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THE BIRTH OF UNFIRED PRESSURE VESSEL CODE

The Administration of the First Code 1915-1918
The first ASME “Rules for the Construction of Stationary Boilers and for Allowable Working Pressures” was
adopted in the spring of 1915. The Boiler Code Committee (BCC) was to administer this Code subject to the final
approval of the Council of The American Society of Mechanical Engineers (Council), and was to provide
interpretations, rulings, revisions, and additions. The BCC established methods of procedure, introduced the
formation of subcommittees of experts consisting of some of its members and some nonmembers for advice and
guidance, and called for special hearings on disputed questions which required clarification.
Before the first meeting of the BCC, the Council acted on Code matters that were brought to its attention. On
April 9, 1915, the Council voted that:
a) BCC be requested to make its own suggestion of changes, omitting the request that the Council
sanction any work on laws, and;
b) That the authorization to use the Code symbol be referred to the BCC for recommendations and report
to the Council.
First BCC Meeting – June 23, 1915
The first meeting of the Committee after the adoption of the Code was held on June 23, 1915 under the
chairmanship of John Stevens. The Committee adopted resolutions to be presented to the Council asking it to
approve the statement that the Code symbol applied to a boiler would indicate that the boiler had been built in
full compliance with the Code and that the stamp should be applied by the manufacturer. It asked permission to
make rulings respecting constructions not covered by the Code and to interpret any part of the Code. It also
asked for authority to consider the subject of economizers, pressure vessels, rules for the care of steam boilers,
and the section on recommended practice for the future editions. The Council gave assent to these requests at
its meeting on the same day and asked that BCC report its actions to the Council.
At the BCC meeting the next day, June 24, 1915, the procedure to be followed in making Interpretations of the
Code was formulated. It was ordered that any opinion or reply to correspondence which might be considered a
decision was to be given a case number as it would establish a precedent or guide for future similar action.
Cases were to be held separate from general correspondence. All case matters together with the final decision
were to be sent to each member of the BCC with a reasonable time allowance for examination, criticism, and
approval before the ruling was sent to the inquirer.
The Committee also considered Cases 1 to 10 at this meeting:
Case 1 was an inquiry regarding the stresses and staying of a special form of portable vertical
boiler, the Tudor boiler. BCC stated that the strains in the Tudor boiler cannot be calculated. They
would like to have the boiler of a particular size tested to destruction, and review the results of
this test before giving an empirical formula for the calculation of the safe working pressure of the
boiler.
Case 2 was a request for a ruling as to the method of supporting watertube boilers by head
supports attached directly to the drums. The reply stated that where additional loads were placed
on parts of a boiler these must be considered, and additional strength provided, using a factor of
safety not less than that given in the Code.
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Case 3 asked if flange steel could be used in shells of certain boilers under the ASME Code. The
reply stated in accordance with paragraphs 2 and 3, flange steel may be used in shells of such
boilers.
In Case 4 the Committee replied that although the Code did not mention or provide for the return
products of combustion passing over the tops of horizontal-return-tubular boilers, nevertheless
when such is the case, fire-box steel must be used as required by paragraphs 2 and 3 of the
Code.
Case 5 referred to the use of a particular design of a quadruple-riveted butt and double strap joint
under Code rules. The reply stated that there was nothing in the Code to prohibit the use of such
arrangement providing rules of Code with respect to joints were complied with.
Case 6 referred to the upper cut on page 103 of the Code, and called such a joint as illustrated
impossible for boiler construction. The reply stated that the criticism was justified only when butt
straps were thin. The type shown on page 103 was in common use in this country and abroad
with heavy plates.
Case 7 referred to the use of bushings specified in paragraph 307 and 315 and asked if these
were considered necessary to more securely hold the pipe to the head, and if so, did not a lip
pressed outwardly around the feed pipe perform the same function and could it not be included
under the same specification. The reply stated: “the flat part for the bushing would be better
construction, but the bushing is required to allow the pipe to be threaded in tightly from each side.
Case 8criticized the title of the Code. Since the Code referred to portable, semi portable, and
traction boilers, the expression “Construction of Stationary Boilers” was incorrect. The Committee
replied that the word Stationary had been used to distinguish between land boilers and marine
boilers and also it referred to boilers not used for propulsion.
Case 9 covered a request to publish extracts from the Code in a textbook, and in reply the
Committee stated that this was not allowable.
Case 10 asked where the stamp specified in paragraph 332 of the Code might be obtained. The
reply stated that these stamps could be obtained through ASME at a price of $3 each.
The first ten rulings were reported to the Council at its meeting on October 8, 1915. The Council voted to
rescind its action of June which granted authority to BCC to make final decisions as to Interpretations of the
Code. It voted that the BCC be empowered to make rulings when inquiries were made respecting construction
not covered by the Code and to interpret any part of the Code, but actions on all rulings made by the Committee
were to be reported to the Council and approved by the Council before being released. Approval of the
Interpretations by the Council made them official, and later, when revisions or additions of certain paragraphs
were made between editions of the Code, the Council added to their approval an order to print the words “and
are adopted as Standard Practice.”
Autogenous Welding
The matter of gas and electric-arc welding in use for building steel structures and ships was brought before the
Committee at its first meeting on June 23, 1915. Robert Cramer presented many samples of the work of his
company using oxyacetylene welding. He stated that the art was new and that his organization was proceeding
with speed to develop the process before approaching the BCC for any decision.
First Subcommittee Appointed
On September 27, 1915 the Committee considered a second printing of the Code with Index and the correction
of typographical errors but without any changes. This was followed by consideration of Cases 11 to 32; and for
