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fLarge stock sheds ay s}wum aboee
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, y “Arch Brick supply is one of the most ymportant items for
economical locomotive operation.

‘The American Arch Company, in maintaining an adequate
stock of Security Arch Brick at many convendent poinis,
vecoguizes its vesponsibility to the railroads.

Stock sheds carrying ampﬁe'stocks ready for imwediate ghip-
ment safeguard against delay. '
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This facilitates locomotive arch maintenance and aids in
Yhere's snore Ip Securily Arehes ol . ‘
Than jusd brich maxjatmnmg waximum fuel economy.
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The steam generating plants, the Besler automatic
boiler and the Steamotive, which are featured in two
articles in this issue, open up a relatrvely new field for
the utilization of the talents of the boiler maker. The
trade in this couniry should be given due credit for its
part in what appear to be the first conspicuous aad
practical applications of any great success made of the
high-pressure quick-steaming boiler or generator of this
type.

It cannot be said that the basic ideas behind both
types of steam generating planis are new or novel as
botii are refined developments of the flash boiler, How-
ever, the return of steamn power to fields which here-
tofore appeared to be the exclusive property of Diesel
power is definitely an event of considerable interest.

The Besler boiler is an importation from Germany
where the idea has been thoroughly tested. It appears
to have wmany qualifications to recommend it for appli-
caticn to existing equxpment and {0 new {rains.

The Steamotive is a native development and is a
slightly less ambitions undertaking as regards evapora-
tion ratfes, etc.. than the Besler. Tll€ iwo types are sim-
ilar, however, in their marked departure from the more
or less established practice and introduce other ideas
into the field of steam boiler manufacture.

Condiicion el
the Tndwsiey

While accurate siatistics concerning employvment in
the various branches of the heavy plate industry are not
available, it is probably true that not smce 1928 or 1929
has o vear closed with better prospects: for the coming
one from the standpoint of steady and remunerative
work.

There is nothing forced or artificial about the term
in this connecvon, however, since it is 0111\ the natural
result of a long period of curtailment in the demand
for new power. The point has been reached where it
is esseniial that the replacement program in every branch
of the railroad industry be carried on at an accelerated
pace. This condition “extends throughout the entire
mainienance and rvepair branches of the industry.

In these columms last month attention of the supply
trade. engaged in producing materials and auxiliary
equipment, was directed to the possibility of using the
faciliies of this publication to better advantage in pre-
senting details of their products to the indusiry. By
doing so a worthwhile service may be rendered to those
whaose datv 1r 1s to specifve select and eventually to
apply such materials and equipment. Actually, a’ far
broader field may be reached through this medium than
the locomotive industry alone.

Produciton and  conceanenyle ol .

plate fabricating, have advanced and are still going for-
ward to meet the accelerated demands in these fields.
During the past year these industries hive enjoved @
level of business not equaled at any time in six years.

Nw@*@mﬁmw e eowd Btaowmi i
for Locomaotive Urders

In the November issue of Borwer Maxir axp Prate
FABRICATOR, comment was made on the encouraging
indications of business recovery in the locomotive maru-
facturing industry as shown by the relatively large
number of steam locomotives ordered in the frst ten
months of 1936. This amounted to 143 units and before
going to press, the report of an order or 20 by the
Union Pacific in the first week of Nover ber was also

published, making a grand total of 163 for the vear up
to that time,

In November, in addition to the Union Pacific trans-
action, already mentioned. the New York Central Rail-
road placed an outstanding order for 100 steam loco-
motives, contracts being made with the Avierican Loco-
motive Company and the Lima locomotive Company
for 50 each. The Chicago, Milwaukee, St Paul & Pa-
cific ordered 30 locomotives from Baldvin and one
from American Locomotive. The Chicags, Burlington
& Quincy began the construction of 11 wnits in its own
shops. This brought the total number of vew steam lo-
comotives contracted for or ordered in ihe month of
November to 162, which exceeds the toral for the first
ten months by 19

From the first of December o the timz of writing,
65 more locomotives have been ordered by American
ratlroads. The Norfolk & Western is beginning in its
shops the construction of 8 additional units of the 1200-
class articulated type described m the Septemb - issue,
the Seaboard Air Line has ordered 5 {rom “addwin
and the Denver & Rio Grand Western has also placed
an order for 15 with this company. The Wheeling &
Lake Erie ordered 10 locomotives from the American
Locomotive Company and the Atchison Topeka &
Santa Fe placed an order for 27 with the Bdldmn Lo-
comotive \Works,

This surge of lacomotive purchasing lLas not been
unanticipated as the pressing need for lccomotive re-
placement has been well known to all Jolowers of
railway affairs. It 1s known that the locomotive bhuld-
ers have been preparing for the increased volume of
business by rebuilding and reinforcing as viuch as pos-
sible the staffs and depaltmcnt\ that were carried
through the depression. It is feaved, however, that the
locomotive ndustry like other heavy indusiries which
have suffered severe curtailment of activitv will he
hard put to obtain the vitally necessary  experienced
workmen and foremen for .efficient  proluction and
considerable traming will have to be givin new em-
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spearance somcwhat comparable to the road’s latest
reamline coaches. The cars were stripped down, lower-
eck roof sheets and some details of. the old deck fram-
1g removed to save weight, and new carlines and roof
heets applied {rom side plate to upper deck sheeis to
rm a turtleback voof,

On the power car a section 8 feet long at one end was

eserved for application of the Besler boiler plant and

uxiliary equipment. The entire length of 20 feet over
he boiler room and bagpage room &n the roof is taken
1p by the condensers and exhanst steam-driven fans. A
wmber of special details of construction had to be
vorked out properly to caryy the weight of condensers
ind fans and also maintain the necessary strength across
he sides of the car. The necessary control apparatus
was applicd in each compartment and the train is oper-
ated in either direction without tarning.

The old truck under the boiler end of the power car
was replaced by the Besler power truck, all other trucks
remaining the same. Fuel and water tanks of 500 gallons
capacity each were applied to the power car. The tars

Top view ol the power truck
showing the truclk and engine-
frame castings ws well as the
brake and spring srrangewient

were  semi-permanently connected together, the opld
couplers and draft gears being retained.

The overall length of the power truck is 17 feet 8
inches, and the total width over the cylinder lagging
cover is 9 feet 5 inches. The wheelbase 1s 11 feet &
inches and Bethlehemn low-carbon wmolybdenum wheels
with chrome vanadium axles are used.

The total weight of the power truck is 35,000 pounds.

There are two direct, two-cylinder compound engines,
each having cranks pressed onto extensions of the axle
stub outside of the journal bearings. The high-pressure
cylinder is 624 inches in diameter and the low-pressure
<ylinder is 11 inches in dimmeter. Both cylinders have 9-
inch stroke. These are conventional double-actng com-
pound engines, with piston valves. The crossheads are
cylindrical in shape and are made of cast steel with
babbitted shoes. Al bearings are of the roller iype
throughout and all working parts are machimed zll over.

The valve mechanism is & Stephenson linl: motion
arranged to be operated pneumatically to give "wo posi-
tions forward and two positions reversed. The tubrica-

Steam generator as set up
in the laboratory for festing
showing compactress of the
Besler unit for rail vad service
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The Besler two-car steam train on the New Haveaw

Wewr MWawen stesm vail drain features

BESLER AUTOMATIC BOI

The New York, New Haven & Hartford now has in
service, between Bridgeport, Conn., and Hartford, a two-
car steam-powered rail train equipped with the Besler
steam power plant.  This train is operated in almost con-
tinuous service from 6:00 a.m. to 10:20 p.n. making six
irips of 31.9 miles between Bridgeport and Waterbury
and one round trip of 125.86 miles between Bridgeport

and Hartford each day, giving a total daily mileage of
317.26.

