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PREFACE

Under the sponsorship of the New York City Police Department, RPC
Corporation conducted an eleven-month advanced program to develop the .

Bioluminescent Narcotic and Bomb Vapor Detectors.

‘RPC Corporation wishes to acknowledge the assistance provided by
the Narcotics Division and the Bomb Squad of the New York City Police
Department, and the United States Army Land Warfare Laboratory, Aberdeen,

Maryland who served as Technical Monitor to the program.




[

CONCLUSIONS

The contractual effort applied to this program, advanced the concept

of detection by bioluminescence from the feasibility phase to the

realistic practicality of field applications. Biosensor sensitivities

were enhanced sufficiently to enable detections of dynamite vapors from
various package configurations (luggage, cartons). The heroin vapors,were
detectable from cutting rooms and walls which ﬁere primary program objectives.
Prior to this contract, it was only possible to detect heroin and djnamite‘
vapors from a plastic container through access holes in the coﬁtainer.

Biosensors sensitive to marijuana and cocaine vapors were also developed,

although not to the extent of being used for field detections.

In conjunction with the biosensor sensitivity enhancement, engineering
advances contributed to the development of an operational prototype field
system. The prototype detector units are portable and can be operated from

AC or ﬁC power.




RECOMMENDATIONS

This contractual effort has demonstrated the pofential usefulness
of bioluminescent detection to field applications in New York for the
identification of heroin and dynamite. It has been recognized that with
some modifications and improvements to the system, both New York and RPC
will be responsible fof providing the law enforcement community with a

tool which can be efficiently utilized, for detecting dynamite and heroin.

‘Most research activities have been conducted and evaluations of the
prototype field system have permitted the police to formulate more detailed
applications requirements for the device. All results thus far indicate that
field equipment can be made available ﬁithin a reasonable period of time with

directed effort.

It is, thus, recammended that substantial effort be directed towards -
improving the detection system (sensor and device) in order to provide the
New York Police with a system which can be utilized in the field under NYPD
specifications. The proposed effort would include:

1. Continued field evaluation by NYPD and RPC personnel

2. Preparation of system specifications/requirements by the NYPD

3. Equipment improvement, fabrication and delivery

4. Simplification of sensof handling to reduce preparation require-

ments in the field.

- 5, Sensor improvements; (reduction of incubation time, increase
sensor uniformity, eitend‘sensor use times and simplify_sensor
preparation

6. Sensor development for cocaine.




SUMMARY

The objective of this program was directed towards the development
of a portable vapor detection device to be used by the New York City Police.
These efforts encompassed the isolation and development of biosensor strains
sensitive to chemical vapors produced from heroin, cocaine, marijuana,
dynamite and black powder. Major‘emphasis was placed on the development

of heroin and dynamite detection systems.

Preliminary biosensor screening procedures were applied t6 determine
the sensitivity parameters of the RPC stock cultures and newly isolated wild
strains, as they were collected by the RPC Laboratories. The biosensof
strains, which exhibited the ability to respond to the vapors of interest

were subjected to the mutagenesis phase of the program.

The mutagenesis phase‘involved the exposure of selected, sensitive
biosensor cultures to chemical and physicél mutagens. Mutagenic activity
affords an effective means of increaéing biosensor sensitivity by changing
the genetic make~up of the bacterial cell, Once a partibulaf bacterial
culture had been exposéd to the mutagenic agents, numerous progeny were
isolaéed and evaluated for semsitivity. Any progeny that exhibited an
increase in sensifivity over the parent strain, were selected for further

idevelopment.

Strain development involved a study of the nutrient media used

for the growth and utilization of the biosensors. The nutrient formulations




used in the activating fluid and the cartridge matrix has a definite effect
on the sensitivity and longevity of the biosensors, Various chemicél
suppleﬁents were evaluated for their affect on the sensors, Most’of the
nutritional study concentrated on preferred nitrogen and carbon sources,

In conjunction with nutritional supplements, some chemigal buffers were

also evaluated.
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Sensitivity determinations were conducted on the developed bio-
sensors under laboratory and field conditions. These determinations served
to gauge the reliability of the sensors in their ability to detect narcotics
or explosives in the field. Some of the field evaluations were conducted

ihdependently by the New York City Police.

A biosensor package was designed and put into practical use, which
prévided ease of handling in the field. The biosensor package included
lyophilized sensor pellets, activation fluid and cartridge. The biosensor
cartridge was reduced in size to minimize power requirements in the detectof
device., This in turn made it possible to desigﬁ and manufacture a smaller,

lighter, portable field unit with a complete environmental control system.

The Engineering activities consisted of designihg and fabricating
two sets of deliverable hardware: (1) breadboard units, which served as test

beds for instrument development; (2) prototype units, into which were incor-

porated the desirable design parameters obtained from the breadboard evaluations.

The prototype units were subsequently used for the New York City Police Depart-

ment field evaluations.
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PRELIMINARY SCREENING

OF BACTERIAL CULTURES

Methods and Procedures

Initial steps were taken to screem all of the stock cultures main-
tained in the RPC repository agaiﬂst the.vapors of heroin, cocaine, marijuana,
dynamite and black powder. Although this screening procedure had been{applied
in previous contractual efforts (C-45381 and C-41714), itlhad not included
cocaine. Also, new wild strainé had been collected and isolated, which had

not been tested with any of the vapors of interest.

Screening procedure

All the bacterial strains were screened on one of two multi-chamber
laboratory apparatus.. BothAinstruments allowed for six biosensors to bg
tested‘simultaneously. One of the instruments (Figure 1) was designed and
built under contract to thé New York Police. The‘biosensor chambers ﬁere
designed to handle cartridges prepared from,smail petri plétes (35 x 10
ﬁillimeters). Each channel could be adjusted at flow rates of 0.5 litér per
minute (lpm) to 5 lite;s per minute. The second six-chamber unit built under
a different contract was designed to operate at a lower flow rate, in order
to utilize the 2~milliliter (ml) beaﬁer cartridges, This unit has an adjust-

able flow rate range of approximately 0.2 lpm to 1.0 lpm per channel.

Both of these units were equipped with the necessary optical components
and electronic circuitry to monitor any change in biosensor luminosity. The

changes in the light output of the luminous cultures were recorded on strip

13




FIGURE 1.

‘Multi-Chamber Laboratory Apparatus

\

14

.
‘
v
-
- ey
s




chart recorders (Clevite Brush, Mark 260). Throughout the rest of this
report, the responses of the biosensors to the chemical entities, will be
denoted as: (1) negative response, which is a decrease in luminescence;

(2) positive response, which is an increase in luminescence.

Once the biosensor cartridges were prepared and placed in the instru-
ment, they were allowed to stabilize at the desired flo§ rate., The individual
channel voltage gains were adjusted so that the output voltage (range of
0 to 14 volts), a measure of luminoéity, was approximately 4 volts. The
chart recorder was actuated and ran at a chart speed of 1 millimeter per
second (mm/sec). The chart sensitivity was set at 500 millivolts per
&ivision (mv/div). The test narcotics and exélosives were placed inside
plastic containers (capacity of 1500 ml), which were capped with plastic
lids (contained two sampling ports). The vapors of the test materials were
allowed to equilibrate and then sampled by inserting the instrument's inflow
tube (probe) approximately 0.5 inches inside the container through the
sampling ports. 1In this manner, the biosensors were éxposad to the test
vapors for one second and/or five seconds. The response of the bioéensorﬁ
to the vapors were recorded and noted for: (1) voltage amplitude; (2) polarity
(négative or positive); (3) rapidity. These signal characteristics were

used as criteria for evaluation of the biosensor's semnsitivity.

Collection and evaluation of wild strains

A

New strains of biosensors were periodically collected and added to
the RPC stock culture collection. The bacterial strains were isolated from

water samples taken from various Southern California Beaches. Other strains

15




were obtained by swabbing the skin surfacés of different marine life (squid,
eel, herring, bonifo). The marine life that was sampled for luminous
bacteria, was bought at fish markets or obtained from the cache of‘fishing
boats. Table 1 lists bacterial strains collected and their sources of

isolation.

The speciméns collected from all these sources were brought to the
RPC laboratories where they were placed in squid nutrient broth and allowed
to propagate for 24 to 48 hours at 68° Fahrenheit (F°). The bacterial growth
from these broth cultures were streaked on squid and luminous nutrient agar
plates (100 x 15 millimeters). This plate streak method of inoculatioh
facilitated the separation of different morphological colonies, i.e. lumi-
nescent and non-luminescéﬁt strains. The luminéscent straiﬁs were éelectéd
from the nutrient agar plates and isolated into various formulations of
nutrient broths. The organisms were alloﬁed'to grow in the broths for
24 hours at 68°F. At the end Sf this period, aliquots of the broth cultures
were used to prepare biosensors, to test for their.reactions to the chemical

vapors of interest.

This collection and evaluation process yielded three str;ins which
reacted to heroin vapors. These particular biosensors pfoduced detection
signals of negative polarity (Fig. 2). Prior to this, all of the heroin
detections had consisted of positive signals. One of these three new sensors
also responded to marijuana vapors with a negative signal. These biosensors
were evaluated in the strain development phase to establish parameters for

their reliability, longevity and increased sensitivity.

16




TABLE 1.

Collection Areas and Sources of Luminescent Strains

Strains Isolated

Source of Isolation

Areas Collected/
California

8 strains mud, sand and sea Playa del Rey
water samples Marina del Rey
2 strains Anchovy Pier at Malibu
2 strains Tom Cod Pier at Malibu
4 strains Shiner Perch Pier at Mglibu“
2 strains Bonito Harbor at Oxnard
1 strain Herring Pier at Malibu
1 strain sea water San Clemente
5 strains Red Rock Cod Dana Point
1 strain water.s#ﬁple Encino
2 strains Blacksmith Perch Shelter Island
' Pier, San Diego
2 strains Shiner Perch Dana Point
3 strains water sample Shelter Island;
San Diego
water sample Cordiff by the Sea

2 strains




Notes:

FIGURE 2.
Negative Heroin Sensor

(Wild Strain)

Electronic mode was .rate reset,

Chart recorder was set at:
sensitivity = 500 mv/div., and
speed - 1 mm/sec.

Exposure time to heroin vapors
was 5 seconds.

Flow rate of detector unit was
1 liter/minute.
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Evaluation of stock cultures

The stock cultures from the RPC Collection were tested for sensitivity
in a similar manner as the wild strains, but the preparation method was
different. The stock cultures are maintained in a lyophilized (freeze-dried)
state, which provides a means of indefinite culture storége. In order to
prepare sensors for semsitivity screening, the freeze-dried pellets had to
be reconstituted in nutrient broths (squid and luminous standard). The
introduction of the pellet into the broth reactivates the metabolic processes
of the bacterial cultures. These broth cultures were_incubated at 69°F for
fprty-eight hours, at which time, adequate growth and luminescence were

obtained to prepare biosensor cartridges for the screening tests.

Aliquots of the broth cultures were transferred by sterile pipette
or iOOp to the nutrient agar surface of petri plates and/or beakers. Aftér
twenty-four hours of incubafion (69°F), the biosensor cartridges were placed
in the laboratory test instrument and evaluated'fof sensitivity to the vapors

of all the test narcotics and explosives,

These screening tests gave riseafo biésensor strains, which reacted
consistently to heroin and d&namite vapors. A few strains respoﬁded slightly
to black powder, marijuana and cocaine vapors. All of these strains were
gﬁbjecfed to the mutagehic QQA the nutritio;;fvphgggswof the program in.an

attempt to enhance and stabilize their respective sensitivity.
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STRAIN SELECTION BY MUTAGENESIS

The objective of strain selection was to obtgin bacterial sensor
strains, which were higﬁly sensitive to the vapors emitted by narcotics and .
explosives. A successful method, that was utilizea for accomplishing this
objective, was the technique of mutagenesis. This techunique involves dis-
ruption of the hereditary mechanisms of the bacterial cells by chemical or
physical mutageﬂic agents. These mechanisms determine the morphological and
physiological characteristics of the cell., The primary control cent;r for
bacterial physiological characteristics resides in the structural integrity
of the DNA (Deoxyribonucleic acid) molecule. By altering thg DNA molecule,
it is possible to increase the sensitivity and specificity of the biosensors
to most chemical vapors. The mutations, that result from the treated hio-
sensors to most chemical vapors. The mutations, that result from the treated

biosensors, may also be the reversal of the one characteristic desired; this

may be a decrease in sensitivity or even the loss of sensitivity.

The strains that were selected for exposure to the mutagenic agents,
had exhibited some degree of sensitivity to the vapors of interest in the

preliminary écreening tests.

Chemical Methods

- The chemical mutagens utilized in this program were: (1) Hydracrylic
Acid Beta-Lactone (Beta-Propiolactone C3H 0. which acts on the DNA molecule

by causing the formation of defective compounds with purines and pyrimidines;
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the Beta-Propiolactone was added to a 3% saline solution to formulate a 0.2
percent concentration of mutagen; (2) Caffeine, a mutagenic trimethylated
purine, is not chemically incorporated into the DNA molecule, but disfupts
normal rates of nucleic acid metabolism by inhibiting the enzymes producing
the nucleic acids, Additionally, caffeine inhibits the normal repair
mechanisms for damaged DNA; Caffeine was prepafed in a 1% concentration with
a 3% saline solution; (3) Caffeine/DMSO was a 1% caffeine solution whigh
contained 10% Dimethyl Sulfoxide (DMSO). The function of the DMSO was to
increase the permeability of the microorganism's cell membrane to the caffeine
molecule and readily increase chemical action; (4) N-Methyl-Nl-nitro-N-nitro-
gﬁanidine (MNNG), attacks DNA by causing point mutations with every known
basepair in the DNA molecule. Thig mutagen was prepared and used in concen=-

" tration of 500 micrograms/millilite: (ug/ml); (5) Rifamycin B (039H49N0 ),

14
inhibits enzymatic activity for the production of DNA. This mutagen was
prepared by dissolving 1 milligram (mg) per 1 milliliterv(ml) of 3% saline;
(6) 2-aminopurine which substitutes fpr adenine (nucleic acid) in DNA formation.
It was prepared in the same concentration as Rifamycin (1.0 mg/1l ml);

(7) Ultraviolet Radiation, a high-energy radiation affects the DNA molecule

by dimerization of Thymine (nucleic acid). Table 2 is a list of chemical

mutagens used in these experiments.

The methods of exposing sensor strains to chemical mutagens, 1 through
6, involved the following: aliquots (1l ml) of the nutrient broth cultures
,were inoculated into 4 ml of the chemical mutagen for exposure time periods

of 10 minutes to forty-one hours. At reguiar intervals, samples of the

21




TABLE 2.

Chemical Mutagens

. Mutagen

Chemical Formulae

2- amino purine nitrate CSHSNSNQ3
beta propiolactone C3H402
bromouracil C4H4N203Br
caffzi;:thyl sulfoxide) C%gég?::%
camphor C10H160
cﬁlorenil C602014
di-ethylsulfat; | .(céns)zsoa
nitrogen mustard CH3N(CH2CH2C1)2
nitrosoguanidine CZH5N50$
rifamycin B C39H49N014

ultraviolet rays
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exposed sensors were transferred to nutrient agar plates with an inoculating
loop. Control samples, which had been exposed to a 37 saline solution
without the mutagen, were also transferred to nutrient agar plates. The
inoculated plates were incubated at ambient conditions of 70 degrees
Fahrenheit (F°) and 60 percent Relative Humidity (%RH); These plates were
observed for growth and luﬁinescence at the end of 24 and 48 hours of incu-
bation. Any growth colony which had a different morphological appearance
(;ize,'degree of 1uminescenée) from the control colonies, was seiected from
the plate with a straight nichrome neédle and isolated into a nutrient broth.
The nutrient broths were observed fo;‘luminescent growth and then used to
pfepare biosensor cartridges (2 ml beakers of petri plates) which were then
screened for sensitivity against the vapors emanating from the materials of .,
interest. See Figure 3 for a schematic representation of the mutagenesis

procedure.

One of the mutant strains obtained from exposure to Caffeine/DMSO,
had a definite improvement of sensitivity to dynamite vapors. The’dynamite
strain was designated C-70-4. Figure 4 shows a sensitivity comparison

between C~70-4 and its parent strain.

A nitfosoguanidine exposed parent strain yielded a mutant with
a high degree of sensitivity to heroiiu vapors. This mutant was designated
.C=-50-8, The parent strain of C-50-8 was a biosensor strain that was also -
very responsive to dynamite vapors. This biosensor, C-50-8, proved to be
of double value, in that, it retained the sensitivity of the parent strain

to.dynamite vapors and gained the ability to detect heroin vapors. (C-50-8

23




FIGURE 3. .

o ‘ ' Flow Chart for Mutagenesis Procedure
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FIGURE 4.

Comparative Dynamite Signals

(Mutant Strain and Parent Stréin)

Caffeine/DMSO treatment

: 1. Mutant was obtained from
of strain C-70,

Notes

Detections were made from
a suitcase containing one

stick of dynamite,

2!

3. Each strain was exposed 5 sec~ |

onds to the dynamite vapors.

Instrument used was LDU-1
with a flow rate of 3 liter/

minute,

4.

5. Chart recorder was set at
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responded to dynamite vapors with a decrease in luminescence (negative signal)
and responded to heroin vapors with an increase in luminescence (positive

signal).

Through chemical mutagenesis, it was possible to develop a strain .
with the capability to detect marijuaﬁa vapors, consistently. Until this
mutant was made available, through mutagenic efforts, a marijuand sensor
seemed to be almost non-existent, The-mutaﬁt was obtained from a strain

exposed to Caffeine (1%) for fourty-one hours.

Mutagenesis by ultraviolet irradiation was attempted on various bio-
sensor strains. The experimental biosensors were grown in luminous broth
for twenty-four hours. Aliquots of 4.5 milliliters were removed from the
broth culture and placed in polyethylene centrifuge tubes. Thesg were
centrifgged at 2200 rpm for 12 minutes. The bacterial ce11s'were then
washed by resuspension in sterile 3% saline solutioﬁ. After the second
washing, the suspension was exposed to the ultraviolét irradiation (2537A°
GE ﬁV fubes, 30 watts) for 1, 5 and 15 seconds at ; distance of one meter
from the UV source. Immediately after each irradiation exposure, the
bacteria were inoculated into luminous standard nutrient égar plates. The
inoculated piates wer; incubated at ambienf conditions.(68°F, 70% R.H.)
in a dark environment for a maximum of five dayg. Any growth that oCcurred
on the plates which differed morphologically from the control plate was
isolated into luminous standard broth. The isolates were left in the broths.
for 24 hours at 68°F and then plated out on lumincus standard plates for

sensitivity screening.
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The UV treatment produced one mutant strain responsive to marijuana
vapors. The parent strain which yielded this mutant, had been exposed to

UV irradiation for sixty seconds.

The procedure for UV mutagenic treatment of the biosensors was slightly
modified so that the same strain would be repeatedly exposed to the irfadiation.
It was assumed that multiple and possibly distant mutations mighé be required
to affect the sensitivity and specificity of the biosensors to the vapérs of
interest. This multiple exposure was utilized on biosensors strains that

demonstrated any response to cocaine vapors.

The test cultures were grown for twenty-four hours, diluted 20-fold
into fresh nutrient broths, and allowed to gropagate for five hours at 70°F.
Control experiments indicated that for the strains employed, the viable
bacterial cell count increased about 10-fold Auring the five hours incubétion.
These broth cultures were centrifuged at high speed in the clinical centrifuge
for ten minutes, the resultant pellet was resuspended in sterile 37 saline
solution and transferred to a sterile plastic petri plate. The exposed sus-
pension was placed 7.5 inches from the UV source and irradiated for fifteen
seconds. Previous control experiments indicated that this treatment decreased
the number of viable bacterial cells in the suspension by a factor of 10%,

The cﬁltures to receive further UV irradiation were inoculated into fresh '
nutrient broth of 10-fold greater volume and allowed to propagate 18 to 24
‘hours on a shaker. Colonies isolated after each UV exposure were plated at

a dilution sufficient to give about 50 colonies per nutrient plate.

27




The six strains subjected to the multiple UV treatment yielded
sevénty~two independent isolates, after two cycles of exposure. Each of
these isolates and the parent strains were planted on nutrient agar cartriﬂges.
and tested for sensitivity to cocaine vapors. One isolate (C50C15), the one
with the greatest response to cocaine vapors, was derived from strain C-50.

A third cycle of UV mutagenic treatment was performed on this isolate. One
hundred-eighty isolates were selected after this exposure and tested for
detection sensitivity. Five of these were used for further study on the

basis of their high response to the cocaine vapors. These five mutants were
repeatedly tested for consistency of response to the vapors, as compared to
tﬁe original mutant. None showed a greater response to cocaine than did
strain 650015. Therefore, it appeared unlikely that further UV treatment
would result in increased cocaine sensitivity for strain C50C15. Sensitivity
comparisons between- the parent strain (C50) and the mutated progeny (C50C15)
indicated that the mutant had an approximately 15-fold increase in sensitivity

to cocaine vapors.