one of them, a subcommittee was formed to consider locomotive boilers not under federal control. Thus began
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the practice of the BCC to secure Council approval of subcommittees for definite purposes and composed of
members and nonmembers of the BCC who were specifically qualified for the work by their training and
experience.
Communications
At the Committee meeting of October 27, 1915, a communication from the Bigelow Company was considered.
This communication did not warrant a case number because a reply by letter would give the necessary
information. This was one of the earliest examples of the so-called “Communications” to be found in the minutes
of the BCC.
BCC Meeting on January 14, 1916
This meeting considered two new cases, two reopened cases, and two communications. One of these
communications was a protest from the American Society of Testing Materials (ASTM) relative to the reference
in the Code to their material specifications and the changes which had made in their printing in the Code. It was
pointed out that the Code must use a definite specification and could not refer to any new one not yet included in
the published Code. It was shown also that automatic reference was not possible and that only after approval by
the Council could changes be made.
BCC Meeting on March 10, 1916
This meeting was attended by nine members. Another objection was received from John C. Parker regarding the
limit of 160 psi pressures on boilers equipped with malleable iron headers. They could offer no change, although
at a later meeting this subject was submitted to a subcommittee for investigation and report.
BCC Meeting on May 12, 1916
This meeting was attended by 12 members and Paul Talbot, a guest. Eight cases were considered. Mr. Talbot
had sent in drawings of his flash boiler, and in appearing before the Committee he reported his experience in the
use of boilers which differ from those carrying a definite water level. He explained the operation of his boiler but
the Committee could not reach a decision or formulate rules for such a boiler.
As some of the cases before the Committee were delayed by the need for drawings, it was decided that all
inquiries made to the BCC should be submitted with necessary drawings for all members of the Committee or
members of the Council.
In this meeting, the Committee also decided that when a case was withdrawn or dropped, the numbers of
succeeding cases would not be changed, but the case in question would be marked annulled.
BCC Meeting on June 16, 1916
In this meeting, seven new and six earlier cases were considered. Case 80, from the Union Iron Works of
California, asked if the Committee had investigated recent methods of welding, as a great deal of time and effort
had been put forth by manufacturers of autogenous welding apparatus. The Committee was requested to give
this matter further consideration.
The Committee replied that since its inception it had under constant observation all sorts of welding of pressure
vessels, and had gone so far as to ask some of the welding experts of the country to write papers for the Society
to bring out further information regarding these particular processes. Suggestions for changes would be
considered at the public hearing before the Committee, where all interested parties might be heard.
BCC Meeting on August 24, 1916
At this meeting, the Committee agreed to hold public hearings on revision of the Code on December 8 and 9,
1916, and this decision was approved by the Council on September 25 with the understanding that, if necessary,
the hearings would be continued during the following week.
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Also, an advisory committee of the BCC, to be formed solely of representatives elected or appointed by the
states and municipalities that had adopted the Code, was discussed, and was approved by the Council on
October 13, 1916 to be called the Conference Committee.
American Uniform Boiler Law Society
At one of the later sessions of the public hearing on the Code of 1914, the question of forming an organization to
bring the Code before the legislatures of states and to the attention of municipalities was discussed. The Boiler
Manufacturers Association had a Committee on Uniform Boiler Laws, and Thomas Durban, a member of that
Committee, realized the need for such uniformity. He had been busy from 1913 to 1916 in visiting many states
and provinces to address manufacturers associations, boiler users, and state and city officials on the importance
of uniformity. As a result of his strenuous work, the American Uniform Boiler Law Society was formed early in
1916 for the purpose of presenting the ASME Code to governing bodies of all states, provinces, and cities so as
to secure, where possible, its legal adoption and to promote uniformity in boiler and pressure vessel inspection
regulations. The Society planned to work with manufacturers and users of boilers, chambers of commerce,
engineering societies, and others interested in boiler operation to secure the introduction of uniform bills using
the ASME Code as the minimum requirement. Mr. Durban became the Chairman of the American Uniform Boiler
Law Society in 1916 with a council of twelve representatives of power boiler manufacturers, heating boiler
manufacturers, pressure vessel manufacturers, railroads, public utilities, and boiler equipment and appliance
manufacturers.
To bring uniform laws before the United States as a whole, Mr. Durban planned a Congress for representatives
of government and industry in Washington. The governors of twenty-two states and one province of Canada, the
government of District of Columbia, and the mayors of four cities, each appointed from one to five official
delegates for the Congress.
The two maxims of the Congress were:
1) Civilization and government are based on human life. Its protection is government’s first duty.
2) Standardization is the foreword of business efficiency
The first address on the objects of the Congress by the member of Industrial Commission of Ohio, called
attention to the work of ASME Boiler Code and the willingness of his Commission to accept it. The address by
chief inspector of the City of Detroit cited an instance of a boiler which bore four state stamps, one city stamp
and one manufacturer’s stamp. In discussing the conflict between different states, he appealed for the state
adoption of the Code.
Similarly, the states of California, Connecticut, New York, Louisiana, Michigan and Missouri either adopted the
Code, were seriously considering adopting the Code, or announced preparation of Code that would meet ASME
requirements. One representative even stated that his state should adopt the Code so as to escape the
possibility of becoming the dumping ground for secondhand boilers!!
The Congress also adopted the report of the Committee on the Interchangeability of Inspectors’ Certificates, and
then that of the Legislative Committee which required that inspection bills contain the following points:
1)
2)
3)
4)
5)
6)

