Reliability Tes

|=*
1
I~

(R, Sieson)

iability runs of e than e hour wers
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1.2 Storage Tube Reliability Tester (contimued)

tried., The first using ST94-1 ran 15 hours, apparently
without a mistake. The second using ST96-2 ran 15 hours
but made several mistakes, thought to be due to 60 cycle
interference apparent in the readout system. SI'96-? seems
to be one of the best tubes we have had in this setup.

The system was used for storage tube testing. Using
a revised cycle, the tests were run which measure the ef-
fect of writing minus on a nearby positive spot. These
tests were run on both ST68 and ST94-1. 1In both tubes
there was considerable interaction between spots. More
of this sort of testing will be nrrformed on ST96 to veri-
fy results and determine conditions for minimum interaction.

Some tests were run which were intended to check

McCusker's regults which showed that the current density

may e higher and snot size smaller at a blas about 20 wolte
below zero. The current density was checked indirectly by
measuring the W- charging rate. The results are somewhat
inconclusive since focus conditions were not proverly con-
trolled. Using the best focus conditions for wvarious biases
as determined on the TV setup, this test will he repeated.

(L. J. Nardone)

Installation of power preliminary to change over to
the five-tube storage-tube relisbility tester is in progress.
All A. C. and D, C, distribution wiring to the vower die-
tribution racks has been completed. Helocation and rewiring
of vower supplies has been started. It 1s exvected that
the storage tube reliability tester will overate on Lhe ex-
panded power system within the next three weeks. Sxpansion
of the storage tube reliability tester to contain five stor-
age tube racke and one "Wl prototype digit rack will etart
i.mediately after the power installation 1s completed

(J. A. DiGiorgio)

The additional vower remlators and amplifier sestion
strips were comnleted.

The special transformers and colls were made un for the
ndapter to the tester
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1.3 Five Digit Multiplier

(E. S. Rich)

During the last two week period, random intermittent
fallures have prevented getting long periods of error-free
operation in the Kultiplier. These failures have been of
a type to cause single error counts, about one per 24 hour
period. It has been observed that when some tubes are tapped
lightly they show a momentary bdlue flash within the buld
which causes an error in the system. In some cases this ap-
parently does not damage the tube and subsequent tavping will

? not cause the fallure to repeat. This trouble has been pri-
i marily in 6AS6's and four tubes have been retired for this
i cauge. These were located on three different days. Alseo

; two clamp crystals develoned low back resistances and were

v replaced because of the low margins which resulted. One

* defective adapter was discovered.

About 35 new tube adanters have been completed by the
5 ) shop and will be installed next week. The remaining adapters
will be replaced wher they are available from the shop.
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2,0 CIRCUITS AND COMPONENTS

2,1 Circuits by System Number

102

106

108

ProEm Counter

(C. V. Viatt)

Assembly of the 18 program counters has begun and
is scheduled to be finished in three weeks.

Control Hatrix

(Jo A. O'Brien)

The testing of the control matrix has not started
yot, Some of the control pulse output unit mounting panels
were found to have faulty wiring and assembly, and these
troubles have now been corrected. The interrack wiring
of the panels in main ocontrol has been almost completed.
The largest job remaining is connecting all of the crystals
in the matrix, Drawings have been made up showing all of
the conneoctions and no trouble should be enocountered in
connecting the crystals. These crystals will be mounted
so as to facilitate changing thenm,

Clock Pulse Control

(w. N- Pﬂpi‘ﬂ)

Breadboard experiments indicats the feasibility of
changing an S.A. panel for use as an auxiliary to C.P.C,
to be called, in all probability, GP.C, delay panel,

It will take the "62,5 ke to R.,P.G, & Syno," pulse
from C,P.C. and send it out as followss with no delsy , and
of negative polarity, to the "Start Delay" jack on C.P.C.j
after a 1,5 miorosecond delay, to the R.P.f.; after a 4
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109 Clock Pulse Conmtrol (continued)

miorosecond delay, to the Symohronizer. It will also take
the "E.S.C. Start" pulse from Storage Selection Control
and send it out as above, with the exception of to the
Synchroniter,

It is anticipated that four S.A, channels will take
care of all of this, leaving one channel for other purposes.
Experimental circuit details and amplitude limits are avail-
able from the writer or from J. A, O'Brien.

(R. H. Gould)

Due to too short a power shutdown last week the
completion of the clock pulse control panel modifications was not
oarried out as expected. However, they will not be
; necded for some time so that they will be done at the
i next convenient time.

The redrawn bloock schematio of clock pulse control
has been published and the redrawn circuit schematic is
nearing completion.

= ) Speoifiocaticns for clock pulse control are being drawn
up with the double purpose of specifying the operation of
the panel and of providing an effective guide for rapid
troubleshooting as a spare CPFC panel will not be available.

202 Toggle Switch Storage Switch Panel

(C. ™, Watt)

Assenmbly was delayed due to shift of the assembly
technician to installation for 1 week, Should be finished
next week,

404 Comparision Register Check

(H. S. Lee)

This panel has been completed, passed test and
inspection and is now waiting final test by the Electronios
Gmupe

404/301 Comparison Register/Cheok Rerister

(ReH. Gould)

Resistance and voltapgs measurements have been hegun
on the f.lU/i.IR panels that have been finished, Data sheets

ara being drawn up for thes production testing of t

y pAanels
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404/601 Comparison Register/Check Register (continued)

Consideration is being given to the most efficient pro-
cedure and test set-up for the video testing of the panels
so that testing will not fall too far behind production.

