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S G 1095R-3, on 11 :, of a Program for Automation of a Technique for De-
:' :•:.::•,•; : '••..... .. ,.n .... 7.•.to .ý,.nt.bi;,oti~cc. it coverr,• w.tork • • , -

7 a n 24.. .. 6 0 9 - 6 - C -y ',pace-

Gen.erl:, " Division of rerojict-General Corporation, 9200 Eal Flair Drive,
El Monte, Califori.a 91734. The Air Force Technical Mon",tor is

Mr. J. T. Cordaro
M.crobiolog Section
Bio:ciences Branch
USAF School of Aerospace Medicine
B3rooks AFB, Texas 78235

T'- period of -'1'r- covered by this report is 16 July 1967 through 15 October

The foiiowing personnel contributed to th!.e program during this re-

Technical (Sprce-Genera1)

Mrr. L. T. Carleton
Mr. H. H. Anderson
Mr. C. C. Vafiades

Mr. G.arst Reese (University of Southern California,
Dr. JohA Piatt (Private .Aedical Practice)

This work was performed in the Chemical and Biological Systems,

of "•.'hch Dr. ..z.lr "•u is Dlrecto.r. F4r. L. T. Carleton is Pro~rar-.
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;~~i'M~ k ~sefl2i~vithv teGIt breadboaz~d based c,-%z
7&~ a:~xx Prz e ý 'I rCZ ' -g to0aZ ziig -, pr -a rc C~ d

The co,.•....•.•T ted instument Js housed in t;;'o units:

, n incubator and tube tran:ýport unit, in which S.apLm are
tezn,•eraturc-conditioned and their turbidities measured
p,1, O ... lc,. iy by lij.h.t •cattering• ard

A console, which contains in 3eparate compartments (a) the
"Cube - tr,•~n• t.ort control -?nit and a program selector for. re-
coreing tu-blidi,!_; Ib)- a tape printer, (c) logic for processing
annd interpretation of infcr"nation, (d) a core meemory, and(e) pcwer supplies.

Th.-, i;-trtmcnt and requisite biologicals are available for scheduled operations

r-i>h pure a.d" mixed cv.itures and chemical specimens.

S ... . ... " . . .. i l
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... inrav; to d1evelop, <n automated bK- a~d

ý!.. . 7 " , , rity of bI ctcri- to Cntibwotic., .in-

S....... th.e t. u be ,opýDrn~tzs on liquid ,en-

~i*~-Or rvfý** d ; nformative data. -as well. aa mnultiple

. TfTh .•,/-: , s f .. ,rothcr a cae of -.. nC .1tion.

TX i• £vr _ "is object,,, is Ui. rded into to

Phee. Conoponen. tashks of these p~I~ses are shown in. Figure 1. ita..c !,

LI-bo "atrv Stld.ier- w;ý.t conmplctnd on schedule at the end of the fifth month

Z . F, •i2eech Report is7zed (Pe~erence 1). ilase I1, Breadboard De-

. :• , l ly foi'ng, conmpletior: "I Phase 1.

•7e npx..=ts of Q1--is s..ies (References I anrd 2) recorded the

. U• a & 0, , 7 ,, oF Tsk I (Design) of Phase U1. These reports de-

... ;r: :U, 'c ). bo'tory investiaion, on monitoring numerous bacte-

ri... vuzi.. c.,- by iia scattering in ths Ll-crg -R"ess atm ... .d 7ceearcn

. azs we ac inadicating the irailbitory effects of antibiotics in -nmny
; 1. 7.ia. •d£itton, the reports discussed the design concepts for the new

bazed On the earlier instruments, an' presented engineer'inr -ravr-

- . :..hacal conponents and electrical circuitry.

Accomnpl.shanents during the present report period, extending from

.I tkldvi ror h the sixfth month of Phase XI, include the completion of Task 2
b•,ch v'ernoý th* co'natzuction and assembly of the breadboard. With respect

2. , I > • >yrto S3ndi, ov. Puire and Mi.-ted Cititures, only p.anning, and
prelirni-n:"zV , 'veve rcsslble while the breadb6ard instr'w-nent ra-

mained ti, oe elnJ. Thir taek w6.1 be projected further and vvil to sorne extent

overla- T7aek 4, Laboratory Studies on Clinical Specimens. No difficulties are

atntictzpated it". f•.l0 completing anse II w-vItbin the origimnlly scheduled tOwe.
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1e.~e q tprtced4rt 9wtorly report (Reference 2), the I rcadbo~ard I-

I- r17 V 7,9 w-nrrtti

'"-~~-~- i ~nunezt
%SZ.W? ~ ~ ~ ~ Z.i > T-1 .- ~nit ~etiafly oil two 0 itt:

a7 a ianrapic rrainnort mnechranism rdrYch

~ ~ ~n ix~rn an an >Dan -G azcrrnd

:fnzaftmeh -2'tctn po1:onC1i

t -* " 'rovce, all ne.:esaarv conýraov.