When 3t was first decided by the New Haven to use a
Besler power plant the idea was to make the most econom-
ical possible application, from the standpoint of initial
invesiment, In order to be able to demonstirate in ser-
vice the capabilities and reliability of the equipment. This
would involve simply the application, to two existing
coaches, of the power truck, boiler, condensers and con-
trol equipment, together with the operating compartments
at the ends of the train. A preliminary consideration of
this idea, bowevex, indicated that a much better job
could be done by a complete rebuilding and remodeling
of the two coaches at a comparatively small increase in
cost, !

As finally completed, loaded with fuel and water ready
to ron, the weight of the train is 303,600 pounds. The
two steel coaches which were converted into this train
had a weight of 258,400 pounds. The application of the
Besler power plant and the modernizing of the two cars,
plus fuel and water and air conditioning equipment,
therefore has only added 45,200 pounds to the weight of
the original equipment. With 500 horsepower available
at the vail the Besler train, ready to run, has a horse-

Noter—This article iy based on papers presented before the New York .

Railyoad Chab, October 18, 1936, by K. Cagtwripht, N. V., N. H. & H.
(describing the train). sad George D. and Willtam J. Besler (descrtbing
the power plant), supplemented by additional details concerning the boiler.
Theve iy alse included z summary of questions raised during the discas-
sion Tollowing the presentation of the two papers.

power-weight ratio of 60 pounds (3.3 horsepowey o
ton). By comparison th: New Haven Comet, loade:
with fuel and water ready o run, weighs 260,590 pound-
This is powered with two 400-horsepower Diesel cngines
giving a total of 800 horsepower. [f, owever, all aus
iliary equipment is in operation at once, considering th
efficiency of the electric drive, 2 maximu of 600 horse-
power is available at the rail. This gives a horsepower
weight ratio of 434 pounds (4.6 horsepower per ton)
If, instead of applying th: Besler power plant in
older steel coaches as was done in this case, such a power
plant were applied to two of the modern New H
light-weight streamline coaches, it 1 reasonable to ex

VT

et

that a two-car train could se built with a total weipht,
ready to run, of approximately 250,000 pounds. This
(-

would have a horsepawer-weight ratio of 500 pounds
horsepower per ton).

Two old New Haven stecl coaches, approximately 20
years old, were selected and designs worked oot for re-
modeling them by the application of the Besler power
plant and other modifications into & modern appeuring
streamline train. These ol¢ cars were of the monitor-
room construction. with narrow letier boards. As. ve-
modeled the exterior was changed to pive an outside

Characierisvics of Begler Train snd The Conet

Begler train The Come
Total horsepower Yoot 400 500
Horsepower at rail . 850 590 {yuiv.)
Seating capacity .... e 152 160
Baggage capacity ...... Lo 12 W—3,000 b, Hone
Overall Tength, ft. aad fa...ocooooon... 16324 Yy
Total weight, ready to yon, b ....... .. 306,600 260,550
Distributed weight, power track, Ib. ... . 104,060 36,835
Trailer truck power car, e oo vty 67,000 43,890
“Trailer, inside truck, b, oovpeecnanin.n £5.000 42,375
Trailer, leading truck, th, .. ...l &7.600 K540
Weight light train, Yo, ... .. 0. 296,100 48,580

Weight power plant and contyel, Ib. .... 32,700 (approx.} 71,039
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Half section of the Besler Uniffow boiler

tion is accomplished by splash within a sealed crankcase,
and a circulating plunger pump is furnished to assure
lubrication at slow speeds. The cylinder relief valves are
air operated.

The engine is designed for a steam pressure of 1500
pounds per square inch and, at 1200 pound inlet pressuce,
the fruck has an average starting tractive force of 15000
pounds. The truck is rated at 1000 horsepower, alihough
it is capable of producing more than this with sufficient
boiler capacity.

The boiler is of the continuous-flow, non-water level
tvpe, having no drums or headers. The general arrange-
ment of the coils in the hoiler is shown n an accompary-
ing drawing.  The tubes in the coils, vary in diameter
from ¥; inch in the top rows to 2% inches diameter, in
rhe superheater section. The water enters the top of the
boiler, passing down through the pancake coils where it
is heated in the coils in the top six-coil sections. I the
next lower six-coil sections the water is gradually
changed to steam. Having reached a pomnt in the boiler
divectly above the superheater coils, the saturated steam
passes through a tube, indicated by the arrows in the
drawing, to the outside of the boiler through which it is
talcen to the top of the coil group which entirely sur-
rounds the side walls and botiom of the combustion
chamber. The steamn in working its way through these
coils passes down alterpate rows to the bottom coil
underneath the combustion chamber. Having completed
a circuit m the bottom coil, it passes up other alternate
rows of tubes to a point at the top of the combustion
chamber where it enters the bottom of a seven-tube eoil
inwnediately under the superheater section. After pass-
ing through this seciion it goes into the superheater sec-
tion composed of five rows of header type coils. The
superheater coils are U-shaped in arrangement with the

e |
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UppOsite CHU AL WHIICH Credil-ont Nand-nod::
plates are fitted to the heiler shell. The formmvion or
scale in this type boiler is confined to the superheater
section and the clean-out hand-holes are provided v
facilitate the use of a mecianical ceaner tw the super-
heater tubes.  The entire hoiler 15 encased in an lLil“t'ighl
sheet-steel housing with 2 inches of insulation betvecen
the inner and outer casings. The inner casing is cou-
structed of corrosion-resisiing Inconel and the ower
casing, separated from the inner casing by insuiarng
brick, is made of sheet iron. ) h

The boiler is equipped with fully auromatic safen
devices to protect it against empty water tanks or other
contingencies.

The burner is the pressure afomizing tvpe of Desler
design and construction. i automatically meters the
fuel in proportion to the flow of air which is delivered
by a multivane type blower. Adjustiment is nor necessary
because of a change of altitude or a change in draic
pressure, and the burner auomatically compensates for
changes in air flow caused by entering tunvels, high
speeds, or cross winds—in every case wetering the cor-
rect amount vi fuel. The hurner operates {ullv on or
off. Tgnition is secured by a high-tension electric spark,

The auxiliaries are driven Iv a two-cvlinder, 90-degres
V-type double-acting steam engine. The water pump
drives are mtegral with the mam crank shafr, The anwil-
iary steam engine drives the electric generaior througl
V-belts. The generator supplies current for lighiing,
ventilating and for the requirzments of the power plant.
The auxiliary engine also drives the air compressor and
the forced-feed main-engine lubricators. It operates at
a back pressure and exhausts into the train-heating hne,
VWhen train-heating is employed the power used to drive
the auxiharies represents only two percent of the hoiler
output.

The condensers are of the fin and tube nvpe. placed
on the roof of the car. DPropellor type fans driven by
individual exhaust-steam turbires of our own design and
manufacture are located adjacent to the condenser cores
on the roof and draw air throagh the coves, discharging
it upward.

The turbine speed inherently varies in proporiion w
the steam flow, producing the sptiraunm relaton between
air flow and condenser load at all ouiputs.

[CTRY RO R YRR R
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Schematic  diagrom  showing the relation and  Junctioning of the
various parts of the equipment
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Geweral Scasws or OPERATION

Reference to the accompanying- schematic diagram

will help clarify the functioning of the various units in- -

volved in the power plant and auxiliary. Water from
he main storage tank is pumped by a motor-driven lift
sump to u header tank, thence to the boiler feedwater
sump which is one of the three auxiliary units driven
by a high-pressure auxiliary engine. From the feed-
water pump the water pusses through the feedwater
heater, thence to the boiler. Yis course through the
hoiler has been previously described.  Superheated steam
at constant temperature and at a maximum pressure
of 1500 pounds per square inch leaves the main steam
outlet of the boiler. Superheated steam is used in the
main engies oa the power truck and in the awxiliary
engine. The main engive exhaust is piped to the three
condenser fan turbines. The auxiliary engine exhaust is
piped to the feedwater heater. Exhaust steam after pass-
mg throngl the feedwater heater-and the fan turbines

goes to the condenser header which is equipped with a.

safety valve us 2 protection against excess pressure in the

condenser coils. The condensate from the condenser .

passes through a return line to the water storage tank.