Pressure vessels be included or exempted.
Frequency and character of inspection.
Acceptability of inspection other than that by government.
Appointment and authority of inspectors.
Code of rules to govern inspection.
Fees, if any.

The following resolutions were unanimously adopted:
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Recommendation that all states adopt as their standard the ASME Boiler Code, thus bringing in
standardization, full interchange of boilers and efficiency together to the end that the manufacturers,
users and inspectors may profit by the advantages of uniformity.
The human factor enters into the work of boiler inspection so that experience and training should be
required of boiler inspectors.
Public Hearing, December 8 and 9, 2016
The hearing was attended by a large representation of builders, manufacturers, designers, and users in
response to about 1500 invitations issued. Few comments were offered in connection with the material
specifications – indicating that this part of the Code had received acceptance. Most of the discussion dealt with
the paragraphs of boiler construction. There was a growing demand for recognition of welding by other means
than forging methods, and this was the subject of greatest amount of discussion.
BCC Meeting on January 22, 1917
At this meeting the subject of Interpretations of the Code for states which had adopted the Code was discussed.
The advisability of appointing additional subcommittees on safety code for pressure vessels other than for
steam, on rules for the operation of boilers, and on recommendation distinct from the rules was discussed. But
after due consideration, the appointments of such subcommittees appeared inadvisable until after the revision of
the Code had been completed. This action was reported to the Council. The ASME Council minutes of February
1917 record that the Compressed Air Society requested the consideration of rules to cover pressure vessels
other than those for steam. The Council suggested that the Compressed Air Society submit a brief to the BCC
covering changes or additions to the present Code with scientific facts on which to base them.
BCC Meeting on September 20, 1917
At this meeting, Professor Greene, Chairman of the Subcommittee, reported that he had consulted Professor
Enrique Touceda, consulting engineer of the American Malleable Casting Association, on the advances in the
production of malleable iron since the issuance of the 1914 edition of the Code. During the previous ten years, it
was reported, the quality, uniformity, strength, elastic limit and dependability of the malleable castings had been
greatly improved. The principal drawback was the possible lack of the care in production.
This report was approved by the members of the subcommittee and accepted by the BCC with a vote of thanks.
At its meeting on November 9, 1917, the Committee took no further action regarding the revision but increased
the allowable working pressure with malleable iron boxes from 160 psi to 200 psi.
First Revision of the Code
Beginning with the six day sessions of the BCC from January 22 to 27, work on the revision of the Code was
continued at the Committee meetings until December 3, 1918, at which time the Council authorized the printing
of the so-called 1918 edition of the Code. The new edition had the same arrangement and paragraph numbering
as were used in the 1914 edition:
Part I

