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Performance of Mobile Homes
Data Acquisition and Analysis Methodology

by

J. H. Pielert, W. E. Greene, Jr., L. F. Skoda and W. G. Street
Center for Building Technology

Abstract

In a study at the National Bureau of Standards (NBS) , funded by the Department of Housing
and Urban Development (HUD) , methods for inspecting mobile homes to identify performance
problems, recording the problems and analyzing the problem data were developed. Maintenance
work orders for 2881 mobile homes, a part of 12,500 provided by HUD for emergency housing in

the aftermath of Hurricane Agnes, at Wilkes-Barre
,
Pennsylvania, were reviewed and computer

coded by an inter-disciplinary team of engineers. Also, performance data were obtained from
State and other Federal agencies for over 967 privately owned mobile homes. A second task
was the field inspection of 257 mobile homes to assist in the determination of the causes
and consequences of the problems identified in the data acquisition task. Computer techni-
ques were developed to process the data and print out problem summation tables, graphs
to establish trends, compile data on obvious problems and ferret out those problems which
may not be obvious. This first report documenting the data acquisition and analysis method-
ology will be followed by a series of reports which will present results and relate them to
current standards, the regulatory and insurance processes.

Key Words: Construction; Hurricane Agnes; Housing; Mobile Homes; Mobile Home Parks; Perfor-
mance data; Regulatory Process; Standards
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1,0 INTRODUCTION

1.1 Objectives of Project . Recently, many people and groups have questioned the effective-
ness of mobile homes in providing safe, adequate and low-cost shelter. Although life-safety
aspects such as fire safety and wind damage receive the most publicity, functional charac-
teristics appear to be of broader concern to mobile home owners. It is recognized that mobile
homes are subjected to conditions prior to occupancy, e.g., manufacturing, transportation and

sitingl^/ which differ greatly from conventional housing. Because of these unique conditions,
mobile homes exhibit performance problems which may not be encountered in other forms of

housing. Unfortunately, there is a limited amount of organized documentation of these perfor-
mance problems, making it difficult to pinpoint what aspect of the mobile home production
process (standards, regulatory, manufacturing, transportation or siting) could be at fault.

There is also limited data to assist in evaluation of the durability and maintainability as-

pects of mobile home construction.

To investigate these recognized problems, a project funded by the Office of Policy Develop-
ment and Research of the Department of Housing and Urban Development (HUD) was structured
around the following objectives:

A. Identification and documentation of significant mobile home performance problems.

B. Determination of the relationship between the identified performance problems and

provisions of

:

1. ANSI A119.1 Standard for Mobile Homes.

2. Inspection, Quality Assurance, and Regulatory Processes.

3. Mortgage Insurance Requirements.

C. Determination of problem areas requiring additional mobile home research.

1.2 Mobile Home Industry . Mobile homes have risen to a position of dominance in housing
in the United States representing approximately one-fifth' of new housing starts in each of

the past five years. The production of mobile homes increased dramatically from 100,000
units in 1960 to around 600,000 units in 1973 (Figure 1). In the under $20,000 new housing
market, mobile homes represented 96% of the houses produced in 1973 which is somewhat higher
than the rate for years 1968 to 1972 (Figure 2).

The growth of the mobile home industry has resulted from its ability to produce a product
which meets the price requirements for lower income groups during a period of rising costs
for all types of housing. Young families and an increasing number of retired persons are
creating a demand for lower-cost housing containing the modern amenities. The growth of the

industry has also been helped by the willingness of the commercial banking system to extend
loans to customers and dealers for the purchase of mobile homes.

The basic dimensions of mobile homes can vary in width from 8 feet to 16 feet and in length
up to 70 feet. Flexibility in home configuration can be obtained with units designed with
expandable portions, and single wide units designed to form double wides when placed adjacent
to one another, or in some cases, triple wides. The width of the units is an important dimen-
sion because of its impact on transportation over the highways. The distribution of mobile
home shipments for the years 1971, 1972 and 1973 as a function of width is shown in Figure 3.

The percentage of shipments of 12-foot wide units has been decreasing somewhat during the
period while shipments of 14-foot wides and double wides have increased. The number of 8, 10

and 6-foot wides and expandables2/ is a small portion of total shipments. It is anticipated

\l Siting encompasses placement and leveling the mobile home on its foundation, installing
steps, skirting and connecting utilities.

TJ Units designed with sections which either push-out or swing out from the mobile home at

the site.



that 14 and 16 foot wide mobile homes will Increase their share of the total market in
future years as more states relax highway transport width limits.

1.3 Mobile Home Standards . The mobile home industry, is unique within the building in-
dustry in that there is a single standard, ANSI A119.1 Standard for Mobile Homes [1] 3_/>

which covers the major aspects of the mobile home building process, i.e., construction,
electrical, plumbing and mechanical. Park considerations are included in ANSI A119.3
Standard for Mobile Home Parks [2], These standards are developed using the concensus
process by ANSI Committee A119 on Mobile Homes and Recreational Vehicles. The committee
is sponsored by three industry groups (Mobile Home Manufacturers Association, Trailer
Coach Association, and the Recreational Vehicle Institute) and the National Fire Protection
Association. Committee membership is drawn from the mobile home, recreational vehicle, and
related industries as well as from state and federal governmental organizations, consumer
groups, trade associations, insurance industry and other interested groups.

States that have legislated mobile home construction requirements have most frequently
adopted ANSI A119.1 as a whole or have used it as a model upon which to base their standards.
As of June 1, 1974, 45 states have adopted or are in the process of adopting ANSI A119.1 or
portions thereof.

1.4 Mobile Home Regulatory Process . Because of the nature of the product and its manu-
facturing process, the regulatory process for mobile homes is unique to the housing industry.
Enforcement of a mobile home standard is the responsibility of the state in which it is
manufactured and generally includes certification that the construction meets the codes re-
quirements and inspection of the product in the , factory to insure that the approved design
is met.

There are two basic regulatory programs which are used separately or in combination
by the states. Some states set up mobile home agencies to enforce regulations while others
utilize independent third party organizations to perform such services. A typical combina-
tion would be for the states to set up an in-house agency for plan certification while
employing a third-party to perform In-plant inspection. A recent National Bureau of

Standards publication by Cooke, Tejuja, Dikkers and Zelenka [3] outlines the various pro-
grams in use by the 50 states as of early 1974. This report establishes the fact that

there is considerable legislative activity at the state level in the mobile ^home and
manufactured building regulatory field.

1.5 Project Approach . In order to address the stated objectives, the project was organized
around three basic tasks.

Task 1 - Collection and Analysis of Existing Mobile Homes Performance Data

Collection of data from Federal agencies. State regulatory agencies, and con-

sumer groups to reflect trends and Identify functional failures and major pro-
blem areas.

Task 2 - Field Inspection of Mobile Homes

Inspection of mobile homes in the field in an attempt to determine the causes
and consequences of the performance problems documented in Task 1.

Task 3 - Summarize Data and Develop Conclusions

Synthesize data obtained in Tasks 1 and 2 to fulfill the other objectives of the

project. Develop additional source documents in the standards and regulatory areas.

3/ References are listed at end of report.



A. Regulatory Study - Visit State agencies regulating mobile homes and
manufacturers within that state to determine specific effects of the
regulatory programs. In addition, visit selected states representing a

cross section of typical programs such as state operated programs, third
party programs, and combinations of the two used throughout the United
States

.

B. ANSI A119.1 Standard for Mobile Evaluation Study - Prepare a document
outlining changes in the specific requirements of the ANSI A119.1 Standard
from the 1969 edition through the 1972, 1974, and 1975 editions.

2.0 DATA ACQUISITION PROCEDURES

2.1 Introduction . The mobile home data obtained consisted of maintenance records, consumer
complaints, on-site inspection reports, etc. and data resulting from NBS field team inspec-
tions of mobile homes. Because of the varying nature, location and availability of these
data sources, procedures had to be established which would provide a cost-effective and
timely means of data retrieval.

In the planning phases of the project, it was anticipated that the major portion of
performance data would come from mobile homes used by HUD as emergency housing following
the 1972 Hurricane Agnes disaster. Later, when it became evident that these units were
all manufactured at approximately the same time and were put into use under emergency
conditions, it was decided to seek additional data sources in order to obtain a more re-
presentative data base. These added sources included other Federal agencies, state regula-
tory agencies, consumer groups, and private owners of mobile homes.

2 . 2 Available Mobile Home Performance Data

2.2.1 HUD Data (Hurricane Agnes Mobile Homes) . As a response to Hurricane Agnes, HUD set-
up and maintained a records system which allowed an evaluation of the performance of the
mobile homes used as temporary housing.

2.2.1.1 HUD Response to Hurricane Agnes Disaster . The Department of Hosuing and Urban
Development purchased approximately 18,000 mobile homes that were used as temporary housing
for victims of the Hurricane Agnes disaster which occurred in June, 1972. The largest con-
centration of these mobile homes was in the Wilkes-Barre

, Pennsylvania area where they
totaled approximately 12,500 units. The urgent need for mobile homes was such that large
quantity purchase contracts were negotiated and awarded in a minimal time period to manu-
facturers and dealers with the primary requirement being the earliest possible delivery
date. Since this immediate need exhausted the local market of mobile homes, manufacturers
and dealers from as far south as Florida and as far west as Texas, supplied mobile homes to

the disaster relief effort.

The exigencies of time, in many instances, precluded specifying that these mobile homes
meet the requirements of standards such as ANSI A119.1 or of the code of the state in which
the home was purchased.

The processing procedure for incoming mobile homes in the Wilkes-Barre area was as
follows. Three large staging areas were established at convenient locations in the city,
namely the Red, White, and Blue staging areas (See Figure 4). Each mobile home that entered
the area was delivered to a particular, previously assigned staging area. Upon arrival at

the staging area each mobile home was visually inspected to determine if it could be assigned
for use immediately or if some repairs were needed as a result of manufacturing omissions or
possible transport damage. Repair crews were available to make the mobile homes "field
ready" after which the homes were delivered to either private sites or to the various mobile
home parks that were being constructed in the area. Field crews were then given the task of
blocking and leveling the units, hook-up of all utilities, and installing preconstructed

3



wooden stairs at the entrance doors and installing skirting on the mobile homes.

As soon as the mobile homes were available for occupancy, families were assigned and
moved into them. The occupants then had the use of these units until their pre-disaster
dwellings were rehabilitated or until permanent housing became available. Any maintenance
or repairs to the mobile homes needed during occupancy was accomplished by HUD repair crews
or designated contractors. The occupant simply had to call the HUD Maintenance Office giving
his or her name and address along with the HUD number assigned to their mobile home and re-
quest the needed repairs. A record of the call was made by filling out a repair work order.
These repair orders were then assigned to maintenance crews for disposition. Upon receipt
of the order, the maintenance crew would proceed to the mobile home and make the necessary
repairs noting the extent of the repair, the time required, and materials used for each
ordered repair. This copy of the repair order was then returned to the maintenance office
and placed in a file folder that had been established for each mobile home under the HUD
identification number. A typical "maintenance work order" is presented in Appendix A,

(Exhibit 1) . Using this procedure a complete history of all repairs made to each mobile
home while occupied or available for occupancy (through park manager initiated maintenance
orders) was established.

As permanent housing became available to the initial occupants, the units were either
reassigned to new tenants or kept available on a standby basis. As the need for temporary
housing declined each empty unit was evaluated by HUD inspectors to a set of criteria
established by HUD so that a disposition decision could be made. Typical forms used in this
"criteria inspection" are also presented in Appendix A, (Exhibit 2) . The disposition options
were as follows: refurbish the unit and store it for future disaster use; declare it surplus
and place it on the market for transfer to other federal government agencies that expressed
a need; or declare the unit unusable and allow it to be salvaged for repair of other units.
The option selected generally depended on the dollar outlay required to refurbish the mobile
home. A small number of units were sold to the occupants that had resided in them and
indicated a desire to purchase. The Kaminski storage area (See Figure 4) was established
to accommodate the vacated mobile homes as each of the parks were deactivated and until
final disposition of the units could be completed. This storage area was the location of

the NBS field team inspection operations described herein.

2.2.1.2 Data Acquisition Procedures . The two major sources of data used in this phase of

the project, maintenance and refurbishment data (Appendix A - Exhibits 1 and 2), were
brought to NBS on loan from HUD. Only data for approximately 10,000 units of the 12,500
total were included since HUD required that files for all active mobile homes (those still
occupied) must remain in Wilkes-Barre .

•

The other source of data was HUD Finance Department records which could not be taken
from Wilkes-Barre. It was necessary to have access to these files since they contained
valuable mobile home identification information such as manufacturer, serial number, state
and year of manufacture, purchase cost, number of occupants and length of occupancy. A
former HUD staff member with experience on the Hurricane Agnes Disaster Team was placed
under contract to extract information from these files and also to provide liaison for all
NBS Wilkes-Barre activities.

2.2.1.3 Sample Selection Criteria . As previously noted, the files obtained from Wilkes-
Barre had a numbering system which uniquely identified each mobile home. The system was
based on an eight digit number with the first four digits being the contract number and
the last four digits being the number of the mobile home purchased under that contract.
For example, the mobile home with the HUD number 3092-0100 represents unit 100 purchased
under contract number 3092. The files were ordered consecutively by HUD contract number
and by unit number within each contract. The number of mobile homes within a contract
varied from one to several hundred.

Since it would not be possible to evaluate data for the entire 10,000 units, a method
of selecting a representative sample without bias was devised by the Statistical Engineering
Section of the NBS Institute of Basic Standards. This method consisted of randomly select-
ing 500 units at a time without replacement. A random number table was generated and used
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to select a 3000 unit sample (in 500 unit blocks) from the numerically ordered files for

detailed evaluation. The sample was deemed to be both manageable and representative of the

10,000 unit population. The vast majority of the problems were gleaned from the maintenance
work orders; only about 10% of the problems were provided by the refurbishment data. The
maintenance work orders for these 3000 units were separated to facilitate computer coding
of the performance problems. Refurbishment data were found for only 1560 of these 3000
units because a large amount of this data had been shipped from Wilkes-Barre with the mobile
homes to other storage locations throughout the country.

2.2.2 Privately Owned Mobile Home Data

2.2.2.1 General . Acquisition of performance data on mobile homes from sources other than
HUD was a basic requirement of the project. It was felt that these data from privately
owned mobile homes were needed to augment the performance data obtained from Wilkes-Barre.
Consideration of the two data sources should enhance the general applicability of the over-
all study results and tend to minimize any variations caused by the differences between
Federal government and private procurement and certification procedures.

