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iy Formal Frogrees Report, de,w nated

ram fcr Automation of a Technique for De-
It covers work performed under
nher F41609-47-C-0007, by Space-

Genernl, o Division of Aerojot-General Corporation, 3200 Ear. Flair Drive,
i »onte, California 91734. The Airxr Force Technical Monrn'tor is

Mr. J. T. Cordaro

Microbiology Section

Biosciences Branch

USAT School of Aerospace Medicine
Brooks AFE, Texas 78235

The peried of work coversd by this report is 16 July 1957 through 15 October

The foilowing personnel contributed to the program during this re-

Fy

Technical {Sprce-Genaral)

Mr. L.. T, Carleton
Mr. H. :-I Anderson
Mr. C. C. Vafiades

Mr. Carst Rezee (University of Southern California)
Dr. John Flatt (Private idedical Practice)
This work was performed in the Chemical and Biological Systems,
of which Dr. . Mishuck is Director. Mr. L. T. Carleton is Program
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Ar nulomaisd antihistic sensitivity test breadboard based on the
tulze dlluvtion prio: designs prepared in the
preceding guntior. The completed instrument is boused in two unite:

2 An incubator and tube t"an«:port unit, in which st.uptes aze

emp. rature-conditioned and their turbidities meagured
periodicaliv by light scatiering, and

)

A console, which contring in separate compartments {2} the
tube ~ transport contrel uvait and a program selector for re-
cording turbidities, (b} 2 tape printer, (c) logic for processing
and interr;rcta‘rmn of infcr maticn, {d) 2 core memory, and

{e) pcwer supplies.

The instrument and requisite biologicals are available for scheduled operations

with pure and mixed cultures and chemical specimens.
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» an automated braadhosrd

Tha dn-

..’,,,;u K 2 5
IO 1N 1e8y

bt peevides forfmore pracise and informative data. 28 well 2z multiple
sirnuifancove Tesls and monvy other advantagzes of auntomation.
T rhing this objectivaeis divided into two

phases. Component taske of these phases are shown in Figure 1. Fueuc I,
ILabeoratory Stidies, was completed on achedule at the end of the {ifth month
ond a Final Research Report issuad (Reference 1), Thase II, Breadhoard De-

wologment, began immedisiely fellowing completion of Fhase L

Ziaviier vaportis of this scries {(References 1 and 2) recorded the
rerapletion of Phase 1 and of Task 1 {Design) of Phase II. These reports de-
ooxilzed inodoleil fhe laboratery investigations on monitering numerous hacte~

_,‘.zzi: scattering in the Lindberg-Reess automated sazearch

indicating the inhibitory effects of antibietics in many

(W

grsiems. in addition, the reports diccussed the design concepts for the new

spnoonrd, based on the earlier instrurnents, ana presented enginesring drav-

-

» af machanical components and electrical ﬁxrcuxtry

Accomplighments during the present report period, extending from

e thirvd through the eixth month of Fhasge X, include the completion of Task 2
which coverad the conatruction and assembly of the breadboard. With respect
tn Yagk 3, Laboratory Stadice on Pure and Mixed Cultures, only planning and
proliminary expariments werve possible while the breadbsard instrument ro-
mamined wricompietad. Thin taek will be progecie& further and will to some extent
nverlap Tack 4, Laboratory Studies on Clinicai Specimens. No difficulties are
mbicipated in fully completing g Fhnae I1 within the originally scheduled time.
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Modules for Holding Sample Tubes

Figure 3.
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snent the ooele e seguence. The meduler are movad

transveraely by oowis vigleg &hxm&ggh the floor, and lengthwise by vush rods
wells, o3 deseribed earlier (Raference 2).

