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Vacuum Box: A Validation Summary to Incorporate 
instrumentation in the GBI Footwear Physical Detection and 
Enhancement Procedures 

Purpose 
The purpose of this proposed validation study is to conduct a performance check to 
determine if the Vacuum Box works as intended, and, if so, to incorporate into the 
DOFS Impressions procedures manual. 

Background 
The Vacuum Box is an instrument specifically designed for forensic application. It is 
widely used in the US and in Europe by forensic practitioners specifically in the field 
of pattern interpretation for Footwear and Tire Examinations as well as for document 
examinations. It is a non-destructive method that is used in a controlled laboratory 
environment to visually detect, develop, enhance, and collect footwear and tire track 
impressions on porous substrates, by applying an electrostatic charge on the questioned 
items. 

Currently at the DOFS Impressions section, two processes are utilized to conduct 
similar non- destructive methods with two separate devices: 

• Electrostatic Dust Lifting: This is a non-destructive technique used primarily 
for the detection and/or collection of dry origin residue and dust impressions 
on both porous and non-porous substrates. Special considerations for this 
process is to ensure that the impression is of dry origin (e.g., dust impression). 
Impressions may be collected either once or multiple times. Electrostatic dust 
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lifts of impressions are considered to be fragile. Electrostatic dust lifting will 
not work on wet-origin impressions. 

• ESDA (Electrostatic Detection Apparatus): This is a non-destructive technique 
used primarily for the detection and/or lifting of indented impressions on 
porous substrates. Indented impressions are those that are generally described 
as occurring when, for example, writing is made on a piece of paper resting on 
top of other pages and leaves an impression on the lower surface. The same 
premise can be applied to an indentation that may encompass other marks or 
impressions (e.g., footwear or tires). Special considerations for this process 
include paper composition (e.g., pliable enough, thick/thin) and whether an 
impression is believed to be on underlying or subsequent pages. This process 
will work on substrates where either the underlying/subsequent pages or the 
top surface/page are available; however, the pages must be of a similar, flexible 
nature. This process will not work on hard substrates, or where an indentation 
cannot transfer. ESDA2 lifts of an impression can be collected once or multiple 
times. 

Vacuum Box Process 
Processing via Electrostatic Dust Lifting and Indented processing are currently 
performed by using the Electrostatic Dust Lifter and the Electrostatic Detection 
Apparatus (ESDA2). The Vacuum Box is a single piece of equipment that allows 
for the processing of evidence items via a non-destructive, physical means. 

• The processing of items using the Vacuum Box via electrostatic charge is as 
follows: 

1. Place the item on the vacuum bed of the instrument and cover it with 
the clear plastic film. 
2. Switch on the vacuum to eliminate the air gaps. 
3. Charge the film with the Corona unit for 10 to 15 seconds, and the 
dust impressionwill be transferred onto the film. 
4. Switch off the vacuum and remove the item, with the adhered plastic 
film, Place the item on the glass board of the photo table with the plastic 
film side against the glass. 
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5. Remove the item. The dust impression will be on the plastic film. 
6. Photograph the impression with darkfield lighting. 
While not required, an additional adhesive plastic film may be placed 
onto the film that collected the dust impression. This is to protect the 
impression from damage and further dust accumulation. 

• The processing of items using the Vacuum Box via indentation is as follows: 

1. Place the vacuum plate on top of the vacuum box, and plug in both 
the vacuum pipe and the ground cable. 
2. Place the item on top of the vacuum plate. Use tweezers to handle the 
item becausefresh fingerprints may be developed. 
3. Cover the document and vacuum plate with the clear plastic film. 
4. Smooth the film flat to eliminate all wrinkles and air gaps. Use a 
cotton ball and a partial vacuum from the vacuum box to accomplish 
this. 
5. Switch the vacuum pump on. Cut off the excess film. 
6. Charge the film with the Corona unit for 10 to 15 seconds. 
7. Use a fingerprint brush and developing powder to develop the 
indented impression. 
8. Cover the developed impression with an adhesive-backed film. For 
good adhesion, rub the surface with a piece of cotton or a roller. 
9. Photograph or make a high-resolution scan of the developed 
impression. 

Objective and Scope 
The objective of this proposed validation study is to determine if the Vacuum Box 
can be utilized as a supplement to existing techniques already in use in the lab. 
This validation study is limited to a performance check of the new instrument. It 
is outside the scope of this validation to conduct a comparative study between 
existing techniques at the lab and the new instrument. 
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Welcome, 2019 New Members!
 

Timothy Quimby, Valdosta PD
Michael Cartrett, Valdosta PD
Tracy Haddix, Valdosta PD
Jordan  Greene, Valdosta PD
Eyric Williams, Warner Robins PD
Jason Gourley, Crisp County SO
James Snider, Hinesville PD
Lucinda Davis, FBI
Marilyn Anderson, Savannah PD
Marri White, Columbus PD
Leann Cortex, Columbus PD
Benjamin Braddy, Columbus PD
Quintin Bange, Carrollton PD
Charles Coats, Carrollton PD
Matt Reeves, Habersham County SO
Jillian R. Ridge, Douglas County CO
Kelly Peak, GBI
David Ingle, Warner Robins PD
Brittany Fleming, Liberty County SO
Tracy Jennings, Liberty County SO
Breena Davis, FLETC
Gregory Jordan, GPSTC
Charles Gregory See, GPSTC
Nicholas Masters, Crisp County SO
Paul Stagner, Lowndes County SO
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Validation Summary 
To ensure that the instrument operates as intended and that consistent 
development is acquired, the following trials were performed. 