2.2.2.2 Data Source Selection Criteria . Since the study resources were finite and limited,
it was decided early in the planning phase to concentrate on those states with large mobile
home populations such as California, Texas, Florida, etc. Using this approach it was possible
to gain access to the maximum quantity of mobile home performance data for a minimum ex-
penditure of time and money. It is recognized that this data acquisition method does not
render results that are statistically reliable for the total mobile home population of the
U.S. On the other hand, the results are generally representative of the performance pro-
blems encountered by mobile home users. The performance problems identified in privately
owned mobile homes can be useful in ferreting out the major problems and their relation to

the mobile home standard (ANSI A119.1) as well as to regulatory procedures.

Initial emphasis concentrated on the state agencies responsible for mobile home regula-
tion and/or administration. Table 1.2.2 from reference [3] was found to be extremely useful
as a guide to the location and personnel of the state agencies regulating mobile homes.
These agencies varied widely from state-to-state and were attached to building code, consumer
affairs, community development, labor or motor vehicle organizations. In addition to the

state organizations, other agencies with potential data banks on mobile home performance
wer,e contacted. These included Federal agencies such as the Veterans Administration, mobile
home owners organizations, privately owned mobile home parks with rental units, and various
consumer groups. There was no attempt to interview private mobile home owners on an in-
dividual bases.

2.2.2.3 Data Acquisition Procedures . The initial contact with the various potential
sources of mobile home performance data was made by a telephone call to the organization.
The scope of the project was discussed and a request was made for the organization's
cooperation in making data available to NBS. The request included forwarding NBS a sample
copy of two or three documented cases of mobile home performance problems from their files
along with an estimate of the total number of such cases available. As a follow-up action
to the phone call, a letter was transmitted to the individual contacted recapping the phone
conversation with a request for sample cases and other information. As a result of the above
procedure, responses including sample cases were received from 14 sources as listed in

Table 1.

After initial discussions with agencies having data, it became clear that most of these
agencies did not have sufficient staff to extract the data needed by NBS from their mobile
home files. As a result it was decided to send project field teams to those sources which
appeared to have maximum quantities of mobile home performance problems on file. Visit
arrangements were coordinated with the selected source and usually a two man team made the
visit and retrieved the data. Normal procedure on arrival at the source's office was to

review the total mobile home file available, and select a representative sample of cases
where the file was too voluminous to copy each docket. For each case selected a copy was
made of the owner's initial complaint letter and, when available, the agency follow-up
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inspection report. In addition, mobile home identification data were recorded for each case
using the form shown in Exhibit 3, Appendix A. Using the above procedure a total of 967
mobile home performance problem cases were obtained as summarized in Table 1.

2.3 Field Inspection Data

2.3.1 Selection Criteria . It became necessary to establish a selection criteria for mobile
homes because of the large number available both in the HUD stockpile and in the private
sector.

2.3.1.1 HUD Units . Initially it was planned to select units for field inspection at Wilkes-
Barre that were included in the 3000 mobile home sample undergoing performance data analysis
(Section 2.2.1.3). It became evident very early in the field inspection operations that this
type of procedure would not be practical because of the difficulty encountered in locating
specific units in the large rapidly changing inventory of mobile homes at Wilkes-Barre.
Units were being moved on a 24 hours per day basis in and out of the storage area making it

virtually impossible to obtain an accurate current Inventory or locate specific units.
Additionally, the inventory was down to 2000 units from the initial 12,500 mobile homes used
in the disaster effort.

As a result, the procedure adopted was simply to select units at random for field inspec-
tion with no attempt at pre-selection (random sampling). There was an attempt to inspect
units of as many different manufacturers as possible and to skip duplicate units, A total
of 237 units wera field inspected at Wilkes-Barre.

While the large concentration of mobile homes in the Wilkes-Barre area as a result of
Hurricane Agnes created an excellent opportunity for field inspection of mobile homes, some
drawbacks were apparent. All of the units had been manufactured at approximately the same
time (1971-1972) and many were transported over unusually long distances and had been sited
under emergency conditions. The temporary nature of the mobile home parks and private site
placements created problems that would not have been encountered under normal circumstances.
The conditions were further complicated by the fact that the occupants were living in mobile
homes by necessity and not by choice. Also, the performance data gathered at Wilkes-Barre
by the field inspection team represents an atypical condition in that the team was looking
for and recorded the most extreme probjems encounted.

2.3.1.2 Privately-Owned Units . The peculiar conditions related to acquisition, siting and
occupancy of the HUD Agnes mobile homes made it necessary to inspect mobile home usages under
more normal conditions. The field study was enlarged to include units from the private
sector.

Because of the difficulties of locating and arranging inspection of individually owned
mobile homes, sources were sought out which would allow access to a large number of units
at a single location. Also, it was desirable to have access to purchase specifications
and maintenance records of the homes inspected. Four such sources were located at various
locations in the United States.

A privately oxmed mobile home park in Lexington Park, Maryland, consisting of 25 new single
wide (12 foot wide) units which had just been installed and occupied, was inspected. These
were duplex rental units and had been purchased to a specification established by the owner
and had unique construction characteristics. Each unit was divided into two living areas
with separate bath, kitchen and sleeping facilities.

Mobile homes constructed in 1962 and 1965 were inspected at Warren Air Force Base in

Cheyenne, Wyoming to obtain data which could be related to durability. These units which
are being used as housing for families of construction personnel have been moved eleven
times over an average distance of 650 miles each move. The mobile homes were purchased under a

specification prepared by the Air Force and have been maintained for the Government by a
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private company since purchase.

A private mobile home park containing 200 mobile homes manufactured in 1971 and 1972 was
inspected in Montgomery, Alabama. These units were owned by the Alabama Farm Bureau (not
state affiliated) and rented to Air Force personnel attending 12 week courses at Maxwell
Air Force Base. In addition to inspection of these units, maintenance records for one
twelve week occupancy period were obtained along with refurbishment data for the life of

each unit.

Five mobile homes being modified under a HUD Grant for use by handicapped students were
inspected at St. Andrews College in Laurinburg, North Carolina. These units were obtained
by the College from the HUD Agnes stockpile and purchase, maintenance, and refurbishment
data for the units were available.

2.3.2 Interdisciplanary Team Approach . The mobile home field inspection team consisted of
NBS staff members with expertise in various phases of the building process. The team members
had many years of experience in their particular area of the building process and also had
some experience in the mobile home field. The team consisted of a structural engineer-
project manager and five other members with engineering expertise in the fields of materials,
plumbing, heating, electrical, and fire technology.

Prior to initiation of the field inspection task, the team members became familiar with the

construction of mobile homes by visiting several mobile home manufacturing plants including
one that produced average quality units as well as a plant that produced a superior product.
A visit to a manufacturer of mobile home frames and metallic roll roofing was also included
in the familiarization program. These plant tours were very instructive and the plant
managers extremely helpful and cordial in their efforts to explain the manufacturing pro-
cesses used for producing mobile homes.

In addition to the plant tours, the Mobile Home Maintenance School established by HUD in
Wilkes-Barre for training of repair crews, was visited by the field inspection team. These
training courses for maintenance of heating, electrical and plumbing systems were established
by HUD to increase efficiency of the repair crews responsible for maintenance of the disaster
units.

2.3.3 Development of Field Inspection Techniques . In conjunction with the plant inspections
and maintenance shcool visits additional training was afforded the field inspection team by
visits to the Red and White Staging areas at Wilkes-Barre (See Figure 4)

.

The White Staging Area was the "grave yard" for units that had been damaged beyond repair.
These units had been either damaged in transport, during placement at the mobile home parks
and private sites, or during occupancy. Several units that had been destroyed by fire were
also stored here. These units were being salvaged of all usable parts for repair of other
mobile homes. Inspection of these units made it possible to observe structural framing
techniques (including roof trusses), plumbing trees, wiring techniques, heat duct assemblies
and insulation, and vapor barrier installations. Many units had been damaged so severely
that it was not necessary to remove paneling for inspection purposes as large portions of

the paneling had already been removed or destroyed.

At the Red Staging Area eighteen mobile homes were set aside for use by the field inspection
team. While some of these units had been declared unsuitable for further use by HUD because
of damaged or inadequate construction such as short outriggers, aluminum wiring, bent frames,
excessive refurbishment costs, etc., most were in good condition. Permission was granted to

NBS to perform any type of destructive evaluation on these units that the field inspection
team- deemed appropriate including complete dismantling of the unit if necessary.

The type of "destructive disassembly" inspection procedures employed included the selective
removal of ceiling and wall panels (interior and exterior), flooring and undercarriage
weather protection barrier, to observe workmanship, structural framing, insulation, vapor
barriers, wiring methods and plumbing trees. Samples of the materials such as cabinet doors,
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wall paneling, ceiling materials, electrical and plumbing parts and fixtures were removed
and returned to NBS for study.

Since it would not be possible to "destructively" inspect any more of the 2000 units at
Wllkes-Barre and at private sites,- it was necessary to develop "non-destructive" inspection
procedures. Evaluation of the eighteen units indicated that it was difficult to remove and
replace interior and exterior paneling easily without damage to the paneling. Also, the
plumbing trees and heating distribution systems could not be thoroughly inspected without
laboriously removing paneling, flooring, or undercarriage weather protection which would be
difficult to replace in a like-new condition. The roofing system including metallic
membrane, truss construction, insulation, vapor barrier and finished ceiling is unitized.
The minimum possible non-destructive method of evaluation would require the removal of
the furnace vent stack in order to inspect the immediate area of its penetration through
the roof. This vent stack would then have to be replaced and resealed from outside the
roof to eliminate water leakage potential.

Consequently, the "non-destructive" inspection procedure used for the vast majority of mobile
homes became a visual inspection without the removal of permanent construction. Partition
construction could be observed in unfinished closets, water heater compartments and furnace
enclosures. Plumbing inspections had to be confined to the hot water heater compartment,
under kitchen and bathroom sinks or at washer hookups. Heating system evaluation was con-
fined to the furnace compartment and by removal of floor registers. The electrical dis-
tribution system could be evaluated at the load center and by removal of switch plates and
duplex outlet covers.

2.3.4 Data Recording Techniques . The data recording techniques used in the field inspec-
tion effort were both written and visual. Inspection forms were filled out on each mobile
home inspected. These forms included identification, structural, plumbing, heating and
electrical information. A photographic record was also made of each unit that included
any unusual conditions encountered or failures that were evident. These inspection fprms
and photographs along with the maintainence and refurbishment data then formed the data
base for evaluation of the individual mobile homes examined during the field inspection
effort.

2.3.4.1 Inspection Form Development . Since "destructive" inspection was precluded, except
for the few units described earlier j a "non-destructive" or visual inspection procedure
was developed to record all available information.

A four step approach to the development of the inspection forms for mobile homes was follow-
ed. First, each member of the inspection team prepared a list of all information within
his particular field of expertise that would be advantageous to know in evaluating the
performance of the mobile home. The second step was to list all information that could
possibly be observed in an actual non-destructive visual inspection based on the experiences
gained in the destructive evaluation experiment. The third step was to collate these two

lists with the ANSI A119.1 standard and thereby establish what could be observed as standard
variances. The fourth step was to develop an inspection form sheet for each discipline
that would evaluate these standard requirements with the available information in a simple
check list type format. A typical set of inspection form sheets used is included in

Appendix A, (Exhibit 4)

.

Since an objective of the project is the evaluation of ANSI A119.1 Standard for Mobile
Homes, the data retrieved on the data forms is related directly to specific sections of

the standard (1974 edition), where possible.

2.3.4.2 Photographic Documentation . To augment the inspection form data and to provide
a cross check for future evaluation, a photographic record of each mobile home inspection
was made. The first photograph taken was of the front of the mobile home that clearly
identified the unit by its unique identification number. Each succeeding photograph
taken was of that particular unit and included code violations, component or system
failures and any other unusual conditions related to performance that existed on the

interior and exterior of the unit. Typical photographic documentation for a mobile home
8



is shown in Appendix B.

3.0 DATA ANALYSIS METHODOLOGY

3.1 General . An initial project task was to develop a methodology for data analysis which
could be used to evaluate the vast amount of mobile home performance data acquired from the
various sources. Because of this large quantity of data, it was apparent that computer
techniques should be used. It was necessary to develop a coding system whereby a reviewer
could record the problems to form a data base for analysis. The data analysis system
developed consists of a Problem Catalog which lists a broad range of performance problems,
coding techniques to record the problems and computer programs to organize and process the
data. In developing this system the following guidelines were followed:

1. The data analysis system should be easily understood and capable of being used with
a minimum possibility of error.

2. Data analysis system should be readily expandable and not sensitive to change.

3. Data analysis system should be easy to check.

3.2 Problem Catalog Development . The Problem Catalog contained in Appendix C is composed
of two major sections: (1) Mobile Home Identification Data, and (2) Performance Problem
List.

The Identification Data Section provides a method of recording information describing
characteristics of each mobile home such as manufacturer, state and year of manufacture,
serial number, seal or seals of approving agencies, dimensions, construction characteristics,
etc.

The Performance Problem List is organized into three subsections which permits categorizing
of the mobile home performance problems encountered. (Figure 5):

A. Problems Related to ANSI A119.1 Standard for Mobile Homes

B. Routine Maintenance Problems

C. Appliance and Equipment Problems

The Performance Problem List was developed through a process of evolution; as new problems
appeared in the performance data new items were added to the list. The ANSI Standard A119.1
subsection represents virtually the entire 1974 edition of the Standard (NFPA No. 501B-1973),
with coding symbols being assigned for appropriate paragraphs. In the case of the Electrical
(Part E) , Plumbing (Part C) , and Heating (Part D) sections of the standard the paragraph
numbers and key words in the catalog appear in sequential order, just as they do in the
standard. Construction (Part B) differs in that the catalog is organized around major con-
struction components, such as roof, floor, walls and doors etc. Therefore, some paragraph
numbers which pertain to several components are repeated and are not necessarily in sequence.

It became apparent in the early stages of data analysis that many of the problems encountered
in the Wilkes-Barre files could only be related to ANSI A119.1 in a very general way. While
most of the maintenance work orders identified the type and location of problem and stated
the manner in which it was corrected, some were lacking in necessary detail. For example,

a water leak may have been recorded without any indication as to where in the mobile home
it occurred or what was done as a repair. It should be pointed out that much of these
data were recorded under emergency conditions with no thought that they would be later
used in this project.