QUEsTIONS AND ARNSWERS CONCERNING OPERATION

At the New York Railvoad Club meeting at which
the description of this train was presented many ques-
tions were asked concerning this equipmennt. The an-
swers to a nuwmber of these questions as given by W, J.
Besler, are mcluded herewith.

1 QA”‘Vhaz is the percentage of /nal.(’uﬁ water in
the swmpier tsae when steam is not wsed for heating?
A.—1Tt is approximately the same as in the winter when
water is Jost through heating. In the winter time, there
is no reiurn from the heating pipes, so that the water
15 wasted. No records of the amount of water con-
sumed by the power plant are available at present.

2. Q~-H’0u' w5 seale formation prevented in the
boiler? A-—Scale is not prevented. Scale forms only in
a certain portion of the boiler which is provided with
clean-out openings. Cleaning is accomplished either by
dissolving 1, or by the use of a turbine cleaner after
removing the clean-out plugs. which is a simple opera-
tion. Any other means of feedwater treatment may he
nsed 1o keep down the scale deposits.

3. Q.—=Is the steam superlieated? A —VNes, the
steam 1s superheated.  Ar 500-pound pressure or 800-
pound pressure, the temperature is maintained constant
at the outlet of the boiler and runs 760 degrees. It is
maintained at that point to give a good overall efficiency
and good lubrication.

4. Q.~How does oil ireat the feedwater? A.—-Oil
goes into the feedwater because the engines are lubricated
by spraving oil into the engine cylinders. The oil is
carried to the condensers and from there it is returned
to the feedwater tank. This oily f{eedwater is pumped
to the hoiler, which is one of iis features. In a steam
automobile boiler, which is now 27 years old, the boiler
has never been touched. The tubes are perfectly clean
because of the presence of a large percentage of oil.
Upon analysis this was found to be some {four or five
percent of the {eedwater.

50 Que~fs straight mineral ol or compounded oil
used? A-~Both vvpes of ol are used.

6. Q.—-Does the atomizing burner run Intermittently
or al varving speeds, so as to develop sican in proportion
tothe specd reouwirements of the train? A The atomia

control mechanism which supplies water whenever the
pressure is sufficiently low and whenever the temperature
1s right. The injection of water is proportion:d accord-
ing to the temperature within the botler. i is fully auto-
miatic in operation.

8. Q—What kind of fuel is used? A-—5u far, any
type of fuel has been wsed with which we have come
in contact. On this train the lighter grade of fuel is
preferred, as the cost is not yet prohibitory. Awny of
the oils produced in America can be burned, as they
have been tried irt the laboratory.

9. Q~—What is the rombustion vate in ine boiler?
A —Over 500,000 B.u’s per cubic feet per hour, al-
though a maximum of pver 2,000,000 B.au's per cubic
feet per hour have been released.

10. Q—What is the stack temperature’ — Ao
500 deprees F.

. Q—What is the water vate of the engine w
various speeds? A-——10 pounds over a wide range of
speeds and loads. That water rate can be razintamed
from 1200-pound inlet pressure down to 400—pz)und et
pressure, which is the operating range at the present time.

12, Q—How frequemtly must scale be vewmoved from
this tvpe of boiler? A.—The present idications are
that it should be removed each 30 davs, although on the
New Haven train, it was operated the first six weeks
without removing scale.

13, Q—~Ihat is the weight of the boiler?  A—
5100 pounds complete.

Mo O.—I1hat rﬁz’z‘f will snow have ow the con-
densey exhaust fan? A~\When snow comes in contact
with the fans two things may happen to dispose of it
Either the fans will throw it out of the way or the heat
will melt 1t

5. Q. —1hat is the temperature of the botier room?
A —Temperatures as high as 140 degrees have been
recorded in the boiler room, although at that time no
one was in the room.

16. Q) conventlonal snap vings wsed on the
pistons of the engines? A—Yes.

17, Q—How many vings are uscd on eacit piston?
A—-Six.

18. Q.—~What is the mavinnun speed of s drain,
and at what specd dis maximum horsepower developed?
A~—The horsepower is constant from 124 to approxi-
mately 05 miles per hour. The train is guarauteed to
do 70 miles per hour, although on one run a maximum
of 82 miles « r hour was reached. Operating condi-
tions necessitated limiting the speed, so that .1 is wnot
possible to sav how much more speed it might be pos-
sible to attam.

19. Q.—Is a fircman used on this irain?
when the train is backing up, that is, being operated by
means of the controls at the opposite end from the power
unit, the fireman rides with the engineman, 160 feet
away from the boiler.

20. Q.—How much power is requived for the con-
denser exhawst fans? A —The condenser fans require
approximatelv 30 horsepower under a full load. That 15
available at a loss to the engine which is not véry great,
as 1Z-pound back pressure on the engines does not
amount to much horsepower.  Turbines are used for
driving the fans.

21, QI wmoderate wolune  production, whai
proportion of the fotal cost of the train is in the power
plant’  A--Ou the New Haven train, approvimately

one- h)mth of t)u cost is represented by the pover plant
B L TRV SRR R SR

A —Yes,

TR et JTHHEY i




case of necessiy” =1 a reserve power truck were
available, it would merely be a problem of lifting the car,
rolling the new truck in, dropy mxg the car :md making

the various steam and air connections.

28 Qe—Is the boiler operated at constant pressure?
A wl\o atterapt 1s made to maintain constant pressure.
The boiler operates at a constant superheatmg outlet
tetiperature. A\ constant temperature is mamtained,
as that 1s what determines proper lubrication aud ef-
ficteney.

24 Qu—Is the Iubricating oil atomized into the cyl-
mders or fed onte the cylinder walls?  A—TIt is fed
into the valve chamber and atomized by the velocity of
the steant.

25 Q—1that is the fuel consumption per hour?
A~One pound of fuel per horsepower hour.

26. QU hen the train is operated by means of the
controls at the opposite cud from the power unit, what
controls and what guges does the operator have for
feedwater for the boider?  A.~The controls consist of
a throttle. air-brake valve and reverse mechanism.
“There is nothing o indicate to the operator what is gomg
on at the power plant, as the operation of the boiler is
entively automatic.

27, Q—Ihat type of a transinission is used? A
There is no transmission. The steam engine connect-
ing rods are directly connected to cranks which are
pressed on to ap extension of the axles. It is interesting
to note that there is not a single gear of any description
on these two cars.

28, Q—Hoauwr is the control operated from the oppo-
site end of the ivein?  A.—Pneumatically.

29. Q—I¥Vhat is the storage capacity of the boiler?
A~Only enough to go about half a mile. Storage ca-
pacity is not carried in the boiler water, but in the hot
tubes. As the pressure drops an additional quantity of
water comes from the economizer section of the bhoiler,
and in contacting the hot tubing it generates steam which
gives this boiler its amazing reserve capacity.

30. Q.—How long does it take to get the boiler hot
from cold water? A —~The rail car is able to get steam
up in an average time of five minutes from dead cold.
It cannot he operated in five minutes, however, because
of the necessity of pumping up air for about 12 minutes.
The time required from stone cold to the point where it
is ready for operation depends upon the time required 1o
pump up air. As far as the boiler is concerned. working
stearmn pressure can be built up in approximately 34 to
4 minutes {rom the time the fire is started.