(C. 7. Vatt)

Sixteen check registers were oompleted Friday, !llay 27,
and have gone to inspection. Video tests will be made by
llickerson. Balance of production will be delayed to permit
program counters to be built,

410 TIn-Out Control

(Je A, O'Brien)

An engineering note, E~243, was written and distributed
concerning the problem of double reading and recording as
mentioned in the last bi-weekly report. The problem will
ba taken up at the next Input-Output Control Conference,

412 In-Cut Synchronizer

(A. K. Susskind)

Tests have been cGonduocted on a breadboard model of
the in-out synohronizer, The orignal design was shown to
be sound and minor circuit modifications have been made
to obtain fully satisfactory performance, Sketches of
the ocircuit and block schematics are now being drawn up
and will shortly be given to the drafting room to be nade
inte formal drawings,

602 Alarm Indication

820

(H. S. Les)

The final assembly of thias panel is 607 complete and
prorreasing satisfactorily,

ES Deflection

(R. E. Hunt)

Two gate panels have returncd from being silk screened,
Assembly will start Tuesday, lay 31, 1940,

Two decoder panels have been resoheduled, Sheat matal
work will start May 31, 1949, The phenolio panels are

bout 257 complete,

H
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820 ES Deflection (continued)

830

831

832

B33

(H, Xenosian)

ESD Qutput - The amplifier for the storage tube
deflection pll'ifu is being checked,

ES Digit Columns

(G. G. Hoberg)

Test Systen Using Breadboards =

Test equimment is being set up to run the breadboard
penels of the signal-plate driver, gun driver, and read-
gaty generator as a small-socale test system to permit a
bettor evaluation of the probable performance of final
unite in the ocomnuter,

Storapge Tube lount

(R, E. Hunt)

The S5T!' Box complete this date and will be mounted
in an E rack for further study.

(C. .f. .att)

Layout of the component panels for the ST liount proto=-
type is finished and the panels will be fabricated next
weak,

(G. G. Noberg)

ST 'lount Circuits (repetitive) <« Drafting has heen
completed for the prototyve phenolic assembly. Construction
of the prototype will begin immediately and will reauire
about two weeks,

ES Output

(‘:l. Jc Nol.n\'

The eleotriocal design and meohanical layout have been com-
pleted on an RF amplifier for use on the ESO panel.

Signal Plate Driver

(C, VI, Watt)

Drawings for a W' prototype of the S5FD have gone to

tha shop for fabrication of shast matal. The assembly will
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833 Sigunal Plate Driver (continued)
be done by Dan !"ach next week and will require about
two weeks,
834 Gun Driver
(C. V. Watt)
- Layout will start !"onday om the prototype gun driver
t 3 panel, Hoberg is the design engineer, and att will follow
| the work for the production group.
(G. G. Wobere)

Cun Driver (repetitive) - Drafting has been started
for the prototyps phenolic assembly., Construction will
begin in about two weeks,

ji 835 R-F Pulser
. (C.H.R, Campling)
J Development of the breadboard for the W7I pulser

oontinues, The oscillator is crystal controlled and

drives a pair of push-pull buf'fers, Cne buffer is used

to drive a pair of 715 B's which provide the r-f pulse
output; the other drives a phase-shift capacitor. This
much of the circuit is ocomplete aund now appears to function
satisfactorily. The design of the plate transformer for
the 715 B's has caused some delay however, Several trials
have been made and teated with the megasweep., Tho present
version appears to satisfy the requirements and will shortly
be subjectod to test in the circuit,

' I-rw-“‘“*

i i

(cC. G, Hoberp)

Holding-Gate Generator (non-repetitive) - A
breadbosrd has been tested and found satisfactory.

ead-Gate Generator (non-repetitive) -~ This unit
is identical with the holding~-gate genserator (above).

2.3 Driver Cirocuits

(W, N. Papian)

Standardizer Amplifier - To the standard 100 olm positive
pulse inputs to mach chamnmel on this panel have bean added tw
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2.3

2,5

Driver Circuits (continued)

so-called Hi-Z neg. input jacks, The impedance seen by nega-
tive input pulses at one of these jaocks is the forward resistance
of a orystal plus 180 ohms, in series with the parallel combi-
nation of the RLC peaker grid and 1000 olms, This will allow a
number of S.,A., channels to be fed from one negative source without
presenting too low a load impedance to the source., Breadboard
tests indioate the following results for these inputs: no ampli-
fication for input amplitudes from O to 23 volts; a marginal
region for inputs from 23 to 10 volts; the standardizing region
from 10 volts on up; negligible p.r.f. sensitivity up to over

2 mo,

Some additional oircuit changes were made on the panel
resulting in improved overall performance and cirocuit simpli-
fication. Amplitude results remain substantially as previously
reported,

Tubes and Components

(H. B. Frost)

Vaouum Tube Studies - A group of 5687 tubes of 3229-13
production have been 1ii» tested for 500 hours, At the end
of this time, these tubes were not satisfactory for ocircuit
applications if operated normally-off., 5687 tubes of 3228-52
production were in approximately the same condition after 1000
hours of operation. Tubes of both preoductions are fairly satis-
factory if operated normally on; however, tubes of 3229-13 production
slumps somewhat even under normally on eonditions. A major
part of the deterioration is the formation of an apparent oathode
interface resistancas,

A group of 9 spesial RCA 6AG7 tubes were tested after 500
hours with no plate potential applied and a filament voltage
of 7,5 volts., Theae tubes had cathodes with various amounts
of silicon - only those with 0,15<0,257 silicon showed apparent
interface development. Other cathodes in the test were 220 alloy
(less than 0,057 Si) and 499 alloy (less than 0.01% Si). These
tests are not conclusive bacause of the small sample and short
run; however, a larger sample of 45 is now baing tested, Identical
tubes are on 1ifes test by RCA.