In view of these shortcomings, and because of the need to preserve the detail of the pro-
blems recorded, it was decided to create a Routine Maintenance Subsection and an Appliance
and Equipment Subsection which would be separate from the ANSI A119.1 section. If there

9



was not sufflei©nt information to record a problem undtr an ANSI A119,l heading it was
placed in one of these other subsections. These two subsections of the catalog were also
developed in an evolutionary manner. The initial organization was established by a con-
census judgement of the project staff, a pilot survey of the maintenance records for about
fifty Wilkes-Barre mobile homes and a review of Wilkes-Barre mobile home performance pro-
blems produced in a separate study conducted by the HUD Office of Policy Research and
Development. When a previously unreported problem occurred, a new coding symbol was
added to the appropriate section, continually increasing its coverage.

The Routine Maintenance Subsection was organized under the same general headings as the
ANSI A119.1 Subsection; i.e. construction, plumbing, heating, and electrical. The Appliance
and Equipment Subsection was grouped by appliance; i.e. furnace, range, hot water heater,
refrigerator, exhaust fan and smoke detector. Since components of each appliance are listed,
it is possible to record as high a degree of detail as the data permitted. Furniture pro-
blems and the occurrence of a fire in a mobile home were recorded under a category separate
from the three subsections.

A problem level concept is employed to organize and assist in the evaluation of the data.
These levels are used for organizational purposes only; they do not Indicate or imply the
degree of importance of the problems. Figure 5 illustrates problem levels 1, 2 and 3 and
Figure 6 isolates ANSI A119.1 (Construction) to illustrate levels 2 through 7. The number
in the extreme right hand column of the Problem Catalog in Appendix C indicates the problem
level for each item.

3.3 Problem Coding Techniques . The development of the Problem Catalog and coding techniques
were interdependent in that they were evolved concurrently. The design of the coding tech-
niques were influenced by the project schedule, flexibility of adding new items to the
Problem Catalog, available facilities for preparation of input data and the minimization of

computer coding errors. The latter could be most readily accomplished by a coding form
which could be read electronically, producing a magnetic tape for computer input. This
would eliminate, of course, the human error Inherent in the conventional method of preparing
computer input data by keypunching computer cards. Two systems are currently available
wherein it is possible to transcribe. data from coding forms directly to magnetic tape. One,
the Film Optical Sensing Device for Input to Computers- (FOSDIC) system, is well developed and
has been used by the Bureau of the Census for many years; the second, the Optical Character
Recognition (OCR) system, is limited for handprinted alpha-numeric characters. Although the
FOSDIC and OCR systems are attractive from the point of view of minimizing keypunching errors,
they do not satsify any of the other criteria. Both systems would take at least three months
to develop and have, the forms printed; once the forms were printed, it would be very difficult
to make additions or effect changes. Additionally, both systems can only be serviced at a

limited number of facilities. In view of the above, it was decided to use the conventional
approach of filling out coding sheets and keypunching cards for computer input.

The coding technique selected for use in conjunction with the Problem Catalog is designed
to minimize errors in filling out computer coding sheets'. The standard computer card is

separated into eight fields of ten spaces each as shown on Figure 7. The first field is

used to identify the mobile home; H 3092-0100 in the case shown refers to HUD unit 3092-0100.

Each source of data has a unique identification letter in the first space of this field.

Identification data, other than mobile home number, and problem data are recorded in fields
2 through 8.

There is an alpha-numeric coding symbol in the Problem Catalog for each problem or piece of

identification information which is entered by a reviewer on a computer coding sheet Figure

7), using contiguous fields (i.e. there should be no blank fields between the first and

last entry). While the coding symbols in the ANSI A119.1 subsection are tabulated exactly
as shown, the numeric part of each coding symbol in the Routine Maintenance and Appliance
and Equipment subsections can be either: 1. (adjust), 2. (repair), or 3. (replace) de-
pending on the type of problem (Appendix C) . For example, the repair of a kitchen faucet

assembly would be recorded as NPKA2., while the replacement of the same component would be
NPKA3. Entries in field 2 through 8 can be made in any order and if more than one card is

10



required, the identification number would be repeated in field 1 of succeeding cards. The
order of the cards in the assembled deck is unimportant since they can always be sorted by
identification number in field 1.

As an example of the coding technique consider the following problems and the resulting
code entries on Figure ^.

Problem Section of Problem Catalog Code Page

1. Rain leak
through vent
pipe in bathroom

ANSI A119.1 RLMP2. 47

2. Replace Glass in
Window

Routine Maintenance NCWR3. 57

3. Replace Furnace
Blower Limit
Switch

Appliance and Equipment AFLS3. 59

The personnel who reviewed the files and filled out the data sheets were all engineers
or highly skilled technicians. The field inspection team formed the nucleus of the file
review team. All the technical disciplines required to effectively review the files were
represented on this team. The team worked as a group, so that everyone would benefit from
discussions concerning the proper coding symbols for the problems found in the files. Also,

as new coding symbols were needed, they could be readily formulated and distributed to the

team. ^

3.4 Computer Techniques . Because of the vast amount of collected mobile home performance
data (approximately 32,000 reported problems), computer techniques were used for sorting,
combining blocks of data and other data processing needs. The system selected for coding
performance problems readily lends itself to this because each element of data has a unique
permutation of alphanumeric characters. Prior to manipulating the data, once it was in
the computer, an accuracy check of the data was made to eliminate coding form entry and
keypunch errors. Several programs were written to process the data and printout out tables
and plots once the data had been verified.

3.4.1 Data Verification Programs . Since keypunching of cards was the most error prone
step in the recording of problems, a computer program was written to printout all coding
symbols which were not in the Problem Catalog. The incorrect coding symbols on the print-
out were checked against the coding form and corrected if possible. This checking procedure
reduced the coding symbol discard rate to less than 1 percent of the over 30,000 problems
recorded.

A particular checking problem occurred in recording performance data for the 3000 unit HUD
sample described in Section 2.2.1.3. This sample was selected from 10,000 files shipped
from Wilkes-Barre to NBS. The 3000 unit numbers selected for analysis were transcribed
onto computer coding sheets and keypunched to provide a check list for data input to the

computer. The corresponding files were located and reviewed by the data analysis team.

Because of human errors inherent in the manual processing of Wilkes-Barre files, it was
not possible to locate files for approximately 4% of the 3000 units in the sample which
resulted in a final total of 2881 units for the sample.

3.4.2 Problem Summation Programs and Graphical Presentations . Data processing programs
were developed to establish trends, compile data on obvious problems, and ferret out those
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problem areas which may not be obvious.

The most important of these is a program which prints out summations of problems relative
to the levels within the Problem Catalog. This program processes a given data base and
instructs the computer to print out summations and percentages for levels of problem
refinement (Appendix D)

.

Once the data bases were established, computer programs were developed to print tables,
graphs and histograms to assist in the evaluation of the data. These included tables
relating data such as; (1) year of manufacture versus number of units in the data file,
(2) width versus number of units in the data file, (3) state of manufacture versus the
number of units in the data file, (4) seal of approving agency versus problems versus
number of units in the data file. These tables are illustrated in Appendix E along with- a
typical computer plot developed for seal of approving agency versus average number of
problems per mobile home. These preliminary data are for illustrative purposes only and
not for analysis. This indicates the potential of the computer techniques which will be
fully utilized in specific aspects of data analysis as required in later reports.

3.5 Application of Methodology to Various Data Bases . The application of the Problem
Catalog and data processing techniques has been discussed for the HUD Hurricane Agnes
mobile home data (Section 2.2.1). The privately owned mobile home data (Section 2.2.2)
were handled in exactly the same manner except it was not necessary to select a small sample
of units from a large data base. Reported problems for all 967 mobile homes were included
in the data base.

The forms completed during the field inspection of mobile homes, photographic documentation,
and available maintenance and refurbishment data which were available constituted the data
base for the field inspection task (Section 2.3). These data were coded by the Field
Inspection Team using the format of the Problem Catalog.

The three data bases, HUD Agnes data, private data, and field inspection data were main-
tained separately in computer storage files permitting any type of analysis deemed desirable
by the project staff. Analysis could proceed separately within each data file or selective
combinations of data could be made.

4,0 SUMMARY COMMENTS

This report is part of a HUD funded project to Identify and document significant mobile
home performance problems and to relate them to possible inadequacies in the mobile home
standard, regulatory processes or to insurability aspects of concern to HUD. The data
acquisition and analysis methodology documented herein shows a unique approach used to

solve a complex problem of data retrieval and analysis.

The results and conclusions of the project tasks outlined in Section 1.5 of this report
will be developed in future reports planned for this project.
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Appendix A - Data Forms

Exhibit 1 - HUD Maintenance Work Order Form
Exhibit 2 - Criteria Inspection Form
Exhibit 3 - Private Data Retrival Form
Exhibit 4 - Field Inspection Forms
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Exhibit 1

(1)

HUD WORK ORDER
WORKORDERNO. N? 200087

(4) H.U.D. No.

(or)

(7) TENANT

J 1 -I J 1__L

J I L

u Mo. Day

(5)

(8) LOCATION
"""" (First) (Telephone No.)

{Street or Pad No.)

(9) OK TO ENTER
(City / Township or Park Site)

(10) (11)

1 . 1
(3) TIME

1
, , , 1

Yr. Mil.

ROUTINE

2. EMERGENCY

3- PREVENTIVE

4- REPLACEMENT

5- FIELD

(Signature / Approval) (Prepared By)
.J_.

(Tenant Will Be Home / Time / Date)

(12) WORK TO BE DONE

fi3) ORIGINATOR CODE
I , |

(14) E DUPLICATE W.O.

(15, ASSIGNED TO
I i , . . i , , i |

.i6) DATE
| , | . | , |

<i^> TIME
| , . .

Mo. Day Yr. Mil.

(18) MAINTENANCE EMPLOYEE NUMBER
| , , , | | , , , | | , , , |

{Last 4 Digits of Social Security Number)
(19) WORK DONE (be BRIEF)

I I I I
1 1 L_

(20- HOURS WORKED

(23) MATERIALS USED

-I I I I 1 _| 1 1 1 L. J 1 I L- _1 I I I 1 L J I I I I I L

J L u
{THIS LINE FOR OFFICE USE ONLY)

(21) DATE COMPLETED
I i_ (22) TIME COMPLETED

Day Yr.

(24) SIGNATURE {25) DATE
(Tenant)

CHARGES:

(28) MANHOUR $

,29, MATERIAL $

FOR OFFICE USE ONLY

J I L

J 1 L

(26) WORK DONE CODE
| , ,

{27) CHARGE TO: (RecommencJation)

CHARGE TO CONTRACTOR

(30) 1 I I I I I I I I I
I L.

COPY DISTRIBUTION:

4. GOLDENROD - AFTER WORK COMPLETED - TO MANAGER

3. PINK - AFTER EDIT - TO KEY PUNCH THEN M / H FILES

2. YELLOW - AFTER COSTING - TO FINANCE

1. WHITE - AFTER COSTING - TO KEY PUNCH THEN M / H FILES

MAINTENANCE 1

MANUFACTURER 2

SET UP CONTRACTOR 3

SITE DEVELOPER 4

SUPPLIER 5

NO CHARGE 6

7

8

9

(31)

PROCESSED BY

(Revision Date: Oct. 1, 1972)
25
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SERIAL NUMBER INSPECTION

Name Degree

Zone
Address or
Pad Number

Box Size

0. A. L.

HUD
Number

Serial
Number

^

Accepted

Bedrooms Rejected

Mfr. Hold

Mod.
^

Sales

Notes

:

Signature

:

Date:

Tail Lights Installed by Inspector ; Yes No

WB-11S-:^C

Serial
Nfriber
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Exhibit 2

2/21/73

V32/73 Rev. A

10/30/73 Rev. B

MOBILE HOME DISPOSITION CHECK LIST

J^'T) NO.

RIAL NO.

MFGR.

LEVEL I CRITERIA
REF.

Axles

Miniimim (2) per mobile home ,

(Third axle - management decision)

B. Frame;

1. Deflection normal (in unblocked condition)
2. Straight (horizontally)
3. Longitudinal "I" beams shall be continuous from front

to rear or are pieced beams of uniform size or minimum
beam size of 8" (vertical measurement)

3.2.1

3.2.2
3.2.2

3.2.2

Outside Walls

:

1. Studs 1-g- X 2-g- (finished size) on 16" centers (exceptipn:
1-g- X 2 (finished size) for all studs if studs at windows
and doors are 1^ x 3^ (finished size)

2. I Inside paneling secured to exterior walls

Roof arched or peaked, 5" minimum, glued truss construction
on 16" centers

E.

F.

Floor deck (glued) to floor joists

Wall Ceiling
1" 1^"
2" 2^"

Plumbing

Insulation thickness
Gas or Oil
Electric

Floor
1" ,

'^2

3.2.3
3.2.3

3. 2.

A

3.2.5

3.2.6
3.2.6

Metal pipe or tubing with screwed, sweated joint or flare

fittings are preferable; however, approved (ANSI A119.1
Table C-1 ) plastic piping for the water distribution system
is acceptable

H. Electric

(Interior wiring shall be all copper preferably; however,
listed (UL) copper-clad aluminum wire is acceptable

I.
I

Deluxe features limiting transportability not present....

3.2.7

3.2.8

3.2.9

INSPECTOR'S NAME, PRODUCTION DATE

DETAILED DESCRIPTION OF UNACCEPTABLE ITEMS

27



, ,^ Exhibit 2
2/21/73

V23/73 Rev. A
10/30/73 Rev, B .

i<.

MOBILE HOME DISPOSITION CHECK LIST

LEVEL II

HUD NO. _
MFGll.

SEIilAL NO, REF.

E.

F.

r

Tongue (weld and straightness ) 3-3.1

Outriggers:
1. Welded 3.3.2
2. Spacing (maxiinum 8 feet). 3.3.2
3. I Extend to edge of mobile home and are secured to

I
perimeter plate with carriage or lag bolts 3.3.2

Floor
1. The wooden floor joist system shall be securely-

attached to the front metal crossmember 3.

2. Frame within 36" (2" x 6" long.), 18" (2" x ^" long.)
6" (trans, ) 3.

Skin Fastened
1. Skin fastened at proper intervals 3.

2. Panels across front and from tongue to a distance
8 ft. back on either side secured 3.

Exterior Stom Door (main entrance only) (if applicable).... 3.

Water Hoater Access Door:
1

.

2.

Large enough to remove water heater and/or repair unit.. 3.

Exterior Door
a. Insulated 3.

b. Gas water heater has adequate outside air opening
(minimum 8 sq. in.)(ANSI A119.1 Para. D.6.3.2) 3.

Exterior electrical receptacle within 2^." of the
water pipe 3.

Weatherproof cover for receptacles mounted in a

vertical plane position 3.