Physical Method

The inducement of mutants by this method is strictly a physical
disruption of the bacterial cells by ultrasonic waves. The probabilityifor
the occurrence of a mutation is better when the percentage survival of
bacterial cells is less than one percent. A detailed calibration experiment
was performgd to find the optimal power (watt-seconds) levels fof a 99.99%
population reduction. The instrﬁment used was a Bronwill Sonifier (Model-

Biosonik III).
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The calibration test was performed with a heroin vapor sensitive strain.
The tes” strain was grown in a shake flask, which allowed for continuous
agitation (aeration) of the broth culture for 36 hours, The aeration iﬁcreaéed
the number of cells in the culture at a faster rate. The test cells were
washed twice and resuspended in sterile 3%Qsaline. This test suspension was
divided into 12 equal portions. One portion, used as a pre~-sonication control,
was diluted and plated to enumerate the initial cell bopulation. Each of
the remaining portions was subjected to one of the test parameters, diluted
and plated on nutrient agar. Ail nutrient media used for plating was from
the same lot, and all plates were incubaéed under the same conditions (70°F
and 60% R,H.) for 24 hours. Each test sample was plated in tripliicate. The
bacterial growth of each test plate was evaluated, both for population re-‘

duction and evidence of mutagenesis.

Results indicated that power levels'of 250-500 watt-seconds were
optimal for killing 99.99% of the cells. TaBle 3 is a tabulation of the
results, and indicates good correlation beﬁween the same power levels
obtained with different time and wattage parameters. The same calibration
experiment was conducted with a dynamite vaéor sensitive strain. This strain
proved somewhat more resistant than the heroin strain and proper populétion

reduction was only obtained with a power level of 500 watt-seconds.

The procedure for exposing all other biosensor strains was similar to
the calibration proceduré. Several potential mutants were obtained from
these tests. The mutants were iéolated‘from the exposed cell growth and
assumed to be mutated based on their different morphological appearances,

as compared to the unexposed cells (controls).
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TABLE 3,

Ultrasonication Survival Studies

Cells/ml Surviving Indicated Power Levels

~ Power, %
Time, sec. minimum 25 50 75
5 3.4x108 6.2x10° 3.3x10% Not tested
10 4.2x108 1.3x10% 8.7x10° 0
20 1.0x108 1.1x10° 6.7x10! 0

Note correlation between the same power levels obtained with the
different time~wattag The original unsonicated
population was 9.5x10

3 samples.

g combinations, ‘
cells/ml. All values shown are the mean of

30
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The isolates were transferred into nutrient broth tubes, When growth
and luminosity occurred in the broth tubes, nutrient plates were inoculated
and incubated at 68°F and 70%R.,H, At the end of 24 hours incubation, the

sensors were screened for sensitivity to narcotic's and explosive's vapors.

Of the seven isolates obtained from this study, three initially showed
approximately a tenfold improvement in sensitivity to heroin vapors in com-

parison to the parent strain. Only one of these, however, retained its

superior sensitivity.

Combination of Chemical Methods

Experimental procedures were implemented to further increase the
potential of mutagenic activity. The biosensors were treated with a com-
bination of mutagens, which involved éxposure to Beta-Propiola;tone followed
by treatment with Ultraviolet irradiation. Eacb mutagenic agent chemically
alters certain sites of the DNA material. Theoretically, the exposure of
the biosensors to a combination of mutagens would increase the number of all

sites altered and also allow for a larger variety of genetic recombinations.

This first effort at exposing biosensors to a combination of mutagens,
produced thirty mutants. The sensitivity evaluations of these mutants
revealed that no increase to heroin or dynamite vapors had been accomplished.
The mutants were also screened for sensitivity to marijuana, cocaine, and
black powder vapors, but none of them demonstrated any‘reaction to these

chemicals.
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Combination of Chemical and Physical Methods

The experimental method of producing mutants of increased sensitivity
by a combination of exposure to mutagens was continued with treatment of
the biosensors with caffeine (1%) and ultrasoﬁics. The experiment was
conducted with two strains capable of dynamite vapor detection and two

strains that reacted to heroin vapors.

The test strains were washed two times and suspeﬁded in a 3% saiine
solution to eliminate the interference of proteinateous materials, before
exposure to tﬁe mutagens. Aliquots (15 milliliters) of the washed cell
suspensions were added to 15 milliliters of a 1% caffeine solution and
allowed to stand for 48 hours, The caffeine-exposed biosensor suspension
was then subjected to ultrasonics for 10, 20 and 30 seconds. Immediately
after ultrasonic exposure of the biosensors, 0.5 milliliter aliquots of
the treated suspénsion~were inoculated on nutrient agar plates (100 x 15
millimeters). These plates were placed at 20° Centrigrade until growth
and luminosity were observed (24-120 hours). The growth morphology of
these plates was compared to the growth of the control plates (unexposed
parent strains). Growth colonies which appeared different (color, size,-
colony formation) were selected from the media plates and isolated into
nutrient broths. A total of 141 mutants were selected from this exper-
imental test. These broth cultures were incubated at 20°C for 24 and 48
hours. At the end of each of these incubation periods, aliquots of 0.5
milliliter were planted on nutriént agar plates (35 x 10 millimeters)
and allowed to incubate at ambient conditions (70°F and 607% relgtive

humidity).
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When the biosensors had attained growth and luminosity (18-24 hours),
they were tested for their reaction to the vapors emitted from heroin,
dynamite, black powder, cocaine and marijuana. Of all the mutants screened
for sensitivity to vapors of interest, four demonstrated good, reliable de-
tections to heroin vapors. These mutants were evaluated for optimum

sensitivity and stability. .
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STRAIN DEVELOPMENT

Nutritional Studies

The biosensor strains acquired through the mutagenesis phase or any
of the other wild and stock strains that.demonstrated thé ability to detect
vapors from narcotics and explosives, were subjected to nutrient studies,
The objective of these tests was to establish the nutritional parameters
that would aid in optimizing the signal responses of the biosensors and

stabilize their reaction to the materials of interest.

The growth, luminescence and detection capability of the biosensor

strains may be directly affected by the type of chemical nutrients utilized

for their metabolism. 'Laboratory studies were conducted to evaluate the
potential that exists in increasing the sensitivity of the biosensors by
alteration of the chemical supplements added to the ngtrient media, These
studies encompassed the evaluation of: (1) nutrient agar (5511d), which
is used in the biosensor cartridge; (2) nutrient broth (liquid), which is
used to activate the biosensor prior to the preparation of the cartridge.
These experimental tests included the evaluation of the‘chemical sources

and the percentages used for compounding of the nutrient media.

The nutritional studies were primarily concentratéd in two areas of
biosensor cultivation: (1) the nitrogen source, which is supplied to the
bacterial sensors in the form of peptones (animal and plaht products). The
peptones also serve as a source cf amino acids and vitamins for the biosensofs;
(2) carbon source, which is suppiementéd in the nutrient media in the form

of carbohydrates,
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The same general procedures were utilized to conduct most of the
nutrient studies, The biosensor strains were grown in nutrient broths
of different chemical formulations. The strains were kept in the nutrient

broths until growth and luminescence were observed (48 hours).

Inqcula (0.05 milliliters) of these test broth cultures were then
planted on nutrient agar plates, which consisted of varied nutrient com=-
binations. These inoculated plates were used as biosensors gfter 18 to 24
hours incubation at ambient conditions (70°F and 60%R.H.), and tested for
sénsitivity against explosive or narcotic vapors. The biosensors were
screened on the six-chamber laboratory apparatus, which allowed for a large

number of biosensors to be tested rapidly.

Results from tﬁe nutrient studies indicated the optimum nitrogen sources
for all biosensors, pﬁytone (Baltimore Biological Laboratories) and soy peptone
(Oxoid). See Table 4. These two peétones are commercially prepared from soya
bean meal. The nitrogen source preferred by the ﬁest biosensors in the liquid
media (squeeze bottle) was nutrient broth (Baltimore Biological Laboratories).
The only biosensor that differed from this preference, was 50-8, the positive
heroin sensor. This biosensor exhibited better sensitivity when activated
ig liquid broth supplemented with phytone. The phytone was added to an
ionic solution, which chemically duplicated the internal milieu (fluids)

of a marine squid.

To further evaluate and establish the preferred nitrogeh source of

the biosensors, basic nutrient agar was supplemented with each of eleven
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TABLE 4,

Biosensor Peptone Requirements

Peptone
Vapors Type Source
Tested Response Sensor Required
Heroin Positive C~50-8 - Phytone
Heroin Negative c-117 Soy Peptone
Dynamite Negative C~70-4 Phytone
Marijuana - Negative C~117 Soy Peptone
Marijuana Positive C-117 Phytone
Marijuana Positive €-50~19 Phytone
Cocaine Positive C~50-15 Phytone
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amino acids (Table 5). One of these amino acids, argininé; definitely
enhanced the longevity of the negative heroin biosensors for detection of
heroin vapors. The heroin sensors grown on arginine supplemented nutrient
agar could be used for detection operations for up to thirty-five hours.
Without arginine, the biosensors sensitiviﬁy was gooﬁ for only two hours.
Additional chemicals (peptones and nucleic acids) evaluated in these series
of tests are listed in Table 6. The experimental data also revealed, Fhat
the carbon source preferred by the biosensors was glycerol (C3ﬁ5(0H)3) in
concentrations of 0.5% to 1.0%. See Table 7 for additional chemicals

evaluated as potential carbon sources.

Acidity/Alkalinity Studies

Iﬁ‘conjunction with the effects produced by the nutrients, the
acidity/alkalinity (pH) range of the nutrient media has also been recég-
nized as an important factor in optimizing biosensor sensitivity, TheA
bioluminescent sensors produce acid (a by-product) as part of their metabolic
process and this acid lowers the pH of the gutrient media, which may inter-
fere with the sensitivity of the biosensors, This poteﬁtial problem may
be corrected by the addition of chemical buffers to the nutrient media.

The buffers counteract the action of the acid and stabilize the acidity/

alkalinity conditions of the media.

Evaluations of organic and inorgaqic chemical buffers were conducted
to determine the optimum buffer to incorporate in the nutrient media used
for the propagation of heroin and dynamite biosensors. The organic buffers
do not penetrate the bacterial cell membrane; the buffering effect is totally

environmental. The inorganic type buffers actually permeate the cell membrane
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TABLE 5.

Amino Acids

(Nitrogen Source)

Alanine
Arginine
Asparagine

Aspartate
Glycine

Glutamate
Histidine
Lysine

Methionine
Phenyl-Alanine

Serine




TABLE 6.

Chemicals Evaluated for Nutrient Supplementation

PEPTONES

Biosate - BBL

Casein - BBL
Lactalysate - BBL
Nutrient Broth = BBL
Phytone - BBL
Polypeptone = BBL
Proteose Peptone « DIFCO
Soy Peptone - OXOID
Thiotone -~ BBL
Trypticase = BBL

Yeast Autolysate - BBL

NUCLEIC ACIDS

Adenine
Cytosine
Guanine
Thymine
Uracil
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TABLE 7.
Carbon Sources Evaluated in

Nutritional Studies

alpha~glycerol phosphate
dextrose
d-fructose
d-galactose
d-mannitol
d-sorbitol
glycerol
i=inositol
lactose
maltose
melibiose
raffinose
sodium acetate
sodium pyruvate
sucrose
xylose
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and become part of the cell's chemical make-up (Good,-Norman E.,.et al:
"Hydrogen Ion Buffers for Biological Researéh," Biochemistry, 1966, 5: 467;477).
The organic buffefs were: (1) 2-amino-2 (Hydroxymethyl) 1, 3=-propanediol

(TRIS); (2) bis (2-ethane sulfonic acid) monosodium mohohydrate (PIPES);

(3 N-2-hydroxyethy1piperazine-N-2-ethanesu1fonic acid (HEPES). The inorganic
buffers consisted of different percentages .of formulations of disodium phos-
phate (NaZHPOA)’ potassium phosphate (KH2P04) and calcium carbonate (CaCO3).
These buffers were prepared according to Clark, W.M, "The Determination of

Hydrogenious", Williams & Wilkens, Baltimore, Md. 1920. See Table 8.

All of the buffers were individually added to the Optimum_nutrient agar
used for each biosensor. Each of the nutrient agars were divided into separate
batches and adjusted to pH levels of 6.0, 6.5, 7.0, 7.5, 8.0 and 8.5. The
test biosensors were inoculated on thg buffered nutrient agar plates from a
forty~eight hour broth culture. When biosensor growth and lumineécence were
obtained on the nutrient plates (20 hours), they were tested for sensitivity

to the chemical vapors of interest.

The results obtained from the acidity/alkalinity sefies of tests
indicated that the ﬁositive narcotic sensors and the dynamite sensor reacted
best to their specific vapors when grown on nutrient agar buffered with
NazHPoé at a pH level of 8,0. The sensors that responded to marijuana and
heroin vapors with a decrease in luminosity-were more responsive on nutrient
agar buffered with CaCog. Refer to Table 9 fgf a list of the organic and

inorganic buffers evaluated in these studies,
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Composition of Buffers
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TABLE 9.

Organic and Inorganic Buffers

Organic Buffers

2-amino~2 (Hydroxymethyl) 1,3 Propanediol (TRIS)

bis (2-Ethane Sulfonic Acid) Monosodium”Monohydrate (PIPES)
N-2-Hydroxyethylpiperazine-N-2-Ethanesulfonic Acid (HEPES)
2- (N-Morpholino)Ethane-Sulfonic Acid (MES)
Tris(Hydroxymethyl)Methylamino~Propane Sulfonic Acid (TAPS)

Inorganic Buffers

Disodium phosphate (NaZHPOQ)
Potassium phosphate (KH2P04)
Dipotassium phosphate (KZHPO4)

Calcium carbonate (CaCO3)

Disodium carbonate (Na2003)
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BIOSENSOR EVALUATION

The biosensor strains that demonstrated superior sensitivity to the
vapors of interest were retained for further evaluation tests. The objective
of these studies was to establish the sensitivity and reliability of the
developed biosensors for eventual use in the field. The series of evaluations
were designed to simulate field conditions in the search for narcotics or
explosives. The dynamite, heroin and marijuana sensors were evaluated in
these series of tests. The sensitivities of the black powder and cocaine
sensors were not developed sufficiently to warrant sensitivity determinations
at this time. The test materials were secreted in different container configur~
ations. All the tests were conducted in the laboratories at ambient conditions.
The relative humidity fluctuated between 60 and 70% and the temperature ranged

between 66°F and 70°F during the days of testing.

Heroin Tests

A rapid test for sensitivity determinations was conducted with a chamber
assembled from prefabricated sections of standard stove-pipe each 24 inches
in length and 7 inches in diameter (Fig. 5). The utilization of this chamber
provided the means to test and e&gluate the ability of the biosensors to
detecf heroin vapors at vafiods distances from the source. Figure 6, a typical
test, shows the sensitivity of the heroin sensor (C-50-8) to the heroin vapors
from a distance of 108 inches. Once the detection capability of the biosen;or
had been confirmed with the heroin situated in the chamber, the sensitivity

evaluation was focused on a simulated cutting room.
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FIGURE 5.

Cylindrical Test Chamber .

The chambers are 7" x 54" sections of galvanized -
steel flue material with 3/16" sampling ports )
- spaced at 6" intervals, ’

A, shows a section of a cylinder chamber.

B. a miniaturized diagram of how three
sections are imposed upon each other
in order to achieve desired heights.
The open end is covered with a poly-

. _‘,J ethylene plastic liner at the time that

' the test material is introduced.
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FIGURE 6.

Heroin Signals from Cylindrical Chamber
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Cutting room

The cutting room was set up in the‘RPC Building and the detection
capability of the heroin sensors was evaluated without controlled laboratory
conditions., The room was intentionally cluttered with trash and filth (beer
cans, rags, fresh and rotting fruits, a variety of cheeses, urine) in an
attempt to mask the heroin vapors. The procedure for the detection of heroin
from tlhie cutting room involved testing the room for background interferencgs
which might cause false alarms. The background of the room and actual cutting
of heroin was monitored under different circumstgnces as follows: (1) empty
room; (2) three women in room; (3) three women in room filling glasine bags
with lactose; (4) three women in room mixing 7 oz. of lactose with 1 oz. of
heroin, then filling glasine street bags with this mixture; (5) room was aired
out for three days, then two men and one wbman filled aﬁd emptied the glasine

bags., All of these tests were conducted with the windows obened and closed.

All of the room monitoring was done through two sampling ports in the
door and the crack under the door. The results obtained from these tests
showed that until the heroin was introduced into the test procedure, the
biosénsor produced a quiet background as indicated on the chart recordings.
The biosensor demonstrated quite an increase in background activity and an
occasional strong positive deflection, whenever the heroin mixture was worked
within the test room. These results demgnstraﬁed that it was possible to
detect the heroin vapors through.the door of a room. See Figure 7 for some

chart recordings from these tests.
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FIGURE 7.
Heroin Signals from Cutting Room

(Composite of Strip Charts)

Personnel Mixing Lactose =

:C} L Personnel (2 Women) Sitting in Room =

‘:\ ——t— - ~ Empty Room
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Wall search

Detections of heroin located inside a wall partition was also attempted.
For this test, a panel was removed from a room wall and the package (%‘kilogram)
of heroin was placed inside. The panel was then nailed back in place. The
control was the wall partition next to the heroin site and was separated by
a 2 x 4 inch stud. Sampling was accomplished from two holes (0.25 in.
diameter) drilled into the wall, one in the heroin partition and one in the
control partition. This allowed for sampling of the vapors from each partition.
Heroin detections were made from the wall within 10 minutes of placing the

heroin in the partition (Fig. 8).

The detection of heroin from a wall was pursuéd further énd entailed
the assembly of a pértable wall for test purposes. The test wall was built
according to specifications based on a test wall built by the New York Police.
The wall was built to éontain six regulatiqn compartments, separated with
2 x 4 inch studs. The heroin was located in one of the six compartments and
the others were used as controls. The amount of heroin used for the wall
tests was half a kilogram inside a plastic bag, wrapped in newépaper and
sealed with tape. Both the negative and positive heroin biosensors (C-117
and C-50-8) were used in these detection tests. The detector units utilized
in the wall tests were: (1) New York breadboard, which did not have a
humidifier system; (2) New York prototype, which had an environmental control

system,

" Detections with the breadboard unit produced some false alarms, which




Notes:
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FIGURE 8.

Heroin Signals From

Interior of Wall

Half a kilogram of wrapped
heroin was in wall for
10 minutes.

Control partition was
separated from heroin
partition by a 2 x 4 stud.

Time event of exposure time
is recorded on right side
of chart,

Chart speed was set at
1 millimeter/second.

Flow rate of detector was
set at 3 liter/minute.
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interferred with legitimate detection signals, Observation of the biosensoris
reactions during these false alarms indicate that the false signals may have
been caused by a humidity phenomenon. This fact was proven when the wali
heroin detections were conducted with the prototype unit. Consistent heroin
signals were made from the wal} within an hour of placing the heroin package

in the wall (Figure 9).

Foot locker (storage trunk) search ,

Heroin vapor detection tests were conducted with 4 ounces (oz.) of
heroin in a plastic bag located inside a foot locker (12 x 16 x 30 inches),
The outside of the locker was marked at seven different reference points
and used as sampling.sites (a fo g). The inside ofAthe locker was marked
at nine locations which were used as placement points for the heroin package
(Fig. 10). In this manner, the distance between the sampling points and the
location of the test material was always known. Each point was sampled three

times ﬁsing the New York prototype unit,

The strains gave strong heroin signals, after the heroin package had
been in the foot locker for approximately half hour. The first sampling
(5 to 30 seconds) from any point gave reproducible results from all seven
sampling points, regardless of where the heroin was located. Figﬁre 11 shows
the test results with thé negativeiheroin sensor. It was noted, however,
that with each consecutive sampling of the vapors, the signal amplitude
diminished and took longer exposure times to obtain (Fig. 12). This was due

to the rapid depletion of the heroin vapors.
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FIGURE 9,
Heroin Signals from Portable Wall
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Notes:

FIGURE 10,

Foot Locker Used for Heroin Detections

7/

-

.

'Sampling points are denoted by the letters a to g.

Location sites are denoted by the numbers 1 to 9.
Dimensions of foot locker (11 3/4 x 16 x 30 inches)

Approximate volume, 3% cubic feet,
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FIGURE 11

Heroin Detection Signals from Foot Locker

=
.

Notes: Refer to Figure 10 for key to sampling

points.

2. NYC prototype unit was used for these i
detections.

3. Signals are of negative polarity.

4, Strip charts are composites., L
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FIGURE 12,

Heroin Detection Signals from Foot Locker

Notes: 1. Same as Figure 11, except dwelling: time
of heroin was one hour,.
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Cardboard carton search

A heroin package.(4voz.) was placed in cardboard boxes of various
sizes (Fig. 13) and used in continuation of the heroin search tests, Sampling
holes were made in the cartons at varipus intervals from top to bottom, which
provided the means of measuring the distance from the detection point to the '
location of the heroin. The same test procedures were applied for the cartons

that ware used for the foot locker.

r

The results obtained from these tests indicated that the sensitivity
of the sensors was adequate for the detection of heroin secreted in cardboard

cartons. Figures 14 through 16 are representative of some of the test results,

Dynamite Tests

Sensitivity determinations were made with the dynamite sensor (C-70-4)
utilizing the same test procedures that were used with the heroin sensors.
The initial tests were conducted with the cylindrical chamber and continued

into luggage, foot lockers and storage cabinets.

Cylindrical chamber

The sensitivity of the dyﬁamite biosensor (C-70-4) was tested with the
dynamite prototype unit against the vapors emitted from one stick of dynamite
(Hercol=-507) located inside the chamber. The dyhamite stick had a residence

time of one hour in the chamber before detections were attempted.