Additional life tests have heen started on 6AN6's and 6AS7's.
A group of 6Al5S flip-lope is to be placed on life test as soon
as construotion and testing are complete,
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2.5 Tubes and Components (continued)

2.6

Some pulse emission tests of GAG7 tubes with and without
apparent cathode interface show that emission of "bad" tubes
is not seriously lower than the emission of normal tubes. Low
emission does not seem to ocorrelate with interface resistance
measurements. This was done in comnection with the work of
John Yaymouth,

(John Olivkeri)

315 tubes for the check register/comparison register have
been assigned, 144 tubes for the 16 cheok register panels have
been delivered. The 171 tubes for the comparison register vanels
will be delivered pending the marking of circuit designations,

162 tubes for the program counters were marked and delivered,
This inoludes tubes for the storage control and transfer digit
order selection, A total of 180 7AD7's and TAK7's were preburned
during the last two weeks. 90 of these have heen retested,

A total of 420 tubes (the majority being 7AD7, 7AK7's) were
reteasted and placed in '/ I Reserve.

150 oards were typed by additional help. This included
60 6AG7's, and 90 7AD7's,

The 3B29's placed in W7l by Sylvania were never tested
or records kept, it was learned.

A quantity of 7AK7's were tested for oscillation and the
ma jority do have oscillation irregardless of manufaoturers type.

Test Equipment

(D, Nareman)

Gate and Delay Unit (Dwg. No, D-37148-2) - The output pulse
amplitude decreases markedly as the delay thereof is increased.
It has been sugpested that this may be prevented by: (1) replacing
the R-L-C peaker by a bloocking osocillator having an R-L<C peaking
circuit in its plate, (2) inserting an R-L-C peaking circuit
in the plate of the cathode follower, Thus far, the writer has
not been able to obtain pood output pulss waveform topether with
proper action of the blocking osoillator,
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Drawing List (continued)
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3.0 STORAGE TUBLS

3.1 Construction

(F. N, Caswell, T. F. Clough and P. Youtsz)

Three storaze tubes have been constructed and processed
during the past bi-weekly period -- all within one week. (ne
of these, ST96, has been operating satisfactorily in the reli-
ability tester for ahout one week at this time.

All of these were constructed with precautions against
lint. All glass work was done with an arpgon gas atmosphere.
These later tubes have shown a distinct improvement over the
earlier tubes as far as surface leakapge is concerned.

Emphasis is continuing to be applied toward controlling
this leakage as well as all phases of construction and proces-
sing to improve reproducibility.

(R, Shaw)

New tungsten springs have been made for the storage-tube
target assembly. These have been made much more compact than
the previous ones in order to reduce their influence on the
electrostatic field in the neighborhood of the target. It is
possible, however, that they are too rigid to perform their
intended function of accommodating thermal expension or other
dimensional change of the storage assembly without allowing
any great change in soreen tension. A mook-up assembly is
being made to test their effectivensss.

A new beam-analyzer tube, RT654, is under constructicnu. The
target aperture is to be much smaller than that in previous
tubes and only one gun will be included in order that it may
be mounted on the centerline. These changes are expected to
permit more selective sampling of current density within the
beam,

A sample of hard rolled Inconel has heen received, This
has been recommended as a more suitable material for eprings
and snubbers than Yichrome V which was previously tried.

(Jo S, Palermo)
Mechanical Compononts - The tube construction progrem of

the past two weeks has appreciably depleted our inventory of
evaporation and storage-tube rechanical compoments. Irmediate
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3.1

3,2

Construction (Continued)

requisitions have been submitted for additional components.
Shortage of components is not expected to interfere with tube-
construotion demands of the next fortmight.

The designing and procuring of assembly jigs and fixtures
is vroceeding satisfactorily. The reports on ‘/ashing and Coating
Procedures have been started. The first of a series of reports
will be completed shortly., Completion of the entire series is
dependent on the construction program.

The two envelopes for RT51 and RT54 have been processed
and are ready for construction assembly.

(V. E. Pickett)

Glass Caomponents - This last bi-weekly period has been
unusual in that within the firest week we constructed three
storage tubes in addition to several evaporating tubes. As
this is the first time that three storage tubes have been con-
structed in one week, the inventory of glass components was
exhausted. As a result the last half of this period was spent
in building up an inventory of glass components for storage
tubes.

Ten=pin stems were constructed and the supply of these
stems on hand now should be ample for the next three bi-weekly
periods. Envelopes for the storage tube were constructed. The

quantity of envelopes on hand will take us through this next
bi-weekly period. The memorandum on the construction and use
of the polariscope has not been started because of the pressure
of building storaze tubes. An engineering memorandum has been
written on the glass film cobserved in the glase necks of storage
tubes and will be issued in this next period. All glass compo-
nents used in the construction of evaporating tubes are suffie-
cient for our needs in the next two periods. The series of
enpineering notes on glassworking; procedures, describing in
detail all glassworking techniques and procedures, have been
started snd vhen completed in the near future should prove to
be of interest to all those interested in the building of our
storage tube, The vacuum-firin; and hydrogenearcing bottle-
stand has been completed and, if time permite, the pglasswork
for thir new tool will be done in this coming period.