Ground wire - Copper #8 (alum. #6 acceptable) if present 3.

Windows

:

1 . Screens on all , . . . , 3.

2. Storm windows on all except bathroom (Northern only
units) 3.

3.
I

Storm windows on other than Northern Zone mobile homes
|installed (if available) 3.

Floor covering in good condition ( vinyl )( carpets) 3,

Clothes Washer Connections (including all plumbing and
valves )( if applicable) 3.

Ceiling not sagging or leak stained (stain overcoated) 3.

Interior panels secure and undamaged 3.

Doors are serviceable 3.

All windows are serviceable 3.

Furnace complete and secure (include stack) 3.

Hot air system registers and ducts in good condition 3-

Brakes are operable and effective 3.

3.3

3.3

3.^

3.

A

3.5

3.6

3.6

3.6

3.7

3.7
3.8

3.9

3.9

3.9
3.10

3.11

3.12
3.13

3.U
3.15
3.16
3.17
3.18

1

.^ADDITIONAL COMMENTS ON REVERSE

Time and material cost
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Exhibit 2

2/21/73

V23/73 Rev. A

10/30/73 Rev. B

MOBILE HOME DISPOSITION CHECK LIST

LEVEL II (CON'T)

HUD NO.

MFGR.
SERIAL NO.

CRITERIA
REF.

S, Wheels:
1. Tires in good condition 3.3.19
2. Rims in good condition . 3.3.19

3. All wheel lugs secu:-e 3.3.19
T. Springs in good condition, including attaching bolts

and shackles 3.3.20
|U. Axles

1. Axles have 2" minimum upward camber 3.3.21

12. Minimxam two axles per mobile home . 3.3.21
3. All axles have dust caps 3.3.21

INSPECTOR'S NAME, PRODUCTION

r
COMMENTS:

DATE

OMN/

I J ADDITIONAL COMMENTS ON REVERSE

* Time and material cost
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. , Exhibit 2
2/21/73 .

V23/73 Rev. A

^o/3o/l3 Rev. n

MOBILE HOME DISPOSITION CHECK LIST

LEVEL III .

hui) NO. _
MFGR.
SERIAL NO.

Kitchen/Dining area:
1. Sink • 3.A.I
2. Dinette table ,

3. Chairs (6)

4.. Refrigerator, minimum (12) cubic feet
5. Cooking range, L, burner, with oven.
6. Lighted range hood
7. Exhaust fan

1
8. Light fixture and shade globe...... •. . .

.

9. Drapes and rods for each window.

Living Room:
jl. Couch or sofa bed capable of sleeping (1) person... 3.4..

2

2. Armchair
3. One ( 1 ) end table . .

4.. One (1) coffee table ,

j5. Tablf. or hanging lamp with shade globe..
6. Drap3s and rods for each window

Bathroom:
1 . Commode 3.4 3

2. Commode top and seat .'
. . . .

3. 'fub/shower and shower curtain
4. Lavatory %

5. Medicine cabinet ,

6 . Mirror '.

37 . Light fixture and shade globe ....

Bedroom #1

:

jl. Bed, w/metal frame or legs (screwed to metal corner
plate), box spring and mattress...- 3.4.4

2. Storage, chest, built-in or free standing
3. Light fixture and shade globes

1
4-. Drapes and rods for each window.".

Bedroom #2:

|1 . Bed, w/metal frame or legs (screwed to metal corner
plate), box spring and mattress 3 4.4

2. Storage chest, built-in or free standing

|3. Light fixture and shade globes
4.. Drapes and rods for each window

COMMENTS:

djADDITIONAL COMMENTS ON REVERSE
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2/21/73

V23/73 Rev

.

10/30/73 R'.v.

Exhibit
A

MOBILE HOME DISPOSITION CHECK LIST

LEVEL III (CON'T)

HUD NO. _
MFGR.
SERIAL NO,

CRITl'lRIA

REF.

IF.

|G.

r

Bedroom #3:
jl. Bed, w/metal frame or legs (screwed to metal corner

plate), box spring and mattress 3. A.

A

2. Storage chest, built-in or free standing

|3. light fixture, and shade globes

4.. Drapes and rods for each window

Miscellaneous:

|1. Water heater, thirty (30) gallon preferred, but
existing unit acceptable 3.^.5

j2. Water valves
a. Exterior water shut-off valve

|b. Plastic check valve on inlet water line or an
existing anti-syphon valve on water heater

|3. Fire extinguishers - five (5) pound, filled and
mounting bracket (remove and ship separately)

\U. Smoke detector (remove and ship separately)
5. Two (2) sets of keys for each exteiior door

|6. Provisions for outside light fixture and shade
globe '( if applicable)

7. Power supply cord - twenty-five (25) feet long
for "50 Amp, Mobile Home Use", unspliced...

|8. Hall light and switch (if applicable)...,

COMMENTS:

I. /ECTOR' S NAME DATE

CHaDDITIONAL COMMENTS ON REVERSE

* Time and material cost
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. Exhibit 3

MOBILE HOME PROBLEM DATA SHEET

Data Source':
'

Source Docket No .
:

MH Manufacturer:

Model: Year: Serial No.

Seals Attached (MHMA, TCA, SEMHI, State, or Other):

Length: Width: No. Bedrooms:

Location:

Problems Reported in Source Document Dated:

Figure 1 - Sample of Data Sheet Used for Recording Mobile Home Coach
Identification Information
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Exhibit k

Hun No.

Date of Inspection

Construction Dat a

Manufacturer

Leuglli Kect Model

Width ' Feet Serial Number
Year

Seals Number

1. Under Frame
Number of Axles
Type of Outrigger Z Member

C Member
Open Web Joist

'

~
Other

Outrigger Spacing .
Feet

Long Beam Spacing Feet

Long Beam Depth Inches

Yes No Picture

Metal Under Frame Damage _^

Moisture Barrier Damage
Hurricane Straps . _____

Number

2 . Wall Framing
Not Seen Framing Type

Exterior Wall
Interior Wall

3. Floor Framing

Not Seen ______
Framing Type

A, Roof System=—^
J—.- Not Seen

Type of Truss

_____ Bowstring Roof Construction (Check)

Peaked Celling Material
Other (Identify) Vapor Barrier

Insulation
Roof Truss

_^__ Insulation
Vapor Barrier
Metal Covering

5. Flame Spread
Celling Kitchen Cabinet

Gypsum Bb. Wood
Veg. Flberbd. ____ Pressed Wood

Plastic

Paneling
Fire Rated
Not F.R.

Flame Spread

1.8 Pft B«<V>

f>9.



Exhibit 4

6. General

Yes No Picture

Rusted Exterior Fasteners
Interior Rain Leaks
Emergency Egress Window

Good (No obstructions)
Bad (Obstructions)

Comments :
'

,

USCOMM-NflS-OC
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Exhibit 4

HUD No.

Date of Ins^iectiou

Electrical D.ita

Distribution Panel Kox (Part E-9 - 10)

Ampere Rating: 50 - 60 - ICQ - 125 - 150
10.9 Located in rear third of hon'o : Yes No

9.2 Mininura 24 in. from floor: > Yes No

9.3 Miulr.ua 6 in. clear space in front: Yes No

9 Fastened to: Paneling Stud Framing

Other (indicate)

2. Type of U'irc : Copper Aluninum Cu Clad Aluminum

3. Branch Circuits (Part E-7)

4-15 AiT-.p . Circuits: Yes No
2-20 Aiap. Circuits: Yes No

4. Receptacle Outlets Required (Part E-6)

Receptacles Approved for wire used:

6.1 >Uximun 12 foot spacing:

6.1a. Counter tops in kitchen*
6.1b Adjacent to refrigerator and range:

6.1c Built-in vanities:
6.1d Counter tops under all cabinets;
6.2 Within/adjacent shower/tub space:

Yes No

Outside Fixture : Yes No Weathertight : Yes No

Wiring Methods (part E-11)
Yes No Not Seen

11.3 Nomet. cable with nomet. boxes: '

11.4 Outlet boxes flush with surface:
11.5 Boxes securely fastened:
11.6 Continued sheath between boxes;
11.7 Cable thru studs protected:
11.9 .Cable supportc>i within 12" boxes, etc.:
ll.lCV Support nonnet. cable 8":

Ltehtlng F i xture (Part E-20)
Celling fixture securely fastened: Yes No

6. Hot Water Heater Enclosure

A. Accossibilitv: Good Bad

Interior Exterior

Enclosure Construction

Unfinished (backside of paneling, exposed studs)

Paneled - Thickness
Gypsun; WailboarJ - Tiiickncss ~~IIIZIIZZI
Insulation - Foil backed

Cable across li'.-.H door: Yes No
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Exhibit- A

7. R.i»!;>i 8. Kofi i j-A r.itv»r

., „ . Name .Brand
Nnr.e Brand i v.

—
Model No.

Modol No. ^
Fuel _L.r.G.

_^
S.itur.il Elec.

Clearance's: Overlioad Distance to Cabinets
Exhaust Hood (Yes or No)

Charring of adjacent cabinets: Yes

No

Corr.ents:
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Exhibit 4

HUD No.

Date of Inspection

Heating Data

Heating Systom

Name Brand
Model No.

Fuel Type ^ Gas Oil Electric
LP

__________ Natural-

Input Capacity BTU
Output Capacity BTU

Heating Unit Enclosure Construction

__________^ Unfinished (backside of paneling, exposed studs)
Paneled - Thickness

__________^_____ Gypsun Wallboard - Thickness
Insulation - Foil backed

Certificate: Yes No

Where: Furnace Company

__________ Electric Panel
Others

Yes No
Wall thermostat

"

3 ft. or more from furnace

Floor register w/dampers
J

Soooth riser connection

(5.1.1.1) Combust, intake rodent proof
(6.4.2b) Drafthood aligned & secured

Pipe material and size
Fitting material

Fuel Burning Appliances

A. Information on clearances,
input, etc., attached to

appliance (6.6.1)

B. Type of fuel narked on each
fuel burning appliance
(6.6.2)

C. Appl-l^n^^e accessible for
inspection, repair, replace-

eent w/o rerxjving construc-
tion (6.7)

Furnace HWH Dryer AC

Yes No Tes No Yes No Yes No
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Exhibit 4

LP - Natural Gas Piping „^ Yes No

(5.1.10.1) Supply location on "A" frame
18" fron roaddide

(5.1.11) Metal tag at gas supply con. •

(5.1.2.2) Alua. connectors used outdoors
(5.1.16) Gas piping used for electric ground

(5.1.18) Adequate pipe hangers i 'supports
~

4. Outside Venting No Roof Inspectloa

Tes Ko Not Seen

Furnace vent roof jack
. ______ "

Secured ______ _____
HWH drafthood aligned/secured _____

Roof Jack secured _____
Vent terminating under mobile home _____ ______

3 ft. or core from air Intake _____
'Cooking Appl. vent within 10 ft.

Wall
Ceiling

Attic vents ", _____
Eaves -

Roof
,

.:

Roof jack secured
_

Cements: '

'
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Exhibit 4

HUD No
-

Date of Inspection

Plumbing Data

1. Approved Materials (Table C-1 Appendix C)

Yes No Not Labeled Not Seen
DWV Piping
Water Piping
Valves
Water Closet

~

Lavatory
Bath Tub
Kitchen Sink

2 . Plumbing Facilities
Yes No Missing

At Least One Water Closet
At Least One Lavatory
At Least One Kitchen Sink
Adequate Washer Drain
Adequate Washer Water Supply ______
Accessible Facilities

3. Water Distribution (Part C-11)
Yes No Not Seen

Minimum Size Piping (11.1.1)
Proper Water Connection Location
(11.2.1)

Cap and Chain .

Tagged
Minimum Size

Backflow Protection (11.2.2.1)
~

Adequate air gaps (11.2.3)
Anti-siphon Ball Cock (11.2.6)
Dishwasher (11.2.4)
Clothes Washer (11.2.4)

Types of Piping Materials
Copper Location
Galv. Street Location
Plastic Location

Indication of External Corrosion Yes No
Indication of Frozen Water Piping Yes No

4. Hot Water Heater (11.3 )

Gas Interior Access
^Electric Exterior Access

Not Accessible
Missing

Yes No Not Seen
Labeled Heater
Valve(s) T&P Relief (11.3.1.1)
Approved & Listed T&P Valves

(11.3.1.1)
Proper Location T&P Valves

(11.3.1.2)
Proper Location Relief Valve
Drain (11.3.1.3)

Threated End (11.3.1.3)
Terminated in floor

5. Drainage System (Part C-12)
Drain Outlets Yes No Not Seen
Drain Outlets

Proper Location (12.2.1)
Eroper Clearance (12.2.2)
Hose Coupler (12.2.3)
Cap and Chain (12.3.3)
Min. Outlet Size (12.3.3.3)

Proper Trap A^-m Length (12.5.3)
Adequate Traps (8.1)
Clean Outs (8.2)

^

Trap Arm Grade (8.1.9.1)
[
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Exhibit 4

' Yes No Not Seen
Removability of Traps (8.1.9.4) .

Access to Bathtub Slip Joint
Connection and Trap (9.1. A)

Dishwasher Drain Air Gap (9.2.3)

Clothes Washer (9.2.4)
Proper Drain (9.2.4.1)
Standplpe Dimensions (9.2.4.2)
Trap for Standplpe (9.2.4.2)
Vented Standpipe Trap (9.2.4.2)
Accessible Standplpe (9.2.4.7)

Type of DWV Piping Materials
fL3S PVC

6. Vents and Venting (Part C-13)

Yes No Not Seen
Main Vent Through Roof (13.3.1)
Individual Vents (13.3.2)
Individual Vent Valves __.
Vent Grade (13.4)

Adequate Horizontal Vents
Adequate Vent Term (13.5)

Water Tight Flashing (13.5.2)
Removable Vent Caps (13.5.2)

7 . Protective Requirements (Part C-5.2)
Yes No Not Seen

Protection of Piping/Weather
Protection of Piping/Road Damage '

Rodent Resistance

Comments

:

use OMM-NBS -OC
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Appendix B

Typical Field Inspection Photographic
Document at ion

Al



Figure 1 - Front of Mobile Home



Figure 3 - Electrical Wiring Passing Through Stud Unprotected



Appendix C

Problem Catalogue
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Mobile Home Identification Data
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Mobile Home Identification Data

SLRM?.
S L ? M 3 .

SLBM** .

S L R .

SLOMA

.

S L B M 7 .

F R A M I .

FRAM2.

HRST 1 .

HR5T?.
HRST3.
H R S T '4 .

HRSTS.
HRST A

,

f L '1! I I .

FL'M7.
FL'VI 3.