Ml esade Jolvs wmad
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Wajor industries which have instituted the greatest
technological changes in the last few years have added
millions of wage earners to their payrolls and many of
themt employ morve workers today than in 1929, accord-
ing to a study made by the Machinery Institute and re-
ported recently i 2 pamphlet “Machine-Made Jobs.”

The report is the third of a series by the Institute, of
which John W. O'Leary is president, giving factual evi-
denice that jobs are created by the advance of science and
invention.
be considered fn connection with common statements
which on the surfaca appear to prove that machines
cause unemployment.”

“Vast technological improvements have been made in
the automobile industry, which have greatly increased
productive capacity of workers in mauy jobs,” says the

The conients are “buis and ands that must

pzl_mphlct. “But emplovinent per vehicle manuiacune.
was 25 percent higher tr 1935 than in 1929, And m
year 109 workers had jobs making automobiles for eve:
100 between 1923 and 1625

It deals with many of the leading 111(111&;(1"1@5 i whae
machine developments are: often accused of
stroyed employment opportunities,  Agong
presented are:

Telephone girls increased by more than 50000 duci
the ten years that the dial system was belny installed, wne
linemen increased 100 percent.

Yce dealers more than doubled between 1920 and 193
because mechanical refrigerators popularized all refrip-
eration.

It takes far more workers to furmish the textile Jde-
mands of a thousand Awmericans todayv than it did in i
colonial days of spinning wheels, due to increased use of
textile products as a result of lower prices when macline
methods are used.

Machines have revoluticnized office work in recert
vears, vet stenographers amd tvpists mereased 32 percen
and bookkeepers, cashiers and accountants increased Zx
percent hetween the last two census vears.  Populanan
mcreased only 16 percent.

Sound pictures displaced 50 percent of all theater rin-
sicians, but during the same vears musicians and teachers
of music increased by 35000, actors by 17,000, theater
ushers by 7000 and radio emploves by 15000

A printer today can set more than five times as nwch
type as one without a linotype did in 1890, yet there are
five times as many emploved in the industvy as there
were then hecause wmachinery has lowered prices and
made possible the vast growrh of the printing and pab-
lishing business.
© “Some of the greatest technological developments in
America in recent vears have taken place in the won and
steel industries,” says the pamphlet.

“But the use of steel in the United States increased
from 2600 pounds per persor. in 1900 to 16,800 pounds
in 1935, There used to be only two or three lands of
steel, but today there are aboui 10,000 different specifi-
cations as to alloys. sizes, finizhes and shapes that mod-
ern industry demands.

“And employment has grovn from less than 130,000
sixty years ago to about a half million today, and (kswitu
or because of, the recent technological changes employ-
ment in 1936 passed the 1926 pesk. ?roducnon is far
below capacity and with its inevitable rise employwment
will go even higher.”

The employment of both women and children s raan-
ufacturing industries has declined during the last genera-
tion while mechanization has been greatest, and the em-
ployment of men in manufacturing and mgchanical in-
dustries has move than doubled since 1890, according to
the Institute. Wage and salary earners get a larger per-
centage of the national income today than ever 7c§ou:
largely because wmachinery has increased workere’ pro-
ductive capacity and earning power.

havigg Jdu
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Richard J. O'Neill, former rational president of the
Boiler Makers® Association of America, died November
12 at his home in Denver, Colo. He was /8 years of
age. Mr. O'Neill had been eriployed by vailvoads in
every part of the United States. Forty years ago he
built the first camel-backed locon otive in Rawtins, Wyo.
He first came to Colorado in 1604 to accept a position
with the Colorado & Southern Railvoad. At the time of
his retirement he was general foreman boiler maker for
that road.

Y
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Steamotive umit on Hat cor veady for shipment

Steamotive — A Modermn

The design and testing of a new type of steam-generat-
ing unit of good efficiency, relatively light in weight and
requiring a whinimum of space, was described jomtly by
the General Electric, Babcock & Wilcox, and Bailey
Meter companies at the annual meeting of the American
Society of Mechanical Engineers, in New York City,
November 30, by E. G. Bailey of the Babcock & Wilcox
Company. A, R. Smith of the General Eleciric Com-
pany, and P. S. Dickeyv of the Bailey Meter Company
presented the paper at the meeting. B

The new type of steam-generating equipii it has been
named the Steamotive. In it, steam is generated at high
pressure and temperature: and fully actomatic control
in response to changes in demand has been incorporated.
The units are mtended for capacities of from 2000 io
10,000 horsepower.

Two such units have already been built. The first,
now in service in the Lynn, Mass.. works of the General
Electric Companyv, is used to test muarine and other small
turbines. It has an output of 21,000 pounds of steam
per hour at a pressure of 1500 pounds per square inch.

Anothey, a completely co-ordmated power-generating
plant incorporating the Steamotive and turbine-genera-
tor. with a capacity of 10,000 pounds per hour and
furnishing stearn o a turbine at 1200 pounds per square
inch and 950 degrees F.. is being installed i a small,
tsolated plant of a large industrial concern to supply

Power |Unit

electric power and low-pressure steam for bulding
heating. Both are oil-fired.

Two oil-fired Steamotive wnits, each with a capacity
of 40,000 pounds per hour, are now being constructed
for the Union Pacific Railroad for driving itvo 2500-
horsepower electric locomotives, it was announced at
the meeting. These units will furmish stear: to the
turbimes at 1500 pounds per square inch and 950
degrees F.

Indicating the compactness of the Steamotive unii, the
one for Lynn was shipped complete from Schenectady
on a railroad flatcar.

Objectives sought in the design of the new ejuipment
were pointed out by the speakers as high steam pressure
and temperature, munimum weight and size per unit of
steam produced, wide range of capacity with ability of
the untt to respond quickly to wide variations in load
conditions, adaptability to wide range of fuels, com-
pletely co-ordinated auxiliaries, completely co-nrdinated
automatic control, and unmits of simple design und con-
structed in sizes small enough to be portable.

Answering these specifications, the Steamotive boiler
was designed and huilt by The Babcock & Wilcox Com-
pany at Barberton, O. The meters and complete
automatic control were designed and built by Bailey
Meter Company, Cleveland. The auxiliaries which sup-
ply fuel, air, and feed water are controlled in accordance
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*The elimination of refractory in the furnace and
boiler setting, replaced by waterwalls and insulating
block, not only results in a large saving in weight and
volune, but also in reduced heat capacity that materially
affects the ability to change output quickly. The small
water content of the forced circulation boiler resulis in
quick response to load changes and insures safety in spite
of the high-temperatare and high-pressure steam con-
ditiops. These factors permit quick starting from a cold
condition, requiring less than ten minutes from lighting
the burner fo full ourput. 1t has been found that combus-
vion lberation rates wp to 400,000 British thermal units
per cubic foot per hour can be obtained with low excess
air and smokeless combustion with oil fuel. The pressure
furnace which utilizes {orced draft only is entirely prac-
ticable and materially simplifies the draft equipment and
control thereior,

“The wide-range burners used on this unit and the
co-ordinated anxiliary set make complete automatic con-
trol a thoroughlyv practicable device. Completely auto-
matic lighting of the burners has been entirely satisfac-
tory, and the use of saferv devices which automatically
cur off the oil fire has proved a more effective protection
than safery valves and other protective devices common
on natural-circulation boilers.

“lv s essential that the application of a umt of this
character be carefully  considered. since reduction
werght and space requirements can onlv be oltamed
through nerease m auxibary power and reduction of
plant efficiency, especiallv at high loads.  In certam
applications the problem s simple, since the space
requirerments are detinitelv fixed.  However, where
space is available, it is geverally more economical to use
a larger anit, improve boiler efficiency, and reduce
cuxiliary power.”