Tost

(C, Lo Corderman and A, ll. Ballard)

Ihree new bervllium-on-mica tubes, LT86«2, HT97=1 an
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3.2 Test (Continued)

have been tested.

ST96=2 turned out to be the only completely satisfactory
tube of the group. It had exceptionally uniform storage for a
Vg ranging from 50V to 350V, and very low surface leakage
current. It has been operating in the reliability tester
since completion of standard tests.

Initial observations on ST97-1 indicated a low resistance
short between cathode and the first zrid on the high-velocity
- gun. This short existed only when the heater was on and oon-
¥ 1 sequently was not noted during the normal series of resistance
9 checks during processing. Efforts to remove the short were
unsuccessful, culminating finally in a burned-out comnection
to the cathode inside the tube,

: ST98 appeared at first to be a good tube and standard tests

were started. However, it was noticed that the holding-gun
cathode current was decreasing from its initial value of 3.6

, milliamps, being down to 1,2 milliamps after the tube had been
on for 10 hours, A visual check revealed a blue glow in the
tube, concentrated along the center, indicative of a gassy tube.
Getters were then flashed and a gas resding of 7.7 x 10~7 mm Hg
was found immediately afterward. Jith continued operation, how-
ever, the tube went gasey again.

(J., S. Rochefort and N, S, Zimbel)

&
3
-

High=Speed .irite-Read Unit - Restoring current tests with
ST73 have now been run for spot potentiale covering the complete
ranpe of Vyg from OV to 126V, lleasurement of the restoring
. current to a spot which is placed 1 to § volts above first cross-
b over notential shows that the spot charges to its upper stable
rotential in 1300 to 1700 me when Vyg = 125V, A plot of restor-
ing current vs spot potential over this range shows that a
smooth decrease in restorin; current to the spot berins at =
spot potential 25 volts below collector potential.

add

At the present time, the primary current to e spot which is
placed abnve collector potential is under investigation. Two
conditions will be studied, They ure:

l, Surface background at collector potential and spot
Vig volts above this value,

2, Surface backgrowmd at first crossover voltage (V)) and
ipot Vq volts above collectar,
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;] 3.2 Test (Continued) ;

Life tests on ST83 have been ternminated. The high-velocity
| gun grid was pulsed to zero bias at a 25 kc repetition rate with
a 16 ps gate for a total of approximately 619 hours. At the
| completion of this l1ife test, the zero bias, high-velocity, tar- 1
] get current had decreased to 54% of its initial valus while the d
holding-gun cathode current had decreassed by only 10X,

| (J. H. MoCusker)

The potential field between the target and the faraday cage
| of the beam-analyzer tube has been determined by using the
difference form of Laplace's equation in two-dimensional
cylindrical coordinates.

The potential at the target sperture is affected less than
0,1% by the retarding potential of the cage.

“ R

All electrons which enter the target-cage region at normal
incidence to the tarpet and which have energies equal to or
g greater than the difference in potential between the target and
v ) the cape are collected by the cage.

Electrons which enter the target-capge region at some angle
to the normal to the target surface may or may not be collected
by the caye depending on the angle, the distance from the axis
of symmetry of the tarpget and cape, and the voltage difference
between the target and capge.

If the beam, as in the case of the high-velocity beanm,
enters at an angle of 150, electrons will begin to miss the cage
when the potential of the cage is 6/ of the target potential,

_ If the beam, as in the worst case of the holdingegun beam, enters
B : at an angle of 29, all the electrons should be collected by the
o cage.

If the high-velocity beam reaches the target surface at a
16© angle with respeot to the normal to the surface, the current
density as determined by the current reaching the cage will be
only 50% of the actual current density since 507% of the curremt
strikes the walls of the aperture. lowever, the angle at which
different sections of the holdingegun bsam enter the aperture is
small enough so that errors due to that angle are negligible. A
tube is beiny made in which the high-velocity bsam will be normal
to the target so that the loss in collected current to the cage
due to a 160 angle of incidence may be obviated.
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3.2 Teost (Continued)

(R, Sisson)
Testing on the Reliahility Tester is described in section 1.2,

3.3 Research and Development

(1. Klemperer)

Stability conditions of the storage surface under the influ-
ence of leakape, field emission, gas ions and the holding beam
were analyzed and reported in E-242,

Desipn of a 100 ma electron gun was started for experiments
vwith a powerful holding bean.

(H, Rowe)

The rubber model built to study electron paths near the
storage surfece has been completed.

3.4 Unclassified

(He Rowe)

A liaster's thesis proposal entitled "Secondary Emission from
Beryllium Surfaces st Low Incident Energies” is beiny written.
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4,0 INPUT-OUTPUT EJUIPMENT

4,1

4.3

Lastman Kodak

(B.,S.Rich)

At a discussion among Taylor, Rich, und lageman some
preliminary plans for testing the bastman film units were

cons idered. The main purpos. was to determine what test equip-
ment would be required to p: rform the functions of those parts

of IO control which will not be ¢ xapleted by about July 15
and vvhat is required to simulu:e the si-mals which normally
will come from the comput.r control matrix, It appecars that
no serious problem exists in setting up ~he equipment for
these tests,

'ralotxp_g
(E.S ,Rich)

A layout of the equipment needed to record numbers on
film from punched telet-pe tape has been worked out. This
equipment consists of a Wl Synchronizer panel, standard
test equipment, and a breadboard con‘aining the teletvoe
transmitter-distributor, an auxillary relay and a gas tube
circuit for operating this relay, It is astimated that this
set-up will be required mb ut August 1,

\ E. CASE 06-1104.