P intaml B S e » & -
horizantzl door on which the modules rest iz 2 compard-

sarature zegetator. Thiz conslsis of heating coils contyolied
by a izarmlalor in & rosistance bridge circult. The normal temperature set-

a2 w ?Q
ving is 379¢ for the sampie compartment, contrellable within + 0.17C,

2.3.2 CIRCUITRY I CONSQOLE

An Tlectronic Enclosure coneole, 57 inches high, 23 inches wide and
31 inchec deep {Figurs 8), comprises the second major snclosed wnit of the sys-
tem. It houses electrical circuitry and equipment for control and fcr process-
ing, storage and output of information. The means of operation is illustrated

in the gencralized bloehk diagram, Figure 5, while detailed circuit diagrams

N

re given in the preceding quarterly report {Reference 2). These circuite and

a

2

lectrical components were connected and installed in the r:o..a.zsole in tho 3pace-~

B

General shops.

With respect to utilization of epace in the console,; as the figure shows

3 e ; 8 e & 3
therg fre ve esaparale drawoers and rack compartiments.,
D twnelmansiort control wall and the card drum assermntly coorry

the top comprrimant. They sre shown removed in Figure 7. The tube-transport
conirol wnll responds to indicntions from microswitches in the incubator box.
Thes thess cwitches are depressed by completion of the transverse movement

of the two medulea at opposits ends {across the stirring station angd optical path,
ranpactivelyl, thea oll medules are aligned in two parallel rows of 10 ench. At
thiz point, the conirol unil aatum&*«s the &ix‘-'&riven pushers to shift the rows in

eppasits dinaeticns, bringing new modules inte porition for transverse indexing.
' The card drum nsses mhbly provides the program sor selecting the scsle of fur-
bidities and deciding he intcrvels at which changes are printed oul. Instruc-
tione are ,_nmc:a ¢ in cods on 2 standard Hollerith computer card, which is
{agtened around the Lucite drum. An elnngamd incandescent lamp is positioned

on a line ouvizlde the drum and parallel to its axis. Ae the drum rotates, a line

e
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cum Assembly (Removed
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Figure i, Rear View uf Opened Congole Sn
Lower Portion




, 'uﬂ': kas bnn cod‘lué to: owrt aff.:,-u in p-rapar;siaa

i

LR R

i

e

“m'ﬁMd

e

_E :
o 4&9&::‘- fn»lﬂ} ;f&‘*echiariée A

,raxlortmphemccl
: S-od:J'n Cepl‘alothm =

- -Pnatc*dhn G, pohsi.um E « ‘

C.ux&:r‘zin (tuzﬁtonz.ﬂe) L 37{, ‘ BT

Suppl!an ‘of t:hcm'cul 204 bt alog!clu hxve S F

h-usa:‘;h-a;;.* RE . h . .- .
Baatr-Daozts . ) B
'P*@_-_-'-,; R Y S R - ~ - -
TI¥peicaae oy Drolk . - R

o = oem L _m N —— - ~ - AL S
YT RO®E Fnosphais- Droth - BT e R

' Sn-epwmvcin mi’ue S L
H;dribon’mlfadimethoz&w) CEL e T e

I\ fymr.dn B auh’ste ToeLET _ RN

‘enbﬂﬁn (Ampidmn} x E el

. e 4}-,‘, e
{

7

Ta

oy b e g e 1w

_,:_.;,T.‘Y‘
he




*

» and weny

p-i

21 congultant will arrange for lozsl procure

1 swoelimens when these are neededl.

£ brief laboratory siudy was performed oa sterilization of trypticase

e an ; . R . Opuy
oy troth growih medium. Autoclaving (15 minutes at 15 psi and 1217°C) gave a
product w

aigher optical zboorbance than filtration through a 0.22

*,

wmembrare gdlter. The difference is ne! large; however, the filtered medium
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onfirmatory studies of antibiotic sensitivity in the Lindberg-Reese
erperimental dovice at the University of Missouri, which were originelly planned

{(Hinfereace 2), have now heen postponed.
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A dreadinocrd instrument has been fabricated for avtomating the
determination of hacterial sensitivity to antibiotics by the tube diluiion metbod.
It providees 2 complaie engineering treatment of the basic concepts of the orig-
inal Lindherg-Rease vesearch device,with significant immprovements. Mo un-

veoal prodioms were cncountered and completion of the program on schedule
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