Ml S e s
I e iilleue 1@ we o g ew s
By G. P. Blackall

Signs are now evident that a new phase is begirming
in yarine steam generation in which far higher pressures
and temperatures will be emploved. The steam con-
ditions of the Prinsendem, {or example, the new 33,000~
torn Holland-Arnerica liner, are 000 pounds pressure and
770 degrees ¥, temperature, and theyv constitute a notable
advance on the conditions of 430 pounds pressure and
€50 degrees temperature adopted in the Statendam, built
for the same owners i 1929,

T dealing with the future of steam propulsion in his
Thomas Lowe Gray lecture this wvear, John Johnson
referred to a typical installation” “B” of 30,000 shaft
horsepower as bheing representative of the practice of
1930, with steam conditions of 375 pounds pressure in
the high pressure receiver, say 425 pounds at the boiler
stop valve, and 740 degrees F. temperature, for which
an oil fuel consumption of 0.57 pound per shaft horse-
power hour for propulsion was indicated. In a compari-
son with o hypothetical installation denoted as “C” and
dated 1936, to work at 450 pounds pressure and 850
degrees temperature, Mr. Johnson stated that with these
conditions a fuel consumpuon rate of 0.5 pound of oil per
shafr horsepower hour would be maintamed in service.
He nientioned that the designs for the latter vessel, with
machinery of 28,000 chaft hovsepower, are completed.
The new Hamburg-Amerika liner Gueisenan has turbine
machinery working at 735 pounds and 878 degrees F.

Iy afl these cases. the boilers are of the drum type

working with natural siteam and water dreulation.  The
Prinsendam is to have Yarrow boiers, but the new
Canadian Pacific tonnage will presunmably have the im-
proved Johnson type of watertube boiler. The new
Hamburg-Amerika liners have Wagne:- boilers.  In these
respects, therefore, the designs represent a natural
evolution along fines which are nov- accepted as the
result of satisfactory experience. Witlh increasing boiler
pressure  difficulties arise in boiler drom construction
because of the heavier scantling of mmterial required,
while the factor of circulation demands fuller considera-
tion.  New designs of boiler are therefore being intro-
duced in which the drum is omitted a1d {orced ecircula-
tion adopted. with the result that a considerable increase
m heat transmission rate becomes possible with sub-
stantial reduction in size and weight of boiler,

A good measure of boiler capacity s provided by the
evaporation expressed in terms of pounds of steam per
hour per ton weight of boiler. This figure is about 800
for high-capacity generators with nutural circalation.
The Benson boiler installation in the liner Porsdown,
working at 1325 pounds pressure and 878 degrees ¥
temperature, has a corresponding capacity coefiicient of
about 1230, and an approximartely sim'lar figure applics
to the Velox forced-circulation boiler with steam con
dittons of 450 pounds pressure and 825 degregs. A
Velox boiler has recently been mstall-d on one of the
Messageries Maritimes liners.

The Rotterdam Lloyd liner Aerfocono has recently
been speeded up by replacing one. of the  original
cvlindrical boilers with a  Sulzer mono-tube  super-
pressuve steam generator, working at 880 pounds per
square mch and 700 degrees ¥., and ftiing a high-
pressure back-pressure turbine unit to act as a primary
turbine to the existing plant. Ouipui has been vaised
from 4500 horsepower to 6000 horsepower, raising the
speed from 13 10 15 knots.

The future would appear to lie evenly between the
high-capacity natural circulation boiler working at ap-
preciably Iigher pressures than have hitherto been
employed, with the advantages it offers in retention of
the water and steam drums to serve as a feed reservoir
for meeting emergencies, and the ‘forced-cirenlation
generator working at the highest pressures and tempera-
tures practicable, with heat transmissicn rates substan-
tially greater than with existing orthodox practice, which
will result iy very large savings m weigt.

Explosiomns fw
Cowmpressed Alr Lines

Fatalities occurred in two metal plants recently when
air line accidents occurred In rooms where ernployes
were working.

One of the failures was attributed to o combustion ex-
plosion in a high-pressure 2-inch diameler line carrying
amr at 500 pounds pressure for use in die casting ma-
chmes, the pipe failing at several points. A Z-inch
forged - stee!l elbow was split cleanly, and two safety
valves were shattered.  The operator of one die casting
machine was killed and there was considerable damage
to piping, valves, fittings, equipment anc¢ walls adjacent
to the exploded lines. While thé cause of the accident
could not he definitely determined, it is believed reason-
able that some of the Tubricating oil from the compressor
was carried over into the system and ignited, probally
at one of the die casting machines wherce the air was i
contact with wmolien metal. The compressor supplying
the system was equipped with both an miercooler and un
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aftercooler and the piping was tested at intervals in the
wterest of safety. After the accident double extra heavy
pipe of %4 inch thickness was installed, and to minimize
the possibility of a similar occurrence an oil separator
was placed between the after cooler and the receiver. It
also was advised that oil being fed to the compressor be
kept at an absolute minimum.

The other accident occurred to piping used in connec-
tiont with air hammers at a Pennsyivania steel mill, When
the alr hine broke, an air receiver toppled over on a
workman with fatal results—7The Locomative.

Aoy @ldied ©uwoelse
Graels e eded

la building a plant to heat its factory at Peoria, 111,
R. G. Le Tourneau, Inc., manufacturers of heavy grad-
ing equipment, were confronted with the problem of
consiructing and erecting a smokestack tall enough to
carcy the smoke clear,

Inside the plant, Y4-inch plate was pre-fabricated into
an all-welded stack 104 feet high, 57 inches in diameter
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and weighing approximately 10 ons. This is thought 1o
be the tallest pre-fabricated steel stack ever erected, The
stack is anchored to the floor and roof of the boiler
house, which reduces its outsid: height to 83 feet, 4
portable tractor-powered crane of all-welded design wus
built to lift and place this stack and for other heavy duty.

To erect this stack, a feat which was performed i 30
minutes, the crane was equipped with an 84-foot huom,
It is reversible, however, the bcom becoming a tonyae
and the 22-foot tongue a boom, which gives 1t o 40-ton
capacity.

My weomne Wewrived
fwews e 98w vow v o e w8

Manufacturing is the largest indusirial source of the
national income, generally contributing 20 percent to 25
percent of the total, according to u study just published
by the National Industrial Confersnce Board. In 1935,
the board estimates receipts from manufacroring in sal-
aries, wages, dividends, interest, aad other payments at
$12 billion,

The Conference Board’s siudy makes available for the
first time estimates of income {rom manufacturing in
each of the individual states. Cther studies will be
ready shortly giving income by states.

Tncome from manufacturing was a litile over $18 bil-
Hon m 1929, but dropped rapidly with the advent of the
depression and in 1932 and 1933 wzs Jess than $8.5 bil-
lion. From this low point it has risen steadily. Pre-
liminary indications are that a substantial gain will be
recorded for 1936.

Approximately three-fourths of the total income irom
manufacturing, the Conference Board poinis out, is
received i the northeastern section of the United States.
Of the total estimated income for 1935, the Middle
Atlantic states received 34 percert, the IKast North
Central states 30 percent. and the New England stares
11.5 percent.  New York alone recetved $2.014 mithon,
or 17 percent of the total. Pennsvivama. the second
largest manufacturing state, received an estmared 81
352 million, or nearly 12 percent of the toral.

Salaries and wages are by far the largest single nope
of income contrihuted by manufactaring mdustry and
account for 80 percent to 85 percent of the total.  Di-
vidends, the second largest type of payvment, account rov
12 percent to 13 percent of the total. The remainmp
4 percent or 5 percent of income Irom manufacturing
is made up of entrepreneurial income, mterest, and uet
reat.

Yew Line of Bleetrodes Qoo ieed

Metal & Thermit Corporation, 120 Broadway, New
York. announces an addition to its lire of Murex heavy
coated electrodes for arc-welding.