Detection signals were obtained from each sémplihg point up to 104 inches
away from the source, where the sampling was terminated. There was a slight

decrease in signal amplitude as the distance increased between the sampling
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.. FIGURE 13.
P Cardboard Carton Used for Heroin Detections
®
[ ‘ ©— 15" '
o ' "
' é'/door
an for sample
© lﬁ. placement
® o— 16
e—-l [}
25" 4
- e— 10"
) - g |
o_ 6"
' . | |
® - . ~.-12,5"
L
\ : | : : '
Notes: 1. Location site was at bottom center of carton.
: 2. Sampling points are denoted by numbers 6, 10, 14,
) 16, 18, 22 and 25, £
3. .Two other cartons were used that had the following
dimensions: ‘ ’
“a. 8x8x16 inches
b. 8x10x18 inches
. . -
o
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FIGURE 14,

Heroin Detection Signals from Cardboard Carton
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Figure 15,

Heroin Detection Signals

from Cardboard Carton

1. Same as Figure 14, except dwelling time
of heroin was 25 minutes.

Notes
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FIGURE 16

Heroin Detection Signals from Cardboard Carton
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Notes
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point and the dynamite, but the detection signals were strong enough to permit

testing at longer distance. See Figure 17 for some of the test results.

Baggage search

Based on the results obtained from the chamber tests, the sensitivity
of the dynamite sensor was further challenged with attempts to detect‘dynamite
secreted in various pieces of baggage. One dynamite stick (Hercol-~50%) was
placed in a briefcase and two dynamite sticks (Hercol 20% and 50%) in a_
suitcase., The unit used in these tests was the laboratory detection unit

(LbU~1), operated at a flow rate of 3 lpm.

Detections were accomplished in less than five seconds when the probe
was inserted approximately one inch into the luggage. Attempts were made to
detect the dynamite from closed luggage, but at this time were unsuccessful.
Figure 18 is representati§e of some of the detection signals obtained from
this test. The detection of dynamite vapors from closed luggage was attempted
again, but this time the detection tests were conductéd with the New York
Prototype Unit. One stick of dynamite (Hercol-40%) was placed in eaéh of the
 following; a briefcase, vanity case, and two different suitcases (2-suiter).
The dynamite was allowed half hour residenée time before attempts were made
to detect the vapors through the keyholes or locks. The maximum residence
time was one hour 'total,

Detection alarms were obtained from all the luggage that had dynamite
within 7 seconds. The amplitude of the signals obtained, varied due to the
volume encountered in each séparate piece of luggage. The residence time of

the dynamite also contributed to the vdapor dilution factor, which caused a
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FIGURE 17.

Dynamite Signals from Cylindrical Chamber

The biosensor used was C=70~4,

+ 1,

Notes

Instrument - NY Prototype
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Signals

FIGURE 18.
(Open Luggage)

Dynamite Detection

PN S, — —t— . v'u.'lllln..(dl.lln .l paery Do .l;lal W b—— “..'l‘A
N o O SR O O Q] % , @ iy
o B o e I ot . I v Sl il = S auey bl S
- 0 bl o o fj bt 1 __ g PR DT SR AN N SRS IR N T
~ o X o Y 5 3 « :
[T o U . R o s PR U SO NN FUIPINRY & IS IO N
K 3 @ TH 1 - Pl .
7] a S .- o g o= - G
e - fe Iﬁ " z Q < .0 L : :
o ot o - i - O "Ces . [
o i v H- bt L . O
o o o w | o Yy o Hi
o Y o ® - n o : STE —]
¥ o o u ‘ 9 . ” v Pog
od - B owd T PR e = E \f_ Q —
3 o 5 o 0 = 3 %L O:
0 g x 3 2 G T
> v - [/, ] o O_:OOJ 30
1 ——t—t—t——t—i— *® ——t—t—t———t—] »  — e p—f—t—
g 1H9/NOILYHOJHYOD JLIA
B o -1 AN
IR, S e I A 4
S —
L\
N L= s e
=N B EE I E R
= S

A
E
!‘ .
i
i
3

500 mv/div.
1 mm/sec.

ivity=-

Chart recorder was set at:f

Biosensor used was

C-70"'4o
were controls.

sensit
speed
3. Suitcases #1, 2 and 3

1-
2,

Notes

'
t

63



difference in signal amplitude, FEven though the dilution factors prevented
signals of larger amplitude, the biosensors were sensitive enough to overcome
them and detect the dynamite vapors. See Figure 19 for some of the test

results.

Foot locker search

The procedure used for dynamite search was similar to that-used in
the heroin search. The locker was marked on the outside at eight sampling
points and eight locations were marked on the inside for placement of the
dynamite (Figure 20). Each of the sampling points was tested three times,
which produced a total of twenty-four trials at eaéh location. The sampling
distances ranged from twenty~eight inches to two inches from the dynahite |
source. The detection signals obtained took an average of two to five seconds

to alarm. See Figure 21.

Storage cabinet search

As a further evaluation of sensitivity, the dynamite sensor was
challenged with the vapors contained in a large two doors storage cabinet
(Fig. 22). The sampling points were located between the doors and cabinet
body at the ends of each shelf, The dynamite stick placement sites were |
located at the center of each of the six shelves. This placed the farthest
sampling point at seventy-six inches away from fhe dynamite stick. The
procedure for sampling the vapors was as foliows: the dynamite was placed
on the first shelf and then progressively moved dowﬁ to the next shelf,
Before the dynamite was moved, each end of all the shelves was tested for

dynamite vapors and the cabinet cleared of residual dynamite vapor.
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FIGURE 19. | |
Dynamite Detection Signals

(Closed Luggage)

Notes: 1. Instrument used was NY Prototype.

2, Chart A
(1) Detection from briefcase keyhole,
Dynamite residence time % hour,
(2) Detection from briefcase keyhole.|:
Dynamite residence time 1 hour. [
(3) Empty briefcase control.

3. Chart B
(1) Detection from vanity case
keyhole.
(2) Detection from suitcase keyhole., c
4, Chart C

(1) Detection from suitcase keyhole
(2) Repeat of (1),
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Notes:

FIGURE 20,
, ,
Foot Locker Used for Dynamite Detections

4‘.

Sampling points are denoted by the small case
letters a to h. :

Location sites are denoted by the cap1ta1
letters A to H.

Dimensions of foot locker (11 3/4 x 16 x 30 inches).

Approximate volume, 3% cubic feet.
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FIGURE 21,
Dynamite Detections from Foot Locker

ing poin

excessive exposure,

Instrument used was NY Prototype.

Refer to Figure 20 for key to
ts,
Strip charts are composites.’

sampl
(X) denotes backswing from

1.
2,
3.
4,

Notes
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Notes:

FIGURE 22,

Wall Cabinet Used'for Dynamite Detections

Y

; I‘ .
Y1

&

.Shelves were number 1 to 6 (top to bottom).

Location sites were at center of each shelf,

Sampling points were between the cabinet body
and doors at end of each shelf,

Dimensions of cabinet were 17 3/4 x 36 x 72 inches.
Approximate volume, 24 cubic feet.
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Each test point was tested at various time intervals after the dynamite had

been secreted at the location sites.

Detection of the dynamite vapors was accomplished in less than five
seconds sampling time. The dynamite had to be in the cabinet approximately
ten minutes before it could be detected. Alarm signals were obtained from

all sampling sites, within one hour of dynamite residence time in.the cabinet.

Figures 23, 24 and 25 represent typical results obtained from some of these

tests.

Marijuana Tests

The marijuana biosensors acquired during the latter part of this
contractual effort were also subjected to sensitivity evaiuations. ‘Although
the biological parameters~of these sensors had not been fully established,
it was of technical value ;6 determine the qp;ggl sppsigivity possessed by
the strains at this stage of development. Of three strains (Figure 26)
originally selected for further sensitivity evaluations, only strain
C-50-19 was tested because of its consistent responses to the marijuana
vapors. The other two biosensors were deieted from further tests, beéause
of sensitivity loss. Another biosensor strain used in these tests was C-117,
which reacted to the marijuana vapors with both a positive and negative
signal. The polarity of this strain's response signals was controlled By

varying the nutrients used for its propagation (Figure 27).

Cylindrical chamber

The sensitivity determinations of the marijuana sensors were started

by attempting to detect eighty-seven grams (87 gm) of marijuana located




FIGURE 23.
Dynamite Detections from Storage Cabinet %
® ,
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1. Refer to Figure 22 for key to sampling points.
2. Tests were conducted with sensor C-70-4,
3. Instrument - NY Prototype. '
@ : 4. .One stick of dynamite placed on shelf 1 (top).
5. Testing began 8 minutes after placement of dynamite.
6. Six shelves were tested at the left (L) and right (R).
All exposures were for 5 seconds. :
7. Alarm signals obtained from shelves: 1R & 1L, 2R & 2L, 3R & 3L.
No Alarm signals obtained on 4th, 5th or 6th shelves.

“ 8. (X) denotes backswing from excessive exposure.
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FIGURE 24.

Dynamite Detections from a Storage Cabinet
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Notes: 1. Same as Figure 23, except testing beg'an 20 minutes
after placement of dynamite,
2., Alarms at all locations, except 6I. and 6R.
) 3. (X) denotes backswing from excessive exposure.
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FIGURE 25.

Dynamite Detections from a Storage Cabinet
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FIGURE 26. S

. Marijuana Detection Signals

(3 Candidate Biosensors)

Notes: 1. Graph A - strain C-50-19

(1) Control
(2) Cocaine
(3) Sucrose
(4) Marijuana
(5) Alfalfa

2. Graph B - strain C-51-2

(1) Control
(2) Sucrose
(3) Marijuana
(4) Alfalfa

(1) Control
(2) Marijuana

4, Arrows indicate
5 seconds sampling
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Notes:

1'

2.

3.

FIGURE 27,

Positive and Negative Marijuana Signals

All response signals represent 10 second exposures to the
marijuana vapors. ‘

Graph A, Strain C-50-19 on standard luminous nutrient agar
(pH 6.5). Positive signal,

Graph B. Strain C-117 on #807 nutrient agar (pH 8.0).
Positive signal. ‘

Graph C. Strain C-117 on soy-peptone nutrient agar (pH 8.0).

Negative signal,

Electronic mode was rate reset,
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inside the cylindrical chamber., A plastic container with the marijuana

was placed at the bottom of the chamber. After the marijuana had been in

the chamber for thirty minutes, the vapors were detected from the sampling

ports fifty-two inches above the marijuana source. See Figure 28 for the

detection signals obtained from this experimental test.

Suitcase search

The sensitivity of the biosensors was further evaluated by test{hg
their capability to detect marijuana seéreted inside a suitcase. The
marijuana package consisted of two marijuana bricks (2 kilograms) wrapped
in paper. The biosensor detected the vapors after the marijuana had been
in the suitcase for 18 hours. Sampling of the vapors was done by cracking
open the lid of the suitcase. .Figure 29 shows some of the response signals

obtained with one of the marijuana sensors,

Cardboard carton search

The sensitivity of the negative sensor was also tested against the

. vapors emitted by 87 gm of marijuana located inside a sealed cardboard box.

The vapors were sampled through ports spaced at three inch intervals along

one side of the box.

Detection signals of the vapors inside the box were obtained only
at the sampling port three inches from the marijuana source. The responses
never reached a larger amplitude, even after an hour of marijuana residence
time, The important fact of thié test was that the signals from the mari-
juana carton were diécernible f;om the control carton (Figure 30)., It was

hypothesized that the marijuana vapors were absorbed by the cardboard fibers,
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® : FIGURE 28.

Marijuana Signals from Cylindrical Chamber
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FIGURE 29,

Marijuana Signals from Suitcase
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FIGURE 30.

Negative Marijuana Signals from Cardboard Carton

e

Sampling

Graph A represents signals
obtained immediately after
was done at a point 3 inches
from mari

carton was sealed.
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which minimized the amount available for detection. Based on this assumption,
the marijuana source was removed from the carton and‘placed inside a 20-quart
plastic bag. Immediately, using the same sensor as for the carton, the
vapors were sampled from an opening thirty inches above the marijuana source.
This produced the detection signals shown in Figure 31, This may be indi-
cative, that there was an absorption of vapors by the cardboard material,

This may be corrected by increasing the dwelling time of the marijuana in

the container. ' ) .

79




—
(8}
=
2
-
=~

N

OB

i
’\
Ll

Sl el

|
K
[

|

Il

NegativerMarijuana Signals from Plastic Bag

)]

(7]

& 00 @
[ JR = o =
e oo W
3 ord
- B oL E
9] £ O
SN o N
() v H
Iy

@ ]
w4 e
P 0,0 .
=3 = I ]
(] [ -3
N v N
Q O~ =
4 neHO 0
g 3o w
¥ 0.0
Moy g g
< U0 3 d

H oo, =]
<= Q@ e
ey P S oerl
o 4 o~ M
Heedd4d O o
O P> O0QE

1,

Notes

uted "
Sampling

ty responses after 10 min
point was 30 inches from

of vapor bu

Graph B represents sensiti-
vi

2.

ild-up.

juana source.

maril

(a) denotes control bag.

3.

(b) denotes marijuana bag.

80



DETECTOR FIELD EVALUATIONS (NEW YORK CITY POLICE-LWL)

Field evaluations were conducted by the New York City Police Department
with technical direction from the U,S, Army, Land Warfare Laporatory, Aberdeen
Proving Ground, Aberdeen, Maryland. The major objective of these evaluations
was to verify the applicability of the bioluminescent concept for.heroin
and dynamite detection in NYPD field situations. Heroin cutting room simu-
lations, heroin in‘walls and heroin from field seizures were tested by police
personnel during December 1971 and January 1972, Dynamite in cardboard boxes,
safe deposit.boxes and suitcases were similarly tested during the same time

period.

RPC personnel acted as technical consultants for instrument and sensor
maintenance. The two detectors used were the breadboard detector and the
prototype field detector. Sensors were prepared from standard kits by police

officers in the field.

Police personnel set up a simulated heroin cutting factory at
Ft. Totten in North Queens. Found property heroin was used and realistic
cutting was performed with several cutting materials in a selected room
of Building 318. Cutting and testing were performed by police personnel
exclusively. All data were collected and annotated by the police. (See

Appendix A).

Additional tests were performed in the New York City Police Academy
Polygraph Room and on individual raids in which alleged heroin powder was

seized and tested with the RPC Heroin Vapor Detector. (See Appendix B)
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The Contractor view of the performance of the tests by police personnel
was one of unqualified enthusiastic admiration. Difficult scheduling and

experimentation was overcome in a totally professional manner,

The Contractor view of the results of the tests as documented in the
enclosed police records indicate clearly a high degree of sensitivity to
heroin with police applications. The unequivocal success during the police

evaluation justifies the future application of this concept in controlling

the illicit flow of heroin,

A similar view of the explosive testing work is also documented in

Appendix B, where the application of bioluminescence for dynamite detection

was clearly demonstrated.



BIOSENSOR PACKAGE DEVELOPMENT

The objective of this task was to develop a biosensor package, which
would require a minimum of handling for activation of a sensor for field
use. It was also important that Fhe paékage design would provide adequate
protection to the biosensors, without hindering its sensitivity or longevity.
The biosensor package consists of three major components and will be des-

cribed separately.

Lyophilized Biosensors

The biosensors had to be prepared and packaged in a manner which
would allow for their max imum étorage and yet remain in a convenient state
for rapid activation. Based on the technical experience gained from previous
studies of this type, it was decided to utilizé the technique of lyophili-
zation (freeze-drying). This method of bacterial preservation is presently |
used at RPC Corporation for preservation and storagevof stock cultures., It
has proven to be a reliable means of storing cultures indefinitely and .
prevents the loss of theii specific physiological properties i.e., reactions
to the vapors of interest. The prcaedure for freeze-drying the biosensors
was as follows: <Cultures of each biosensor grown on luminous agar plates
were harvested in 5 ml of beef serum (Difco) or 10% skim milk (BBL). The
~aspensions were transferred to sterile 25 milliliter flasks which con-
tained a small magnetic stirring bar. The flask was placed on a Magnestir
and the contents stirred to obtain a homogeneous suspension., Aliquots

(0.05 ml) of the suspension were then transferred with a sterile hypodermic
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syringe to freeze-drying tubes, Cotton .plugs were inserted approximately

1 1/8 inches below the top of the tubes. The tubes were then attached to
the freeze-drier manifold and lowered into a b;th maintained at -50°C,

The bath consisted of solid carbon dioxide and cellosolve (ZEthylene glycol
monoethyl ether). When a vacuum of 5 to 15 microns was attained (1% hours),
the tubes were removed from the bath and allowed to dry at room temperature
for 1% hours. While still under vacuuh, the lyophil tubes were sealed

with a Hoke oxygen - natural gas hand torch. The sealed tubes were latir
tested for leaks with a high voltage generator. These tubes were prescored

to facilitate breaking them open to gain access to the pellet when needed,

Activation Mode Container

Since freeze-drying places the biosensors in a quiescent state, it
is necessary to reactivate their metabolic functions when their use is
desired. This activation can be accomplished by suspending the freeze-dried
pellet in nutrient broth or crushing the peilet iﬁto powder and sprinklihg
it on solid nutrient agar. Laboratory trials wiﬁh these tﬁo methods
revealed that, at this time, it was more practical to use the pellet-to-
liquid.mode for field applications. Various container configurations wefe»
evaluated to find a practical one to use for the activation fluid. The
configuration evaluations showed that the b:st container for the desired
application was a flexible plastic bottle‘(IS ml). The preparation
of the bottles for activation of the biosensors was conducted aseptically
with sterile materials as follows: ten milliliters of nutrient liquid

were introduced into each bottle. Then a lyophilized pellet, still in
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the sterile, sealed lyophil tube, was placed inside the liquid nutrient

bottle.

When it became necessary to activate the biosensor pellet, the
lyophil tube was broken along the prescored mark by flexing the plastic
bottle. This caused the pellet to come in contact with the nutrient fluid,

which suspended the pellet and initiated growth.

Biosensor Cartridge

This component of the biosensor package serves a twofold’purpose:
(1) It serves as a matrix, which contains the nutrients necessary for the
biosensor's metabolic activities includiné sensitivity; (2) Once the cartridge
is inoculated with the bacterial strain and inserted intojthe detector
apparatus, it becomes the sensing device of the detector unit. The car-
tridge surface area was reduced in size from a petri plate (35 millimeters)
to a small plastic two milliliter beaker (13 millimeters). This reduction
in size simplified package development and aided in the design of a portable

field detector unit.

Two problem areas were encountered in the development of the cartridge, -

which were rectified through some laboratory studies.

The first probiem concerned the dehydration of the agar-base matrix
contained in the beaker cartridge. If the relative humidity was low, in
‘the incubation area, moisture would escape from the matrix énd affect the
viability of the biosensor. This problem was cofrected by incubating the

cartridges in a field plastic incubator, which contained water soaked
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materials (absorbent paper) and prevented dehydration.

The other problem encountered with the cartridge was contamination
with undesirable microbial growth (yeast, fungi). This particular problem
was eliminated by the addition of an antibiotic to the nutrient matrix,
Acti-diore (Upjohn-cycloheximide) was the antibiotic selected for incorpor-
ation into the media. This antibiotic is toxic for the contaminants, but
does not interfere with the growth of most bacteria, Nutrient agar plates
were made, which contained Acti-dione in strengths of 0.1 gram/liter and
0.5 gram/liter‘(gm/l). The control plates did not contain Acti-dione in
the media. The test plates were inoculated with dynamite and heroin sensors
and incubated at 70°F for 24 hours. The biosensors were then exposed to
heroin and dynamite vapors. The growth, luminescence and sensitivity of
the bicsensors was not affected by the addition of Acti-dione fo the

v

nutrient agar.

Some of the Acti-dione plates were inoculated with suspensionS'of
fungus spores (Pemicillium sp.) and incubated at 70°F to vérify the
fungistatic efficiency of the antibiotic. The plates were observed for
growth every day for six days. The‘untreated plates had heavy fungal
growth after three days of incubation. The 0.1% acti-diéne plates had
light fungal growth after four days and the 0.5 acti~dione treated plates
had light fungal growth after 20 days. These results were indicative of
mild fungistatic activity of the antibiotic, Acti-dione, at the concen-

trations described above. Since the results achieved by the addition of

Acti-dione to the nutrient agar proved successful, it became a standard
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ingredient in all nutrient formulatioms,

The prevention of contamination was also aided by packaging the
biosensor cartridges asepticaily. The aseptic procedure consisted of
sterilizing the plastic cartridges, caps and squeeze bottles in a
Cryotherm (American Sterilizer Company) for a minimum of four hours., The
Cryotherm utilizes a gas mixture of ethylene oxide (127) and Freon 12 (88%),
which is heated to a temperature of 50 degrees centigrade (C°). Afte; the
cartridges are sterilized, the steam autoclaved (121°C) nutrient agar is
poured into the beakers and capped. All handling procedures are done in
a "clean" environment with the operators wearing pre-sterilized rubber
gloves and observing all aseptic microbiological techmniques commonly

approved in microbiological laboratories. This involves disinfection of all

table and wall surfaces with an appropriate disinfectant such as Wescodyne.

The complete biosensor package has been used in the field by the
New York Police and other personnel, It is very éasy to use, even by
untrained personnel. Figure 32 is the set of instructions on how to use

the biosensor package kit.
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FIGURE 32.

Instruction Sheet

Sensor Preparation

Kit contains 1 squeeze bottle with 1nact1vated sensor,
activation fluid and cartridges.