Section I
Section II

Part II

New Installations of Power Boilers
Low Pressure Heating Boilers
Existing Installations

Although the arrangement of subjects and the paragraph numbering were the same as in the first Code, the
wording was changed to meet the Interpretations, suggestions, reports, and results of investigations by
members of the BCC or by subcommittees. Some notable changes are listed below:
Many specifications for Materials of the 1914 Code were brought into agreement with those of ASTM.
A number of changes were made in paragraphs of boiler joints as a result of Interpretations, and to allow
autogenous welding “where the stress or load is carried by other construction which conforms to the
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requirements of the Code and where the safety of the structure is not dependent upon the strength of
the weld.”
The paragraph on determination of the efficiencies of the longitudinal and diagonal ligaments of shells or
drums was entirely new and required the use of a new chart for its application.
Changes were made in the paragraphs referring to domes, heads, braced and stayed surfaces, as well
as stays, staybolts, braces and connections.
The allowable working pressure with malleable iron headers was increased from 160 psi to 20 psi. The
test pressure at destruction on structures of this material was increased from 1200 psi to 1500 psi.
The requirements for stamping and data reports were changed to meet the experiences which came
from the administration of the 1914 Code.
A new paragraph was added in Part II requiring consultation with a state inspector, municipal inspector,
or inspector of a boiler insurance company when repairs affecting the working pressure or safety of the
boiler were needed.
A complete index of 15 pages was added at the end of the 1918 Code.
An introduction to the Code, which outlined a statement of its objective, methods of administration,
described the changes that were made in the 1914 Code, and the reasons for these changes was
signed by the 24 members of BCC and 13 members of the Conference Committee. The business
connection of each member of BCC, and the state or municipality represented by each member of
Conference Committee appeared with each name.
Autogenous Welding (Continued..)
At the meeting of September 20, 1917, the BCC heard Llewellyn Williams of the American Society of
Refrigerating Engineers (ASRE) and C.H. Bryce of the National Acetylene Association in presentations on the
state of welding specifications. The autogenous welders were also heard, but the statements proved to be of
little value because the different interests were in conflict and could not agree on anything. The Committee
pointed out that when there should be agreement among all welding interests, they could then present their
recommendations to the ASRE and the BCC.
The National Welding Council, which had been formed during World War 1, invited the Society to become
affiliated with it in an investigation and standardization of welding procedure. It suggested the formation of a new
organization known as American Welding Society (AWS) representing the entire industry. AWS would eliminate
commercial aspects, undertake research and standardization, and act as a judicial body providing a medium for
advancing the science and art of welding. AWS was invited to appoint a committee to confer with BCC on
welding the joints of pressure vessels.
At the BCC meeting on June 23, 1921, the Chairman of the Subcommittee on Air Tanks and Pressure Vessels
stated that specific provisions for welding were needed by his committee and for this reason the Unfired
Pressure Vessel Code could not be issued. The Subcommittee on Welding in turn stated that it was almost
ready to report, but the report was being withheld out of courtesy to the AWS and ASRE. A conference of the
Subcommittee, AWS and ASRE was held later at which it was decided that the AWS and ASRE would obtain
data on autogenous welding and the Subcommittee would obtain data on forge welding.
At the October 1921 meeting, it was very clear that the abovementioned conference had failed to give the
necessary assistance in formulating a Code on Autogenous Welding. BCC suggested that the Subcommittee
should prepare a Code on Welding and submit it to the cooperating bodies with ample notice of the reason for
independent action. Subcommittee reported the findings of AWS that autogenous welding might be applied to
pulp digesters, rendering tanks, oil stills, pressure tanks for distilling oils, autoclaves, brick drying and creosoting