5 ol A
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5.0 INSTALLATION AN?D POWER

5.1 Power Cabliny and Distribution

5.2

(H.i‘i OLQQJ

Voltare Variation Panels - A, Taylor now has sufficient parts
on hand to assemble the two panels thut were delayed due to
a scarcity of necessary pa-ts.

#hile testing the wiring installed during the recemt power
shutdown two Variation panels were found to have a defective
relay on each. These relays have been removed from the panels
ana returned to Sylvania for replacement.

Power Cnbll.E - Drafting and Fabrication of all power cables
or cks, "F" Racks, "A" Racks, und "C" Racks has been
comnleted. Drafting of cahbles for the "L" Row will probably
not start until July 1 approximately.

The installation effected during the recent power shut-
down was quite successful. The installation phase was completed
by the established target h ur and the testing revealed only
minor errors which were expeditously located and rectified.

The computer was turned back to the Systems Group at 0300
hours May 23,

The intermal wiring in all "C" Racks has been completed.
The only wiring remaining to he done to make the entire "C"
0w operative is the inter rack wiring between the Power Racks
and Rack C4 for the Alarm Indicator Control Circuits.

Power Supnlies and Control

(C.R,5/ieser)

Uuring the r cent computer shut-down, motor driven
timers were installed on all 1.e¢ supnlics,the filament al-
ternator regulastor (and power supply) were installed with
temporary front panels, and the entire power control sy.tem
was connected with temporary cabling. Fully automa :ic remote
control of the power supplies is now operatinz satisfactorily.
Replacement of temporary construction will proceed as shut-
down time permits,

Un May 256 a meeting was held with Boyd, lahnestock and
Taylor to examine the status of WWI Power and Power Control.
At thut meeting the following points were decided upon.
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5.2

6.3

Power Supplies and Control (cont)

1. The d-c voltage monitoring system will be deferred
since there is no apparent need for it at present,

2, viork on marginal checking will be rusumed. A now
motor-generator will probably be used. Since narginal-checking
performance requirements are not well-enough defincd tu specify
a final system, the marginal checking equipment developed will
probably be temporary. The temporary system plunned will in-
clude automa:ic panel selection hiy means of the Voltage-Variation
Panels and will include a regulator for the generator. The
tentative out-ut specification is £ 100 volts at® 2 amperes.

The system is essentially the one desoribed in !1-379.

(R,E,Hunt )

Automatic Control for Marginal “hecking - is being laid out.
Prafting should require about 2 more weeks.

(J.J.Gano)

1156 Volt A-C Laboratory Supply Regulator - A breadboard assembly
of the regulator similar to thut used on the filament alternator
regulator is ready to substitute for the present breadboard
unit, The di/ference in the laboratory supply und filament
alterna‘or regulators is w only in the output vrltaze recti-
fiers and reference volta-e circi.its. The difference in the
rectifiers is due to the fact that the laboratory supply re-

g ‘lator req. ires the rectification of the three phase outuut,
while the filament alternator requirvs the rectification of

the sinjle phase output, The difference in the refcrence
voltaze circu.t is due to the fuct that the laboratory supply
regulator has a fixed voltage while the filament alternator
requires that the reference v.'tare be increased slowly in
order to apply a gradually increas ng voltuge to the filacents -3
of the .1 tubes., The powor supnlies for the two regulators

are identical,

The finul units for the regulator und power supply are
now being assembled.

Vidco Cabling
(R,H,Myrch)

A11 video oabling that Sylvania was desizninz has heen
received from them,

\11 repetitive cabling has been {nstalled in the arith-
metic element row und Flip-Flop .torau-e row, except for the

™~

program caunter, Check epiater and Lomp arison lepistor
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5.3 Video Cabling (cont)

5.4

A video cabling block schematic (R-34186) of Flip-Flop
storage has been issued.

Unclassified

(C.i Vatt)

Drewing D-33798, showing the location of panels in the
storage tube Row, is heing redrawm, using the new panel names
from !4-852-1 ‘mnd locating nanels to scale, Panel sizes are
knawn for a number of the units, and the new adition of this
drawinr should be helpful in planning the installation as well
as for mmneral reference,
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BLOCK DIAGRANS

(R. P. Mayer)

The nomenclature for Electrostatic Storage is undergoing
revision, and will be written up in the near future. These
changes will affect the block diagram sketches for ES and ES
Control etc., which are now being drawn up as a single block
diagram showing all of the Electrostatic Storage Equioment.

Drawing SB~37190-1, Control Matrix Uutput Connections,
shows all the necessary information for connecting uvo the
Operation and Timing Matrices and the Control Pulse Output
Unite. The drawing is in the form of a 1ist rather than a
block disgram, and is primarily intended as an emergency
measure to bring existing diagrams of the Control Matrix up
to date. The information on the exieting "Cperation Matrix®
drawings is obsolete, and these drawings will probably be re-
drawn in the near future,.