1.,

NOTE:

Loosen screw cap and squeeze air out of bottle,

Tighten cap and flex bottle to break contained
ampoule.

Loosen cap, let in air and swirl to mix.

Let stand 2 days at rfoom temperature with cap
loosened te permit growth of sensors.

Remove cap from cartridge and add % drop of liquid
from squeeze bottle to surface of gel.

Leave cap off cartridge and incubate 24 hours at
65 to 70°F (20 ¥ 1°C) in a clean moist atmosphere
prior to use,

Prepare replicates.

Refrigerate uninoculated supplies
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OPERATIONAL EQUIPMENT

Engineering activity under this program entailed hardware refinement,
fabrication and delivery of detector systems utilizing concepts established
under a previous feasibility study for the New York Cit§ Police Department,
Two sets of hardware were provided, i.e., "breadboard" and "prototype'", each
set consisting of four detector systems. Objective of the "breadboard" |
set was to gain field experience and evaluation in order to incorporate

recommended improvements into the "prototype" systems, subsequently delivered.

Breadboard Systems

Configuration of the breadboard system stemmed primarily from data
derived from a laboratory prototype detector built for that purpose.(FDU-l).
This unit served not only as a test bed for a biosensor environmental control.
system but also provided information on: sources of signal noise, performance
of inlet nozzle designs, and effects of flow impingement on biosensorsf The
1abo;atory prototype unit, therefore, served a‘useful purpose by revealing
technical weaknesses; which were subsequently investigated in detail and
corrected, Additionally, battery power reéuirements were determined for a
minimum operation time of the detector of two hours for a hot summer day,

New York City environment.

The foregoing background of engineering engendered the following '"bread-
board" system subassemblies:

Detector

AC Power Supply

Battery Pack

Battery Charge Controller

P R



Versatility has been built into the detector system (Fig.?% ) for
remote operation, in that it may be clamped to the battery pack and carried
as an inﬁegral unit; or detached from the battery pack and reconnected to
a ten-foot cable for use in abnormal physical positions, The AC power supply
is physically and electrically interchangable with the battery pack. Weight

of the detector/power supply combination is approximately twenty-five pounds.

Detectdr
Except for power supply, all circuits, components and displays necessary

for system operation.are contained within the detector,

The biosensor chamber is fabricated of stainless steel to house a
miniature biosensor cartridge. Biosensor cartridge replacement is made
through an access door in the end of the detector, A diaphragm-type air
sample pump was selected for use because of its availability, good reliability

and flow adjustment capability.

Temperature control of the biosensor chamber is provided by e1ect¥onica11y
regulating the power to a Peltier thermo-electric‘element attached to the
chamber. Heating or cooling control mode is»selected by a switch on the
detector's panel. A finned heat exchanger and associated blower functions
to remove unwanted heat(for cooling) from the Peltier unit. The Peltier
concept of conversion of electric power to heating or cooling was chosen for
its small size, high reliability, and capability to supply heating or cooling

simply by reversing the current flow from an electric source.

Controls are arranged for convenient use on a small panel on the top

of the detector. A hinged plastic window protects the controls from adverse
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FIGURE 33.

NYPD Breadboard Detector System
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weather conditions, and from inadvertent physical contact.

AC power supply

The power supply, built for standard 115 volt 60 Hertz power, provides
regulated DC voltages for detector electronics and air sample pump., Unregulated
DC power is supplied to the Peltier thermoelectric units, The supply is addi-
tionally used to supply battery charging power through the charge controller.

The supply is equipped with an off~on switch, fuse and indicator light.

Battery pack

This module is physically and electrically interchangeable with tﬁe
AC supply for use with the detector. Lead-acid batteries were chosen for
their ruggedness, many charge/re-charge cycles capability, and convenient
availability. Because the detector draws no current when turned off, the
battery pack is not equipped with an on-off switch. Internal fuses, however,

protect the batteries from accidental short circuit.

Battery charge controller

Although lead-acid batterigs are rugged and reliable, the number of
their charge/re-charge éyclesvpan be extended by proper charge control. For
that reason circuits were fabricated to provide the proper charge rate and-
cutoff automatically, as recommended by the manufacturer. An operator has
only to press each of the two button switches on the controller panel to
begin the battery charge sequence. Having observed that each of the associ-
ated pilot lights remains on, hg then has only to wait until both lights
automatically extinguish to know that the batteries are fully charged.

This can be from less than an hour to fifteen hours, dependingbon the state

of battery discharge.
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Field evaluation

Two of the breadboard systems were delivered in May, 1971 to the
New York City Police Department for use in field evaluation. The remaining
two were held by RPC for laboratory evaluation and for incorporation of such
modifications as might be requested by New Yorkr One significant finding
by the New York Police field personnel was that the "breadboard" system was
too heavy to satisfy an objective of true portability, That finding, together
with improvements found desirable from laboratory evaluations at RPC, formed
the basis for design of the "prototype'" units, Task IV of the program,
The following is a summary of those development objectives undertaken for
incorporation into "prototype" system design:

Reduce weight
Reduce size

Increase use-time before battery re-charge
Incorporate a fully-automatic temperature control

Simplify detector operation
Incorporate a means for effective humidification

Prototype Systems = Weight Reduction

The largest potential item for weight re&qction proved to be the
Sattery pack, which weighs over fifteen pounds. A two-prong attack was
launched; first, to modify circuits and hardware to use less battery power
and second, to obtain batteries with the highest power-to-weight ratio.
Reduction of power used by the detector was achieved by reducing the metallic
mass of the biosensor chamber, employment of more effective thermal insulation,
and replacing blower-cooling with passive-cooling of the Peltier thermoelectric

unit. As a result, power consumption dropped to a third of the previous
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amount. A survey of the latest state-of-the-art in batteries was then made.
Selected for use was a silver-ziné typé‘developed for the aerospace industry,
and which is only one~fourth as heavy as the lead-acid types used for the
"breadboard" system, System weight was thereby reduced from twenty-five

pounds to eight pounds - a considerable saving.

Size reduction

Coincident with the activity for weight reduction came a correéponding
reduction of size. Additionally, a program was launched to simplify circuitry,
and thereby reduce its required volume; This prﬁgram also proved effective
in its cbjective, and in addition, allowed the incorporation of the feature
of automatic battery monitors. The size reduction program produced a reduction
of the combined detector and battery pack from 845 cubic inches to 306 cubic

inches,

Increased battery use time before re-dhérge

Although the battery pack of the "breadboard"iéystem met its original
objective Sf two hours operation, program objective for the '"prototype" was
for operation of four hours in extreme New York environments. Because of
the_high degree of success achieved in the battery size and weight reduction
program, described above, it was possible to extend their operational time

to approximately eight hours =~ thus doubling the objective time of four hours,

Fully automatic temperature control

The temperature control employed by the "breadboard" system is auto-
matic, but it requires operator determination of ambient temperature in order
to select a mode switch position' of heating or cooling. To simplify operation

by removing that operator decision, circuit design of the temperature control

94




was modified so that aufomatic»control is effected, regardless of what the
ambient temperature may be - thus providiné'fully automatic control,
Figure 34 is a chart recording of control performance while operating in
an environment of 95°F and 95% R.H; fhis shows the chamber is held to 69°F. &

0.1°F - well within that required.

Simplification of detector operation

P

Although a great amount of field evaluation data was not available for
use in assisting the simplication program, considerable human engineering
analysis was made based upon RPC's best estimates of what true field operation
would consist of, Featufes of the pfotetyﬁe, therefore,vwere engendered by
that precept. As a result, it is felt that a new operator of the prototype
detector will require not only less training bﬁt will also find he has fewer
controls to manipulate than was necessary for the '"breadboard". For example:
the six functioﬁal switches of the "breadboard" detector have been reduced
to two in the prototype - a simple power on-off, and an audio alarm on-off
switch. The function of, and potentiometer for intensity level set have
been eliminated. The meter and associated selector switch have been repleced
by lights for null indication. For diagnostic use in the laboratory, a plﬁg-in
meter has been provided for quantitative measurements. RPC ‘laboratory exper-
ience with the "prototype" configuration has born out the success of the

operating simplification program,.

Humidification

Of the several technical challenges posed in development of the
"prototype" system, perhaps humidification was most difficult to solve.

Prior studies of the subject have been made by RPC under another program
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FIGURE 34.

Performance of Fully Automatic Temperature Control
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in which several methods and techniques of humidification were discussed.
Simply stated, serious problems stem from the interdependence of the humidity/
temperature relationship, in addition to a tendency for vapor absorbtion by

liquid water particles.

A good degfee of success has been demonstrated by passing the (dry)
vapor sample through a smooth-walled, but porous ceramic tube, whose outer
surface is moistened by cotton saturated with distilled watér. This con-'
figuration is employed by the "prototype'" detector. Althqugh 1007, humidi~
fication is not normally obtained, sufficient moisture is generated to preclude
all but the heaviest humidity-type interferences from appearing as é signal.
Better humidification can be shown to result from increasing the température
of the humidifier by a prescribed amount, depending on ambient humidity and
temperature conditions.> The gain in.performancé, however, was ﬁot considered
enough to justify the increased comélexity and power consumptioﬁ of the circuitsf

and components necessary for precise control.

Photographs in Figure 35 show the final configurafion of the prototype
system in its portable (DC) mode. The detector with‘the heat exchanger fins
measures approximately 6% x 7 x 5 inches apd ﬁeighs 4%.1bs. It is connected
by means of a 3 ft. power qord to a béttery pack which can Seuclipped on a

belt. This battery pack weighs 3% 1bs, with dimensions of 2% x 5 x 5 inches.

Manuals and schematics of the devices are included as Appendices C

and D.
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FIGURE 35.

NYPD Prototype Detector Unit . '
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APPENDIX A

Simulated Cutting Rooms

(New York City Police Department Records)
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Teat ifl conducted. (See test gheet ;fL, 1-18~72).

" Sensor installed.

~

. TUESDtY, JAPUARY 18, 1972 o

s e e
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‘menitored, 4 with window open, 4 with window closed.

Room @Gamp mopppd to hold down dust.

Detes tox Btablllaed in the’ ha]lmay. .
Doox monitored and hit positive at poinus 3 & 8'."30:1.

Personell monitored, materials monitored - no response.
Teaxs entered rocm to begin cutting operations

Mi;_#lncgmp;g?gd;Jtean left'the‘room.-

Test i3, | do T do

e tes et

Test #2 & o

ERn, 2o

Senaor,cpanged,

Team entered for mix #2. - .. P P

- - e ek e s e et er B h e htie tm s e - s e & 3

oo somes

Alarm counded while unit in the halIWay appro&zmately 10 feet
 from test room. - _ ; : |

SaLg as 1240

. = oae v o om e w e

ieam comnlecﬂd mlx 72 and left room.

Test #1 conuucted. (oee test sheet i fz, 1~18~72)

Tent #2 | _ do do-
Teat #3 . 4 do :
Pupp remeved and cleaned and replaceds .

Team entered room for nix i#3,

Sensor stabilizzd.

-




R

Y Py
]

v

L PP T

' TUESDAY, JANUARY 18, 197Z

Team completed mix #3.

Tegt #1 conducted.»

Test #2
‘Test #3

+ Testing concluded,

(See test sheet ##3, 1~18-72).
do - a0

f‘(;én£'). ‘




‘ a
-~ Time

s

1200

Time (Sec): 10 9 10 10 10 10 10 20 10

|TEST SHEET # 1

DATE: Jarmary 18, 1972 ' QUTSIDE TEMP: 20 dog. HUMIDITY: 56%
TYrh: Simulated hcr01n cutting factory : : .
PLACE: Fort Totten, NY, Bldg. 31

MATERIAIS: b oz, heroin, L oz, quinine, 16 o0z, dextrose
TRI{PERATURE: 72 degrees
HUMIDITY: 12/9

TEST #1

Door Point: 1 2 3 ‘4 5 6 7 8 9
- o o - P'= Positve

Reactions N P N N Neg Weg Neg 1 Neg N - No response
' ’ - ' Neg - Negative

TEST # 2

Door Point:t 1 2 3 L4 5 6 7 8 9.
Reaction: N N XN N NegoNegNeg N N

Time: 10 10 10 10 1l¢ 10 10 10 0

TEST 3

Door Point: 1 2 3 L4 &5 6 7T 8 9 !
Reaction:t N N P P Neg Neg Neg Neg N
Time (sec) 10 10 3 6 10 10 10 10 10

The above tests were conducted with the windows OPEN to

create a drafte
The use timo of the sensor in these tests was 2 hours L0 minutes
Dexnro%e is being used in place of mannite which wasg used in

two of the tests conducted on the previous day,




" e
3320

335

TEST SHEET # 2

DATE: Januery 18 1972

MATER TALS s
Hd, | 13%

TEST # 1

Dooxr Point:

Reoction:

Tine (Sec):

TEST # 2
Docy Point:
Reaction:

Tine (Sec):

TEST # 3
Door Point:
Reaction:

Tine (Sec):

The above tests were conducted with the windows OPEK‘

1 oz, her01n, 1 o0z, qulnlne, Ly oz,
to mix v
.TEMP, 76 dego .

10

N
10

on Sheet wl.

2 3 kb 5.6 7
P P Yeg Neg heg Neg

2 6 10 10 10 10

2 3 4 5 6 7
W Neg Neg FWeg Neg Neg

10 10 10 10 10 10

2 3 L 5 6 7
N N Neg Nog Neg Neg
10 10 10 10 10 10

8 9

N Heg
10 10
8 9
N Neg
10 10
8 9

N N
10 10

The use time of the sensor was 1l hour 35 mine

dextrbSe added

'
P

BTTIRS I PRIy ey

P TR R T S L TR FU P O P R R e T L LY

F o ¥ B4 Vi Aphat ? Ykt s



[:?ime

1535

‘15'0

RN 1

- TEST SHERT # 3

DATE: January 18, 1972

MATERIALS: 1 oz, hero;n, 1 0z, qu%nlne, u 0%, dextfdse edded to

the nix, (8 heets 1 & 2

TEMP, 75 devrees
© HUM. - 154 = .
TEST # 1 o T
Door Point: 1 2 3 | _ 5' 6.7 8
Resction: P N P N Neg Neg P P
- Time(sec): 7 10 10 1O 16557 .‘7
TEST # 2 S
Door Point: 1 2 L 5 6 8
Reaction: P P P Neg Neg P
_ \ N
- Time (sec): 5 9 10 10 11029
TEST # 3 } PR
Door Point: 1 2 3 L - 5 6 l 7 8

Reactiont P P P N Weg N ¥ N

Time: (sec): 3 3 I 10 10 10 10 10

 ?‘

N
10

10

9

N

10

P -~ positive
N - no response

Neg - negaowve

The above tests were conducued with the u1ndou OPhN

The use

Tawe
AN

time of the sensor wag 1 hour l;S'mln° B




~ Time
~Qos

731200

" 1215
@ 31217

1220

1505

1525
1
} 1525
P 1530
3"&605
] .
' 1615

Senso?‘stabiliggd. )

| Pump cleaned.

. . . S . . -
[ . .

JEDELSDAY, JANUARY 19, 197

Sensor”ingtalled,_:

New sensor installed due to nuwmerous positive and negative
responses indicating that the lst sensor was unstable.

- o ma e s e

Positive response to heroin supply,

Teat room nmonitored - strong negative reuponse‘lﬁ'tozlet axrea.
Fluctuations between povltive and nugaﬁwve in the teSh room,

Door menitored and znulcated at p01 its as ehown bolow~-

1 2 3 4 $ 6 7 8 9 ‘ P - positive
P P N XNeg P P N XN P S JN'- no response -
P P P Nea PP P P P "T "Neg negat«ve ST

(varvable pump ureed was noted durin" the above monlto”1nn)

[ N . e L I R e s P R .-

Door wiped dowm with a wet spohge due to numeroud positive
responses at 1230, E _ :
Sensor changed and stahilized.

Doox monitorad'as<belowg - S R L
L 2 3 4 5 6 7T 8 9 . P e~ positive
P ¥ NN NN X NN 1 .+ N e no response -

rmts e - a Wt . -

Heroin 1nd1cated poq1tlve 31nnal agaznst new sensor installed
Personncl ‘and’ uhterlals monltorod - no response,
Team entered room for mlx fl. e

Test while team in room and mixiags. s T
l 2 3 4 5 6 7 8 9 - Dooxr Point P - Positive
P P N N' NN N' N N « Reaction N - no response

10 8 1010 10 10 10 10 10 =~ Time.(sec) . : WS L

le il cowPletnd, t°am left _ Tocm, -

- .

Test # conducted. (Spe test snnet #l, 1—19-72)
Test 2 o 40
Test #3 ‘:.:;~do‘ . . . do

Sensor changed and auablllzed 1fter tost ¢3. '
Term in room for mix #2. 7 . . o =

Test while teeam in room:

Dooxr Point 1 2 3 4 5 6 7
Reaction. P P P NP PP
Time (Sec.) 2 2 '3 102 2 3

L el e]
MHO -

Team left the mix room.




°
Time

) 30
w."“.

® 1645
1700
3705
9 1730
. 1740

* WEDNESDAY, JANUARY 19, 1¢ {cont'd)

Test jF1 conducted. (See test sheet iR, 1-19-72).

Test 12 o gt do
Teot %3 . . . G0 do

Teaw entered for mix 3. e

Battery pack changed.:_(Pump_gppered to be slowing).

Test while team in roowm mixing:
Dooxr Point 122 3 4 5 6 %
Rsaction I N N N N NN
Time (Sec.) 10 10 10 10 10 10 10

. 8 9
. N. N.
.0 10

Sensor changed.
Stabilized. T | .

Tear in room: '

Doox Point l 2
Reacticn P P
Time (cec.) 5 3

o tg-e8
B
~Eo
Ko
S RS
Yo -
130 .

Tegm left roome

Test #1 conducted. (Sée'testvgheet 7oy 1-19-72).

Test i#2 - Go . do
Test #5 ... - do ~ do
Testing concluded.




TBST SHRET # 1 o -
DATE: January 19, 1972 OUTSIDE TEMP: L7 dege HUMIDITY: 56%
TYPE: Simulated heroin cﬁttlﬁn factory..
PLACE: Fort Totten, MY, Bldg. 318
MATERIALS: 1 0Z, her01n, 1l oz, quinine, 3 oz, lactose,
TEMP: 72 deéreeu |
HU: 239

TEST # 1 - |
Door Point: 1 2 3 L4 5 6 7 8 9

" Reactiont: N N N N N N N N X P - positve

: N « no response
Pime (sec): 10 10 10 10 10 10 10 10 10 ©Neg ~ negative

TEST # 2 |
Door Point: 1 2 3 hA 5 6 7 8. 9

Reacticn: N N P N N N N N Neg
Time (sec): 10 10 6 10 10 10 10 10 10,

TEST # 3 : L 4 .
Door Point: 1 ‘2}A 3 L 5 6 7 '8 9
Reaction: ¥ ¥ ¥ N N N N ¥ N
Time (Sec): L0 10 10 10 10 .1o 10 10 1o_'

The above tests were conducted with thw windov CLOQLD

The use time of the sensor was 2 hours. , : ' =

Lactose was used in the mix as oppcsed to deytro e or mennite
on previous days mixes, .

1 ounce heroin usod on the first mix as opposed to ounces used
on the first mix of the prev1cug dayso - :




?‘ime
11630

SR

T mm——

LB A T

,m&,“
¢« - @

' PEST SHEET # 2 .

DATE: TAN. \& 1972

MATERIALS: 1 ozAheroin‘l oz
71 degeo
21%

TEMP:
HUI'I .

TEST # 1l
Door Point:
Resction:

Time.(sec):

TEST # 2
Door Poinst:
Reaction:

Time (sec):

TEST # 3
Door Point:
Reaction:

Time (se2c):

o H

N

P
9

o~

2 3 L
N N N
10 10 10

quinino,

N .

10

10 9

N
10 7

The above teshts were conducted with the window CLOSED

The use time of the sensor vas 2 hours 20 nin,




. ' ~ TEST SHEET # 3
DATE: January 19, 1972
. MATERIALS: 1 oz, heroin, 1 oz. quinine, 3 0Z, lacuo.se added to
: mix 7/~1 & ,,42 -
o TEMP: 70 deg,
‘ HUM 21%
~ Time

l‘ 1615 TEST # 1 ‘ o

_Door Point: 1 2.3 L 5 6 17 8 9
Resction: P P P N N N N N N
Time (see): 6 6 7 10 10 10 10 10 10

1835 TEST # 2 | _

" . DoorPoint: 1 2 3 4 S5 6 7 8 9

Q  Reactions ¥ F N K N N N N W

[ Time (sec): 10 8 10 10 10 10 10 10 10

® 1855 TEST # 3

S - Door Point: 1 2 3 L4 5 '3 7 8 9

o Reaction: N N P N N Neg N N N

® Tins (sec): 10 10 7 10 10 10 10 10 10

- The above tests were conducted with thw window CLOSED

E The use time of the ens§1~ was 1 hour: 15 nin, |
The battery pack was changed on the um.t at 1730 hours betweon

[ ' test sheet #2 & test sheet ,,—3.,




TEST SHEET # 3 | .

DATE Januery 2, 1972 | |

MATERIALS 1 oz, her01n, 1 0%z, qulnxne, i oz dextrose added -
’ to mi;. 1 & 2

TE{FERATURE: £8 doge .

