
JOURNAL OF THE INTERNATIONAL ASSOCIATION OF ARSON INVESTIGATORS, INC.

OCT2020 • Volume 71 • Issue 2

What’s Inside:

The Effects of Heating  
on Receiver Contact  

Spacing With and  
Without the  
Presence of 

PLUG BLADES

COOPERATION BETWEEN 
PUBLIC AND PRIVATE SECTOR 
FIRE INVESTIGATORS – 

ALWAYS 
ROOM 
FOR 

IMPROVEMENT



22 www.firearson.com Fire&Arson Investigator Oct2020

COOPERATION BETWEEN

PUBLIC &  PRIVATE
FIRE INVESTIGATORS

SECTOR

—

Fire investigations do not occur in a vacuum.  There are criminal 

investigations—usually performed by public sector investigators, and civil 

investigations- usually performed by private fire investigators retained 

by insurance companies, property owners, alleged tortfeasors, or victim 

representatives. NFPA 9211 strongly encourages public sector investigators 

to consider the needs of the private sector.2 Good communication, when 

there is no suggestion of criminal activity, ensures a smooth and productive 

investigation.3  

This article discusses the relevant standards that promote cooperation 

amongst investigators, the situations in which public sector investigators are 

particularly important to civil investigations, and areas where cooperation 

among the public sector and the private sector can improve.  

By Gus Sara, Esquire

ALWAYS ROOM 
FOR IMPROVEMENT

Abstract: NFPA 921 strongly promotes cooperation among public sector and private sector
investigators. This article provides a subrogation attorney’s perspective on the practical benefits
of effective cooperation, and how cooperation can improve between the sectors.

J. Edgar Hoover Letter.   
 “Response for ITC request 

circa 1949”

executive director’s view

Scott Stephens
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After ten years in our Crofton, MD office, it was time to pack our bags and move into a 
more productive and updated space.  Previously we occupied an area that was initially three 
separate offices with dark blue painted walls, red carpet, and five bathrooms (circa 1980s).  
We were also in an industrial location, tucked behind a 7-11 and the FedEx terminal.

Realizing that our space was not suited for today’s office environment and not a  
true reflection of a professional association, we started the process of looking for 
 another location.

If I recall correctly, Gloria Ryan and I toured close to 20 office spaces 
that were readily available and close to our existing location.  In the end, 
we chose a space that was in a Leed certified office building, newer 
construction, and approximately three miles from our old office.   
From our new landlord’s website:

Melford Town Center is a 466-acre comprehensive mixed-use 
community located at US Rt. 50 and MD Rt. 3/301 in Bowie, midway between 
Annapolis and Washington, DC. To date, St. John Properties has constructed 
over 1 million sq. ft. of office and flex/R&D space at Melford.

More than 85,000 sq. ft. of potential retail space at Melford Town Center 
can support a variety of uses, including restaurants, businesses, and 
consumer services. The retail will support residential plans that include luxury 
multi-family townhomes, apartments, and an existing senior living community. 
Three on-site hotels are planned, with a Courtyard by Marriott now open. 

The good news is that we have moved into a much more efficient space 
at no additional cost for rent!

While moving, we found some important (and whimsical) 
artifacts that I’d like to share with you.

Our lease was up, so we had to go.

Harry Truman letter.   
“President requesting our services 

circa 1950” 

1985 ATC British Columbia

1989 ATC Clearwater Beach 1:00pm - 5:00pm 
What’s my Fuel and What’s  my Ignition Source? -  Getting a Most Critical  Decision Right

John DeHaan

Classes are  
subject to change. 
Classroom numbers will be announced at conference.

Avalon Ballroom
1:00pm - 5:00pm Annual General Meeting

Monday, April 19th

Tuesday, April 20th
8:00am - 12:00pm 

Post Blast Investigations
Jim Varick

1:00pm - 5:00pmArc Melting in Electrical Receptacles Cause  
or Effect

Cameron Novak
Devin Palmer

Also available Friday am

8:00am - 10:00am 
Case Study- Kansas City Firefighter Fatality

Ryan Zornes
Michael Keller

Monday
April 19th

1:00pm - 3:00pm 
Major Fire Caused by Water

Nikola Sutarov

3:00pm - 5:00pm 
The Crime that Wasn't -  A Conversation About Wrongful Arson 

Convictions
Raquel Cohen

Tuesday
April 20th 

8:00am - 12:00pm 
Case Study in Framing  and Fraud: How Spoofing and Masking Technologies Were Used to Frame an Innocent Mother  and Perpetuate an  Arson Fraud

Zach McCune, Shane Otto

1:00pm - 5:00pm 
Recognizing Burning to  Defraud for the O&C  Investigator

Douglas Keller

2021

ITC

Two-Day Program Co-Sponsored with

IAAI 72nd  
International Training  Conference & Expo

Showcase presentation 
10:00am – 12:00pm

Presented by:  
SarahJane Serafino, 

Gary Malone,  
Meghan Kane

Case Study – 
Allentown  Vehicle  Explosion

Opening Ceremonies Monday, April 19th
8:00am
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The Effects of Heating  on Receiver Contact Spacing  With and Without  the Presence ofPLUG BLADES

Authors: Matthew StraderTrevor Borth, Rick JonesGreg Gorbett, Ph.D.