1. The method utilized for the detection, enhancement, and collection of dry 
origin and residue impressions via electrostatic charge on porous substrates. 

a. Impressions of dry origin were placed on various porous substrates. 
The surfaces selected to create the test samples were: glossy paper (i.e., 
multicolored magazine) white paper, newspaper, tissue paper, and 
construction paper; five samples total. 
b. The impressions were made by tracking over carpeted floor areas with 
a pair of test shoes and then tracking over the test samples placed on a 
smooth tiled floor area to deposit possible impressions. 
c. Each sample containing a test impression was placed on the vacuum 
plate as specified in the Vacuum Box operations manual, steps 1-3 or 
steps 1-6. 
d. The results obtained were evaluated to determine if suitable 
development, as described by ANIMP 01, on the items occurred and 
were photographed by dark field lighting as recommended in step 6 on 
the Vacuum Box operations manual. 

2. The method utilized for the detection, enhancement, and collection of indented 
impressions on porous substrates. 

a. Indented impressions were placed on several porous substrates. The 
substrates selected to create the test samples were: cardboard box, glossy 
paper, notepad, construction paper, newspaper, white paper, manila 
envelope; seven samples total. 
b. Test Impressions were prepared by normally walking with a pair of 
test shoes, tracking over the receiving substrates placed as follows: 

i. Several pages of white paper on top of each other, cardboard 
box and the notepad were placed on a smooth tiled floor. 
ii. The glossy magazine paper was placed on a textured tile. 
iii. The construction paper, newspaper and manila envelope 
were placed on a 
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2019 GAIAI Class Schedule - Fall Conference at Jekyll Island 
Monday        

             8:00-10:00 Opening Ceremony Dr. Alice Gooding (Classroom 1) 

            10:00-12:00 Cadaver Dog Heidy Drawdy (Classroom 1) 

            10:00-12:00 Basic Ten Print Fred Wells (Classroom 2) 

            12:00 Lunch 

            1:00-5:00 Crime Scene Photography Byran Smith/James Gibson, GBI (Classroom 1) 

            1:00-5:00 Basic Latent Print Workshop Jesse Worley, GBI (Classroom 2)                            

Tuesday 

8:00-12:00 Crime scene processing on a shoestring budget lecture & The development of latent       
fingermarks from cartridge casings and (cleaned) metals using a novel vapour phase 
technique. Jason Cole, Foster Freeman (Classroom 1) 

             8:00-12:00 Advanced latent print analysis workshop, Jesse Worley, GBI (Classroom 2) 

             12:00 Lunch 

             1:00-5:00 Bloodstain workshop, FLETC (Classroom 1) 

             1:00-5:00 ULW - Beginner workshop (Classroom 2) 

Wednesday 

8:00-12:00 Recovery of latent fingerprints from notoriously troublesome surfaces workshop 
Jason Cole, Foster Freeman (Classroom 1) 

             8:00-12:00 ULW Advanced workshop (Classroom 2) 

             12:00 Lunch 

             1:00-3:00 Forensic video enhancement Thomas Edwards, PhD (Classroom 1) 

             1:00-3:00 Georgia Cyber Center Steven Foster, GBI (Classroom 2) 

             4:00-6:00 Business Meeting (Classroom 2) 

Thursday 

                 8:00-12:00 Alternate Light Source Photography Ted McDonald (Classroom 1) 

                 8:00-12:00 AFIX Tracker workshop (Classroom 2) 

                 12:00 Lunch 

                 1:00-3:00 Rodney Bryan, GBI (Classroom 1) 

                 1:00-3:00 Latent Print & Ten Print user group meeting (Classroom 2) 

                 3:00-5:00 ATF - NIBIN Brian Moore, ATF (Classroom 1)
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carpeted floor. 

c. Each sample containing a test impression was placed on the vacuum 
plate as specified on the Vacuum Box operations manual, steps 1-8. 
d. The results obtained were evaluated to determine if suitable 
development, as 
described by ANIMP 01 on the items occurred, and were scanned. 

Conclusion 
The Vacuum Box was determined to operate as expected and it is appropriate for 
its intended use. Additionally, there is no indication on the user manual and 
through the manufacture’s web- site that this device requires additional 
calibration. 

The use of the Vacuum Box requires a new analytical and instrument operations 
procedure (ANIMP06); this procedure will require to change ANIMP Form 1 to 
include the Vacuum Box. Training for operation of this instrument is required 
before use by impressions personnel. 

References 
• Bodziak, William, Footwear Impressions Evidence, CRC Press, 2nd ed. 2000, 

Chapter 4. 
• Directions for use Kinderprint Electrostatic Dust Print Lifter 
• Ellen, David, Scientific Examination of Documents: Methods and Techniques, 
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Guillermo Rodriguez 
Footwear/Tire Impressions Examiner: Impressions Section 
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Social Events - Fall Conference at Jekyll Island 

                  Monday, October 14, 2019 
                  Presidents Reception 
                  Breakfast Buffet 
  
                  Tuesday Night, October 15, 2019 
                  Social Event with Dinner 
                  Southern Charm Buffet 
  
                 Thursday Night, October 17, 2019 
                 Installation Banquet 
                 Coastal Low Country Boil Buffet
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