(J. M. Salzer)

Revislon of all timing diagrams hag been undertaken in
accordance with the wiring of the Control Matrix. This pro-
cess will alsoc serve as a check on the recently designed tim-
ing of orders.

E. CASE 06-1104.
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1 7.0 CHECKING METHODS

(¢. Cooper)

{ The investigation of programs for detecting faults in the

step counter is contimuing. The statement made in the previous

| bi-weekly report regarding the symntoms nroduced by these faults

! is a considerable oversimplification of the facts. In addition
to counting an incorrect nmunber of stens, there are faults which
will result in numbers apnearing on the bus at odd times, and

1 others which will result in incorrect counting only in certain

! modes of nneration. These are by no reans undetactable - they

' merely require different schemes. Such schemes have been de-
7ised, as well as some rough codes for use with three of the
eleven voltage variation lines to the stev counter. These
codes (with a little polishing) should detect all possible faults

¥ in the units affected by these lines.

2 (J. M. salger)

o4 Although E-225 appears to be an exhaustive study of innut-
= . output checking, it is complete br no means, Additional problems

and loovholes seem to sprout after every other question by in-
terested inquirers (whose curiosity is solemnly encouraged).
Some of these probleme will be discussed hriefly.

Block ldentification - Words will be recorded on and
read off the film in blocks of arbitrary nmber of words. It
appears nlaueible to use the first word in & dlock to be a number
identifying the block. WWI can then make the identification dur-
ing reading, 1f it knows wherc a block siarts and hov many words
each block contains. The latter information can be assumed to be
availeble in WWI but the former cannot because after a slewing
oreration the fllm might stov any place. Oae remedy could be
the recording of a plus zero (or any other unusual constant) as
the last word in each block. The comouter would then start read-
ing until it reads a plus zero, uvon which 1t will presure the
end of a block and will cansider the next number to be a block
identification. To convince itself, the computer will count a
block length, see if the new block also endr in plus zero, check
if the next number is one greater tn n the srevious block identi-
fication number and renert the nrocedure saveral timee before
stonoings the film reader aftar the recention of A nluas zero A
search subnrogram can easily te coded for such a nrocedure.

Alarm Indications - Ia the design of alarm circuite
great care was execrcised to ges separete alarm indications f¢




"APPROVED FOR PINBUASSIFIENSE. CASE 06-1104.
RESTRICFED

6345
Memo randum M-856 e

7.0 CHECKING METHODS (continued)

three possible sources of error: faulty recording or reading
(in-out alamm), faulty operation of the comparison register
(COR alarm), and faulty coding of the program (program alarm).
These are good distinctions but in the internretation of alarm
indicator lights good judgment will be necessary. Assuming
one troudle at a time and normal high-speed operation, a faulty
word (recorded or read) will invariably sound both the in-out
and the CUR alarm; it might aleo give a nrogram alarm becauge
the film unit might not have been stovned before the reading or
recording of the next word etarts and the alarmed comouter will
not supply the relevant program. If the fault is in COR, a
COR alarm will appear, an in-out alarm might appear (since a
sick COR cannot alwaye comprre oroperly), and the same remarks
g for the program alarm as before. Hinally an error in the
program will give a unique indication of Jjust a program alarm.

i e—

Missing Program Alarm - There is one condition under
| which no program alnrm will occur although it should. On re-
{ cording the program must supply an rf followed by several rc'a.
{ . The program alarm should indicate 1T these ordars are supplied
too late so that recording has sterted defore there was a word
to record. Because rf prepares the Input-Output Element for
reading, the late arrival of the first re will not be detected.
Thie should not be a greamt drawback, if it i1s realized by the
coder; since the first number recorded after rf is Lo be the
block identification mumber, it should be sasy to follow rf
by an rc immediately.

The Use of ri (read 1n1t1a111% - This order 1s used
for the inItial FIIIIn; up o! the computer and it is so designed
that it will cause WWl to follow the program Just read in, start-
ing with the first word read in. This first word must, therefore,
be an order. Since the conceotion and design of the ri oneration
it has also been (more or less) decided to make the first word

a dblock identification number. The problem is under conslderation.
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8.0

MATHEMATICS

(P,Franklin)

The avplication of WI to “ho computation of auto and cross
correlation coeffiocients was consider'd and ewvapluated,

(E.Reich)

Faginoer ing Note E-246 entitled, "Optimum Programming of
oqua.rn-ul.tri.x dultiplication with Insufficient Eleotrostutic
Storage", is being issued. It siiows how, in the case of high-
order matrix multiplication, the ¢.mputer may be instructed to
work out its own optimum coordination mothod with the input-
output equipment before proceedin: t. the main program.

(C, . Adams)

In connaotion iith a presentation of a programming procedure
at the b.E,Staff Colloquium, considerable work was done towa-d
prepartng a program for the calc lution of correlation functions.
T.is work will be written up, together with a brief discussion
of the procedurcs now uscd to calculate such functions, and
vrﬁl be issued as L-246, "Caiculation of Correlation Functions by
'ill




9.0 EACILITIES AND CENTRAL SERVICE

9.1 Rublications
(J. N. Ulman, Jr.)

The following material has been received in the Library,
Room 217, and is available to 6345 Personnel.