2. -27<2' r~P~2 T~WSORT MECHANISM

~.7 port -nebanisa- vas fa, ricated and fz-raited

n~ 6- 1cal adotructurm~prs7ee£z ~r

-Iv ivec-z th~er. a-.,iebled and fittedA. cM rnrch.anisrn wav

-ev "d.thebc ad other aluminumn componen.ts

- - - ~~to Silla23fbY.

-- ~~'- tO M~tnn -a rnouieo, rsch with, a Capacity

z~~ .~3. Dremng a 15-rnirueo cydnt the mechwanism
~ :t. 7 C½ rctr., m-t. cf the modales i. mnc, nn'-

*,r."'---% -"iw~" -rnng -.r. encloed In Ithe tube-- and, :2 l.

the >Har,, sci'e or~n the 11212t. Th e

r: aC A' 2;>' ~ t>crc ;Ccttatl;l) zaigned slits in the sidcs of the

2 '.21 of A47.2 tr fi ter motion of the. tno~les which pernit3
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ba Uv •y t-, ;2ri.>~;x tairote h b eni cioor and lengthwise. by .. p rods

~-"'t&toa~ tt~, C~ e.C Ihb,t d Oarller (Relfarorce 2).

- ~ ~ ~ ~ ~ ~ , Lsths~ cr'~--"

bya 2ea~rin Z_. zesiot'ance brid;gz circuit. The norrnal te-_.pcrTtI.uro se-

ting is 37 0 C %Or the sample compartment, controllable within + 0. 1 C•

li 2. CL.cRVJITRY m; CON,.soL,

An .iectrorc Snclosurc console, 57 inches high, 23 inches wide and
31 inchec daep (Vivg-. 5), comprises the second major enclosed Itt rf the sys-

tem. It housen electrical circuitry and equipment for control and 1cr process-

ing, storage and output of information. The means of operation is illustrated

in the venerLized bkcct diacgra,.m, Figure 6# while detailed circuit diagrams

ar-e .v. in ph -rocr-... - cuarterly report 'Reference 2). These circuits and

elect•••i- components were connected and installed in the console In the Space-

Generzn shops.

-'7it•i rrspcct to utilization of space in the console6 as te figure shows

t'crz?.>:~:~n ~r;t rawcrs and rack compartments.

* 61M -In ','

th12 tcn r.,ounprrt meat. They a.re shown removed in Figure 7. The tube-trarhsport

contý-:. tntl rerrmds to inWIcntions from microswitches in the incubator box.

Who, tteIoz . wi"h•hes are depressed by completion of the transverse movement

o:f two nocances at opposite tnds (across the stirring station and optical path,

... , ,hn 0 .1 e are al•gned in two parallel rows of 10 erch. At

ta!,e p..t.. zth" cc, ... unit actuzate"ýS the ait-driven pushers to shift the rows in

: ne e into position for tranaverse ir-kSng.

The card :razu v.cV p•;ýrldez the program ior selecting the scale of• •r -

biclitien a-al uccl"di- ze rts"rvalz at which changes are printed out. Instru-

tlons are puncbhvd in cocuk,, on a otandard Hollerith computer card, which is

astead ao-tan,1', %e Liscite drum. An elongated incandescent lamp is positioned

on a line otidK the Mrum and prrallel to its aiis. As the drum rotates, a line

7
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T k~t~b~ a. b..a cotaAe~ to sjWport effri. jin prpLarxtion

*POpe*Ot t6-tr'etd~nrd.- Sup~hieeof choim!ca13 &Md btloiaeeals ta"

auticlpaioai of this,00.4. The.. i'ie the following
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z•• r s t c•+'• C: .... c• n, e • 7 a.¢+ con c,_A tant ý,x,, l amrrar,, e for In c- 1 proc....e -
Cl --

S+ c~i+'- ti:enO whcn te-h-ese are needed.

A l1o o tu y wa perrormed oa sterilization of trypticase

•zri: •+t •+owh vae+iu•+ i~A-Itoclavi•g (15 minutes at 15 psi and 121 C) gave a

r Iic " l,,++AIy hi-iher optical abcorbance than filtration through a 0. 22 p.

... nn a...e •iilte.. The 6iffore-nce is no•. Large; however, the filtered medium

Cconfirmatory studies of antibiotic sensitivity in the Lindberg-Reese

e:-, de'ýice at the University 01 !Ainssouri, which were originally planned

.Fý 2.) have .10w been postponed.
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A bez d instrurnent ha.3 ben f>bricated 4o0 autornating the

!a .) cte-ial sensitivity to arntibiotics by the tube dilution mnethod.

It pro~e a cornplet, engineering treatment of the basic concepts of the orig-

inm .- al, • e ;esearch devicewith significant improvenzents. 'No un-

la•1 !robl)'-ns r77ere eŽnceuntered and co.-ipletion of the program on schedule

S3o•st AVai%~ b!C
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