FLSR » .

ELS03.
FLSR4

.

PiVSP I .

PV'SP3 .

PWSP M

,

"5F1I I .

HSFU?.
H5Ftl3 .

Hw AH 1 .

ATOM I .

ACO'i?.

SPACINT; OF LONG BEAM CIM FEFTT
) M FT ,

^ ) f. FT.
6 ) n FT.
8 ) 10 FT.
10 ) 12 FT.
12 > IM FT.
\ l** FT.

TYPE OF FRAME
BEAM AMO OIITRIGGE" FRAME
PFRIMFTFR FRAME

HURPICANE STRAPS
h!0. OF HURRICANE STRAPS
T'."0 HURRICANE STRAPS

" THRFF HURRICANE STRAPS
FOUR HURPICANE STRAPS
FIVE HURRICANE STRAPS
SIX HURRICANE STRAPS

TYPE OF FLECTRICAL «'IRING
COPPER
A L U M I

M

COPPFR CLAO ALUMINUM
ELECTRICAL SERVICE
SPA^'PSOP)5rAMPS
ir-j AMPS \ ^0 ) ino AMPS
I5Q AMPS \ ion
2"?; AMPS \ ISn

PLUMpiMG - WATER
. METAL SUPPLY
PLASTIC SUPPLY
METAL O'VV

PLASTIC nwv
HEATING SYSTEM

GAS FUFLFO FNATURAL
OIL FUELED
El ECTPIC

HOT '•'ATFR HEATER
GAS '^"ELED
ELECTRIC

A I R C •^•'0 T T I r^l I Nfi

GAS FUELED
ELECTPIC

) ISO AMPS
) 20P AMPS
SYSTEM PIPING

GAS * LPG3
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Performance Problem List

CODE DESCRIPTION LEVEL

AMS T ANSI 5T ANDApn A M 9 , 1

r n M Qv. U 3 P A p T Q 3

POOF P 6 / ^ 7 ROOF S Y^TFM <{

L. ^ o o • ~ lOAD TARRY rAPACITY 5

w l_ B 6'* ^ DECK 1 Nfi

• ^ ROOF TRUSS
P T RS 1 • P 6 • TFNSIOW MEMBFR FAILURE 7

R T RS ?

•

B 6 • ^ COMPRFSSTON MFMRFR FATI DRF 7

R T R S 3 • 6 6*^ uc-p MFMRFR FAILtlRF 7

f T RS M • ROOF TRII^S CUT FOR POOF lATK 7

CF I L 1 NG
p n F F B A • 1 0 DFFIFrXTOM
RHFF 1 *" L/ c r 1 • B 6 • 1 0 DFr If I

(/ t r ^ • a inD o • 1 u pnnr tpiicc
p n C" r ^ p X. in CFILING o
p r ^ ^ r> o • ^ FASTENIMG OF STRUCTURAL SYSTEMS c,

9 C C C 1 XX L. Cn o • r» TRUSS CnNSTRUCTIOM LO
D r c c ^ Q C TPUSS-TO-uv ALL C 0 N «^ T RUC T I OM O
D C" C C 1 D ^ Cn o • T> ROOFING TO TRUSS ATTACHMENT o
D C C C li CEILING TO TRUSS ATTACHMENT o
D C~ C C C r 6 • ^ nnUBLE '^'IDF MISALIGNMENT o

K F S S 6 • n 6 • S TIP OUT MISALIGNMENT zo
K L w K Q T 1 RAlf LEAK - '"'ATEP RESI'^TANCE MEM, PENET. c

L '"^ r Q "T 1 MFMRRANE PENETRATION o
PI M P 1 n 7 1 AT MFMRRANE JOINT r'»'ITHIN FIELD OF R 7

PI M P *> D ~r 1r / • 1 AT VENT PIPE CPLUMPINGD 7

PI MP*)" L n r J •
0*7 1P / • 1 AT VFNT PIPE FHEATINGl 7

PI M P 4 . P 7 1 AT DOUBLE WIOE JOINT 7

PI M P C P 7 t AT TIP OUT JOINT
n 7 1

I MTFRS"="CT I ON OF ROOF AND EXTERIOR WALL
,

o
P n 1 1 p nuR AB I L I T

Y

c,

p n 1 1 p 1 MEMPRA^lE o
D Pt M P 9 C AULK I NG o
r" f c cC 1 r > D 7 1 INTTRIOF FLAME SPREAD - CEILING
PPF S B 7 • 'I RODENT PF<;iSTANCF 5

PHL S B 7 • ? HEAT LOSS 3

P H L S 1 •
n ^ c
I 7 • b INSULATION- /o

R ML S 2 • B 7 • 5 AIR INFILTRATION b
R P F C n 7 • A METALLIC POOF ROMO I NG/FXTER I OR COVERINGS r

f> C N P ^ 7 • 7 CONDENSATION RF.SISTANCF
p r t D t D 7 VAPOP OAPRIER IN CEILING o

P C M R ? • B 7 • 7 CEILING VENTILATED o

r L ' '
" P 6 / R 7 ELOnp t^YSTEM^; uT

p o LOAD CARRYING CAPACITY cD

r L C C I • o 6 • V DECK I NG O

^ L r c z • B 6 • 9 FLOOR JOISTS 6
c f^ c" c p 6 • ! * DEFLECTION c3

DF F ! • B 4> • 1 n D C •< I N G 6

FPFF?. R6. 1 0 FLOOP JOISTS 6

FOUR DUP AB I L I T

Y

5

FDUP 1

•

FLQOP COVFRirJG
FDUR2. FLOOR COVFRING TO DECIDING 6

rnuR3. DECt<^ I NG 6

FASS BA.S FASTENING OF STRUCTURAL SYSTEM'S 5

FAS5 1 . OFCKU'G TP FLOOR J0I<;TS 6

FASS2, BA.5 FLOOP SYSTEM TO METAL FRAME 6
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F ASS3. 0 6.5 FLOOR SYSTFM TO E»TERIOR WALLS 6

f

.

WFATHFRBARRIEP" &

FLWR B7. 1 *'e;athfr prsi*;TANcF
F L w R 1 . B7. I UMDERNFATH OF FLOOR SY^JTEM 6

FL I F B7. 3 INTERIOR FLAME SPREAD-FLOOR COVERING 5
FL IF 1 . HOT tf'ATER HEATER COMPARTMENT DOOR 6

FLRF RODENT RESISTANCE 5

FLHL P7.5 HEAT LOSS 5
FLHL !

.

B7.5 I MSUL AT I ON 6

FLHL 2

.

B7 . ?^ AIR INFILTRATION 6

FLDN P 6 . 9 . 1 DRILLING/NOTCHING OF STRUCTURAL MEMBERS S

I NT VI n 6 / B 7 PARTITION WALLS H

! NCC P6.7 LOAO CARRYING CAPACITY
1 NCC 1 . P6. 7 PANELING 6

I NCC? . R6.7 ; WALL FRAMING 6

I NSS PA . 5 FASTENING OF STRUCTURAL SYSTEMS 5

I NSS 1 . 8 6.^ PANELING TO WALL FRAMING 6
T NSS2

.

B6.«^ WALL TO ROHF SYSTEM 6

! NSS3. B 6 . ?i V^^^ALL TO FLOOR SYSTEM 6
t USSH

.

BA.5 D00RF"RAM1NG 6
1 NSS5 « PARTITION TO EXTERIOR WALL 6

! NDR DURfBIl ITY OF PANELING 6

I NFS P7 . 3 INTFRIOR FLAME ^^PREAD - PANELING 5
! N D N R&. A.

J

HR I LL I NG/NOTCH I NG OF STRUCTURAL MEMBERS 5
F X T V B&/P7 FXTFR I nP "JALLS H

FXCC . 6 LOAP CARRYING CAPACITY 5

F XCC 1 . R 6 . A EXTERIOR COVERING . 6
FXCC2, B 6 . A VIALLFPAMING 6
PXCC3

.

P 6 . 6 INTERIOR COVERING 6

FX5S B6.?./6. 6 FASTENING OF STRUCTURAL SYSTEMS 5

F XS5 1 . B& . 5/6

.

f. EXTERIOR COVERING TO >VALL FRAMING 6

FXSS2. B6.f /6. 6, IMTF'RIOR COVERING TO WALL FRAMING &

F XSS 3

.

P6.'^/6. 6 •V ALL TO ROOF 6

FXS^**. ft' A L L T 0 F L O 0 R 6

rxs5&. PA . ?/6

.

6 WALL TO «.VALL 6

P 7 . I 'VEATHFR RESI'^TANCF - R « I N LEAKS S

F X •/R 1 . B 7 . 1 PENETRATION OF EXTERIOR COVERING 6

F X AIR? . P7. I If/ T N 0 0 6

F X R 3 . B7 . 1 0 0 0 R S 6

F X <" R ^ . B7 . 1 I riTFRSFCT I OM OF /.ALL «N0 ROOF &

FX''/R5. P7 . 1 I f'TERSFCT 1 ON OF WALL AND FLOOR
.

6

F xnR B7 . I DURABILITY 5

F xnp ! . ?7 . 1 EXTERIOR COV/EPING 6

F XnR7

.

P 7 . 1 , I N T F R I 0 o COVERING
.

6

FxnR3. n7,
I . C A ULV 'Mr, j. 6

FXHR*! , P.7. 1 EXTERIOR FASTENERS 6

F XD"?. . P7. 1 HTERIOP FASTENERS ^ '

"

FXF«: B7 . 3 INTFRIO" FLAME SPREAD - INTERIOR COVERIN 5

FXHL B7.?. HEAT LOSS S

F XHL ! . B7 . 5 1 MSUl AT I ON • ; 6

FXHL?. P7.'^ AIR INSULATIO" 6

FXPM n7.6 METALLIC ROOF BONDING/EXTERIOR COVERINGS B

FXCR P 7 . 2 CONDENSATION RESISTANCF 5
F X CR I . R7,2 VAPORRARRTER IN CEIL' NG 6

FXCR?. P7 . 2 NO VAPOP PAPRIFR IN CEILING 6
PA/P7/B«l "«.'

I N O 0 S H

N It' R 87. 1 /BP .5 VKFATHFR RFSISTANCF - VATER LEAK S

A NCR P7.2/BB CONDENSATION RESISTANCE 5
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VflHL HFAT LOSS - AIR IMFILTRATIOK 5

-MCC P&.3 LOAn CARRYING CAPAFITY - RACKING. 5

BQ. 3.

1

SIZE 5

V'NGL B e • 3 . 1 GLAZING S

'•'NDP DURABILITY
N P P BQ. 1 .7 BATHROOM B

OEXT BA/P7/B«( OOORS EXTERIOR
B7. 1

- WEATHER RESISTANCE - WATER LEAK S

DEHL B7.S HEAT LOSS - AIR INFILTRATION 5

OELC B6.3 LOAO CARRYING CAPACITY - RACKING 5

r>ES7 B 8 . 3 . 1 SIZE S
HFNL PB.3.

1

NUMBER AND LOCATION 5

DEDU DURABILITY 5

DINT B8. 3. ?/3 OOOR INTERIOR 1

DILH B8.3.7/3 LOCKS, HAROWAPE B

DIDU DDRAB IL I TY 5

F^'EO R9. 1 FIPF WARNING EOUTPMFNT
*"WEOi . B9. 1 LISTED DETECTOR 5

FWE02. R9. 1 TROUBLE SIGNAL B
n^E03. B9. 1 LOCATION 5

T I ON' TIEDOWMS
T I DK' 1 . B6.S.

1

'VFATHFR RESISTANCE B

T I DN2. B,&.5.

1

LOAD CAPACITY B
TIDM3. R.6.5. ? SPACING B
SPEO B8 .«» SPECIAL RFOUI RE'^ENTS *»

5PE0 1 . BS.**. 1 MINTMIIMAREAS B
SPEO?. MINIMUM 'VIOTH B

SRFOS . B8. «» , 3 TOILET CO MPARTMFNT B

SPEO** BS.**.** HALLWAY«^ B

TP AM B-APP. TRANSIT CONSIDERATIONS H

TP An 1 . P . 1 . A FRAMF ASSEMBLY B
TPANl 2. LONGITUDINAL MEMBERS 6

T R A W 1 3 . TRANSVFR5E mfmB^RS 6
T R A ^• 2 . P.? COUPLING MFCHAMISM B

TPA^!3. B.3 RUNNING GEAR A 5 E « B L Y B
T R A ^"^

.

B.M SPRING /SPRING HANGERS B
TRftffB. B.5 AXLES B
T R A f ' A , B . 6 HUBS AMD RFARIN6S B
T P A M 7 . R.7 V'HEELS/R I ^^<; B
T R A M B . 6.8 TIRE*: 5
T R A rj 9 , B.9 BRAKE*; B

T R A 1 . B .9. 1 MAXIMUM <;toppimg di«;tancf 6

T R A f 1 1 . B. I n L o .-. VOLTAGE ". I P I N P B
|f

1 1)'-' PART C P L U M B I H r,
1

3

PF * P PROHIPITFO FITTINGS ANO PRACTICES H

PFAP 1 . C5. 1 .'4, 1 DPA I NAGF/VENT PIPING - DRILLED OR TAPED 5

PFAP2. VEfJT PIPES NOT AS DPAIN PIPES 5

PF AP3. C5. 1 .'».3 OBSTPUCTIVF FITTINGS, CONNECTIONS, ETC 5

PFAPH. C5. 1 .'.'4 MATERIAL IMPERFECTION'S fCONCEALED] 5

PFAP?i, C5. 1 IMpPOprR LOCATION OF PIPE, FIXT/EQUIP B

PF AP6. GALVANIZED PIPE BENT OR WELDED B

ATDF C5. 1 .5 ALIGN OF FITTINGS/OTRECTIOM OF FLOA H

PRE 0 C5.2 PROTECTIVE REQUIREMENT H

PREP 1 . C5. ?.

1

CUTTING STRUCTURAL MEMBERS B

PRFG2. C5.2.2 EXPOSED PIPING B
PRE03. C«i.2. 3 ROADDAMAGE 5

PREOH. C5.2.H FREE71NG B
PPE05.. CS.7.?. PODFNT RESISTANCE B
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JC T 1 C 7 t 1 JnI^'TS CONNFCT T HN'S/T 1 r,WT rCAS. W A T F R 3 14

ir T I 1 - r 7

.

