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ABSTRACT: This study indicated that preconditioning a document in a humidity chamber 
maintained at 40 to 60% provided the most information from indented writings. It further indi- 
cated that aerosol application of the toner provided more information than cascade application. 
This study also indicated that electrostatic detcction apparatus (ESDA) examination for in- 
dented writing has no deleterious effect on subsequent latent fingerprint development. 
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Background 

The use of the electrostatic detection apparatus (ESDA) device to visualize indented writ- 
ings has been commonplace for several years. While the exact mechanism of this visualiza- 
tion process is not clearly understood, the results are dramatic and allow the questioned 
document examiner to provide information that was previously unobtainable. 

While ESDA is an effective tool for the examiner of questioned documents, some question 
has arisen in the recent past as to whether or not ESDA or some preconditioning require- 
ment such as exposure of the document to humidified air may have a negative effect in latent 
fingerprint development. 

It is not the intent of this paper to postulate a mechanism for this visualization nor to 
suggest a mechanism for the effect of relative humidity (RH). This paper presents the results 
of an empirical study involving two methods of toner application, distance of the corona 
discharge wand from the questioned document,  the effect of relative humidity, and the effect 
of ESDA on subsequent latent fingerprint development. 

Equipment  

The work was done using the following: 

(1) electrostatic detection apparatus (ESDA) device manufactured by Foster and Freeman 
Ltd, 36 Broadway, Grays, Essex, RM 17 6 E W, England and 

Received for publication 26 Nov. 1982; accepted for publication 31 Dec. 1982. 
ISpecial agent and document analyst, respectively. Federal Bureau of Investigation. Washington. 

DC. 

697 

Copyright © 1983 by ASTM International



698 JOURNAL OF FORENSIC SCIENCES 

(2) Model TH JR Constant Humidity and Temperature Test Chamber manufactured by 
Tenny Engineering Inc., 1090 Springfield Road, Union, NJ 07083. 

P r o c e d u r e  

Papers from the sources listed in Table 1 were tested. 
Each of these ten types of paper were identified and then written on such that each test 

piece bore four levels of indented writing. All test pieces were handled with no protection so 
that fingerprints could logically be expected. 

Three test pieces from each of the ten types of paper were placed in the chamber of the 
Tenny model TH JR for approximately 15 min at a controlled humidity. The humidities used 
for this study were 90, 75, 60, 40, and 0%, all at approximately 20~ (0% was approxi- 
mated by storing the test specimens in a vacum desiccator for 24 h). Following this humidity 
conditioning the three test pieces were examined on ESDA. 

One of the three test pieces conditioned at a specific humidity was examined by aerosol 
application of toner. The corona discharge wand was kept at a constant 38 mm (1 V2 in.) from 
the paper surface and the corona discharge wand passed over the test piece seven times (ap- 
proximately 15 s). The aerosol trigger was pressed for short periods of time (approximately 
1 s) and the indented writings allowed to develop normally. 

One of the three test pieces conditioned at the same humidity was examined using cascade 
application of the toner. Again, the corona discharge wand was kept at a constant 38 mm 
(11/2 in.) from the paper surface for seven passes (approximately 15 s). 

TABLE l - -Paper  tested in study, u 

Paper No. Description 

1 

9 

10 

U.S. Government Bond, watermarked, manufactured by Howard Paper Mills 
Inc., Dayton, OH 
25% cotton fiber 
size: 81/2 by 11 by 0.004 in. 

4024 dual purpose "xerox paper" 
size 81/2 by 11 by 0.0035 in. 

GSA stock No. 7530-00-239-8479 
white unruled scratch pad 
size 5 by 8 by 0.003 in. 

GSA issued "steno pad" 
white, lined 
slze 6 by 9 by 0.003 in. 

Eagle-A erasable white bond, manufactured by Fox River Paper Co., Appleton, 
WI 54913 
size 81/2 by 11 by 0.0035 in. 

Eagle-A white bond, manufactured by Fox River Paper Co., Appleton, WI 54913 
100% cotton fiber 
size 81/2 by l 1 by 0.005 in. 

GSA stock No. 7530-00-286-6173 
yellow legal pad 
size 8 by 12V2 by 0.003 in. 