HUMIDITY : 394

TEST # 1 . ‘

Door Point: 1 2 3 - L s 6 7 8

Reaction: N N N N N Neg ¥ N

Tiwe (sec): 10 10 10 10 10 10 10 10 8

TEST # 2

Door Point: 1 2 3 L 5 6 7 8 9
Reactlon: N N N N N N N N
Time:(sec): 10 10 10 10 10 10 10 10 10

TEST # 3 .

Door Point: 1 2 3 L _»5 ;6»W 7' 8 9
Reaction: N N Neg N HNeg Nog N Neg F
Time (Sec): 10 10 10 10 10 10 10 10 10

The ebove tests were conducted with thw window OPEN,

The use tiﬁe oft he sensor was 1 hour‘BQ minutes,

P - Positivo ' T T
N « no response ST o
jleg -~ negative ‘ . e L e




[@ 1555
o

TEST SHEET # 2

DATE: January 2, 1972

MATERIALS: 1 02, heroin, 1 oz. quinins, l oz, dextrose .

TEHPERATURE: 60 degrees

HUMIDITY: L7 EREE .‘755;
TEST # 1 D
Door Poimt: 1 2 3 L4 5 6 7 8 9

Reaction:t N N N N YNog Neg Neg N N

Pime (sec): 10 10 10 10 10 10 10 10 10

TEST # 2 | ) . |
Door Point: 1 2 3 4 5 6 7 8 .9
Reaction: N N N N Nog Nog Neg Neg XN
Timo: (sec) 210 20 10 10 10 10 10 1.0 10.

TEST 3# L

Door Point: 1 2 3 L4 5_ 6 ’7 8 ¢
Reaction: N N N Neg N N N N N

Time (sec): 10 10 10 10 10 10 10 10 10
The ebove tests were conducted with the window OPEN,

The use time of the sensdr was lrhour Lo minutes,




_TEST SHEET # 1

DATE: January 2k, 1972 OUTSIDE TEMP: L6 deg, HUM: 5B
YFE:  Simulsted heroin factory A : : S

- PLACE: Fort Totien, NY, Bldg. #318 -

MATERIAIS: lj oze heroin, U oz, quiniue,

16 oz dextroso
TLMPERATURE: 60 degreos - ‘

L

Tho above tests ‘were conducted with the

The use time of the sensor was 2 hours, -

HUMIDITY:  “ho 2

TEST # 1 -

Door Point: 1 2,3 L4 5 6- 7 8 9
Reaction: N N N N Neg N Neg N X
Time (sec): 10 10 1C 10 10 10 10 10 1210
Door Point: 1 2 3 L 5 6 7 9
Reection: N N N N N Neg N N N
Timo (sce): 10 10 10 10 10 10 10 10 10
TEST i "3 -

Door Point: 1 2 3 L 5 6 7 8 9
Reaction: N Neg N N ‘N, N Neg Neg Neg
‘Time (Sec): 10 10 10 10 10 10 10 10 10

window opéne " °




MONDAY, JAUUARY 24, 1972 . el

ot e s e e -t o P, e

1030 Detector appearcd slur':;la,h due to long, e pqguré tooutside .

R ., - -

: ‘ temnnrature and I'WIIJJ.dlbye

‘@ 1215 Detector pl: acpd in th@ hallwa y ou’csmde the test_ Toom.

F S D R VLS D SR

1250  Unit utablllacds.ﬁ_:."» Lo e e

‘_”.'1'255.' Unit 1~eg1.,tercd Porltivm against herom aupplj.'_“_‘ S

Yo false alrns in ths t sb LOOMe - oo e cronlo T
.12'4;3.’ Door po:‘n e monluo::ed - A gatr'@ a‘_b _p_uzuts o, 6 & 9°

-

12-.“» . Fawpenus 1l and_ me,f, --'-"'f'l:,,,mo*ﬁt d _ﬁ_l‘lO rez;gome.

B

- e s b

1335 Team finisk;ed.mis and .1_ef‘.b‘.»_1;l_f3.e__‘ sst _roc.ae

(Sce tést_ sheet #1, l- t‘«-'??)
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1410  Test #2 o -;1:'_¢9" " do

(.

14256  Test #5 . do - do

R : s eca e w e e @ em wa e tes =

e
W\
o
0
Q
3
4]
'O
Lt
(2)
9y
R <]
5'1

-=_1.g.,_e.d -_j;_ej___m 31_ ew_ed rocn for wik ﬁ=2.

L
)
KN
XSS

.0) :
cl
]
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: ﬁtablllze( - - FPENEE t.--i .'. i..,. -..‘ -..._“_‘. PR - ,‘ B L

. e o - - - - ws e

- 1510 Teanm ccnmleted 'f'u_.- 7r2 d 1ef'c the tes t room.

e T3
=t
o
)
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&
o]
ot
t.#
_l
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O
3
,E"
e
(o]
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O
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f\
L m
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(D
o,
0
[s2]
K
m
p‘
B ]
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¢+
Y
2
'
!...l
L
-l
L
5
;3
9.
\_ﬂ

1.540 . Tes [% '7[1'2 . . '.; . ' . ‘dg . B .d? .‘ """
s mestds e e

1610 Tean entered rocm for m:.‘.. ,3.

e @

-1610  Sensor bh"nged _ . _ . .
1620 - Sensor Stablllu d. R SR .

‘;_\.. .

® 1655 iz cempleted, team 1eft romm. -

-+ 1710 Test #1 cmducted. (C;ee t et sheet ~f3, 11-424"-"72)‘.
“ a7 Test g2 ,-“ngp o don

. 1740 Test #3 - L E '.,do. - o éo
1745  Testing concluded.

M
t .
memed —

T
1
—

1250 . . Teaz:;.'e;jc.té;eid... st room for misx 1/41. RN L

D e

'®. 1240 Test' rocm moni uO.C‘:‘d anid ‘vegistered ndga:he.'i“i"thef.-_.-tojz;;‘h -are




,]D@Qrﬂm**itornu nt t st.po oints cnd.re°pendpd &S.indi“ﬂ bl oo
Danr pUAE': 1.2 5 4. 5 .6.9 8 9. N - .no. rcrsass )
| Romatilon: g g2 wog x_},{..c'g- SN M P pogsliive
.w;wq ('590)0‘6 4 § 10 6 7..10 3 2 " nua - Pe&u ire.
q . : .D'vr nonitoredt : s pm
‘ o e Dogy pu..(bz_ A - o .
: _Reagtion: | ¥ . e .
Ia I uip' ‘uhyo): 3 S -
i S ‘.f.." ’ SR -
..1500 .J?v“ Nipa & AL ¥
W .15 | Drer moxichreds T 7 - . - - o TS T
UL Devr polubr 12780 4 5067 I8 8T L T L
h-,u’-."tiol l‘ 1‘ . -&' ;\; & P .9 . AN P - w
'rinc (secs) £ 3 -7 107 4.6 10 4. - .

_Daygﬁt CI W3 plo“ 5n the hall"qy o"tsidc thc tesu'rsomk'

~unit;utﬂb4llcud ﬂiﬂo.lﬂff f2"ﬁ£fi¥if'$ﬁf;fﬁfﬂitﬂﬁ;fif;ifL'J:

aorpmerseagy

iU ?'\l, “uhl\ut .l"g.!. NS, 19':'1

;
A
i
¢
i
i

sonducted. o uscnrtain‘if sinilar ro=-
Lho ru iduel efrect of the hexsin., o o0 ¥
l Q786 - 20 1 xlxg wes con“uctedm'-..-

w
1.}_
L] A
«!
a
Shie Biod L AL ool

.and o sirong n:gﬁtlve respoanss was indlcatede. g rrobably. o
dus to the sialrwsll aﬂj”ﬂV1u to the test aroa belng. .

‘ moPncd witb an nVWdeu vlrnn Ing »JlutJUPo . R

- - - ae e - - -

Kostdws from tho previous ddys miring opsratlion wos apparént
en the tobles and thoy were wiped down with w wot gponge rnd

the windews were crn"ad to allus thﬂ roeon to aixre .
”iruuvs wero clesed.

Dcor'monitcrad:
Docr point: 1
Heaction: v
Pine (s8zce.): 9

54'56789
unmu

L‘ ’
10 10 10 10 10 lO 10

R 0 o)

Dzoy nonisorcd: . SRS
Deor pedints 1l 3 4 5 6 7 8 9
eacticons N 5

1ima (gece)s 10 7 10 10 lO 10 10 10 10

L3 )

1n,binr coaclq&ed.




APPENDIX B

Wall Tests and Seizures

‘(New York City Police Department Records)
and

Explosives betector Evaluations

(New York City Police Department Records)




~ B oy
| . Leozund,. 31, 1871
. This tesi was conducted by iass ting ihe probe throuvgh a hole in ‘
! the top of thrze mpty "tuliz owpst {lavelad A, B, & C) end -Jtoling
¢ inside of the cons.lurz 100 up,roximately tvenvy-five se onds.
. viatnout any ra2sronss noctza Whis olficar then rexovad the top ¢f
1 consainer MAR and plawcad @ight plastic tups and fifty-eight plassins
eanvelopes each contain;ug & winite nowder ?allaged he:rin3 insids znd
- reéplaced the Vor of this "tulip cun®, B & C cup3 wara then resarzled
| for response vy the ingtrument (2lue model) and wiinout noting any,
. the prose was reinszrtad ints Jcntﬂlzax AW Arfter o period of five
< seconds the instrumentt's olars soundsd 1na1*at1 17 the presencs of her
| venors within the gontwniner., The munject mktarinl (plastic tags &
. glassine snvalopses) #n3 then :e'ovai from M“WAM aui rlaced into cup wen
AW zus then zired cut and woth tup3 wore rerlaiced on each container &
| ihe socoml test wus than condueted, MOM & WAY wware then sab plud u"ch
I in'turn without responss and then "B (which containzd the ]leped
® hzroin) rzeponded ty scunding the z2larm 27tz the srone ha J. beszn
.- insertad ovar.a pericd ¢f eight scconds, ‘“n" wiag then emptled and -
¢+ airzsd ocut with the contents Seing placed in "C" for the third test,
'~ This test resultad in "A" & VR not responding and #C" scunding the
alerm 2ffer twelve azconds, The following tests wve.e con uc‘ed“
| foilowning the exac t proecesure ax wantionsd above, T
EST TVYPE: Field (inzide) .
PLACE?Y 52 Pct. Staticn House
DATHE: Tzcenber 31, 1371

© TINE:
; FLUATHER:

),0% TRUP:
ABRREST WUMBE

~ PCT, VOUCHER :
[; LuB HO. & ANALYEIS

?!

-
S
L]
,

TEST #5

TIM¥E G120 hrs

YDUGTAD BY Det.
i_ CONTAINER A...‘
®

r Bl".
b_ Covun,

0100 nrs _ {', :; ;‘tiﬂi 5
Rain S o BRI

1011 furu 1018 o S

Edsard ¥ilsoa #1039 S, 1 U, ha Ce Div.
Alarm (7 seconus).......ATLPGhr HEROIN

Ko reSponse...,..........Empty Containe:

1

No responsCesievecessvesselnpty Contsinar

% o
N

e v e e e

i
;
1

vaw o




+ TEST

T L aE L S UL I

ST 13 .
:h 0130 hrs
IIJC1~D BY

< o
'y
¥4

TIVE QL35
CORLUCTLD BY

| COWTAINER

0 PDC" D EY
CONTAINER

. TEST #86

TIUE Q155 hrs
CONDUCTED BY
COhT:If"R

TEST #7
TIME 0205 hrs

CONEUCTED BY Ptl. Donzld Siecoold 3

COHTAINER

e - . PaAs

Let, Edward Wilson #1092 §,I1.YU, Narc. Liv,
B....No_ressonqu..............a*pty Contmluer

A,...Yo response........4.....Empty Contalner

_C...,Aiarm (7‘eecbnds)......,.ALLEGKDMHEROIN

Let., John Henneesey £16008 53nd S.d. ' B ‘ N

A..,.No TCSPONSCersssanunsove ¢ ELDTY Container . i
BeveoldO reSponse..,.,.;.......Empty Container |
Cv.vAlera (4 seconds)...}.....ALLEGED HEROIN
55718 WD #3 S .

Bevos 0 reaponau....,.53......Empty.Conatiqer
Ao...Alarm (5 seconde)sceesse  ALLEGED HEROIN
Cevv O rq§‘unae..........,;;,Empty Container

N )

Ftl Vincent S=ntungelo #5938 | -
A....I‘IO reG ‘on:U\QQOQOCO I.ocooE-« ty Contm'*n I . - \ \
" BeyoJAlarm (8 seco 1ue)........ALLE"PD HLFOIN .
C-cc-ﬂo lv3r° av--.n-.-.....o.hﬁpu/ Container
Ptl. Vincent EBantangelo {39@8 , ; ‘Ex
A' s ..\0 fc‘SpO”l')o. R A IR R EEREEERX] .&‘n’th Conth-iner * ‘_._0.»'_':
o T
BD'.'JO re pr“svilOUCOQ‘tiot!OE Pty Cont;lner. <o o -.;?
Ceve Alurn (5 Spconds).s......ALLyﬁhL Hhﬁv*, ‘

$rand s pmprimsge 1oty

XA TR M




CUTEST 4§

“'conruuTwn BY
COu;;I ER

TEST #10 .

TIME 0240 hrs
@ CONDUCTED BY

CONTAINER

e
l‘bjw
-

¢

oy B e Y e 79" et e g b A
PETIERI NI O
B2 M I A

@ TIXE 0910 hrs

Ptl. Richdri.Steﬁurt'"13”78 55 Pot .
A....T\O I»-a“OH%E... ¢80 00 e IOEmpty con‘t“liner

3

CC I" oNOVI.E‘Byunwu. S 8 68 8s 006 00 oy IEFD }' Cc‘llt&iner

ByevsMlorn (13 seconds)...t...ALLKGED EXROIN

S
\ .
L

Pt1, Donald Sievold #35718 ND 9

Ac-toNo l'ezponSv.o-o..---.....Fﬁpty CCut«-iner -
C....Alwlu (1~ seg onds)........aLhG}L Prv IV -

] BQ?'tNo re"porlsrdiiac.oﬁtiCo.ocEUlp\ly CODtilnur

S

Det. Edward Wllson ﬂloﬂ S I, U qrc. Div;’

CovvoXo luSDOR?&.....-.-......dmpty Contazner 
L BevedNo 1‘331’-‘.0 fieo-ouoeo.oEmpty Contiiner

Ao lars (9 ssconus).,......ALLEGED.rERQIN‘ R
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.
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Vo o DECEMEES 71, 1973 {3nd CALL) | et
A . L o 4 S S FRr
'EST TYPE: Field (iasige) oo o
WPLACE: 1687 Hudison Ave.  (Grocery Store) T E
4 DATE: 15-31-71 h o Vel
o TIXE: - 12C0 Lrs ‘ : o S o T
WEATHYR: Damg | {
; ROOUN TEXP: 75 dsgrezes . ;
: ARBE°“ NUMELRS s B S e
. PCT, VGUGHER: R R T
Er Liz 10, & B [ALYSIS: o e Coe e
? 18CC hraz, Let, Ed' rd Tilson {1108 S,i.U, Narc, Liv, 1es>onuui to

1337 #adison- Ave, and - hlls thiis in the'prasance of Lt. Perbert

3

Fohlmzn, -Narcotics DlVa and msaks 's of tho Emsrgency &e LVlCe Div

a;; ccnaudt:d = test ¢n a safe locatéd therein. The safe apvroximately' RS
30 inches highk, 34 inches v;as and 34 inches deep. i probe was T
' - Ty AR :

_ inserted into a Z insh SQUATS hole and a sudple of the v;nora o i

..iresul ed in the instru'ent'a lﬂrm soundlng, aenotlng the presence

" of harcin. This procedurs was rs;eatud tnice with the sure rcaults. - Eif
Sutss 1uent search of the saf2 lé'?&luu BBVEle mani1 snvelopes . - ' @
° each cont.uninq a r.ut-** powdzar (a.llvged hexoin). Further‘ se:e;.rc‘ ;
. RERCHE 4
[ of sald pramls 8 Lav,al d other pf~Vaa=a of white po dexr aloo“ 5;' i
alleged heroin. All of the aslzed property was taken to the BSth
Pct, station hcouse whers the following teste nere conuLc*
TEST #1 | ‘ LS I L S
TIME 3005 ' S ot
_PLACE Z5th Pct, Stztion House S B R g
CONTCUCTEL BY Lt. Feelay Narc, Div, } . g
TY2E QOF T£ET  "Tulip CLD" teat as previoualy &a scr*l ed F R S
CONTAINER ‘ Ao . Blarm (11 ouconde).......Alan=d Heroin S
[;, - , B....No r:aponbs..............Empty Container ‘%
Cuv.ollc response....e.........kmpty Conta‘ner ui
[: e _ < gy . v o

L

P

e ™™




f"¢“ST ﬂ o . : ,

Vo TIME 2015 _ e : : S

@ CORLUCTED BY Lt. Feeley Naro.: "Div, o : '

c UT}\I.\;E‘.P . Ao . ..1\0 J."Spunae.. vesrees v QFmpty COILtiiner"

Beeoohlarz (13 seconds)..,....Alluged Heroin

1. o . Cueaslio resp‘cnse..............Empty;Container

TEST #‘3
. TIME 2038
CONDUC ED BY Det. Anthony Altomure # 40C thi S4s

. CO 1TAI“FP AoooeN r:’:soonqe.......... ....Ef'Pty uontui her
.‘.. ‘ ' ' BeceeNO 1."‘-"3?-oneeo-‘onoooenj .:a-En"PV3' cont‘g‘iner B

Ceevnhlarn ( 10 soconds)....¢.hllev°d choin

*he abovse trsts we‘e eonduut d un thv Blue Instrument JiChiﬂS

-GOLL HACHI WP

1: TEST ‘J,'!

~ TIME 3040 | y

| JONDUCTZL BY Det. Fled Cappetta §b°7 aath Sie ‘
ONTAINER o C...»Alwrm (12 ssoonaa).......A11e:=d Heroin

& ' " BuseoXo re onﬁe..............rmpty uontaincr

' ) A....Yo Leaponav.,,.......,...Fmpty Container

. TEST £ 65
[ TIME 2050

CORDICTED BY Ptl. Rulph reuollibus #108668 ND 13 o _
CONTAIN&R A- Tee \0 13‘3?01‘“’39. GoOe ot o0 e e cEmptV Cont'&i nar

g o c....No reepense.o..,.........Fmpty Contuiner

- B....Alarm (9 SGCOFdQ)qe.....oAlleEud Paroin

[ ' : .
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®  TEST {6
* TIVNE 2100

"+ CONLUCTLD BY

- CONTAINER

. {
. TEST & 7
®  TIvE 2105
* . CONLUGTD
CORTAINER

s

L]
.
-
. .
&

g.]

Luy)
g

a

Clifford Fishman, Asst, Dist, Att,, Manhattan

Acvo PO responseisieieeaans
C....NO I23L0TISacantaasans
By Alarm (19 seconds)e...

L
.

James Belman #119 ND #3
B.'..HO response,...a.....-

CivesNo responsessesceervuesscEmpty Container,

AviooAlarn (14 seconds),...

«

+. Empty Contiiner
«voEapty Contulner

+veAlleged Hercln

oo B

~ty Contud ner

eeoiAlleged Heroin
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TEST TYPE:
@ :rriicE:
DATE:
® onm:
ROOM TENP.

* The following tests were conducted by Det. Edward Wilson using the

Jénuary 3, 1972

~Lab (inside) - ‘ e

Police Academy
January 3, 1972
1630 hrs C

75 degrees

+ bulk heroin Bronx Voucher 708 18471 and "street bags" lisnhattan

TEST #1

e . TINE 1650 hrs
CONDUCTED BY
TYPE OF THST
CONTAINER

ey &+

~ DRST #2
4 ’TIME 1705 hrs
“ CONTAINER

TEST #3 '
TIKE 1720 hrs
CONTAINER

"J. ol

TEST #4
TINME 1805 hrs.
CONTAINER

L2

TEST #5

Laa'!

® CONTAINER

TINE 1820 nhrs -

e Vouchers f71N 11800 and /71N 11875. The combined weight of the
.. above 1s approximately one pound. ' . ’ - .

Det. Edward Wilson ;109 3.I.U, Nare, Div.