I «
t
1 ASSFHnLING PIPF c

1 ^ T T 9JL 1 1 /

•

I. / • 1 . / THRFAnro JOINTS. c.9
1 ^ T T ^ i / • 1

1 . J SOLDFPFn JOINT?; b
1 ^ T T UJL 1 I "t • L / • I .

ij
*t PLASTIC PIPF, FITTINr, AND JOINTS b

J C T I • C 7 • 1 - 5 UNIO^-! JOINTS _j

1 ^ T f Z.JC 1 1 o • C 7 • 1 .
/
Ci FLAPFD tb

JC T I 7 • C 7 • 1 . 7 CAST IRON SOIL PIPE JOINTS 5
1 A N C CB TRAPS AND CLFANODTS
T P A P C8. ! T P A P*^ 5
T D A D 1
I K A r I • Cfi. 1 .

t
1 TRAPS RtOUIRFD M

T D A P C8. 1 . 2 D'JAL FIXTURES
1 n A r J • C 8 • 1 . 3 PROHIPITFD TRAPS #e

f QC H • 1 . nATrfTlALS AND DESIGr.'S 0
T P A P C
1 K A r D • CB. 1 .5 TRAP SEAL 0
T O A P
.1 " A r o • CB . 1 . 5 I 7F X.0
T P A P 7
1 K A r / • CB. 1 . 7 LOCATION 6
T P A P D C8. 1 . fl LFNGTH OF TAILPIECF X.0
T P A D O
1 K A r V , C8. 1 . 9 i' INSTALLATION 6
T P A P O fi CB. 1 . 9 • 1 GRADE OF TRAP AR'' f1
T P A P O ^
I Pf A r T ii • CB. 1 . 9, / TRAP ARM OFFSFT /

T P A P O C8, 1 . 9. J CONCEALED P TRAPS /

T P A P O
1 n A Y *1 « CB« 1 . 9. u RFinv AP I L I T Y OF TPAPS 1

I. L l» 1 C8. 7 CLEANOUT OPENINGS cb
1 f\ f c
L u C r CB. 2. 1 LOCATION OF CLFANOUT FITTINGS 6
1 f\ r c iL U C r 1 • C9. 2 . 1 .

•
I WHFN INSTALLED '

7
1 r\ ^ c CB. 7 . t . 2 'A(HERF INSTALLED 7
( n ^ IT T C8. 2 . 1 .

-1
J USF OF CLEANING TOOL 1

A ^~ T ^ CB. 2. 2 ACCESS TO CLEANOUTS 6
^ M A TL " A 1 C8. 2. 3 MATERIAL 6
^ r\ r cL U L ^ CB. 2. DESIGN e
o er V A

1 A C9 PLUMB 1 NG F I XTURES li
*l

D C r D C9. GENERAL REOUIPFMENT b
'^r CjK 1 • C9 . I • 1 QUALITY OF FIXTURES 6

P F G P ? • C9. 1 • ? STP A I UFPS 6
o c f a ^ C9 . 1 • 3 FIXTURE CONNECTION 6
D C /~ D li C9. 1 • CONCEALED CO^NNECTinMS 6
P C" P c C9 . 5 DIRECTinMAL FITTING 0

r r I X C9 . 2 F I XTURFc; b

C9. 2. 1 TOILETS 6

T 0 I L 1 • C9. 2. 1 . 1 TOILET DESIGN 7

T n 1 L Z • C9. 2 . 1 . 7. TOILET FLUShI^'G DEVICES 7

T 0 1 L 3 • C9. 2. t . 3 OVFPFLOW PIPES - FLUSH TANKS 7
X rt t 1 uT n 1 L T • C9, 2. 1 .

f

i

PROM IPITEO TOILET«: 7

T 0 1 1. 5 • C9. 2. 1 . F> FLOOR CONNECTION ,,..„..,, 7

T 0 I L A « C9. 2 . 1 . 6 ""ATTR CLOSET 7
c u o cb H K ^ C9 . 2 . 7

.,
SHOWFP STALLS 0

5 H R S 1 • C9. 2. 2. 1 SHOWFR STALL CONSTRUCTION 7

C U D C 7 C9. 2. 2. IT'ATFRTIGHT^'ES? Of^ JOINT AT DRAIN f

S H P S 3 • C9. 2. 2. 3 KATFRTIGMTNESS OF 5 H 0 WE R / E N C

L

7

S H R 5 '1 • C9, 2. 2. PREFABRICATED PLUMBING FI XTURES 7

DISH C9. 2. 3 DISHWASHING MACHINES M

D I S H 1 e C9. 2. 3. 1 CONNECTION TO DRAIN 7

n I b H / • C9. 2. 3 . z PROHIBITED CONNECTIONS OF DRA I N 7

w A C D C9. 2. CLOTHES "CASHING MACHIh'E
* A c n ! . C9. 2. M . 1 DRAIN 7

A C D ? « C9c 2. 2 STANHPIPF SPECIFICATIONS 7

C9. 2. 3 PROHIBITED CONNECTIONS OF ORA I N 7
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TOPr C9.3 INSTALLATION OF PL'IMBING FIXTURES 5

lOPFl. CV.3.1 ATCFSS 6

10PF7. C9.3.7 AL1GN^•FNT 6

I0PF3. C9.3.3 PRACKFT*; 6

PHAS CIO HAMGEPS ANP SUPPORT'^ M

PHASI. CIO. I STRAINS AND STRESS DURING/AFTER INSTAL 5

PHAS?. CIO. 2 PIPING SUPPORTS/ I NTERVALS 5

PHAS3. CIO. 3 HANGERS AND ANCHORS 5

PHAS3I. CIO. 3.1 STRENGTH REOii I RFMENTS 6

PHAS37. CIO. 3.? ATTACHMENT TO STRUCTURE 6

rOTN CM WATER DISTRIPUTTON SYSTEM M

ft'SPL CI I . 1 VVATFR SUPPLY 5

'VSPLI. CM. I. I SUPPLY PIPING SIZE 6

W-SPL?. CM. 1.7 HOT WATER SUPPLY 6

W05C CM.? %ATFR OUTLETS AND SUPPLY CONNECTIONS &

•"OSCI. CM. 7. I IVATFP CONNECTION PIPE SIZE, LOCATION 6

"nsC7. CM.?.? PROHIPITED CONNECTIONS 6

1"0SC7I. CM. 2. 2. I INSTALLATION SHALL PREVENT BACKFLOW 7

"-•OSC??. CM. 7.?.? NO CONNECTION TO DRAINAGE OR VENT 7

l«0SC3. CM. 2. 3 RIM OUTLETS - SPACING ABOVE FLOOD LEVEL 6

•"OSC«». CM.2.<4 APPLIANCE C OM N E C T 1 n N S / P R 0 T E C T BY AIR GAP 6

'"0SC?i. CM. 7.^ FLUSHOMETER v A L V E S / M A M II A L FLUSH VALVE &

"'0SC6. CM. 7. A FLUSH TAMK A

'VHSP CM.."^ WATER HEATF" SAFETY DEVICES 5

"HPV CM. 3. I RELIEF VALVFS 6

WHRVI, CM. 3. I. I TEMPFRATUPE A''D PRESSURE RELIEF VALVES 7

'."HRV?, CM. 3. I. 7 "PESSURE AND TEMPERATURE LIMITS OF VALVE 7

"•HRV3. CM. 3. 1.3 RELIEF VALVE DRAIN 7

'•'HPV3I. IMPROPER LOCATION f 8

'VHRV32. THREADED ENP 8

*HRV33. TERMINATES in FLOOR 8

*HRV3*«. UNDERSIZE PIPE 8

'^HRV35. TERMINATES APOVE FLOOR 8

•VHTR CM. 3. 2 WATER HEATEPS 6

"HTRI. CM. 3. 7.1 TAPPING FOR PRES/TEMP RELIFF VALVE 7

'•'DHL C M ."^ MATER I ALS B

••'DMLI. rOPPOSlON OF DISSIMILAR METALS 6

•"D^'L?. CORPnsiOM OF PIPE fe

PMAT CM. '.I PIPING MATERIAL EIRON, STEEL, COPPER, PLASTICJ 6

PMATl. CM. LI. I PLASTIC PIPING 7

«"r'AT CM.M.? FITTINGS ECHANGES I^ DIRECTION SIZE, MAT) 6

FMAT!. CM.H.7.1 FITTINGS FOR SC""^"' PIPING 7

FMAT?. CM.M.?.? FITTINGS FOR COPPER TURING 7

»M4T CM.'<.? PPOHIPITFO MATERIAL 6

f'P.S CM.S INSTALLATION Or pipj^r; 5

"INS I. CM. S.I I'-'ORfMANSH I P . 6

PPJS?. CII.S.7 5CRE* PIP'^ 6

PINS3. CM. S.I SCOLDFR FITTINGS EJniNTS IN COPPER TUBE 6

PINS'*. CM.S.H FLARED FITTINGS - USE OF FLARING TOOL 6

PINSS. Cll.S.5 PLASTIC PIPE AN" FITTINGS 6

"S'S CM. A SIZE OF WATER SUPPLY PIPING 5

PS.VSI. CM. 6. I MINIMUM SIZE [TABLE C-33 6

PS'"S7. CM. 6. 2 SIZING PROCEDURE &
fS'">2\, CM. 6.7. I SIZE OF PPANCH EPEFER TO TABLE C-3 7

PSV;S72. CM. A. 7. 7 '^ATER HEATER AND FOOD WASTE DISPOSAL 7

I VAL CM. 7 LINE VAI VES ECPOSS SECTIONAL AREA] 5

nSYS C I ? DRAINAGE SYSTEM
DS'iL CI2.1 MATERIALS &
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nsML I

.

C I 2. 1 . 1 PIPE 6

n«;ML?. CI 2. 1 . 7 FITTINGS 6

DSML? 1

.

C 1 2. 1 . ?. 1 FITTINr,«; FOP «;CRF\«' PIPE CMATERIALS 7

CI 2. 1 . 2. 2 FITTIMRS Fnp COPPER TURING MATERIALS 7

nSML?3. CI2. 1 *2.3 SOCKET FITTINGS FOR PLASTIC PIPE 7

C 1 2. 1 . 2. jniNINr, COPPER TUBING TO THREADED PIPE 7

PFFFCTIVE FITTING 7

nouT C12.2 • DRAIN OUTLETS S
n 0 u T 1

.

C 1 2.2. 1 LOCALION OF DRAIN 6

noiiT2. C12.2.2 CLFAPANCF FROM HRAIW OUTLET 6

n0UT3

.

C 1 2. 2. 3 HOSE COUPLERS AND CAPS 6

r>0UT3 1 . C12.2.3. 1 QUICK DISCONNECT TYPE 7

D0UT32. C 12.2.3. 2 SI7F COMPARED TO PIPING, WATER-TIGHT CAP 7

nOUT33. Ci2.2.3. 3 MINIMUM DIAMETER - DRAIN CONNECTION 7

nnnT'4

,

C I2.2.'< PRFASSEMRLY OF nPAIN LINES 6

DFCN C 1 2. 3 F I XTURE CONNECT I QM 5

DFCN 1

,

C 1 2.3. 1 TOILFT C^NMECTION 6

0PS7 C 1 2.M SIZE OF DRAINAGE PIPF 5

0PS7 !

.

CI 2. 1 . I FIXTURE LOAD 6

nPS7 J 1

.

C I 2. H . 1 . 1 MIN PIPE DIA - l-l/2»» 1 TO 3 FIX 7

npsz 12, C 1 2.^. 1 . 2 MI»J PIPF DIA - 2»» H OR MOPE FIX 7

0PS7 I 3. C 1 2.H. ! . 3 3»» MIN DIA PIPE FOR TOILETS 7

DS'A V C I 2.S WFT-VFNTFD ORAINAGF SYSTEM B
0 S W V 1 . C 1 2.5. 1 ROfJIZONTAL PIPING 6
r> S WV 2 , C 1 2.5. ? SIZE - PIPING Awn NUMBER OF FIXTURES 6

ns'vv3. C 1 2.5. 3 LENGTH OF TRAP ARM fTABLE C-3] 6

D5r?r CI 2. 6 OFFSETS ANn BRANCH FITTINGS 5
f^SRF 1 . C I 2 . A . I CHANGES IN nTRECTIOM - FITTING TYPES 6
r>SPF7. C 1 2. A . ? HORIZONTAL TO VERTICAL 6

f>SRF3. CI2.6.3 HORIZONTAL TO HORIZONTAL 6

OSGP C 1 2.7 GPAOF OF HORIZONTAL ORAINAGF PIPING 5

VAtJV CI 3 VENTS ANO VENTING H

VVGL C f 3. 1 GFNF»AL - SIPHONAGE «MD BACK PPESSURE 5

C 1 3.2 MATFPTALS 5

\' M A T 1 . C 1 3. 2. 1 PIPE 6

VMAT?. C 1 3.2.2 FITTINGS 6

VMAT2 1

.

C13.2.2. 1 FITTINGS FOR SCPE'V PIPE 7

V M A T ? 2 , C 1 3. 2. 2. 2 FITTINGS FOP COPPER TUBING 7

VMAT23. C 1 3. 2. 3 FITTINGS FOR PLASTIC PIPE 7

VM « T?** , C 1 3 . 2 . 2 . « ADAPTERS ICOPPEP Tt)BING TO THREADED PIPE) 7

VMAT?5. CI 3.2.2. 5 LISTED RFCTAMGUI AP TUBING CAN BE USED 7

VVSP C I 3. 3 SIZ"^ OF VENT PIPING 5

VVSP I . C I 3 . 3 . t MAJN V^^!T- MIM!MU»< DIAMETFP OF PIPING 6

VVSP2. C 1 3. 3 . ? INDIVIDUAL VENTS 6

VV5P3

.

C 1 3 . 3 . 3 COMMON VENT 6

VVSPM

,

C 1 3 . 3 . M IMTFPSECTIMGVFNTS 6

VV5P=- . C 1 3. 3.5 DISTANCF OF EIXTUPF TRAP FROM VENT &

vvr,c C 1 3. GRADE ANO COrjNFCTfONS S
V\ir,C\ . C 1 3 . '4 . » HORIZONTAL VENTS 6

VVGC?. CI3.M.? GPADE 6

VVTL C 1 3.5 VFNT TERMINAL 5

VVTL 1 . C 1 3.5. 1 ROOF EXTENSION 6

W T L 7 . C 1 3.5.

?

FLASHING 6

V V T L 3 . C 1 3.5. VFNT CAPS 6

jM F A T PART n HEATING system} 3

ML PG 0*4 . 2 . 5 LP GAS SAFETY OEVI.CES *

HPS Y DS PIPTt.iG«;YSTFM H

D5. 1 GAS PIPING SYSTEMS S



OS. 1 .

1

6

MGPS 1 . OS. i . t .