Abstract — Receptacle receiver contact spacing widths were measured before and after heating at varying temperature 

intervals, with and without plug blades, to evaluate whether an identifiable gap exists in the receiver spacing due to 

heating. The initial contact spacing measurements of brand-new multiple receptacles ranged from approximately 0.0019 

- 0.014 inches (0.0048-0.036 cm). The contact spacing widths after heating without the presence of plug blades did not 

significantly increase in width, ranging from 0.0019 - 0.025 inches (0.0048-0.064 cm).  The contacts that were subjected 

to heating while hosting plug blades had a significant increase in spacing width ranging from 0.052 - 0.071 inches (0.13-

0.18 cm).  This data suggests that contact spacing may increase in width when heated, but that the width when plug 

blades are present was much greater. This is a baseline study, linking the phenomenon and the effect, exclusive of other 

factors. Additional testing must be conducted to consider other variables that may influence the spacing widths including 

metal fatigue from excessive usage of the outlets, the effect when subjected to direct flame impingement and testing the 

receiver when it is in the plastic receptacle housing. 

Introduction
As the field of fire investigation continues its evolution from art to science, 

effort must be taken to continuously re-evaluate the concepts and assumptions 

upon which investigators base their findings. Great efforts have already been 

made, systematically and experimentally challenging and verifying patterns 

and effects.  NFPA 921 8.11.3.1 cautions investigators that “some prior beliefs 

are incorrect or are only correct under limited circumstances” (2014). It is with 

this thought in mind that the belief that the spacing between receptacle receiver 

contacts may indicate the presence of a plug blade during a fire is tested.
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Figure 1: Common residential 120-Volt Receptacle  Construction and step-by-step process of busbar removal.
 The receptacle contact was measured to determine the width of each 

spacing and recorded as they were removed from the box. These initial 

spacing width measurements served as a baseline to determine the 
common width of the contact spacing for this make and model of the 
receptacle before being subjected to heat or plug blades inserted. One 

pair of contacts on every receptacle hosted a documented pair of plug 

blades and was then placed in a furnace at varying temperature intervals 

for a specified duration. Each contact spacing was then measured and 

recorded to give a comparison to contact spacing subjected to heat and 

contact spacing subjected to heat while hosting a pair of plug blades.
 The purpose of this study is to advance the understanding of how heat 

effects contact spacing with and without the presence of plug blades. 

If an electrically energized appliance or item is plugged into a receptacle prior to or 

during a fire, it would be necessary for an investigator to evaluate that item for the 

scope of involvement during the event. However, through the destructive nature of 

fire, evidence can be destroyed or altered, leaving ambiguous evidence and uncertain 

conclusions. Remains of plug blades or a damaged power cord near a receptacle may be 

indicators that the cord lay near the receptacle prior to the fire or possibly plugged in and 

affected during the fire.  Many times, plug blades are still identifiable within the receptacle 

receiver contact or electrical activity is identified on the power supply cord, which assists 

investigators in determining that an item was plugged in at the time of the fire. Other times, 

investigators only find the remains of a power supply cord and plug blades within the 

vicinity of the receptacle.  This paper investigates the possibility that the presence of a plug 

blade during a fire can result in increased receiver contact spacing widths.
A common multiple receptacle has two identical receptacles with three receiver contacts.  

Each receptacle has a rounded receiver at the bottom that receives the grounded plug 

blade or pin, which serves to ground the appliance.  This grounded pin when inserted into 

the outlet connects to the yoke within the receptacle that serves both receptacles.  The 

two narrow receiver contacts above the ground receive the plug blades from the appliance.  

Typically, the wider receiver is neutral and the narrower one is the hot.  The external body of 

the receptacle is typically molded plastic with a metal yoke that runs vertically through the 

center of the receptacle permitting the connection of the receptacle into a junction box.  The 

metal serves as the ground and receives the rounded plug pin for grounded appliances.  On 

either side of the yoke are two busbars.  Each busbar has two screw posts and two vertical 

integral contacts.  The screw posts serve as connection points for the structural wiring, while 

the two contacts host the hot and neutral plug blades from the appliance power cord.  Each 

receptacle consists of four receivers, or two pairs, that appliances or electrical devices plug 

into. Contacts within the receivers use mechanical tension that hold or “squeeze” the plug 

blades, holding them in place. New receptacle contacts are required by UL 498 to resist 

the removal of a plug blade by 13-67 Newtons (ANSI, 1980). These contacts are located on the brass busbars inside the plastic housing of the receptacle. The busbars on these 
specific receptacles are constructed of CDA 260 brass (Hubbel 
Inc., 2018).  An appliance power supply cord usually terminates 
with a plug that consists of a pair of blades that are placed into 
the receptacle contacts to energize the appliance. While UL 498 
lists performance characteristics of receptacles in detail, there is a 
lack of guidance for characteristics required for enduring external 
thermal effects upon the internal components. 

continued on page 38