GSA stock No. 7530-00-285-3083 
white lined writing tablet 
size 8 by 10 by 0.004 in. 

GSA issued three-hole white lined notebook filler with rounded corners 
size 8t/2 by 1| by 0.003 in. 

Continuous feed computer printer paper supplied by Elgin Business Forms Inc., 
Elgin, IL 60123 
size 15 by I l by 0.0035 in. 

~1 in. = 25.4 mm. 



NOBLETT AND JAMES * ESDA DEVICE 6 9 9  

One of the three  test pieces condit ioned at the same humidi ty  was examined using cascade 
application of the  toner  with the corona discharge wand kept  a constant  76 m m  (3 in.) f rom 
the paper  surface for seven passes (approximately 15 s). 

To test the reproducibil i ty of the observations,  the test was repeated 45 days after  the  
initial test using additional three test specimens each from the same original ten types of 
paper. 

Table 2 summarizes  the test procedure for the specimens tested. 
In addit ion to the specimens taken for ESDA examinat ion ,  an addi t ional  specimen was 

used as a control for latent  f ingerpr int  development.  
Data  regarding the visualization of the four levels of indented writing on each specimen 

were recorded. In order  to evaluate the  condit ions tested, the legibility of the  visualized in- 
dented writings at each of the four levels were assigned point  values. If the  indented writ ing 
was rendered legible it was scored as two points.  If some writing was rendered visible bu t  not  
legible, it was scored as one point.  If no writ ing was observed it was scored as zero points.  

For instance,  a technique  tha t  visualized legible writing on all four levels was scored as 
eight. A technique tha t  visualized some writing on one level tha t  was not legible and  no 
visualization of the other  three was scored as one. 

The raw data  for the two test series (a total  of 300 specimens) are shown in Table  3 and  
summarized in Table  4. 

Figure I is a g raph  of the data  in Table  4 tha t  represents  the average for all ten paper  types 
tested compar ing  aerosol applicat ion of toner  versus cascade applicat ion of toner.  

Figures 2 th rough  11 are graphs  of the data  for the individual ten paper  types. 
After all ESDA testing was complete,  the 300 test specimens and  the control specimens 

were t reated for latent  f ingerpr int  development.  The development  technique  was s t andard  
ninhydrin t rea tment .  The effect of ESDA examinat ion  was de termined  by compar ing  the  
ability to develop latent  f ingerprints  on the test specimens with tha t  same ability on the con- 
trol specimens tha t  had not been examined on ESDA. No considerat ion was given to the 
quality or quant i ty  of the  developed latent  f ingerprints .  

Comments 

Note tha t  the results given reflect the  average for all ten papers  tested. The reader  should  
refer to the data  and graphs  of the individual paper  types for a more precise comment  on the  

effects of humidi ty  and  toner  application.  

TABLE 2-- Test procedure ,  a 

Toner Application 

Cascade 
Sample Population Of Relative 

Each Paper Type Humidity,% Aerosol 1V2 in. 3 in. 

Total 

3 0 1 1 1 
3 40 1 1 1 
3 60 1 1 1 
3 75 1 1 1 
3 90 1 1 1 

1S b . . . . . . . . . . . .  

al in. = 25.4 mm. 
t'A total of 150 specimens were tested (15 specimens from 10 paper types) during the 

initial test phase then repeated using an additional 1S0 specimens for a total population of 
300 specimens. 
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The subject of length of time in the humidity chamber for optimum results will be ad- 
dressed in another study. 

Resul t s  

1. The ability of ESDA to visualize indented writings varies greatly from one paper type to 
another. 

2. The aerosol method of toner application produced the most usable information from 
the indented writings. 

3. When the cascade method of toner application was used, the corona discharge wand 
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FIG. 1 l--Paper Type 10 where aerosol is solid line and cascade (38 mm [1..5 in.]) is dashed line. 

kept at a constant distance of 38 mm (I~A in.) from the paper surface produced more infor- 
mation than the wand kept 76 mm (3 in.) from the surface. 

4. The study indicated that  the most useful information was gained from documents that 
were conditioned in a humidity chamber  for 15 min at 40 to 60% RH. 

5. This limited study indicated that examination by ESDA had no effect on subsequent 
development of latent fingerprints. 
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