1

POOTNT PFSISTANCE 7

H6PM DS. 1 .2 MATFRIAL5 - US E 0 / P^P A I PF 0 DEFECTS 6

HGPM 1

.

OS. 1 .2.

1

STfFL OP "iPOURHT JPON PIPE 7

HGPM2. 05. 1.7.2 FITTING5 FOR PAS PIPING 7

HGPM3. DS. 1.2.3 COPPFR TUBING 7

HGPMH. 05. 1 .2.<< STEEL TUBING 7

H6PM5. COPPQSION OF METALS 7

H6P0 OS. 1 .

3

PIPING DESIGN - LP GAS/NATURAL GAS 6

H6PDI . 05. 1 .3.

1

CROSS OVER FOR GAS PIPING 7

HGPZ DS. I^M GAS PIPE SIZING CTARLE 0-2, PG 713 6

H6JP OS. 1 .5 JOINTS FOR GAS PIPE 6

HGJT OS. 1 .6 JOINTS FOR TUBING 6

HGJC 05. 1 .7 PIPE JOINT COMPOUND - SCRE* JOINTS 6

H6CT 05. 1.8 CONCEALED TURING INSIDE WALLS, FLOOR 6

HGH J DS. 1 .9 COK'CEALFO JOINTS 6

H6LS DS. 1 . 1

0

LOCATION OF GAS SUPPLY CONNECTION 6

H6LSI

.

DS. 1 . 1 0.

1

LP-GAS SYSTEMS 7

M6LS2. 05. 1 . 1 0.2 COMBINATION LP-GAS AND NATURAL GAS 7

HGin 05. 1 . n lOENTIFICATION "F GAS SUPPLY CONNECTION 6

H6SC 05.1.12 GAS SUPPLY CONNECTORS 6

H6SC 1 . 05. 1 . 1 2.

1

LP-GAS 7

HGAC 0 S . 1 . 1 3 APPLIAMCF CONNECTION 6

HGdCI

.

FLEXIPLF CONNFCTOP/SHARP RADIUS BEND 7

WGAC2. FLFXIBLF CONNECTOR THRU UNDERSIDE OF UNIT 7

MGVS 05. 1 . 1

M

VALVES - SHUTOFF LISTED TYPE 6

H6IC 05. 1 . 1

5

GAS INLFT CAP 6

HGEG OS. 1 . 1 A ELECTRICAL GROU'ID 6

HGCP OS. 1 . 1

7

PIPE COUPLINGS AND UNIONS 6

HGHS n 5 . 1 . 1 HANGERS ANO SUPPORTS 6

HGTL 05.1.19 TESTING FOP LEAKAGE 6

HGTL 1 . 05. 1 . 1 9.

1

BEFORE APPLIANCES ARE CONNECTED 7

HGTL2. OS. 1 . 1 9.2 AFTER APPLIANCES ARE CONNECTED 7

HOPS 05.2 OIL PIPING SYSTEM S

HOPG 05.2.1 GENERAL 6

MOPM 05.2.7 MATERIAL - NO USED AND/OR REPAIRED MAT 6

MOPMI

.

05.2.2.

1

STEEL OP 'VROURHT-IRON PIPE 7

H0PM2. 05.7.2.7 FITTINr,S FOR OIL PIPING 7

HOPMS

.

05.7.2.3 COPPER TURING 7

nnPMq , 05.7.2.M STEEL TURING 7

HOSP 05.7.

3

SI7F OF OIL PIPING 6

MO JP 05. 7.

M

JOINTS FOR OIL PIPING 6

WOJT 05.7.5 JOINTS FOR TURING 6

Horp 05.7. A PIPE JOINT COMPOUND 6

MOCU 05.2.7 COUPL T NGS 6
HOGP OS. 2 .

R

GPAOF OF PIPING 6

"OSH 05.2.9 STRAP HANGERS 6

MOTL 05.2. tC TESTING FOR LEAi^AGF 6

HAPL APPIIANCES M

MftGL 06. 1 GFNFRAL - LISTED 5
MA VT 06. 1 • 7 VENTED TYPE 6

MAC*' 06.1.3 CONVFRTION FPOh ONE FUEL TO ANOTHER 6

MAC 0 06.2 CLOTHES DRYER 6

HAOE 06. 7.

1

EXHAUST 6

MAPO 06.2.2 PROHIBITED OUCT CONNECTION 6

HAEO 06.2.3 EXHAUST DUCT NOT RENEATH MORILE HOME 6

HA PC 06.2.<* PROHiniTEO CONNECTORS IN DUCT 6

HA IC 0 6.3 INSTALLATION OF APPLIANCES 5
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U A T >vln A 1
r» A "i 1L* O • .5 • I

Ao
H A I N I • 6
H A M 5 D 6 • 3 • 2 brPAKATinN HF CnnRUSTIDN 5Y5Tcn 6
M A N P P ft 0 3 • 3 f,ir/"ATfl%ir' ddpp-ciidc ^niraTir^ t»v «iaNriiATiVr rKrs5UrcL CKtATtO HT AlK 6
H A M P 1 « n 6 • 3 • 3 . 1 AIR CiRCULATINij FAN OPERATION 7

H A M P 2 • D & • 3 • 3 . z LOCATION OF AIR INLETS AND OUTLET-5 7

H A V A 0 6 • M vFNTINGt VENTILATION ANO COMRUSTiON AIR 5
HAVE D 6 • M • 1 VLNTING 5T51Fr1 6
H A V E 1 • D 6 • H • 1 SYSTFM LISTED AS PART OF APPLIANCE 7

H A VFT? • D 6 • • I SYSTEM CONSISTING OF LISTEO COMPON 7

HAVE3

•

D6 • • • JOINTS OF VENT SYSTEM SECURE 7

H A VE 3 1 • FURNACE ' 6

H A V E 3 2 • .
H n T A T r. P H E A T r. r 8

Ll A tl C* liH A V C *1 •
Hi £1 *> l/CKITfKI^ CUAI I M^T TCDMTKIATC EIKir\COvtNliNi5 i>nALL NIM iL"nI?NAIt UNUtn 7

LI A tf IT frH A V r S • 1 ' 6 • M • .1 7

M A V E A • P 6 • "4 •
'«

VENTILATION OF KITCHEN 7

H A I P P 6 • I M STRUCT I ON S
H A H CT P 6 • 6 M A R K I ^' G 5
HA?^< 1 • P 6 • 6 • 1 FURNACE CLEARANCES AMD OPERATIONS 6
H A M If ? , P A • 6 • 1 HOT "DATER HEATER CLEARANCES AND OPERATIONS 6
H A 3 • P6 • 6 • 1 DPYER CLEARANCE"^ AMP OPFRATIONS 6

D 6 • 6 • t A I" CONOITIONER CLEARArJCES AND OPERATIONS 6
n A F U PA • A .

2

TYPE OF FUEL MARKING 6
H A rii 1 • P 6 • 6 • 2 FURNACE 6
M A F U 2 • P 6 • 6 • 2

f.

HOT '"ATFP HEATER 6
H A F U 3 • P 6 • A • 2 DPYER 6
HhFDH

,

P6 • A • 2 AIRCONOITIONER 6
•J A A C r>6 • 7 A C C E SS I R I L I T Y - INSPECTION, SERVICE, ETC 5
H A A C ! • D 6 • 7 FURNACE-POOR ACCESS 6
M A A C 2 • U ft • 7 HOT CATER HEATfR-POO'' ACCESS 6

A A C 3 • D A • 7 O^YER-POOR ACCESS 6
A A C • 06 • 7 AIR CONniTIONtP-POOR ACCESS 6

HALM D 6 • P LOCATION - RFLATIvE TO COMBUSTIBLES S
H A C L D 6 • ^ CLEARANCES S
H A f A D6 • 1 n CIRCULATING AIR SYSTEM &
H A C 5 06 • 1 0

•

1 SLIPPIY SYSTEM 6
H A C S 1 * P 6 • 1 O • 1 • 1 ductmatfrial 7

MACS?. 06 . 1 0

•

1 • 2 SI7ING OF DUCT 7

H A r 3 . P6 . 1 C

.

1 • 3 AIP TIGHTNESS OF SUPPLY DUCT SYSTEM 7
H A P A 06 . IP. 2 RETUP*' AIR SYSTEM 6
M A R A 1 « 06 . IP. 2. 1 RETURN AIR OPENINGS 7

H ft p A 2 • 0 6. 1 r

•

2. 2 DUCT MaTFRIALS 7

HAP A 2 1 . D6 . 1 r.

.

2 . 2 .1 CLASS r> OR CLASS I AIR 0UCT5 / B
H A P A 2 2 • P 6 . I 0 • 2.2 .2 FLAME SPREAD ^'OT •^ORE THAN 2DD 6

M a R A ?3 , 06 . 1 C . 2. 2 .3 INTFRlOR OF C0MB"«;TI8LF MATERIAL 8
H A R A 3 • P6 . IP. 2 . 3 SIZING 7
1-4 A R A <4 * 06.10. 2. PERMANENT UNCLO^^ABLF OPENINGS 7
H A J"^ P 6 . • 0 . 3 JOINTS ANO SEAMS 6
H A 5U 0 6. 1 . H SUPPORTS 6

H A R G 0 6. If. 5 REGISTFRc 6

H A R G 1 • 0 6. IT'. 1 FLAMMARJLITY REOMTS FOR PLASTIC 7

MARG2

•

0 6. in. 5. 2 STRUCTURAL RFOUIREMFMTS 7

H A R G 3 • 06.10. i; RI^FR MISSINC OP DAMAGED 7

H A R 6 • 0 6. 1 P

.

DIRT, FLOOR COVERING ANO PliCT 7

H A RG5 . 06.10, c, AIP BLOCKAGE 7

HARCf, . P 6 . 10. DUCT TUBE RISER 7

jPLFC PART E ELECTRICAll 3

FP X Y F«i,n RECEPTACLE OUTLETS REOUTRFP
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TRX Y 1

•

E5. 1 LISTED AND APPROVED 5

TRKY M , FB. 1 ALUM I MUM/COPRER DEVICES 6

FRXY?. E5.? APPLIANCE ACCESSABIL ITY 5
TREC E6 RECEPTACLE OUTLETS RFOniRED
FPL* E6. 1 LOCATION ON iVALLS 5
FPL'^I • COUNTER TOPS IN KITCHENS 6

FRLW?. ADJACENT TO APPLIANCES 6

FPLW3. COUNTER TOP SPACES FOR BUILT-IN 6

FRL-^H. COUNTER TOP SPACES UNDER W A L L -C A B I NE T

5

6

E6.2 LOCATIONS IN SHOWER OR BATHTUB SPACES B

FBCR E7 «RANCH CIRCUITS REQUIREn 1

EBCRI

•

E7. 1 .

1

L I GHT I NG B

FPCR?. E7. 1 .7 PORTAPLE APPLIANCES 5

FPCR3. E7. 1.3 GENERAL APPLIANCES B

FBCR3 1

•

FIXED APPLIANCES/CIRCUIT *wiTH L/0 6

FPCR32. FIXED APPLIANCES/CIRCUIT WITHOUT L/0 6

FBCR33. SINGLE PORTABLE APPLIANCE 6

FBCRSH. RANGE BRANCH CIRCUIT 6

FBf R35. (WHEN LAUNDRY FACILITIES PROVIDED 6

EDIS F9 DISCONNECTING MEANS AND BRANCH CIRCUITS
FOPn E9. 1 OVERCURRENT PRnTECTIOM DEVICE B
FPLF E9.2 LOCATION APOVE FLOOR B
rnws E9. 3 WORKING SP*CE S
FnRT E9.<4 RATING, TYPE, GROUNDING B

FOMK E9,ti MARKINGS B

FPFT E9.6 FUSE TYPFS 5

EONE E9. 7 NECARTICLE710 B

EDOP E9, n OVERrilRRFNT PROTECTION S
FDRP E9. 9 RFCEPTACLE PROTECTION B

FOCP E9. 1 P CIRCUIT BREAKER PROTECTION B
FPO" ElO PPV-ER SUPPLY
FPcn E I0.*« CLAMP AT DISTRIBUTION PANEL KNOCKOUT B
rPEF ElO.

9

ENTRANCE OF FEEDER ASSEMBLY TO HOME B

EP-OR E I 1 WIRING MFTMOn*;
FWTC E 11 . 1 TURING, CONDUIT, CAPI.E TERMINATION B

FWRC E 1 1 .2 RIGID MFTAL CONDUIT B
EWNM F 11 .3 ^40N-MFT ALL IC OUTLET POXES B

Ft-.BL «=
I 1 .'4 OUTLET BOX LOCATION B

EWFP E 1 1 .f. FASTENING BOXES, FITTINGS, CABINETS B
Fi^CS F 1 1 .6 CONTINUITY OF CABLE SHEATH B
Fir LP El 1 .6 LOOSE CONNECTION'S B

F 1 1 .7 PASSING OP CABLE THpnuGH STUDS B

FWBB F n .« CABLE PFMD RADIUS B

ElVSU F 1 1 .9 CABLE SUPPORT B

Elf.":w E 1 1 . 1
" CABLE SUPPORT - NOM-mfTALLIC OUTLET B

FPCP E 1 1 . n CABLE PPACTICES - APPLIANCES B
rwpp E 1 1 . 1 2 CABLE PROTECTION B

FUMO E 1 2 UNDER CH AS IS WIRING
FUPE F 1 2. 1 PROTECTION OF EXPOSED WIRING B

FUCT E 1 2.2 CONDUCTOR TYPES B

FFPL E 1 3 S'.VITCHFS AND RECEPTACLE PLATES
EFS6 E 1 3. 1 S'lTCH GROUNDING B
EFMT El 3.2 MFTALLir FACEPLATF THICKNESS B

FFLF E 1 3.3 LISTED TACFPLATES B
FFMG E 1 3. M METALLIC FACEPLATE GROUNDINGS B

FCOM F 1 H CONDUCTOR*; IM OUTLET BOXES H

ECPS E 1 H, 1 O'lTLFT BOX SI7F B

FCFC E i«4.2 FREE COf.'nilfTOP LENGTH B
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fPOL F 1 4. POL «R T 7 AT T nM H

FPGC E16.1 GPODMOFD CIRCUIT CONOUCTOR 5
PPOII E16.2 OTHFR »I5E - VJHltE tONnUCTOP OF CABLE 5
EP6R EI&.3 RROUNOINfi CONDUCTOR COLOR 5
FTER E17 CONNECTION TO TEPHINALS ANO SPLICES H