"Tulip Cup" test as previously described
“Ae...Alarm (10 seconds).veves... Heroin
B....No response..............;; Emptyicﬁp

C....No T OSPANSC e e e vs s sennennnes Enpty Cup

A;;..No‘respdnsef........,.;...} Empty Cup

B....Alarm (8 seconds)......;... Heroin

C.i..NO responSe...:;..,.l..;..;.Empty Cup

‘ A.Aih. .N’o responseooooooho ...0'...‘.‘. Enlpty Cup

“

B....No response....ceeceeeveees Empty Cup

c..;.Alarm.(22_seconds)..,{..... Heroin |
Cafdboard box - 6"x8"xloﬁ -~ Alarm 6 secénds

Cardboard box - 6"xX8X10" ~em Alarm 4 seconds




AN

o
[

N

TESI ir©
TI’M—-‘ 1950
CONLALINER

TEST /7
TIIE 2010
i . CONTAIRER

TEET #8

|
®  CONTAIRER

TEST ;9
TINE 2135
CONTAINER

TEST #10

TILE 2230
CONTAINER
.
| TEST #11'
e ILIE 2310
®  CONTAINER

TEST 12
. TINE 2335
CONTATNER

TIME 2050

hrs

hrs

hrs

hrs

hrs

Suitcase - 281x18"%8" —— Alarm
minutes of placing probe along the seam of the

suitecase

.
-

sounded after two

Suibé ase above —— Alarm sounded after 16 atmcmpts

at keynole

1

Suitcase above --- Alarm sounded 4 seconds
prying.suitcase seam with a2 screw driver and
inserting probe next to serew driver

Metel desk drawer ——— Alerm sounded after three -

minutes of placing probe along the outside edges
of the drawer.
the top rlgnt cornsr of drawer

‘Suitcase mentioned above ~—~~- Alarm sounded after

numerous gttempts by placing probe along outside
seam of suitcase.
was pried open with a screw driver

'Large cardboard box”- 15"L15"VI5" -~- Ten

unsuccessful attempts at varicus intervals by
placing prche 1nto hole locuted 1%" from the
top. ' :

after

The alerm sounded when placed in’

The almrm sounded when suitcese

ST

Large cardboard box above —-- Alarm sounded after

placing probe into hole 2" from bottem

) '
vats AR NI VR S P S YIRS,

e
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) 7 January 4 1972

\ TEST TYPE: Lad (inside)
PLACE: Police Acudemy L T TR
. DATE: B January 4, 1972 | . - S S NEEE S
TIKE: 1640 hrs . ' : L _ ,
ROO TEMP.: 15 gegrees

, ¢ \ : . : S i
g The folloumng tests were conducted by Det. deard 11°on using the .
® bulk heroin Bronxz Voucher 7 70B 18471 and "strect b gs" lanhattan =~ “
... Vouchers #71N 11800 and #718 11875. The CGombined hulght of the <t
' ; ebove is approximately one pound. SO . oo A

® 1EsT A ‘ o | S T
TIME 1705 hrs . . T : ‘ S e
COKNDUCTED BY Det., Edward Wilson #1098 S.I.U. Narc. Dlv. : Lo

- IYPE .OP. PEST “Tulip Cup" test (street bags only) -
CORTAINER A...No rOSPONSCeeeeerccosvensons Empty Cup

B...No response.;.....,....;.... Enpty Cup

2
! S . : o .
F B - ‘ C...Alarm (15 seconds).......... Heroin

TEST #2 .
TIME 1720 hrs . ‘ ST N
CONTAINER A...Alarm (18 seconds).......... Heroin

o,

‘ . | | | B"'No I‘esponsé.....,.‘,,,,,,,,,,, Eﬂﬂ?ty Cup | \r_
. C...No respopse.......‘;..‘.‘w"‘Empt& Cup : .i

 TEST #3 X o 3
g CONTAINER » o 'A;‘ONO réSanSG-Q:;...;..uc.-.oo Empty CUPA

B...Alarnn (9 aeconds);......,{}; Heroin

Cov.NO TESDONBCeecssvssnsscessss Enpty Cup ?

TEST #4

TIIE 1845 hrs . ‘ :
_ CONTAINER - Suitcase - 28"x18"z8% -~- Using a negative "bug"
: ' alarm sounded three times on key hole test at {
. various intervalg during nwaerous tests h

The above bulk heroin hud been in suitcasoc 22 hrs
L ' ‘ ’ "
S

(TR I et Sl et e oh R S I D o e i T L e s
AT Tt G S S ., LA R L Rt .2 . e

P e S R I Y RO RN SR YR T W 4 o R R S B T ) 1 ey o o v ey e
: NI NS LR i T S A,

Fal N e sagee



T i TEST

TIME 1950 hrs

. CONTATNER
’ .
TEST #6
: PINE 2015 hrs
... CONTAINER
°®
© pEST #7
 TTUE 2040 hrs
- . CONTAINER
)
TEST #8
PIME 2115 hrs
‘,‘omnm
' DPEST #9
. PIKE 2150 hrs
CONTAINER
@ .
TEST #10 -
PIME 2210 hrs
CONTATINER
TEST #1
' TIME 2305 hrs
- CONTAILIER
g
o

‘whic h

Cardboard Lox

159K15" %15 ——-- Udlng

negutlve

"bug" Pil Warren Tyranski Shield ;#24815, inserted .

>

Cardboard box above --- Changing
Wilson after severazl atiempts

sensor Det.

31m110r I'GS ults

e

-the orobe into a hole located 2" from the bo»tom
ounacd the alarm , Lo

the negative

received

Cardboard wox above --~ Using a positive sensor
the alarm ooundcd after placing the probe 1nuo a

‘ hole located

1*" from the top

Metal de F drawer —-~- Alarm sounaed at ton rlght

outbside of drawer

“corner of the drawer after ninutes of problng

Numerous unsuccessful attenpts to detect tapors
from hole in top of cardboard box 15"x15%x15"

o

Cardboard box above -—- Alarm SOQnded when probe

was placed intc hole 2" from the oottom of the boy

Mobile wall ~-- Unsuccessful attempfs to detect

vapors

R A S




»

TEST TYPE:
SLACE:

DATE:

TINES

ROOI TENP:.

TEST ﬂl

TIME 3600 hres
CONDUCTED BY

- CONTAINER

.
'S
[

TECT #3 .
TIMNE 1840 hrs,
CONDUCTET BY
CONTAINER

3
%
R

T S TR
-

TEST #3

. TIMF 2000 krs
* CONDUCTXI BY
. CONTAINER

w oo
JANUARY 5, 1973

ik
I

——e

Lab (inside)

‘Police Academy

Janu:zry 2, 1872
1800 hrs, L |
76 degrees . ... . e T s

-
e

Det. Edward- Vilson 109 S.IU. irc;Ablv. R

in the presence of Sen¢or Che mi@t Bass, Pol*cu Lab.
and ¥r, A, Enrizuez of R,?,0. Corp.

Larges Urorn paper dag cent-ining heércin eaized.at
1837 «adiscon Ave,, lManliattzn on “Fecember 31, 1871,
This s2izurzs wae previously tested and rasplts

- noted in report of Neceamsz. 31, 1871, (2hd C“ll)

1ooc an. Aftur an elspsed 1ime ¢f B seconds
after tna prote had hesn ins:rted into this brown

' papc" sag the dl,xm scunded 1nalc“ting ube prescncn

of heroin vz oors.A_

Dat, VllGOu LT ,
Cardhnoard bex 13"x185"x15" had bessa filled with
bulk hercin (150z,) and street bags and then sezled

.0

(

for epgrox. % and = Lours for the vapors te duild,
Jet. vilscn i the presence of kr, A Incizuez

mals & § inch hols in tos vox aprrox, 8" frerm the
uvbject material and recived an alerm alter 16
eeconds ¢f tke inssrtion of the protbe,

12C0 brs fepeat of ths auova with o« response
tim: of 13 s«conds, ’

12530 hre., 'Prods reinsarted into bvox ritlodt a

A -

‘resmpense aftsr S0. seconds. The sensor was then

examined snd found to contain dust pariicles
with the agar being concave in nature and void of
culture, - e ‘

Det. Wilsen . oA :
"Tulip Cup® ' N .
AovoAlarm (B seconds)............Heroin

* B....No reswonee..................Empty Cup

Cs-..HO fequI‘SOo-o..-...c.-n-.en.r”pty Cu-p

e

o
st s 8 spasten

[T

pos mme 4 s




;-
%

L

3

ty
»
*

TEST + 4

- TIME 2010 hre
"CONLUCTED BY
. xO NTAINLER

D

. TEST #5

. TI¥E 3315 hrs

“. CONTUCTED BY

1

L

CONTAINER

W Vi ER
Det, Wilson __ L I R
A....Alurm FALSK (3 seconds).......Empty Cup - B
B.....“l...rn' (7 Secon\.a).......-...uy -':Oin ‘ 3 .:E
. Cclov 'O l‘ﬁSpOnBe..-o-.-.vo-..-......l‘.m vy CuD '
A..No response aftsr being washed and aired, | : '
Det, ¥ilaon N | Iy 55
Desk drawer of metal desk had been filled vith SRS

Yulk beroin (15 oz.) &and etreet bage and a
sarpling ¢f the outeide of the Grawer resulted

in an zlarm being sounded aiter 33 seconds of
probing. The alarm responded after probe had been
placed in the proxuity of th= uppes right co*ne:
of sald dvawer, : AR
33C% hres, Aluri scunded dut test veidsd due to . . “H
probe fouching cornsr of drawer. S
3310 his. Alazm sounabd after 17 seconds of prebing

outside of drawer with the location be*ng the s
same as above, (Top rig .t corﬁer) S
5
e
o
K 'tu‘ -e: ‘ -
. ,
. -




© TEST TYPE:
" PLACY:
DATE s
TIVE:
ROOY TEWP:

B TEST #1

TIYE 1300 hrs -

_ CONDUCTED,BY.
- TYPE OF TAST
| GONTAIVER

TEST #"

TIVE 1610 hre

. CORTUCTED BY
COITAINER’

TEST #£3 -
TIXE 1520 hrs
COWLUCTED BY
CONTAINER |

g

_ TEST 4
" TIME 1630
.. COXDUCTED BY.

CONTAINER

[:
‘e
[
)

C R :,7‘ T o . S
. TEURRLAY  January 6, 1973

Lab (i nsiae)
Police A: a‘ef

y
January 6, 187

3

”1OOV T‘S

74 uE:Lves

Lt. Janes ’coloy, Piannlﬁo Div,
"Tulip Cu*" test as prev1ouely descrived
A....Alwim (1 8°CODdB).......o....opsloin

o....Vo 1°snonse..................'Empty Cuu

Cevoallo leaponeue.............y....Euﬁty Cup

?

£

Lt. Jamss lce€loy, Pl¢nn1ng Div,
A.OQGJO réSpOHSG.....cu............Empﬁy Cup

. a""Al&rﬂ (6 secondB)UQOtnoocno..quIOin

CUQQ‘NO.fegponse'fcool?lj;‘oto'QQ;cEmpty Cup

Lt, James McSloy, Planning Div.
Aon-cho Tesponﬂeeo.-o-.....-..o.c-.EthY cun

Bevs o reaoonae...................Empty Cup

C....Alazm {9 seoonds).......;.....Heroin

Sgt. John 017 rtal PJunnlnG Div.
* A....Al&lm (‘1 6000158)0.-.....-..o9H3r01n

' B'ltino reSyOnGB-o-...-...-f.w...-.Empty CUP

CosesHO LEBPONBA0ssvsssvcnasscsesss SLPLY .CUp

!
vy
T4t
.
e
ot}

o . . ‘ . .
B L T L st s i .
. »

s, v
J At oy




[. "TEST #5
CTIER 1840
“CORLUCTED BY

CONTAINER

TEST #6
. PIME 1850

CORDUCTED BY

TEST #7
TIME 1730

L
it
[
f "CONTAINER ~
[

. TYPE OF TEST

.. = *

Sgt. John O’rrlel Planning- Div.‘
A....so ruSpOﬂse...................vmpty Cup

BoooQAl*Lﬂ (7 sbccn‘ﬁ)g............HblOln.

C....ho ldsponse.....-o........-...ETPhY Cup

Jo‘n O'rriel Plannino Civ,
'A....ho r*sporse...................Fupty Cuo

omn
o

ct

-

PRSI

'B....NC requnBe.ccoo-...-.o.v.-.coFf"Uty CuD

~ Ceveohlarz: (O aeconds).,.;.......,.Heroin ¥,

At this time Pet, Edward Wilson ‘109 S, I,-. Nare, Di?;x

insertzd the bulk heroin in otreot tage 6nto the
top 3hell of metal etorage cabinet siza 7!Z30"%33"
1€00 hrs. iLlarm sounded after insertion of probe.
into louvred ccening at front of ca01net in close
prox*m*ty to huroin on’ top shelf.

~—.-¢...—o—-.--..

l°1o hr;‘ The abovo mentioned test was conducted

 WITHOUT RESTONSE by Senior Chemict Baes, Folloe Lab. '
Subse uent removal and inspaction of the usad R
. 'sensor indicated the presencge ¢i sevsral ‘large.
_dirt particles on the inoculated surface of the

subject sensox. '
8000 hrs. ‘After chhnged gensor had beén BtubiliZPd

Sgt. Horry Cruse $#153, Police Lab, inssrted the puobe '

into the louvred openinﬁ and reccjved an alarm

2015 .hrs. Ptl, Ge rald Donohue 311059 Forensic Unit

. Teceived an alarm after 11 seconu EOIIOW1nb 1nuvrt*on

of prebs,
2345 hrs, Det, Wileon in the presence. of A, Enr iguaz

~of R,P.G., Corp. inserted probde into louvred orening -

of metal wall locker and receivsd an alarm afier .
17 seceonds of insertion from the buJ? ha;oin located g

on a shelf 30" below the probe,

2335 hrs, Repstition of the above after 13 seconde "

of the inssrtion of the probe, . . = e

.. after 14 seconds of ingertion, | 1o

,".‘. TS .

. -
. . .
T e N R




&
LI Z

"EST TYPE:

'E
LACE:
Pm'rr-
I)(ﬁo
) EATHER®
ROOM - TEMP,:
ARREST. ROE,

PCT. VOUCHFR:

‘i’ LAR WO, & ANALYRIS

[. TEST 1
TIVE 0100 hra
CONDUCTEL RY
CONTAINER
_ SUBJECT MATERIAL

r

E: Te

(CEST #2
‘TXE 0115
ONDUGTET BY

\

-

.bi

p TEST #3
. TIXE 0145
"® COHDUCTED BY

CVNTIITIS RISV ATHANS T Ty,

R I Apted st s A Adocn o Lalaihe

- A
~, o . ) e

X

Coeeellarm (8 seconds)..........:..Alleged herqin a

ey R T A I LI URTE L

 JANDARY 14, 1872 -
Field (ius.l.uv) . ; ‘ T ’ \:.7‘
75th P¢t. Station House T o ' 3
Januaty 14, 1872 . . - ok
Q100 hrs
Rain :
73 degrees
268 and 36¢ 1
| B 38
Det. Ray Sheerin {732 1sIT Robbery ‘ SRR
"Tulip Cup" . | -
Plastic tag 1 v, white powder alleoed heroin ' :
Acoo Blarm (4 eeconus).............tllcged herodn
B".'rJO rbgponseﬂlsiciiootootcoco..‘-nlnt}' CLP | . K ‘\
C,...I\c leSponSG..-.-....o........ocﬁmpt}’ cuD ‘.
.E
Pet, Henry O'Erien #1738 120D Robbdery .
) A;...No 7‘efsp'on.s;e-.......'.......'.....Y'"x::r'cy Cup
" Beeeohlaznm (7 eeconds)u............A1lered heroin
CO‘O-NO responsetooo-‘ooococ.'oovolEmpty Uun
* Ptl. Thomse Dugan “aGBQO A I,
AveooBo zesﬂoneo...................Empty Cup ’
B Eto'ocNO 1‘881)01189......;...‘.;....-...‘Elﬂpty Cup

e

P

- e e v 4e s Y

—




@ TEST 4
. TTUE 0153

1

! <
TEST 45
® 1o 0320
. CONDUCTEL BY

Y

CTEST #8 .
® TIVE 0345
‘CONDUCTET BY

L J@te 1l

-CORTUCTEL BY

 Ptl,

Det,

Thorzs Peterson 7~8538 AT, : ‘ L
A....Alaxm (o cecnnde).............Allegcd hmroin o

TR L ESPONIBC s enensasseresasssE2DEY Cup

Cg e e NO l'esponbs‘e.'.. teos .‘. tessseres .Empt)' Cup

Ray Sheerin £739 12DD Foooury - f. ¢ f;§§_

At'!lNo 1'°Gp0n83 ..................Ewl"ty Cup

‘C.,,.Uo responsv.........;........,Empty Cup

Det.

Bev..Alarm (9 seconus).............Alleged heroiﬂ “‘ .

Henry O'Brien #1768 130D Rohbery = = . e

A....HO responsvto'o017000‘ct.'l.'coEmpty Cun C

»B....\IO relecnsecco.......o.......oﬁupty Cup

C....Aldrm (6 aeoonos).............Alleé d horoin




@ . . EXPLOSIVES DETECTOR EVALUATION IESTS
o S ' . BOMB SECTION
- w.© NBW YORK CITY POLICE DEPARTIENT

. PEDERAL GRANT # u-sséag
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. .  . . S . ' ) ‘ - .:‘~ “;:» ~. Y . .
. : o ‘i '
EAPLOSTYLE DLOLCTOR LVALUATYLON ThOTS

. Locatlox; of 'i'(-ZSt' Bo

o nb Sect. Ofiice

Time vl/.,(j,-o hanra | Date 1/31/72 " Leather

T

~Sensor 2147 ' Bottle i 111271373 AT, ferfiv

1]

Sensor 'Yest__ gk Sensor conuition__ .
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Test i 2 tkru & the si ;;ncelo vere srratic with the meter , :
registering mostly on the positive side, . .. . o
At this time the dynamite had been in the shoebox for 0
152 hours, SRR ) e ,
‘ . Ce . :;
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]

' Loc“blon Of Lest Bosb Se ct:xon Of'fice

®  Time ';sLn fave Dute j')">‘ i1 weather

"

“Sensor 7 1423 " Bottle ,,5 1519

Sensor vest__ ok Sensor condition__ a}

“.\}’ Stabilization time__ S5 min,

Lest laterial ? si‘ir‘:};:é(‘)j_ﬁ);,_off. Dunont Ge ‘ crepuloe) .

e Cont_.rql test _ . ok ' o

| . Type of Container _ shech X, \«.’faz';*:éd ﬂln"! DO ?abo-ﬂ

_ '_'Locatidn of nocolos:nve in Containor ' "
0 Lista ICG(probc to test .nutellal) | ar

. Sampllné Time o z}' ~%i5'7 R

a S lest # 1 2mdin, 5

O T e
Cho 7 )

® °  es ponse' CTestit __ T Time

HEAARKS, | S EE T o | Lt
At this tine the .{")10“.!.\’Gb had bhéen contained in the
shoe box for a pcpnud of 104 hrs. '

S ‘ _,_,._>_..8,,'°’,’;1‘°° isinute tests were conuucz.cd rllth the prob'a
~ : : 2" from the box, - TR TR
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S

“‘ . A . ’ . . Lo
Location of Test . e ,
° “ _ > “domb Section Cf ilCO A '
Time__ 1000 hre Date__12/p0/71  _ ueather i
Sensor i 1923 Bottle i 1442
Sensor ‘est ck __Sensor condition__ ok :

L I

Test katerial
o Control test

' Sta bWIJZdtlon tine 5 nin.

2 sticks {1 %) L0 Y Dupont Ga) Dwnmatitolirsn:dar)
- a4 ¥

Type of Containor glouboi, wranuad in bioim narer

Location of ixplosive in Containor

® Llstc.nce (probc, to test .aaterlal) L

Sampllno Time

riesponse :

Test # 1 3 nines !
. ) ‘ » )
’ ’ ". . o ol
3 _ 7 '
. '_ LY T
L g . "
Testif - Tiie

RLLy&{KS,

e o S

At th
for =

8 throe m

* L

is time the GFplbulve: duh becn c0“taired in the

’)
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; BAPLOGIVLY DLETLOTOR sVaLUATLON TLOTS
. location of Yest  Bowb Scetion Cifico
®  Time  {UIY 3] b Date YRR Tk _ Lieather
Sensor ;. _ 1973 Pottle 1119
Sensor west__ ok Sensor concition_ q
& - Stubilization time Loping S e
\ : *

: Pest tiaterial 2 st

. S . . . ]
cliell dh) A05 Dnpont (i T%m*uwiaf( AGaRL R

® Control test ok

e 'l‘ype of Containor sheohox \rm.: wad_in .),. NI PENNT

-'ALocatJ on oi u,m"omvc in Conteinor

® . LloLdnCO(pLODC o tc.)L material) -
’ | I
Sampling L:Lme A I :
Test i 1 3 min, 5
',.‘"-“ ,\'&\ . 2 } + 6. q
‘ v : ;
- s 4
. . . Lt . l‘. .’ 8 ‘
. -+ Hesponse: iestj SR liile x S ‘ .

HuewskKs, T e | .
| o 2"1:?’%? Ex.m.u e t -:r's were concucto.u with the probe
L rou the bex, No Resvlts S S
. A .. ) : - . ' N ,. ’ N R . .
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Tine___1100 hrs, bate 12/10/71 ___ weather

Control test ok

s

X N
»

ELPLOSTVLS DLTLCTOR BVALUATLON ThOTS

v -

Location of Yest i ¢ egeps
At , - Bonb Section Gifice

Sensor 7 19%3 Bottle i  {i42

Sensor West. ok ‘Sensor condition . gk

Stabilization time 5 min,

R .. ,‘ .t o . ‘ -. .- . .
Test muter;dl £ sticks, (1 1b) LOT Dupont G Dynanitelgrannlae) .