cylinders, steam receivers and separators. Longitudinal seams of pressure vessels for noxious or explosive
gases or liquids and longitudinal seams of vessels over 5/8 in. thick should not be included. It was decided that
the Subcommittee should stand on its position if it could be shown that the field had been sufficiently
investigated and its position was sound.
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S.W. Miller of the Subcommittee on Welding submitted a report based on tests made on 48 tanks of different
types and construction. His paper on fusion welding dealt with strength and structure of welds, the effect of
welding on the base metal, and impact bending tests showing the advantage in low carbon steel. His paper on
the construction of unfired vessels reported tests on longitudinally double V-welded seams of 24 in. tanks of ½
in. metal. There were leaks in small pinholes when tested to practically the ultimate stress in the shell and at 800
psi there were no failures on the hammer test. Mr. Miller defended fusion welding on the basis of his own
experience and the testing of his own product as well as tests on structures built by others. His letter to the BCC
made clear the success of autogenous welding and the requirements for welds which were reliable.
Section VIII – Unfired Pressure Vessel Code
The question of the needed safety code for Pressure Vessels other than steam was considered by the BCC at
its meeting of December 22, 1916, but because revision of the 1918 code was under way, these matters could
not be given due consideration at that time. The minutes of the Council for February 16, 1917 record a
communication from the Compressed Air Society which requested consideration of rules to cover pressure
vessels other than steam which had been omitted in the first code of 1914. That society was asked to submit to
the BCC a brief covering the changes in or additions to the Code, with supporting documents, as a basis for
rules which it would regard as being equitable with scientific facts.
The BCC appointed a subcommittee on the Code for Air Tanks and Pressure Vessels which, in October of 1919,
prepared a preliminary report containing discussion of formulas for stress based on elastic limit and maximum
elongations for use for substances other than steel. The formulas for stress were given as:
For Class A, S = 0.0125 E [e + 8] not more than 0.4 E
For Class B, S = 0.0125 E [e + 16] not more than 0.65 E
in which E = elastic limit, psi, and e = elongation, percent in 8 in.
A public hearing on what was now called the “Code for Unfired Pressure Vessels (Third Draft)” was held on
December 5, 1921. This Code was a 24-page pamphlet entitled “Preliminary Report”. There were 200 persons
present in the morning and afternoon sessions and the preliminary report was discussed by paragraphs.
The next public hearing on the Unfired Pressure Vessel Code (Fourth Printing) was held on December 4, 1922.
At the meeting of December 10, 1922, the Chairman of the Subcommittee on Unfired Pressure Vessels called
on Scaife Co., Electric Railway Association, and Pressed Steel Tank Co. to present their views on a minimum
thickness of 1/8 in. for plates for air tanks. At this meeting, they were asked to submit written statements at a
later date.
A conference of the Subcommittees of Unfired Pressure Vessels and on Welding, and representatives of ASRE,
AWS, The American Electric Railway Association, and certain individuals was held on June 17, 1924. Revisions
of several paragraphs of the Code for Unfired Pressure Vessels were discussed. S.W. Miller submitted a report
of 19 pages – this report is discussed earlier under Autogenous Welding but it also contained criticism of Unfired
Pressure Vessel Code. He pointed out that the classifications were faulty and that the Code had one paragraph
U-2, on safety appliances, while the Power Boiler section had a much greater number. The Subcommittee
assured the conference that the opinions of participants would be considered by the BCC.
At the meeting of the BCC on September 15, 1924, a redraft of the Code was submitted to the Subcommittees
on Unfired Pressure Vessels and on Welding, and then to the Executive Committee for publication. This sixth
draft of the Code was published in MECHANICAL ENGINEERING for December 1924, and the Code for
Unfired Pressure Vessels was adopted by the ASME Council on January 15, 1925, as the Section VIII of
the ASME Boiler Code.

Source:

HISTORY of the ASME BOILER CODE - Arthur Maurice Greene
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