ETCP E17.1 CONNECTION OF CONDUCTORS TO TERMINAL 5
FTSJ E17.2 SPLICING A^!0 JOININr, OF CONNECTOfiS 5
FSWL E_l_8 WALL SWITCHED H

ESWR ElO.l SWITCH RATINGS 5
E5WRI, LIGHTING CIRCUITS 6

FS'A'R2. MOTORS OR OTHER LOADS 6

FFRO F 1 9 RECEPTACLE OUTLETS H

EFIN E J 9, I INSTALLATION IN ArCO^nANrF 5
FXUR F2J? LIGHTING FIXTURES H

EXGE E2U. I GENERAL 5

EXGEl. E20.I.I COMBUSTIBLE WALL OP CEILING FINISH 6
FXPE2. E20.I.7 USE OF PFNDANT-TYPF FIXTURES 6

EXRL E20.? PECFSS«^n LIGHTING FIXTURE 5

EXRLI. E2n.7.t INSULATION FOR CONOllCTORS 6

FXRL2. E20.2.7 CIRCUIT CONDUCTORS fj HIGH TEMP 6
EXRL3. E70.2.3 CONDUCTORS RUN DIRECTLY TO FIXTURE &
FXRL*!. E2L'.7.M TAP CONNECTIDN CONDUCTORS 6

FAFL E20.3 FLUORFSCFNT LIGHTING FIXTURES 5
PHSr E23.1 suQ^FP FIXTURES 5
EHSFI. E20.H.1 LOCATED OVER BATHTUB IN SHOl«ER STALL 6
EHSF2. E20.'4.-' FIXTURE AND FAN SWITCH LOCATION 6

FPFA F?" OtJTnonR OUTLFTS. FIXTURES. AIR-COOL ING H

CPTF E22.I TYPF OF OUTDOOR FIXTURES AND EQUIPMENT S

FPAC F.22*? OUTDOOR AC OR HEATING RECEPTACLE - TAG S

FGDB E?3 GROI'NDING AND RONDl^'G H

FGSE F23.I SERVICE GRDUNDINb 5

EGSE1. E23.I.I GROUNDING VIRE CONNECTION 6

FG5E7. E23.I.2 GROUNDING OF OlSTRIRUTION PANEL , &

F6SF3. E23.I.3 GROUNDING BUSS TERMINALS 6,

ENIN E23.2 INSULATED NEUTRAL 5
FNINI, F23.?.l INSULATION OF GROUNDED CIRCUIT 6
FNIM2. E23.2.7 GROUNDED RANGES AND DRYERS 6

EIGD F23.3 PITERIOP GROUNDING - ELECTRICAL 5
FIGD1. E23.3.I GROUNDING OF FXPOSFD METAL PARTS ' 6
FIGD2. E23.3.? GROUMniNG OF ELECTRICAL EOUIPME.MT 6
FIGD7I. E23.3.2.I SECUPIMG TO GROUNDED STPUC METAL 7

FIGD22. F23.3.7.7 mfjalLIC RACEWAY TO METALLIC O/b 7

EIGD73. E23.3.7.3 CONDUCTORS AND A METALLIC BOX 7

riGD?^. E23.3.?.M C O NDUC TORS / HOM-MF T A L L I C BOX 7

EIGD25. F23.3.7.'i GROUNDING AT LIGHT FIXTURE 7

FIG026. F?3,3,?.A ^^0N-MFT4l Lie «HEATHED CABLE 7

EIGD27. F23.3.7.7 GROUNDING FIXTURE TO METALLIC RACEWAY 7

FIGD3. E23.3.3 MULTIPLE GROUNDING CONDUCTORS 6

riGD'J. E73.3.M GROUNOING COPD CONMFCTED APPLIANCES 6

FIRN F73.'4 PONDING OF NONCURRENT - CARRYING METAL &
F1RN1, E?3.'1.I EXPOSED NONCURRENT - CARRRYING METAL &
FIPM2. E23.'4.7 TYPF OF GROUNDING TERMINALS 6

FIBN3, E23.4.3. GPOUNDING OF METALLIC PIPES/DUCTS 6
FMKF E2S FLECTRICAI MARKING H

FMCn E7S.! M/^1N CIRCUIT BPFA'<'ER 5
EMFS E25.2 MAXIMUM FUSE SIZE 5
FMNP E?S»3 MFTAL NAME PLATE 5

f'^'^'' Routine Maintenance 1
^
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Routine Maintenance

»!CON COrjSTPMCT 1 on 3

((

LFVFLIN6 5

MC n " RArriMf^ OF nnop^
ric HH Hf>T nATFP hfatfp compartmfnt <(

NCH I I^'SULATIOW
NC HH compartment doop
MCSM iRTiMf; 1

NCCf EXTPRIOR STAIRS H

NC TO TIE DOWN STRAPS 1 OOSF . FTC <(

SITE GPAOIMG
NCifn MIINOOWS (|

NC wo REGL A7Fl> 5
NCVH H ARDWAT 5

1 MPPOPEP E 1

T

5

MCm T 5 T OPM 5
NCVS SCREENS B
MC V D FKTERfOP nnnps ^

NC X P prm A 7 F

n

5

f.'cco CANOPY 5
M C X H • 1 M ^ w f 5

NC xr IMpPOPFRriT
s r PF r I'lS

\- J 1 STORM
PAPTfTinNS nnop^

fiC PF* iMPPnPForfT c

NC pm t

• I ^ r L. F 1 OOP 4

M C F V HFATIMf^niirTUFMT 5
PI 1 1 M II f M »

F I K TKF PS <{

f^pp J T n I 1 F T S

•JPTF F| IISHTfif; riFVirFS
M P V Y 1 . n p A I

M

M P V V 7 l^"** I "^l LC-Afv o
N P X Y 3 • ^PAf^J rpoTTM o
MPT V A V c r* A 1^ n J r * L AO
M P X V Ao
MPT T r 1 M ^ H T A M K 6

MP T A T n 1 1 r T ^ r at Ao
rip T P T A Mtf TOP ^

TntiCT riAM/ir rtTTiMr Ao
•"P T S AO
'iPK S

aJ p If f
> 1 p V n 1 _ n P A 1 M Ao
»ipi< n 7 ,

MPI^ •> 3 •

''*P<C L \^ 1^ r. ' ' i\ M 1 '"1

"ipf A FAIICFT ASSFMRI V

K> p n c 1 AVORATnPIFS
MPtr FI ANGF SFAI
•tjpp f> 1 , D R A IN
••POO?, DRAIN LEAK 6
MP«»n3, DRAIN FROZEN 6
NPBC CLOfiGEO DRAIN 6

EAPCET ASSEMBLY 6
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rtPCt> BATHTU'^ VITH SHOWE^MFAn 5

rjPfC CAULK I NG 6

NPCPI. DPAIt' 6

NPCn?, DRAIN LEAK .6
MPCD3. DRAIN FROZE'J 6

MPCP CLOGGED DRAIN 6

NPCA FAUCET ASSEMBLY 6

MP'AS WATER SUPPLY PIPING .

' M

NP/' I INTERIOR 5
NPlf'A FROZEN 6

NPVJE - EXTERIOR 5
MP'"P FROZEN 6

NPRT SEWER H

NPM'A WASHING M ACHING H

NPM? A'ATER SUPPLY 5

NPMD DRAIN 5
NPD'JV niSH 'VA5HER H

NPnS /.'ATERSUPPL Y V, 5
NPEX EXTERIOR D A P I N -F UR N A C E , W A T ER HEATER ; ^

NPPP PRESSURE REGULATOR M

NHTG HEATING 3

UHGP GAS SUPPLY PIPING H

MHOP OIL SUP«*LT PIPING 1

NHOF FROZEN ' 5

NHGR GAS PRESSURE RFGULATOR 1

MHSP INSTALLED SPACE HEATERS H

NHRJ ROOF JACK *»

WFLC t^LECTRICAL 3

NEDP DISTRIBUTION PANFL BOARD M

NEDE FUSES 5

NEDT FUST AT 5
NECB CIRCUIT BREAKERS S

NFPC RPCEPTICAL OUTLETS M

MFR I I NTER I OR '5
MERF FACEPLATE *

. / 6
MEPD OUT DOOR ' S
MEHT HEAT TAPE ' ' 6

MELF L I GHT P I XRURE 6

MES"' 5"' I TCHF? H

MFSF FACEPLATE v _ S

^?EIF INTEPI'^P LIGHTING FIXTUERS *»

MFIN Nr>T SECURELY ATTACHED 5
NEPP PO.«'FR POLE/L I PEL I IF" H

NESP SFRVICF H

f'EGP EXTERNAL GROtt'iD I ^'G H

f'EPC BRANCH CIRCUIT '1 ALP UNCTION *

t-! E r P FXTERIOP LIGHT FIXTURE L_ H

jAPFQ MECHA^'ICAL/ELECTPICAL APPLIANCES -F0UIPMFNT{ 2

AFHA FURNACE, HOT AIR, GAS OR OIL 3

AFPL PILOT/ELECTPQNIC IGNITION M

AFPRI. RELIGHT PILOT 5
AFl'JT WALL THERMOSTAT H

AFT A TRANS EOR'lER &

4FCL CONTROLS H

AFRii BIIRIJFR 5

AFTC _y r THERMOCOUPLE 6

AFCV CONTROLS VALVE 6

AFCR RESETBUTTON 6
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«rc» CAO CELLS 6

AFftE ELFCTPOOE 6

AFPW RLOWER 5

AFLS LIMIT S"SlTfH 6

AFftR RFSFT BUTTON 6

AFTK INTFRMAL "'IRIMf, 5

AFES ON/OFF EMERGFMCV SWITCH &

AFAB BURNER ASSEMBLY *»

AFBL BLO^FR ASSEMBLY * *»

AFBO BELT ORIVF 5

AFBP BEARINGS 5

AFBM BLOWER MOTOP H

•FB6 BEARINGS B

AFMM MOTOR MQUMT 5

AFFG FlIFL GUt! **

•FFP PUMP 5

AFFM PUMP MOTO" B

AFFN M077LE / ORIFICE B

AFFr IVRONG INITIALLY INSTALLED 6

AFFO OIL LEAK^ B

AFFL GAS LEAK B

AFHR FUR*JACE noo^S H

AFGR GAS REGULATOR *»

AFSC FUEL SUPPLY CONNECTION M

AFTR FILTER *

AFEP ELECTPIC WflSrt>oAop HEATING UNITS 3

AFMT HEATIMG ELEMENT M

•EST THERMOSTAT H

AFTF TRANSFOMFR B

AFNC CONTROLS '*

AFPT THERMOCOUPLES B

APGF RANGE - GAS/EI ECTPIC 3

APPL PILOT
ARPRI RELIGHT PILOT B

ARCL CONTROLS '*

ARTH THERMOSTAT B

ARS" SURFACE RURNFP B

APOB OVEN ^URHfR &

ART I TIMER B

ARPU BURNER H

fPRV OVEM B

APRS SUOFACE B

«RH1> HARDWARE *•

APHO OVEN OOOfS B

«PMM HIUGES B

APHH OPAIfS B

ARHtC rNO«?S B

ARGL GAS LEAK M

API" IMTFRN4L MPING
AHt^'P' HOT /lATFR HEATERS 3

AHGS GAS HOT 'ATEP HEATEP M

AHPL PILOT 5

AHPR RELIGHT PILOT 6

»M«»R BURNER B

AHN7 NOZZLE/OR I E I CE 6

AHR6 REGULATOR 6

AMBL LEAK 6

AHTG TANK B
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AHTL IPAK 6

-AHPG PRESSORF PE';itLATOP •
' ^

AHPV PRESSURE RELIEF VALVE 5

AHAV ANTI-SIPHON VALVE " * ' 5

AHCL CONTROLS 5

AHCP BURNER 6

AHCR RESET BUTTON 6

AHCT THERMOSTAT ' ^

AHEL ECECTRIC HOT /'ATER HEATER ' H

AHEM HEAT ELEMENT 5

AHTK TANK - 5
ANTE LEAK ' b

AHEP PRESSURE REGULATOR ^
AHEP . PRESSURE RELIEF VALVE 5

AHES ANTI-SIPHOn VALVE 5

AHEC CONTROLS ' ^ 5

AHEE HEATING ELEMENT 6

AHEB RESET RUTTON 6
AHEM THERMOSTAT • : > ^^^^ 6

SfRF REFRIGERATOR , :

'
•
v 3

ACRC COMPRESSOR 4'

ACP" COMPRESSOR MOTOR *»

eCRR REFRIGERANT SYSTEM H

ACR7 FRFF7ER COILS 5

ACRI REFRIGERATOR COILS ^
* '* 5

A C R T TURING 6
*CRH RECHARGE

}'.''J...J
'

'1 .
^

'CR6 6ASKETING (DOORS H

AfRL CONTROLS H

ACPO DEFROST TTMER * 5

ACRS SlviTCHES 5

ACR A FAN
.

' 5
* CRN FAN

. ., ,

'

: .

*»

/» S D E SMOKE DECTOR " '
;

3

AEFX EXHAIi'^T FAN /= ' y 3
FURN FUR^^ I TURF . : 2
OCCIl OCCUPIED 2

UNOC UrJOCCUPIED ' r
/

vM;-
2

UAOF USED AS OFFIcr '

J'^
' ' 2

FIPF FIRE IN MORILf HOME ; .y ^ ^ 2
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Appendix D

Typical Sunnnation of Performance Data
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Appendix E

Typical Graphical Presentation of Data by Computer
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Table 3-1. Year of manufacture
versus number of units In the date
file.

Year of
Mfgr.

I 97^,
19 7 3.

I
97'>.

1971.
t 97r

.

1 9A9.
1 9(S8 .

I 9 U . K .

No of

3?

1 79

I

M

1

PREIIMIN
Table E-2, Width versus nund>er of units

in data file.

Width of No. of Units
Ilnif

12. FFFT 36S
1M. FPFT 8M

16. FFET 1

20. FFET 6

2*4. FFFT 7QH
IJN'<' MOAN ??7
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Table E-2 State of Hsnufaetore versua nuofeer of oilta
In the data file

State of Mfer.

ALABAMA
ALASKA
AR I ZONA
ARKANSAS
C AL 1 TORN I A

COLORADO
FLORIDA ;

GEORG.I A

IDAHO
INDIANA
KANSAS
Kentucky'
louisiana
maryland
michigan
minnesot
MISSI

No. of Units

I

1

l_«p

92
76

I

, 1^

I

9

1

Ll

(NI A

DAKOTA
TENNESSEE
TEXAS
VIRGINIA
WASHINGTON
WISCONSIN
WYO^M I NG
UNKNOWN

6

61

2

2

I

me
5

58
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