6340 Reports
B . Clas= No. of
B e Title sified Paces  _ Date Author
B
B R-162 A Trouble-Location Scheme for a '
: Dipital Electronic Computer G.G. :loberg
* (SM Thesis, Abstract in E=-218) - 120 4-21-49 E. Blumenthal
=234  Programming Matrix Multiplication
wvith Insufficient klectrostatic g. Rabinowitz
’ Storage - 13 5=4m49 « Reich
J«M, Salzer
L=235  Description of Whirlwind I Codes - 16 5=6-49 i’:.ﬂ. Adams
R.Pe “ay‘r
=238 Storage Tube ST94: Construction,
Processing and Initial Testing - 3 5=5=49 M. Florencourt
=239 Function of the Havised Clock '
Pulse Control - 6 H=12=49 Jells Salzer
E=240 Storage Tube 5T95: Construction,
Processing and Initial Teating - 3 5-16-49 M. Flerencourt
E=24]1 liotes on Resistance Measurements
of Storage Plates with an
BElectrometer Circult - b 5=17=49 wW.J. Nolanu
=242 'igrrtion and Stabilization of .
Charges on Storage Surfaces - ? 5-17=44 H. Flemparer
I~243 Double Readins and Recording
Using Eastman Film Units - 3 5=-18=49 J.A. O'Brien
E~244 Storage Tube ST93: Constructionm,
Processing and Initial Teating - 3 5=11=4G ¥, Florencourt
I'=-836 Inatructions for Filling out
’roprese Reports - 1 4=-20~49 H.H, Boyad
M-846 Constant-Frequency Restoration - 2 5=11-49 J.!l'. S5alzer

M-847 Thesis Proposali Velocity and
Current-Density Distridbution
in the Llectron Heams of
Holding Cune and Hiph=Veloeity

lectror Gune at the otorags
ce of ar actrostatic

ard
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1 HNos ~Title 8ified Pages _ late ~Author
| i
1 M=848 LkKlectronic Computer Division Per-
| sonnel - 3 5~1-49
{ M-849 Master's Thesis Research Proposal:
Pentode Gate-Tube Circuits - & 5=13=49 C. Rowland
M~850 Bi-Weekly Report, Part I, 5-13-49 [Restr. 26 5-13-49
M=851 3i-Weekly Report, Part II, 5-13-49 Restr. 10 5~13-49
M=852=1 Panel Names for LS Row - 2 5-20~49 S.H. Dodd
M=-853 Conference at Eastman Kodak on H.R. Boyd
May 3, 1949 - 4 5~19-49 E.S. Rich
E 1 M=-854 Operation of Power-Supnly Control
1 Sy.t.m .- 4 5-24~49 C.¥. Watt
o C-105 Nuzmerical Determination of nigen-
Values of Arbitrary Order for a
Special Class of Differential
Equations - ? 4-18=49 M. Daniloff
ié 3 Lidrary Fi
B Proceedinge of the IRE, May, 1949 IRL
»004 Burooean Scientific lNotes, Anril 1, 1949 London ONR
47 Technical Information Pilots, Numbers U2821-~3210 OlfR, Lidrary of
Conpress
52 Progress Report for WWI Electronic Dipital Computer, Period
April 23 - May 6, 1949 Sylvania
113 General Radio Experimenter, May, 1949 General Radio Co.
134 Eastman kodak Monthly Progress Report No. 9 A.M, Tyler
180 Document Office DBulletin, May 10, 1949 RLE, MIT
108 Interim Engineering Report on Radio Control Transmitter
Model AN/ARW-55 and Radio Control Receiver Model AN/ARW=
56; Period Aoril 1 = !ay 1, 1949 Collins Radio Co.
266 Interim Engsineering Renort on Alrport Taxi Control System;
June 30, 1947 Gi1l1fillan Bros. Inec.
275 sconomic Mobilization Course, 1947-1948 Js Steinhardt
276 [he Automatic Sequence=Controlled Calculator, Reporte I, 5H.H. Alken
11, and I1I; Harvard Computation Laboratory G.'". Hopper
277 A Low-Speed Analopue for Analysis of Flip~Flops; SM Thesis,
May 20, 1949 J«M. Hunt
278 A Dual-Triode Capacitively-=Coupled Flip~Flop; SM Thesis,
May 20, 1949 M.H., Hayes, Jr.
279 slectronic Calculating Punch; Principles of Operation 1M
280 Jigital Comnuter Newsletter, Issue I; Computer Branch, ONR  Albert k. tmith

281 Propram~ine a Comhuter for Playing Chees; C. L. “hannon Bell Tel. Labs.
A1 R, ¥ }w;}lintic

A Lopical Coding System Applied to the EHIAC; by |
" hesearch Lab

‘141 {‘;I.n,. lentembhar .-.fpr 1948
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Lidrary Files (Continued)
do. Title ' —Author
283 On the Distridution of Short Discontinuities in DOVAP iBallinttc
Records; by Dorrit Hoffleit, April 1949 Research Lab
284 Analysis and Design of Sampled-Date Control Systems;
DS Thesis, May 13, 1949 V.Linvill
286 The NiA Telemetering System; D. H. Jacobs, C. W. Chsoman, North American
November 19, 1947 Aviation, Inc.
519 Recommendations for Supnort end Insulation of Kinescope
RCA = 16AP4 - Avplication liote May 2, 1949 RCA
559 Technical llews Rulletin, May, 1949 Nat. Bur. of ULtand.,
Books
Commonente andhook; firdiation Lab Series Vol, 17 J.F. Dlackbum
lwumerical ''‘ethods of Analysis in Encineering L.L. Crinter
Advances in Rlectronics, Volume I L. !arton
9.2 Standards, Purchasing and Stogk
(Hl B. Morl.y)
Standards - New or revised standrrds issued and/or assigned:

87.411-12 Alarm Indicator Control, 602

57.411-13 Check Repister Check Panel

57.411=14 Time Pulse Distributor, 106

57.490=1 Test Snecse., Coaxinl Cables, Comnectors &
Assembl ies

S7.503=1 Wiring Standards, rlectronic Assemhlies

57.503=1 Wiring Standarde, Video Cabling

Cancelled:
57.502 Wiring Standards
Procurement = Hollow terminals used on WW[ filament trrnsformers

will be made from Lverdur on future orders, to minimize the possibility
of their shearing off under strain.