The new electrode, known as Murex Tvpe N, is de-
signed for bridging gaps where fit-up between plates 18
poor and, in the smaller sizes, may be nsed on verncal
and overhead work, or to make rapid. single pass welds
on light-gage materials. The physical properties of the
metal deposited by this electrode are sud to range trom
74,000 to 84,000 pounds per square inch i tensile
strength, with 26 percent to 24 percent ductilivy.  The
new electrode is also said to work equally well with
either direct current or alternating curvent sund may be
used either with straight or reversed polarity.
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The action of & vessel under external pressure is dif-
{erent, in many yespecis, from its action under iniernal
pressure. A vessel under mternal pressure, is, for the
anost part, under fensile stress and it tends to change
to @ shape of greater strength. That is to say, a cyl-
indrical vessel wnder imternal pressure tends to take the
shape of a sphere and would do so if the material were
sufficiently ductile.  On the other hand, a vessel under
external pressure tends to change to a weaker shape. As
the change in shape occurs, its resistance to such change
is very much veduced and failure takes place rapidly at
& pressure even less than the vessel could safely with-
stand in its origiml form. ’

The action of vessels under either internal or external
pressure may be compared to the action of test speci-
mens of steel under tensile stress or under compression.
Fhe material in vhe shell of a vessel under internal pres-
sare acts in the sanme manmer as a specimen under ten-

S
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Fig. 1

siott. A vessel under exiernal pressure acts in a manner
quite similar o a specimen under compression.  This
comparison of the effect of external pressure may be
carried a little further by considering the action of long
and short gpecimens under compression. Specimens in
which the ihickness or diameter is smmall as compared
with ¢he fengih will, under compression, tend to bend
easily.  Some bending may take place before the stresses
reach the yield point or elastic limit of the material. 1,
when a certain amount of deflection has occurred, and
belfore the yield point of the material is reached, the load
1s yemoved, the specimen will refurn or spring back to
ite original condition.

However, when the specimen bends, it immediately
loses strenpih, it very scon passes the yield point and,
‘hecause of the change in shape, the continued applica-
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By W. W. Wealsepy**

tion of the load will cause it to fail. - Specimens which
have a Jarge thickness or diameter as compared to their
length will not bend under a compressive Joad but will
upset or change shape by increasing in diameter or cross
section,

A specimen in which the thickness or diameter is small
as compared with the length is said to ‘ail by “instabil-
ity.”  On the other hand, 2 specimen hat has a larpe
diameter as compared with the length 15 said to fail by
“vielding.”  Pressure vessels under emternal pressure
may fail in either of these ways.

The ratio of plate thickness to diameer and also the
ratio of the length of cylinder to drameier are very jm-
portant in the analvsis of vessels subject to external
pressure and will be extensively used in this discussion.

Vessels with walls that are velatively thin as com-
pared to the shell diameter change shape veadily wnder
external pressure and, by such action, become weaker
and deflect still {urther from the originzl shape. How-
ever, until actual permanent change in shape takes place
the stresses in the material do not reach the yield point.
Such vessels are said to fail by instabilitv. Other vessels
which have walls that are relatively thick as compared
with the shell diameter do not fail until the stresses in
the material reach the yield point. They then start to
deflect and thus become progressively weaker. The
yield strength of a short thick column is easy o caleulate,
it being simply a matter of dividing the load by the cross
secitonal area of the specimen. It is also easy to cal-
culate the strength of a vessel that will fail by yielding,
as the computation is the same as that sed for vessels
under internal pressure. However, just as the sirength
of a slender column depends upon its length and its cross-
sectional dimensions, so also does the strength of a ves-
sel, that has a thickness small in comyparison with its
diameter, depend upon its length, thiclness, diameter,
and, of course, wupon the physical properties of the
material.

In a cylindrical vessel under extern:l pressure, the
heads, by maintaining the circular shape of the vessel at
its ends, tend also to sirengthen the entire structure.
Therefore, the distance between the heads, or supporiing
rings, of a vessel enters into the determination of iis
strength.,  On the other hand, when the leagth of a vessel
reaches a certain point the heads no longer help support
the middle portion, so that the collapsing pressure re-
mains unchanged for any further increzse m lengih.

The calculation of vessels under exteraal pressure in-
volves some very complex mathematics. The new rules
for external pressures in the Unfired Pressure Vessel

% Abstract of paper presented at the tenth annuzl saecting of the
National Board of Boiler and Pressure Vessel Inspertors, X

¥ Agsistant chief engineer, Boiler Division, Hartford Steam Boller
Inspection and lnsurance Company.

333




S

Boiler Maker and
Piave Fabricator

02 03 65 Q1 19 203 A4 5 61T8 W 15 W
Y/ 0=0.040
400 . N N Ay g ELu1e
| N“‘w 1/ 0.0 15
300} A —— el [ L1300
/D005
N oolesoleso
Py Y A,
w\\é\\ /000,015
200 Lol 1IN *”0\ [ G k)
180 b /00,00 180
160 e
E 140 \[ __l14o
4
L 120 170
<)
: \
4 1oq d1oa
p 3
[
3 8o a 80
1)
P
[+ 9
2 0 M e
£
;? 50 \\ 50
40(" e 40
30 \\ i %0
AW
AY
Y
20 \\\ 29
15 l AN j ‘ ] s
Qals Qe a5 04 0k 28 L0 1.5 2 10 15 w0

Length Between Heads or Stiffening Rings + Outside Diameter= 1 /0

Fig. 2

Code of the American Society of Mechanical Engineers
velate only to vessels of the three general tvpes shown in
Fig. 1 and only when they are built of ordinary boiler
steel or muaterial having practically the same physical
properties,

The vessel (4) in Fig. 1 will be recognized as a plain
evlindeical vessel which might be used as a vacuum tank,
the external pressure being only that of the atrmosphere.
(B) Fig. 1, represents the tvpical, cylindrical, jacketed
vessel or awtocluve. (C) Fig. 1 s a type of vessel, ex-
tensively used, of which a fat melter in the packing in-
dusiry is typical. It has been found by experiment that
vessels having the same ratios of length to diameter and
of thickness to diameter will collapse at the same pres-
sure.  For instance, two vessels, oue of which 15 100
wnches diameter, 200 feet long, of l-inch plate, the other
50 inches diameter, 100 feet long and Y4-inch plate have
the same collapsing pressure, the /0 and L/ in each
case being 0.01 and 2 respectively,

Because of the fact that the thickness, diameter and
fength of a vessel all enter into the computation for irs
strength, and in a very involved manner, it has been
found convenient to refer to the /D and L/D ratios
rather than the actual values of thickness, diameter and

length. Furthermore, since the mathematics involved in
making calculations are verv complex, charts have been
devised to make easier the solution of any given problem.
The chart applying to cylindrical vessels of the three
types shown 1 Fig. 1, when constructed of ordinary
boiler steel or similar material, is given 1 Fig. 2.

The extreme right-hand side of this chart applies to
those vessels which have a great length as compared to the
diameter. That is to sav, the L/D rario is high and in
such vessels the ends do not give anv support o the
middle section. Therefore. the collupsing pressure o
the safe working pressure is mdependent of their length.
The middle section of the chart where the lines are <ag-
onal represents thaose vessels ta which the strength is
affected by the length. Yt will be noted that as the ratio
of length to diameter decreases, rthe working pressure
creases.

At the left-hand side of the chart the Hnes agamn be-
come horizontal. This section represents those vessels
that fail because of vielding of the muterial frrespective
of the streagth afforded by the heads o supporting rings.
That is to say, as a design is shortened in lengih, a point
is reached where failure will occur in the same way a8
a short column, _ Just as with @ short colurare, where the
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strength remains the same regardless of its length, the
design of a cylindrical vessel reaches a point where fail-
are will occur by yielding and the collapsing pressure
or safe working pressure is not changed by designing
a shorier vessel,

Just for a moment, take a vessel which has a length
twice as great as its diameter. With a given thickuness
and a given diameter that vessel at £/ ratio 0.8 would
have an allowable pressure of 45 pounds. If that vessel
were fwice as long, in other words the length were 4
times the diameter and the L/D ratio up to the 0.8 line,
we would find the allowable pressure is 22 pounds. When
we make the vessel longer the heads do not give the
sarne support as they did when they were closer together,
and therefore there is a lower safe working pressure on
those vessels. So that vou see the length and the diam-
eter lengih ratio of a vessel under external pressure are
very nuportant whereas they have no bearing on a vessel
under jaternal pressure.