’

’ i .. ’ T ) . -. -
Type of Containor shoebox, wrapped in broun naner
- Location of kxplosive in Containor __
Listance (probe to test mateérial) - L»-
Sampling Tine _ el
: Test # 1 Jmin, 5
”;2' . b
o
L N
4 8

‘response:  Testif - T Pime’
RLI‘MRKS ’ ) T . "
- : 8 three minute &

4 inches froir the box, NC RIZULTS

ests were conducted with the probe.  |
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Location of Explosive in Containor

‘o
el Tegd

EAPLOSIVLY %LTLCTQR BVALUATION TLOHTS

cation of rest ‘ ) .
Loc“tlo ol ies Borb Secction Offico

Time . 100 hrs, }lDate 12/16/71 heather
Sensor # 1923 Bottle i 1112
Sensor Yest__ ok Sensor condition;__ﬂk;ﬂ_
Stabilization time 5 nin, |

Pest liaterial 2 stic s,(? ib) LO% Bunont Gel Dynapite (tranqnmlﬁ

Control test ok \

Type of Lontalnor sheabox, wranoed in browun noner

e Listance (probe to test material) L7
- Sampling Tine 3 .
v Test j# 1 3rin. 5
> ) 2 6
3 {7
4 8
. . g . DA} .-" ‘ “ ot ".' N ‘ [ X .._..
‘ rKesponse : restiy Liie
RuLIGHKS , R S
8 t?re? zga tests were conduc;cd with tho probe
4 inches froi the box, NC R“uULT° .
® B . .
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Y e it

@ iocation of Yest  Bomb Section Oifice

® . ~ e
Tine 1000 _hrs. - Date 10/46 /91 Lweather

Bottle j/__1412

Sensor i {023

‘ R . . Lo -
o Sensor Yest o) Sensor conuition
X ’tablllzatn on tlme A ta 6 min..
Test aterial 2 sticksall 1b) L0 Dupont Gel Dvnanite
® Contrel test ok
Type of Containor _Cardhoard containor ("’*vw\bmc)“‘ﬂm)rrc’ in heoim poper
Location of ixplosive in Containor
® Listance (probe to test material) _L"-fyon box
Sampling Time
- Test jf 1 3 erku 5
6‘ o ' ' 2 T
Lo .8
. X » . [ ) ‘ i l"\'..' |
nesponse : iesty Time
- KbLARKS, R :
8 threc ninute tﬁutu were conductad m.th the Drobc
:ln 2 staticnary position LY from the box,
e
NO R\—sﬂllta
® .
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CAPLO TVLS ?LTMCTOR EVALUATLON ThoTS

.l ! | | |
R i .
1 4 2 .“‘

e Location of Test- x)ol-‘_pc At.udony (w oe
Time 0900 : pate 12/13/71 ,.-«eathér'

Sensor i 192 Bottle 1412
@ - Sensor Yest ok Sensor concition ok
i" . ) ' . ' R K ' * .
“' Stabilization tinme 6 min, g

Test laterial __8 sticka, 407 Dupont Gel Dynamite(l 1bs ) C1~e'wla-,~
® — :
-+ . Control test ok A\ : . ,

Type of Container Granular Dynamite in open cardboard carton in car trunik

~Lecation of #xplosive in Containor 12 %o 147 £70 _ond of treunk

Listance (probe to test material) 12 to 14"

Sampling Tine o m e

siesponse : Testy " Tine
KLLARKS, R

' Dynamlte Wos plgced in aUto trum\ at 1,00 hr o“ ', o
. © period of 10 lve prior to teste n 12/12, o

- —— 8 three ninute tests were cdnductcd Wl'bh th
. r st e probe held
§tatlonery at the lock and sesms No re.sultm P l
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ELPLOSTVLG DLTLCTOA BVALUATION ThOTS

e
DR TN

LOCuLJOﬂ of Test Po’ine Acadeny Garage

Ticie 1600 hvo Date L?ZJ” 21””*;neutner : L
Sensor 1923 Bottle jf 1240

.. | ‘ e o
Sensor ''est - ok : Sensor condition ..

Stabilization time_ 4.6 min,

Tést Material” ul/.'(""—' ‘1; - 1ha ! Tmmj L,__l O.,J-C—J\.-lp»"l«ek ‘L,-»(‘_—}?.'-‘{:‘:—.‘;»;‘&!_-l—:‘?,“.) o

I3

Contfol test o)

Type of Lontalnor cxn? sive placed nn paper hnr-mmd nuf.~ﬂ‘nug~%runk

Lar ety

Locatlon oi prlos1ve in Cont inor 1ﬂ 1p"‘/w npﬁq nw@_gg*igux Yoo

Llstance(probc to test mqterldW) ' ;n . 1)n

Sampling Time

Test # 1 __ 3 min. 5.
.2 6
3 1 7
b 8
tesponse : Testi T Time

8 threo ninute tests wnro conducLed, tests were naée
with the probe b61nv moved about the lock and.also
,held stationgry for “the test pericéd. No Results
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EiPLOSI'uh f LTECTOR LVALUATLOL TROTS
.“ . Location of Test Police hea de.n Gurd,f_’, : o
- Time_ 1100 h-n Date: 12/11/71. uedtner
Sensor 7 1025 Bottle #___1)12.
N Sensor, Yest ok ‘ Sensor condition__ g)k !

o |
U Stabilization time 106 min.

Test Material _& sticks, LOZB Dupont Gel Dynsmitell dhs)

® . : \‘ . B . .

. Control test ok

Type of Containcr & vticks tanoc Lo"cthr~ placed in_ suto tronk
yp &

. " Lecation of Expldsive in Containor __12 to 1M From end of trunlk
. . . . . N o

Listance (probe to test material) 12 tn L0

- Sampling Tine

. ’
TeSt i;é 1 ] 3 ’/7‘_.,411,0\,-.; 5

3

-3

-
o

riesponse : Test# R - Tine
REHARKS, S
S 8 three m*n. tegt wera conauctcd/no results

° _ test were nade With the probe bc"nﬂ moved around Lhn
_ lock and « sean. nf the Lrun/.
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EXPLOSIVES DLTLCTOR LVALUATION TROTS

Location of Test L e R o c S

C Time 1000 hva,

Date ™ 14 /a/mu4 weather oL
NINE A IR SN . .

Bottle j 17,1

FEANTES

Sensor

1739

$ensor condition

Sensor West__ ok ol

Stabilization time_ 7 wmin, |
- Test Materialiﬁlgﬁgrﬁ$onf ﬁynamifé S PR T

Control test Al - g
- Type of Container _ gmpty atinche caec
. Location of kxplosive in Containor

Listance (probe to test m&teriai).;ingbgtgé;waénnlightl? Opén caso

. . . - o it T 3 [333]
Sanpling Time . S ’ '
. Test # 1 '
oo : . -
2 T

rtesponse :

at

Testy

The attachecase,téstéd had containeé

8 test
within 15 sec,

. ‘3.'
L

5
6 ___ _ |

L - P .,. . .r-v . 4 v
e e e Cee

- Time
X l sticks of LO%
the &1me el the test the dynamite was removed, ’
7ere conducted and a rosponse was received in all tast

Dupont Gel
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“Test laterial 8 o7 20 g ﬂupgnb~ﬁgl_n¥na§ibé

S
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‘
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CEAPLOSIVLG DLTLCTOR LVALUAYLON ThOTS

Location of Test Pomb Scction Office

CTinme__{400 hvrs,._ Date_11/6/7% weather
Sensor ;i 1739 Bottle i 1442
Sen§or Yest ol Sensor condition ok

Stabilization time .6 min

Contrel test ok : : -

m {\ . S wr .- Y (3 _:' i Q s
type of Lontaanr Lxplosive contained dnn aper-hag-and-—pleesd-hn-

Location of ixplosive in Containor g decls dwcesnes

lylstance(probe to test mater;a1} 104121 mutside drawer

Sanpling Time ‘ ‘ f!r‘
C Test # 1 -

3.
"

B N O W\

K]

response : Testjf .~ " - Time
RLARKS, R : -
; .Tglstyas‘ahgepc§§ test, At‘thi§;poin§ the explosives had been
n the cesk cdrawer for a total of 28 hrs. again & teass
. each of 3 nin. duration were conducted with no results,
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ELPLOSIVLS DLTLCTOR LVALUATLON TROTS

‘ .Locati‘on of est Bomb Scction Office

@ '."‘l‘imé 1000 hrs. Da‘é,e."r 11/5/71 "-;-‘eathér‘

Sensor ‘1739‘ 5 Bottle i 1412

' Sensor Yest__ Ok Sensor con¢ition ok
o - vt s . gy '
v Stabilization time o min..
Pest Haterial © 8 03 L0 % Dupont CGed Dynamite (pranvlar
® - . Control test ok
" Type of Containor _ Desk drawer/explosive in paper bag )
Lecation of kxplosive in Containor
® ° Listance(probe to test material) 10/12" (outgide drawer)
Sampling Time , o ‘
| L. . Test i 1 3 nin, 5
" W, e 2 6 |
. , ‘s - . ) H 3 - 7
b 8
. o N . ~‘m i St s r’1-.: :
- rlesponse : lTesty - linle
R..LII'MRKS '] ' "‘ s ) N . ) . .
: The paper bag, containing the eiplesive was placed in tho
. desk drawver L hours prior te test. ST
o . : 8 test each of 3 nmin. duration produced no results.
o L : L L
‘ —— e e — ---4-(4‘.-.-! T e i mbmel m e e et e —as S m—— e
TEST OFPrICLR ~?
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Sensor

abiliz

Test Iiat
Control

Type of

. Location of bxplosive in Containor’
Listance (probe to test material)  iyn-cvtad

Saimpling Tinme

'L'C:St . o}.

ation tine 5

erial & oun

Sensor' conuition_ e

Location of Test : P . s
A Bomb Cection Cffice
Time '1500’qrq Date_ 11 /3/71 weather
‘Sensor # 1739 Bottle ;1119 .

{ Frony)ae)
A ) " ¥

test

dirmanite

Lont41nor Gzl nipas 29

. i
% 12" _conped

an hath_ends,

A

Test # 1 : :

LWL N

3 eccnd An a1l 8 teuts.

B et a T -

TEST OFElC“R

Glosann

. kesponse : Testi _ - Tife
HELAKKS e £
Respouse time J: 5 within 2-
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L,{PLOalVL.u DLTL LJOLi J:\fAuUA'L‘lOI TL{)TS
. location of Test domb Section Office -
® ' pime 1200 hrs uate 11/3/71___ Weather
Sensor #1739 ' __Bottle jf 1412
LI Oc,nSOI‘ Yest ok . _Sensor conuition ok '
'. .'. L o 7 . ‘ R .
Stabilization time_ L mine
est katerial ___& oz L0 % dunont Gel prannlan
®  Control test ' ok
Type of Container __ fal pinc 2" x 12" camed on bhoth ends
ecation of kxp osivé in Containor - in nine
Lecation of gl Lo nor X
o - Listanc'e(probc to tcst mntemdl) at 3/16 opening in end cap
o Sanpllné Time ' . o | '
’ < . : leSt jf 1 / '/“.'( 5 )
| f
. . : 8
o gesponse : t,l j L g T mg c e
} ) 1 N .~' i . "

HLHKKKS ' A :
g Ident.ifﬁ catlon s:.frnal rccm.vec. y‘;?’ between 10 to 15 sce,

}/V/

¢
, Thn)T OJ.‘ A’.LCIJ‘R
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| {PLOQ.EVLAJ DLF.JLLOL?.' BVALUSY leI TLET
°. :..‘-.‘;Lo:c:z;t,ion Qf Test Bomb € (,(,t,v(,q of?e ':_~
' Tine ‘“bu hag bate . 11/%, /71 \.ccxtner
L Seﬁsof #1739 Bottle jf 1212
" “....-Sensor Yest, ok Sensor condition_ ol SRR
~Stabilization time . 5 to 6 min, | |
Test Material _ & on 4C & Dupont Gl {wrappad stick)
° v ;
Control test ok s
Type of Containor Ciivanized nipe, 2" x 12 capned_on hnt‘h:.nnﬂq‘,.
° " Lecation of mxplomvc in Containor ___inzide pine

Sampling Tiie

Listance (probe to tcob muterldl) om,sjr’

2 mina

pine_ (2" away)

5

Test #1

el a6 v
-3 d 7 !
B i 8 Ll ?
. e
.fesponse : Testj} © Pine
RLLAKKS , . |
' Probe wes pd.,.,cd dI‘OLﬂd pipe threads and within 2" of
° 7 3/16" hole which was drilled in one cap,
No results
) ’ =
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- BAPLOSIVIL DETLCTOR L“\)’ALUA"L'lOiI} TLOTS
Location of Yest Bomb Section Office
Time 1200 hra. Date  11/1/71 weather
‘Sensor i 1939 Bottle #, 1019
Sensor Yest | ¢k Sensor condition ok
Stabilization time 5 rin, L
- Test ldaterial _ ~ A 63L_Ge2° dynnmitnilgrnnnWéf)
Céntro}btesﬁ. . | ok | _
Type of Container' Er?nﬁmﬁyar Fﬁnskn;" o
Location ofAExpleive in Containor |
"~ Listance (probe to tést materigi) ag-gpng{gﬁb r{
Sampling Time . 5 | ﬁ. | f
Test i 1 5
2_____ 6
3 7
"4 _ . 8
response : | Testif, - . UTiﬁe’
KLLARKS | L | ,
Concealnent test.repeated,'rasulté.ideﬁtiéai“a 
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EL{PLOSIVLY l)L.I.“.l"’Oi L\]:\ MATIO] ThOYS
' ~ Location of Yest Bomb ucoucm 0ffico
e Time 1000 }\rxu Da‘ce 11/1 /'/1 eather
Sensor 1739 Bottle ;4 1412
- Sensor West__ck Sensor condition_ ok '
o

5 nin.

- Stabilization time

Test Haterial

L ou. ;ranv]”" LGS Dymandte placed in open Ixrlenmever

o Control test ok

flask.

L. F]{a‘., 1 contqmn ing

exnlosive

Type of Container

Location of bfplOSlVQ in Containor

at. ocening

®  Listance(probe to test material)

L

Sampling Time ) T
| . Test §# 1 5
: #
o ~ desponse: Testﬁ; - Tine -
RLLMRKS, ' ST '
. . 8 conce*lmont testu were conaucted, in 81l tests the flask
conta 1n4ng the dynemite was 1denLifieu within 5 geceonds,
° o I /_,; L’V
) i : . : Lo f
e e e y vg.t.o oS
X /4L&?f /524/2"'
/ Y
o /’wc i
R R
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' - ELPLOSIVLS DLTLCTOR LVALUATION TLOTS

\ . l

o | e
‘..~.L°C“Ll°n of rest . Bogb Sectiocn Office

P

..

® . | ‘ | o
Time___0900 Dave__ 10/27/7i___ weather

Sensor it '1?19 | _Bottle i __ 11z

Senuor xest ' OP"

P

btab111Zdt10n tlme &) minj

Test liaterial 8 oa. 107 Gel. rronuler in nancy TS

Sensor conuition _ pk

‘ ~ Control test . ‘c‘)k

-Type of Containbr f/ b.g;contsaqwna VWL001vag,n1noad wn 3+r9n1

L00601on of mxploclvc in Conta 1nor

¢ Lis nce(probe to test materzal) "53 lerted dnto slightly open case

6anp]1ncr ilma}
' ’ 1est ﬁ 1.

,!‘ : ,: " ;1ﬁ£”éﬂif”z13 ‘f
b hf

B EEX B NER VS

 sesponse:  Testi 7 Time

RLLAKRKS,
‘ ) Explosiv

¢S p
Identlf ati

TbuT Or'lC R

chnnon

laced in case 12 hours before test,
on made in 8 tcsts Wluh’n 5 uecond

M

SCoe
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4 BAPLOS IVLU DLTLCTOR LVALUATION ThOTS |
@ Tocation of fest  p |
@ U % Y Bowd Section Offico |
‘ Time 1700 hrs, Date 10/;36/{,7.1 iéeather“
Sensor j__ 1739 Bottle i/ k12
- . | e
Sensor Yest ¢k ' __Sensor conuition__ gl
T Stdbilization time___5 min,
Test Haterial ¢ _oz._granular LO ¢ & gal. dn b;zp&n hag.
0 '”Control test OK
Type of Lontalnor _paper bag containing o:«:n'lnsﬁvc% nlaced in
Lo ation of pxplosive in Containor at.‘ca(‘hp cnee
® Listance(perbe to test material) probe i vam,m 1nto ul.!.{j}“tlj open ca
Sampling Time ) P K '
) Test jt 1 5. |
® 3 7
L - 8
Py siesponse : Testiy} - - - ‘ -Tiiﬁé | a .
RELIKEKS , Ca . _ T
Co Ideitification signsl received xlth:m 5 sec, for tegt
1-2~3, test L to 8 tlh. s:.gnal was erratlc -
o , . - _ :
® . :
TEST OFFICER
- _Glenson
® \ e
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® K ELPLOSIVES DLTLOTOR IVALUATION ThGTS

£

..‘"""l LOC&tion Of 'l‘CSt 4, € ,“ ¢ - ' My e
: Bonb vection Cifice

..' : ‘ 1’i_ﬁle____1 Qo{). h":‘q N . Dclt/eng)p %/ 4 vleatilér L : . -. ) . _-..

~Sensor it 973G Bottle if__qp 149

Sensor Yest_ql Senoor conultlon ol

\

\. ) ‘ .
oy Stat lllZdt]Oﬂ tine £ rin.

v

Test “‘terldl..F.nu¢”anoﬁxhhfg_Gu- cr"Wh%zp»w- deveitpiper—bon)
L <

Control test ,K

R i
Type of -Containeor E;~nw haw_;v,&ﬂg“rr4ug%%4m@c

' Locatlon of uAplOulve in Contelnor

- 'Llstance(probe to test i Juterldl)' ocut’side of closcd case
‘ . ‘ ] [ . '

~Sampling Tine - . o 0 0L
o Test # 1 2 min, 5 T

C}ﬁ:j  - , e ,

response : Testi | Tife

No response in eny of 8 tests
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I. PRINCIPLE OF OPERATION

The RPC Model 3232-A Vapor Detection System makes use of the fact :
‘that certain bacteria are luminescent and that fhe infensity of the lumi-
nescence véries due to exposﬁre to certain vapors. Using a pho;ocell and
a differentiating circuit to give an output signal progortional to the
rate~-of-change of intensity; alarm signals can be‘gehérated. Tﬁe RPC

bacterial strains are grown in a biqsensoricartridge. The cartridge is_.

inserted into a sensor chamber, through which a continuous flow of sample

air is drawn. Output signals are detectable in four separate forms:

A. Meter reading
B, Remote recorder (not provided)
C. Alarm light

D.l Alarm horn



II. CONSTRUCT ION

The detection sjstem consists of four major subassemblies (boxes):

A. Detector
B. AC Power Supply
C. DC Power Supply

D. Battery Charge Controller

The Detecﬁor may be Operated rémotely frém a'poﬁer supply by ﬁsing"
a ten foot cable supplied with the system. If portable operation is
desired, the units may be fastened togefﬁer a§ an integral unit and
carried by means of the shoulder harness provided for thétvpurpose. A

one foot cable is used to conmnect the two units for this configuration.

A. Detector
The Detector houses ail components necessary fo; éysfem '

operation except the p&wer source. Internal construction of tﬁe box is
arranged to house most of the elecpronic circqiﬁry in Qné half (benégth

thé panel), and the detector chamber, air saﬁpie pﬁmp,‘élarm.horﬁkin the
other half. The panel is arranged for conveﬁieng opefation‘and meter and
alarm light visibility. A multi-position;meter swigchkﬁliows not only sélec-
tion of biosensor signals but also a check of power supbly voltages. Other. 

switches for system operation are located in the lower portion of the panel.

" Biosensor cartridge replacement is made through an access door

in the end of the unit. The air sample tube is attached to the % inch



tube stub in the top center area of the Detector.

B. AC Power Supply

The AC Power Supply is built for 115 VAC, 60 Hertz pbwer and
contains all the‘necessary tranéformers and electronics to provide the
various voltages and curfents necessary for Detector 0peration.. Power
for Detector operation is.tufned on by a switch on this box. Wﬁén nét‘
in use with the Detector, the AC Power Supply may be used in conjunction'.
with the Battery Charge Controller to‘recharge thé batteries in the DC

Power Supply.

- C. DC Power Supply

This unit is interchangeable as a power supply with the AC unit
and is used for portable operation. The batteries are fused internally,

and no power switch is supplied with the unit,

D. Battexry Charge Controller

This unit contains the electronic components and circuiﬁry
with which to charge the batteries in the DC' Power Supply. The controller

derives its power from the AC Power Supply.




III. DESCRIPTION

A. Sampling System

The air sample is drawn through the ﬁnig by a diaphragm-type
pump which is operated from a 6 VDC reguléted power supply and céntrolled
by the PUMP ON switch on the Detector panel. The flow is factory-adjusted
to an optimum rate of 1 liter/minute. The sample flow is‘directed b; the
sample tubing into the exposure chamber where it passes‘across the surface
of the luminescent bacteria. If thé vapor-of-interést is present the
bacteria respond by changing their luminescent lével. A photocell;
mounted opposite the biosensof, produces an electricai‘signai_prOportional
to the light intensity which is then amplified and conditioned to provide

4

the various output forms.

B. Electronic Circuitry ' N :

The light emitted by the biosensﬁr_is ex;reﬁely'diﬁk(somewhat
comparable to that reaching the earth~fr6m a star) aﬁd; tﬁeréfore, must be
amplified many times to give a usable éignalf A‘plug-in typé‘printed |
circuit bgard in the Detectof contains complete éolid sfatg components
énd circuitry. The circuit notkonly.pfovides high ampliéatiBn, but aiso

determines its rate-of-change, and whether its direction is pdsitive or

negative in order to actuate the proper alarm for the vapor of interest.

Another printed circuit board is contained in the Detector to

provide temperature control of the detector chamber to within 68 to 70°F.