As a result of comment on the annarent hiph cost of eilk screen
iug, a eample Job waes submitted to severnl vendors for estimates, The
results indicante that our present vendor orices are considerably lower,

and the 1ality of their work has been yvery satiefactory.

nt -




L

- Sprague Xlectric Cormany has announced a new
line of high frequency non-inductive shielded cavacitors (Hypass).
Engineering data is availabdble in the Procurement Office.

(R, Fairbrother)

k1 During the past two weeks a considerable amount of equipment and
material which was no longer useful on t:is project has been trans-
ferred to other Navy activities. There is at present a very adequate
supnly of test evnioment.

fur last pulse transformer order is now nearly complete, ~iving
us ademate stocks of those units.

BNC connectors on the shelves of the stock rcom have not been
s tested to WWI specifications, and should not he used in WWI until they
£ have been insnectad by Frank Hennon.
|

All materisl which remained at Sylvanla at the completion of
their contract has been shipned and received dy us.

9.3 Construction
(Ha ¥. Marc.r)

u Report = The following unlts Lave been completed here
since May 13:

3 Comparison Repglster Check
Control Switch Cutput Panel

' Storage Switeh Matrix Panel

Storage Switch Outpnt P’anel

(As Tﬂylﬂr)
Wy construction 1e on schedule with the exception of the topple=
awitch stornpe eviteh. Thie nane! will be delivered about one month

late.

(A. It, Curti’ﬁ)

Two !"aodel 2 holding pun power supnlies were mechanieally ciecked
then adjJusted and checked for ripnle snd repulation.
Additional work was dons on a 10 me ¥ pnlee rFenerator.

'8 acelived fr Je Ae DiGlorerio a VW £
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9.3 Copstrugtion (Continued)
The following units were breadboard constructed.

RF amplifier input stage.

Driver for unterminated line.

Gate penerator and line driver for HGG and read signal
ph“ gates,

100 = 200 volt regulated power-supply.

additional work was dome on the HVG and HGC driver panel.
E (L. Prentice)
Machine Shop = Punch and die sets for Jones strips have been
completed. Work for the past two wveek period consisted of parte

for storage tubes, Jigs and fixture for the storage tube group, snd
machined parte for the ESD transmiseion line.

134 3 M S = We are somewhat benind schedule and the work
load is heavy. Four man-days were loat due to sicknesses and absentees
during the past 2 weeks.

e

Duet work for storage tube hae been completed, alsc storapge tube
mount box wvhich was installed in rack for inspection.

3.4 Draftine
(A. M. Falcione)
Drawings for vroject 6C70 - A block of drawing numders have been

assipned to this nroject starting with 45,000. All drawines for €673
will be assipned to this croup., In this manrer n distinctior can be
readily made between drawirps far different project numbers,

vwork Lo - The drrsftins room 18 keeping pace with present
scheduled requirements. The work load {e quite heavy.

Terminations - lir. Georpe li. Craff, design draftsman will
terminate his services with Project whirlwind as of May 28, 1949,
I're Graff has done a fine Job in hie three years with this project.

sylvanie Dravwings -~ Information has been recelved from Sylvania
to the effect that all drawinge in connection with thie project hawve
bern dellvered to MIT. Any opeu yuestions or missiung drawings ehould
be brousht to their attention af scon as poegeible. Their files will

be placed in permrnent etorsge in the very near futurae,
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1 9.5 HNomenclature
(Jo M, 3&1!.1')

At the initiation of Steve Dodd and Margaret Florencourt a
flossary of ES terminology is bdeing developed. It appvears pre-
ferable to incorporate this into the WWI Clossary (R=138) rather
than to make the ES Glossrry a separate renort. The revision of
R R=138 will nrobably be considered at the same time.

9.6 TIime Schedules
(R. A. Osborne)

' : All time schedules are being nposted throuch the month of lay.
I Copies should be avallable by the end of next week.

4 )
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10.0 GRNEPAL

Staff Terminations

John M. Hunt
Monson Hayes

Edgar Reich
Michael Danilof?f

lion-Staff Terminations

A Joan Kronick

- Beverley Cox

.* Elise Veil

- George Graff
Ldward Szulewaki

New llon-Staff:

Mrs. Lenore Freitag has replaced .‘arilyn Lyiurr who is on leave
of absence. she is a pgraduate of the Pennsylvania State Collepe.
Her husband is a etudent at Harwvard Graduate School of Business.

Mre. bleanors Calant ie secretary to ‘'r, Forrester replacing
Mre., Cox. ohe 18 a graduate of the University of Illinois. Her
husband is a graduate student in Government at larvard,