In the calculation of a vessel under external pressure,
the length may be taken as the difference between any
two points where the support 1s sufficient adequately to
bold the vessel in circular form. The heads on a vessel
whether flat, dished, or
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a typical case, assume a tank of civeted construction,
with butt tvpe longitudinal joints, & diameter of 5 feet,
a length of 20 feet between the head seams and a thick-
ness of the shell plate of ¥4 inch.

In this vessel the L/D ratio is 23/5 or 4. The /D
ratio is 0.5/60 or 0.00833. Carefully note that both the

termispherical, are considered ,, 80,000

to be adequate supports of % 90000RAICN
this niature, For heads that 5 40000RNS
are riveied to the shell, the
length of the vessel may be 20090

taken as the distance between

the head seamns, In the case '%_888 e Ve W

RN
N

of heads butt welded to the 6,000k

shell, the length shonld be
taken as the distance between
the points where the curva-
ture of the heads begin.

4H00RN

2000

1,000 .0

Supporting rings may be
attached to vessels under ex-
ternal pressure and, provided
they are of adequate strength,
the length L may be taken as
the distance hetween such
supports. The method  for

800}
©00

400[ _~

200] ...

Length Between Siiffening Rings x Working Pressure

determining  whether ring
supports are adequate will be
discussed later.

50 00 70 8090100 125 50 75200 250 300

) 400
Qutside Diameter, Inches
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Fig. 4

To dlustrate the distance
that is to be taken as L in the 0.080
application of this chart, a ’ lil T MR !
few typical constructions are 0030 | e L e
shown in Yig. 3. 1n the : i T | f.g““"w‘ | M
lower left-hand sketch of this £ P 5 k -+ w,.w;’w WLW b S
- : ¢ v 0020 : 1 } Qe L et P
figure, several designs of re- ¥ T : T
inforcing rings, and possible L g5 i L
methods of attachment are % ;
shown. E ‘

Although the rules given in 'g 0.0to -
the A SALE, Code for ves- 0008
sels subjected to external 3
pressure are primarily in- 50006
tended for the guidance of &
designers these rules may also 30004
he used to determine whether €
a vessel already in use has 09093
been properly designed and £ -
whether it is adequate for 0.002
the pressure to which it is . g :
subiected. O 5% o7 05 04 0B 10 15 @ 3 &

The simplest illustration of
a vessel under external pres-
sure it @ vactum tank. As

Length Between Heads or Stiffening Rings + Quiside Diame er ~L/D

Fig. %



nwwmerator and the denominator of these ratios must he
given in the same umits of measurements, that is, both
st be in inches or both in feet.

Referving to the chart, Fig. 2, find the vertical line
marked "4 representing the L/D ratio of that amount.
Follow vertically on this line to the line representing z
¢/0 ratio of 0.00833. While there is actually no such line,
there is one for 0.008 and one for 0.009, so that the line
for 0.00833 would be about one-third the distance be-
tween the two or approximately at 25 pounds, and the
vessel would be adapted to that pressure. It is evident,
therefore, that the vessel is entirely satisfactory for use
as a vacuam vessel which is subjected to only 15 pounds
exiernal pressure,

The question may be asked how thin a vessel § feet
m diameter and 20 feet in length, may be and still be
satisfactory for use as a vacuum tank. At the bottom of
the chart find the horizontal line for 15 pounds pressure
and note that the vertical line for L/D crosses this 15
pound line a short distance to the left of the /D
line for 0.007. Estimating the distance between the t/D
live 0.006 and that for 0.007 it will be found that the
L/D line 4 crosses the 15-pound line at a ¢/ value of
0.0069. In other words, the vessel in guestion should
have a ¢/D ratio of 0.0069.

If the ratio of ¢/D 1s 0.0069 then the thickness will he
that ratio multiplied by the diameter. In other words,

if ¢/D = 0.0069
then ¢ = 0.0069 X D
and sthce D is 60 inches
¢ == (0.0069 X 60 = 0.414 inch

As a second Hustrative example, consider a jacketed
autodave as shown at the upper right corner of Fig. 3,
with a dismeter of 45 inches, a length of 36 inches, and
a thlckness of %y inch or 04375 inch. The desired
working pressure is 140 pounds per square inch, but it is
not certamn that the thickness is sufficient.

Ta this case the L/D ratio is 36/43 or 0.8, and the
¢/D ratio is 0.4375/45 or 0.0097. TFollowing up the
vertical line 0.8, to a point were a line for a 170 ratio

of 0.0097 might be drawn, it will he found thar the
allowable pressure would be only slightly miore than

130 pounds.  Continuing up the line 0.8 to the 140-
pound linie, it will be found that the required /1) value
15 approximately 0.0135.  Since the diameter is 45
iches, the required thickness should be 45 % 0.0135 or
0.608 inch thus showing that the original thickness of
% ¢ was not sufficient. Tt has been stated previously that
if su )portmg rings attached to vessels are of adeéquate
strength the length . may be taken as the distance be-
tween such rings. The question arises as to just what
constitutes adequate strength,

It will be recognized that the required size of support-
mg rings depcnds upon the outside diameter of the ves-

, the length hetween the stiffening rings, and the work-
m pressure.  The size of such rings may be determined
I)} the application of a theoretical formula relating to the
buckling of circular rings under uniform external pres-
sure, However, this formula is somewhat difficult to
wse and it seems best, both for the purpose of clarification
of the matter and for readiness of application of the code,
to obtain the required size of such rings from a chart
which is shown in Fig. 4.

In applying this chart from a design standpoint, the
product of the length, in inches hetween the centers of
the stiffening rings and the working pressure is calcu-
lated and the line represeniing this product 1s located on
the side of the chart. Follow horizontally along this line

waiil the vertical line representmg the outsxde “diameter
of e veacal Sve dweatoan e -

i
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of these horizontal and vertica! hines there will be found
the value tor the required moment of inertia of the stif-
fening rings. For the purpoie of illustration, consider
the vacaum vessel 5 feet in diameter and 20 feer long
that has been mentioned previnusly. That vessel had ax
L/D ratio of 4 and it was found that the required it
ness would be 0.414 inch. Suopose that it were decided
to use a single stiffening ring n the middle of the vesssl
with the idea that the thickness of the shell might he
decreased. i such construction were wsed, the L/0
ratio would be 2, the 1/ ratio would be 000523, and the
required thickness of the shell would be 0.315 inch.  For
this construction, the L, or the lenpth between the heud
and the ving, would be 10 feet, or 120 inches, The working
pressure is 15 pounds so that the product of these two is
1800. lLocating this value or the chart for stiffening
rings and following the line horizontally to a diameter of
60 inches, it will be found tha® a moment of inertia of
2.5 is required. By reference to structural steel tables it
can be seen that an angle 3% inches by 3% inch thick
would be satisfactory if the 3-inch leg were attached vo
the shell. Of course any other shape having a moment
of inertia of 2.5 would be satistactory. For mstance, 2
rectangular bar of iron 234 inches by 234 inches would
meet the requirement.

Instead of one ring two or vven more could be used
and it would be found that for this particular vessel every
increase in the number of rings would result 1w 2 thiner
plate and a smaller size of stiffening ring. The limit to
such construction would be an cconomical one and con-
sideration would have to be given to the relative cost of
additional rings and the expen:e¢ of attaching them as
compared to the cost of the vessel without rings or with
a small number of rings.