Iv. OPERATING INSTRUCTIONS

CAUTION: DO NOT REMOVE BIOSENSOR
CARTRIDGE WHEN POWER IS ON

A, Initial Set-Up

1. Connect the Detector to either -the AC or DC power'supply

" by means of the l-foot or 10-foot eléctrical cable supplied with the

system. Make sure that the connectors on the cable ends are completely
engaged into the sockets on the boxes. Only a few screw threads should

be visible on the correctly-mated connector.

If the AC Power Supply has been connected to the Detector,

assure that the push-pull power switch is OFF by pulling the end portion

of the switch outward away from the box. Plug the AC cord of the power

supply into a receptacle which provides normal‘llslvolt, 66 Hertz power.

2. Assure that the SENSE switch on the Detector contrdl'paqel
is OFF, then open'cartridge access door, remove the éartridge co#er and
insert a biosensor cartridge info thg detectof ;hambér with the 0penbend
towards: the chamber. Use care that nothing fouéhes thé oPén end during
insertion. Replace the cover finger-tight, replaég.the piece of soft

insulation on the cartridge handle, and close the hinged access door,

3. Turn on the SENSE switch and verify that power is on
by observing a meter reading to be essentially full scale in each.
direction when the meter selector switch ié.swifched from +15 to -15 |

positions.




4. Determine ambient air temperature, If it is warmer than
69° turn TEMP switch to COOL, If it is cooler than 69° turn TEMP switch
to HEAT, Verify that a whirring sound can be heard from a cooling blower.

NOTE - The TEMP switch should always be off when the SENSE switch is off.

5. Turn on the PUMP ON switch and.verify that a "buzzing"

sound from the pump can be heard,

6. Display the intensity output by turning meter switch to
its INT position and adjust GAIN control give an intensity reading of

from 20 to 50. NOTE - A higher intensity voltage will produce a

~correspondingly higher rate sensitivity. If an intensity voltage of 20

to 50 cannot be reached by maximum clockwise rotation of the GAIN con-

- trol the biosensor is too dim and should be replaced.

7. Turn the switch to RATE, and wait a few minutes until
the rate reading on the meter reaches and remaing in the range of
T 25, as indicated on the glass face of the meter., Detector is now

ready for sample tests.

B. . Ogeration

1. Sampling of vapors will cause a variation of the light
intensity of the bacteria. This can best be observed by watching the

meter while its switch is in the RATE position.

2. Periodically check the intensity reading and readjusf the




gain potentiométer if the reading falls below 20,

3. Shut down of the Detector after use consists of turning
off the following switches:
TEMP switch  (Detector panel)
PUMP switch  (Detector panel)
SENSE switch (Detector panel) | o : -

" Power switch (AC Power Supply)
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V. MAINTENANCE

Except for battery recharge, the system does not require any

periodic maintenance.

To Recharge the DC Power Supply

A. Cennect the DC Power Suppiy to the 2=foot céble of the Battery.
Charge Controller. v

B. Connect the AC Power Supply to the Controller usiné eithér
thé 1-foot or 10-foot extension cables. |

C. Turn on switch of the AC Power'Supply.'

D. Depress each of the two switches on the panel of the Battery"
Charge Controller. Note that each of the two indicator lights near the
switches illumiﬁéte. | |

E. Charger will automatically shut off when batteries are cﬂarged.

Both lights must be out before DC Power Supply is fully charged.

NOTE: The lead-acid batteries of the DC Power Supp;y have a slight‘
decay to thesir charge if stored or unused.fof long periﬁdé. It ié rec- |
ommended ﬁhat if the DC Power Supply remainé unused for a mopth or longer,
it §hou1d be recharged in the manner described Qbové. ‘Tﬁis type of charge
should ;nly require approximately 1 to.2 hours, as cOmpafed to 12 to iS

hours for a complete recharge. . : :
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I. PRINCIPLE OF OPERATION

The RPC Model 3334 Vapor Detection System makes use of the fact
that certain bacteria are luminescent and thgt the intensity of the lumi-
nescence varies due to exposure to certain vapors. The RPC bacterial
strains are grown in a biosensor cartridge. The.cartridge is insérted
into a sensor chamber through which a continuous flow of sample air is
drawn. Using a photocell and an electronic circuit to give ;q out?ut
signal proportional to the rate-of-change of intensity, various output
signals are generated when a épecific vapor is present in the sample

air. Output signals are presented in three separate forms in the

Model 3334:

A. Recorder output (recorder is not provided)
B. Alarm lamp

C. Alarm buzzer

The Model 3334 contains an environmental control system to maintain
the biosensor cartridge at its optimum temperature and a humidifier to

precondition the sample air.
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IT. DESCRIPTION -
The detection system consists of four major units:

A. Detector
B. AC Power Supply

C. DC Power Supply

. D. Battery Charge Controller

The Detector may be operated from either power supply. The AC
Power Supply and the Battery Charge Controller are used to recharge the
Batteries in the DC Power Supply. The necessary interconnecting cables

are also supplied,

A. - Detector
The Detector houses all of the‘components‘necessary for system
operation except the power source. The Detector is designed as a hand-held
device and is connected to the DC Power Supply through an integral 3-foot
cable or to the AC Power'Supply through an integral 3-foot cable plus a

6-foot adapter cable.

Two éwitches for system operation are located on the detector
panel. The panel contains the following:

Power Control Switch (OPERATE-OFF-STBY)

Audible Alarm Switch (AUDIO OFF-ON)

Recorder Qutput Connector (RCDR)

Battery Level Warning Lamp (CHG BATT)




Null Lamp. (NULL)

Alarm Lamp (ALARM)

Biosensor cartridge replacement is made througﬁ an opening
in the base of the unit. The sample inlet and the humidifier fill tube
protrude from the side of the unit. A handle is provided for carrying the
. Detector. The base of the unit provides the heat dissipating surface

I

required for the environmental control system.

The air sample is drawn through the unié by a vané-type
pump which is operated from regulated DC power and controlled by the
STANDBY~-OPERATE switch on the Detector pénel. The flow is factory-
adjusted to an optimum rate. The sample flow is directed through a
humidifier and into the exposure chamber where it impinges on the active
surface 6f tﬁé biosensor cartridge. If the vapor-of-interest is presenf,
. the bacteria respond by changing their luminescent level. The resistance
of the photocell, mounted opposite the biosensor, is proportionai to the.
light intensity and the varying resistance is processed to provide the

various output forms.

Ihe light emitted by the biosensor is extremely dim (somewhat
comparable to that reaching the earth from a star). A printed circuit
board in the Detector contains solid state circuitry to provide a voltage
proportional to the change of the light intensity. A triéger circuit is
provided to actuate the alarm, if the magnitude and direction of the

intensity change indicates the presence of the vapor-of-interest.




Another printed circuit board in the Detector contains circuitry

to control the temperaturé of the detector chamber to 69°F (t 1°F).

Circuits are included to monitor the battery voltage levels.

If a battery is discharged, the CHG BATT lamp will light and remain

lighted.

B. AC Power Supply¥®

¢

The AC Power Supply is built for 115 VAC, 60 Hertz power and,
in conjﬁnction with the adapter cable, it contains all the necessary
circuitry to provide the various voltages and currents necessary for
Detector operation. Power is applied to the power supply by a switch
on the box. The AC Power Supply is also used in conjunction with the

Battery Charge Controller to recharge the batteries in the DC Power Supply.

C. DC Power Supply

This unit is designed for use during portable operation
and can operate the Detector for over four hours., The batteries may be
recharged as necessary by using the AC Power Supply and the Battery Charge

Controller.

D. Battery Charge Controller

This unit contains the circuitry to charge the batteries in
the DC Power Supply. The controller derives its power from the AC Power
Supply. The charging cycle is automatically controlled to eliminate any

possibility of overcharging of the batteries.

*The AC Power Supply was delivered with the Model 3232-A systems.




IIT, OPERATING INSTRUCTIONS

A, Initial Preparation

1. Connect either the AC Power Supply (using the adapter cable)
or the DC Power Supply to the Detector., If the AC Power Supply is used,
plug the power cord into a standard 115V, 60 Hertz outlet and turn on the

supply by pushing the switch (the self-contained pilot lamp should light).

2, Place the OPERATE-STBY switch in the STBY position to
allow the environmental control system to operate. About five minutes
is required to stabilize the temperature of the unit. Assuré that the -
CHG BATT lamp is off before proceeding further. The CHG BATT lamp may

flash occasiondally, which is not cause for recharging the batteries.

3. Fill the humidifier with distilled water through the
fill tube (beside the sample inlet probe). 'Wiéh no biosensor in the
chamber, operate the pump for five minutes by placing the OPERATE~-STBY

switch in OPERATE,

B. Biosensor Insertion

1. Momentarily place the OPERATE~STBY switch in OPERATE to

clear any water from the inlet probe.

2, Remove the cartridge cover (in base of the unit) and dry
chamber prior to insertion of biosensor. Insert a biosensor cartridge into
the detector chamber with the open end towards the chamber. Use care to

assure that nothing touches the open end of the cartridge. Replace the




cover finger-tight.

3. Leave the OPERATE-STBY switch in STBY until ready for
use (if immediate use is desired, leave the switch in STBY for at least two

minutes),

C. Operation

1. Switch the OPERATE-~STBY switch to OPERATE and wait unfil

the NULL and ALARM lamps are off. The unit is now ready for operation.

2. Place the sample inlet probe into the area of interest
and hold it there for 10-20 seconds to avoid false alarms. Do not block

the flow through the probe or unduly move the unit about.

3. If the vapor-of-interest is present, the ALARM lamp will

light and the ALARM buzzer will sound (if the Audible Alarm Switch is ON).

4. After the exposure, the alamm will turn off and the NULL
lamp may light due to a backswing. Wait until both lamps are off before

attempting further detections.

D. Battery Charging

1. If the CHG BATT lamp lights continuously, the DC Power
Supply requires charging. Do not charge the unitAunless,_the light indi-

cates a low charge condition.

2. Connect the DC Power Suﬁply and the AC Power Supply to

the Battery Charge Controller and turn on the AC supply.




3. Press all pushbutton switches on the Battery Charge

controller, All of the indicator lamps should light. When each battery

is charged, the respective lamp will turn off., When all lamps are off,

the DC Power Supply is
the button is released

pushed, the battery is

E.  Storage

1. If the

place the OPERATE~STBY

fully charged. If a light does not stay on when
and/or a buzzing sound occurs when the button is

already charged sufficiently,

system is not to be used for a period of time,

switch in the OFF position, remove the biosensor

cartridge, and disconnect the power supply from the Detector. °




IV. MAINTENANCE

Periodic Service

1. Battery Charge - The DC Power Supply should be charged only

when necessary. It is recommended that it be charged (see Section III for

the procedure) whenever the CHG BATT lamp indicates a low charge condition.
Do not allow the batteries to discharge completely (disconnect the supply

from the Detector when stored or whenever the CHG BATT lamp lights.)

2.  Filling of the Humidifier - The reservoir of the humidifier
‘ should be filled prior to usage qf the Detector. Use distilled water and
‘ fi1ll with a syringe or eyedropper until no further water can be absorbed.
Operate the pump (by placing the OPERATE-STBY switch in OPERATE) for about
i;. five minutes and make sure chamBer is not wetted by excessive water before

inserting a biosensor cartridge.

3. Cleaning of the Inlet Probe - After any extended usage, the .
inlet probé should be cleaned by the following procedure:
a. Remove probe by géntly twisting and pulling.
] ‘ b. Rinse probe with warm water and allow it to dry.
c. Remove the biosensor cartridge cover and force distilled
water through the inlet passage from the inlet of the detector to the chamber.
d. Put a pipe cleaner through the inlet passage f.rom the inlet
to the chamber. Remove the pipe cleaner and rinse per Step c¢.
e. Replace cover and probe.
i. f. Operate the pump (by placing the OPERATE-STBY switch in

. OPERATE)' for about 10 minutes before use.
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4, Cleaning of the Pump = The pump ma& become fouled with particles
or fluid after a period of use. The symptoms are a noisy clatter or a |
high-pitched whine, 1If this occurs, the pﬁmp must be cleaned by following
these steps: |

a. Remove cover by removing the four screws on the sides and
the top screw on the panel.

b. Slide sleeving back and unsolder the photocell leads Zemerging
from hole in circuit board),

c. Remove screw in rear of circuit board and the two screws in
bottom of panel. Unsolder the graf wire from the pump and unplug the recep=
tacle. This disconnects the panel and circuit board from the base of the
unit.

d. Loosen the two screws holding the pump to the bracket and
remove the four screws that hold the end plate to the pump body. Do not
allow vanes to fall from the pump as the end plate is removed,

e. Remove vanes one at a time and clean all surfaces (except edge
that is towards the bottom of the rotor slot) with fine emery paper. Replace
each vane in its original orientation.

f. Wipe end plate with a clean cloth and allow rotor to dry
(if it is wet). Then replace end plate and tighten all six screws (four in
end plate and two in bracket). |

g. Verify that hose between the pump and the.exposure chamber
is in place;

h. Reconnect connector, resolder the gray pump wire and replace

the circuit board-panel assembly,



i. Resolder photocell leads and slide the sleeving over the
joint.

j. Replace cover,

Adjustments

No adjustments are necessary for normal use of the unit. However,
the following adjustments may be made for gpecial applications by removing
the cover (four screws on cover and one screw on top of panel), and adjusting
the potentiometers as follows:

Alarm Level...The signal level required to actuate the alarm
can be varied by adjusting potentiometer P2A CCW to move alarm point closer
to zero (for dynamite uﬁits), or P3 CW to move-alérm point closer to zero

(for heroin units). See sketch for location of controls.

Null Level.,.The signal level required to actuate the null lamp
can be varied by adjusting potentiometer P3 CW to move null point closer to
zero (for dynamite units), or P2A CCW to move null point'closer to zero

(for heroin units). See sketch for location of controls,

No other potentiometers should be moved from their factory-set

positions.

o VIEW LOOKING

el o ' @
P3 , PROTOCELL 2NN _ON Top

PZA

’ 0000
Y | T FRONT

OF BOARD




(-18\) B- INPUT. O

To ?HOTOCELL{%

RECORDER & |

eV B+ INPUT ©— I le L
Rl

| g ‘

45&%?

1K :
MPSG520

HiE
!

IN9668 7ZSCRI

R 13K
NANNS

D

=

100

- Cz,ﬂiﬂmm R

IMEE §
| E

BATTERY LED (D

‘ ®— R% 1.3K
ALARM | LED @———2ie
L AAA o .

ALARM ZLED @—
ALMRM L LED @______*__.I_Z.%\N;\Q—dr _

CROUND @

g

1.7

ALARM T @
. |
R13
R4
BIK

ALABM | (Br
6.9K
ElKé

5K ¢ \

| /

' e J\;R\%'\r ~

. 4t 30K A
. fa5 T 1 |
, | SR
‘ 15K |3
h A
B N
NA{24

"va; | .
RZ! %\OOK

PZA

fsv; 6.1K

& %ma




- s . oL
e ) T N L i
R, SR g L e R T e i S

1
%

1

)

A

“OO5MED

ADS(1

R9 R0 2IMEGE
AN AN

CR4- | IN4S®

IN4se ! CcrE
R

Ri

i R e

RIVIEVERS

|t

83
Q4 -
MPSER22
1= 160MED
+C7

| CRBA_ )

G i S et

|
&
§
] R2b,

smé

W

R37 SR38
BiK & 6.8

Q12
MPS®5272

IN4 124

waies "

an.
I

R4T R4S
6.3k LK

IN4124

CRY

Qe |

6.3XS R55

N4 124 (1t

-

| iiN?sa-'

- i L 2
Fennin, SSUURSTUMIT, PSR




IN42LD4

Q4
MPSGHI 2 f

L= 100mED
+C7

casA/jL IN96EB

IN4|lG
aZl

Q2

s
-Em’m
CRWD|

i INT54-

b

IN4124

-

RG! QesL

12K K
Qe

RS

S13K




Ve

RM ED107 RPC CORP,

GROUND @

ALARM | (B
ALARM 7 (&

4

R23
6.8K RQ4§ g5 .
RZQ% BIK & SBIK :

MPS G522

QGA I

T L)
2N4401 30K
2l NaoT

RZL 100K

BATTERTY

chanee @
+6V INPUT @
+2V INPUT @&

®~ MDIUST PLA COUNTER CLOCKWISE TO DECREASE.

3
<




&

A
L

b

& &

365

R3]
5«&43 51K

IN4124

Re&
110K

RG2S
| 50K

2N3903
"/ queh

4

4

MSD G100
: 4 ) 1C?—;l4‘ o
| |
—@Tcm&
v NMSDGIOONTS 7

R31

4124
al2

RS2
5.6K

"

82K 10¢S 4

NG| 26 |9
QZ|

RT3
K

221

w4124

RN TSt W

e

s e kA i

(SE POSITIVE ALARM VOLTAGE .

ASE NEGATIVE ALARM VOLTAGE.

’ 7'ro|.mncu (uLEss a7 am

LlNEAR o

SURFI
FSNISI




RS |
R52 RE4
s TTE Zeav zow%ﬂ by §22 R&D ch( R
81K 10% 150k 2k K
Qi“r :

N4\ 2 ARV~
az/

| | %e.é\c
R RM o
RO e mage
31 Q0 SR TV7.10 SN W <L & S ) 1/ S |
' ~ 4124
I | ! .

Bk w5 RSG o W

“Ru. Y 12K

~ IN754 T INTS4

S g e e g s T e — 7_1}* T e i g e T e S s . ¢

o

]ﬁf

Ro6 |
ok

© RPC CORPORATION o
| 1222E.GRANDAVE _ELSEGUNDO,CALIE. .
ENGINEER: —  DATE T scA]_E MM;:V

- 00 NOY, SCALE DRAWING
é ~ DRAFTSMAN: ~ — DATE,, ~~_ " MATERIAG . .

' 2 4 2 { \ —{ 0 . A |
T T T 7T T CHECKED BYZ T T DATES R
: ‘ FINISRE

APPROVED BY: ~  DATE: "

71'0Lzamczs (umesso?n?wusi?~ ugi DETECTOR PROTOTYPE NYFD mn&." ERcnld

- SURFACE
ANG _.xc vFlNISH e



—

PELTIERS
# %

-

e r—— piomanits: ottt it e e e sttt

2 Ia
NN N N S
s
St
PUMPL " JINT
o T i
POWER
INPUT
CONNECTOR
A 18\/; B"' @r

GND | B —

GND |~ (©) a
&Y+ @ —— — . .
- 6 V @ L 1

+2V | HA — g

| POWE . 5
INTERCONNECT 1Y &Y Y &Y &Y &Y .

SENSOR CHAMBEE

GROUND.

v




g T T T T e |
ALARM NULL ‘ A

. THERMISTOR Ao @5 BATTEES
é“ | | (M e QL) |AMBER, POWER SW.
a | | F STBY /
PHOTOCELL | ! ON: N QUTPUT ]
: P ALARM] SW. L ‘
NSRS [ O L 5 UUUUOU ot S 0 O S N U
L S PNV | :
JRETN . ?
PLT_JINTERCONNECT g ,
;‘ ~ | f

R . i
B _ .
E LAl :
CRAMBER Yo | AN | (B DR N |y
oD o L@l o olelolelel O
jroue L ORI O MR oMM

ELECTRONICS P.C. BOARD
— | mm l . -
L NTF SN N2 AR |272E, GRAND AVE  EL SEGUNDO CALIF,
f Q.@“ @/ : @ 4 2’) STRLE REre G e Gt PATE
TEMP, CONTROL 1097
 P.C. BOARD | b
"DETECTOR PROTOTYPE-NYFD [y o
SYSTEM WIRING DIAGEAM o



9
z
=

Lt

¢ - @ ®
e  °
: .
‘.
.

+18 70424 VOC

UNREGULATED. O

. R‘ Q‘ .-
A AATAY
(%% IN4400
THERMISTOR ' " _Q} '
INPUT - CI_BoweD Rt At
| | 1| | f
\@ 1 ‘ J RA- ‘
RS S=—i? LA —
10K | S
GROUND @
R233BK . it
-18T0-24\DC. | @5
' gNazauLATe O .

| RI4 B2 ARE METAL FILM RESISTORS.

.. B3 POTENTIOMETE®R - BOURNS 200P-1-103.

RLI 4 BLZ, POTTER 4 BRUMFIELD, , R40-E3 -4 -V§0O.
- NOTES: " '

T +3VDC

S A e
o «7} 4}-2\.

RPC CORPORATION

l’LiZE. GRAND AVE EL SEGUNDOQ,CALIF,

SCALE.-

Revisions BY BATE
. OATE 2_9-_’7—-
P\ibi
. [ DETECTOR PROTOTYPE. NYPD [ 0
~ TEMP, - comzzoL PC. EOARD 72 -008




® L o
- '. s“.(

;. = . .

! i

b —BATTERY

A.C. PWR
o supPLY
G«
, !
+6 —El&
= §
e
. |
+10 I_<
' |
Lm0 —H &
‘ : !
coaeh —P
Is l
-24 Sl &
i
e —Bl
|
24 —Bl &
{_

] PACK. .
S 4
% H—vs
>E—-8
>‘>j—§—-:+3
>l' D ':+’L'L
Sle a1
,\l,f -g’_—-:-t-i?.’ ‘
% A—-—-::‘-?.Z.

DETECTOR PROTOTYPE -NYPD

.. CRARGE CONTROLLER SCHEMATIC

W/D.M 2'%’77—'