While the above discussion has been from the stand-
point of design, the same principies can readily be apphied
to the determination of the safe working pressure for a
given vessel.  In making such a determinaxion it 13 well
to first determine to what pressure a vessel would L
lmited by the size and spacing of the yines attached oo
If those rings are fmm(l adequaie for the desived press
sure, then the question of whether the shedl plae of the
vessel is of sufficient thickness vy he mvestioaged,

Supporting vings may be either internal or exeernal.
It will be apparent that when mrernal rings are nsed, i
15 sufhcient merely to secure the rings in place <o that
thev will not move.  In the cas of outside rngs it is
necessary to provide sufficient rivets or a  sufficient
amount of weldimg to adequatelv secure the rings to
the shell. The size and spacing of such rivets and the
minimum amount of welding are piven m the code,

[u developing methods for the calenlation or design
of cvlindrical vessels under exizrnal pressure, it has
heen assuwmed that such vessel: ars traly evhindrical, and
it will readily be appreciated thar out-af-roundness of
such’ vessels decreases their resisiance to collapse. Un
the other hand, some degree of out-of-rounduness nmust be
permitted since it is practically impossibie to construct A
vessel that 1s truly evlindrical. The decrease mn st
by the out-of-roundness that is permitted is f2k€n fnto
consideration in the factor of safety reguired.

The effect of out-of-roundness on decreasing the ve-
sistance of a vessel to collapse depends on both the L/D
and t/5) ratios and it, therefore, is mmpossible to grve
the permissible tolerance as a fraction of the diameter
or of the thickness of the vessel.  While formulae have
been developed for determination of the permissible tol-
erance, they are rather complex znd, again for simpli-
fication of the problem, a chart has been made ag shewn
in Fig. 5.
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(L0 of 4, /D of 00069, and ¢ of 0.414) it will be
fourmd from Fig, 5 that an eccentricity of 0.9 times the
shickness would be permitted.  Since the thickness of
shell is 0.414 the permissible -out-of-roundness is 0.372
or approximavely 3% inch. '

The degree of eccentricity 1s the difference between the
maximum and minimum diameters of the vessel and
should be measured at several points. In the case of
vessels with lap-seam construction, the amount of ec-
ceniricity may be the value obtained from the chart plus
the plate thickness. ‘Whereas this provision permits a
greater degree of eccentricity in vessels of lap construc-
ron, on the other hand such vessels are permitted only
one-half the pressure that would be allowed on a vessel
of butt-seam construction.

Still another point to which consideration must be
given in connection with cvlindrical vessels under ex-
ternal pressure is the manner in which they are sup-
ported, winch should, i all cases, be such that no con-
ventrated loads are fmposed on the shell. In the case
of horizontal vessels thev should be supported at the
heads or from the reinforcing rings, if such rings are
used. It no supporting rings are provided and if the
vessel is of such length that it would sag or be unduly
stressed chould the only support be at the heads, then
intermediate supports should be provided but  these
should be in the form of a saddle, the arc of which ex-
tends over at least one-third of the circumference. On
vertical vessels the legs or brackets that might be used
should not be attached directly to the shell but to a sub-
stantial ring which in turn is secured to the shell, thus
distribating ithe load.

Bewssilia 1wl
Lwevunoptive Flosth Bodler
By G. P. Blackall

It has just been announced from Moscow that the
Kolomensk Locomotive Works near that city is shortly
to build a new type of flash boiler with condenser, which
will consume considerably less fuel than existing locomo-
tive boilers. The locomotive will be able to travel 7000
miles without having to take water.

The new boiler is designed for a pressure of 1400
pounds per square inch. Though only 20 tons heavier
than the Russian “IS” locomotive, the new locomotive
will be able to develop 4000 horsepower. as against the
2300 horsepower of the “IS™ locomotive, with a con-
sumption of 60 percent less fucl.

The Kolomensk Works is at present building an experi-
menial 600-horsepower locomotive of the new design,
and. when this hag been thoroughly tested, building will
start on the 4000-horsepower locomotive,

Larce WELDED PrESSURE VESSEL

Four 50-ton evaporators recently made in the United
Einpdom for the new sugar refinervy of Tate and Lyle,
Lid., at Silvertown, London, are claimed to be the larg-
est welded pressure vessels ever made to Llovd’s Class
1 code.

These vessels, which have been made hy G. A. Har-
vey and Co., Ltd., are 26 feet 9 inches high and 11 feet
inanternal diameter.  Thev are designed for a working
pressure of 250 pounds per sguare inch on the shell
fLach consists of two shells, both 10 feet 4 inches high,
and a domed wop and bottom.  The bottom shell, known
as the calandria section, is fabricated of 1M%e-inch plate.
and has two fube plates, each in one piece, 1 inch thick.

There are 1792 tubes of 1%-inch bore welded into and
connecting the two tube plates.

The calandria section was subjected 0 a test pressure
of 375 pounds per square inch and the upper shell 285
pounds per square inch. All the wain seams were
X-rayed, and altogether about 1200 X-ray photographs
were taken of the welding of the {owr vessels.

Wewo Boilew
Shop Tools

Two devices which assist greatly i connection with
boiler works at the Denver, Colo., shops of the Chicago,
Burlington & Quincy are shown in the illustrations. The
first is a power attachment for cuitiny off and rolling
flues in the front end. This device consists of & revers-
ible air motor with power atiachmen: and worn-gear
drive to a 6-foot cutter bar, this bar being mounted on a
3-inch  horizontal steel tube suitably supported by
brackets bolted to the boiler front ring. A gear box makes
two speeds available for use, dependent upon whether
large flues or small tubes are being cut. Reference to the
illustration shows that the cutter bar 13 capable of swing-
g vertically or shiding horizontally or the 3-inch heri-
zontal tube. The machine may thus be used for cutting
an entire set of flues without reseiting the supporting bar
and hrackets.

The cutter bar has a telescoping Lar and universal

sttachment for cotting off avd volling boiler
and  floes

Efficient power

socket arrangement to accommodate various lengths, de-
pendent upon the angle of cutter bar adjustment weces-
sary for any particular tube or flue. Only one kiuckle
joint is necessary with this arrangenent, and in view
of the rigidity of the drive, very salisfactory work 13
performed and a longer life assured for the carters. The
safety factor is also important, as the machine is strongly
made and designed so as to present litile opportunity for
personal injuries. The rubber hose vonnection to the
air motor and conveniently accessible control levers re-
guired for one-man operation. ,

The device shown i the second illustraiion is an

unusually compact and effective arrangeiment for counter-
sinking the rivet holes in fluc sheets. This consists of




Easily handled devics for comterboring vivet boles in Hue shests

x steel frame to which is attached an angle motor for
operating the countersink and a
operated plunger which backs up the countersink and
provides the necessary feed. A convenient handle is
welded to the frame for greater ease in adjustiment of the
device and the air line to the cylinder is installed and
cormected so thai when air is applied to operate the motor,
pressure in the cylinder pulls the countersink into the
rivet hole,

inch stroke. The air line is made of Y{-inch steel pipe
and the air pressure used is that of the shop line, or
about 100 pounds per square inch.

Lawewmative Bollewr
Wity wwiclh Welded #HBarrel

What is thought to be the first high-pressure boiler
uer made with welded barrel and dume under U-68
Class T) rules of the A.S.ML.E. Code for fusion welded
messels, was recenily completed by Iarrar and Trefts,
{nc., Buffalo, N. Y.
The new boiler is of locomotive type and is for use in
oil fields. The barrel is 16 {eet 6 inches long, 6214 ianches

small cylinder and air- -

The overall length of this device is approxi-.
mately 24 inches. The cylinder has a $-inch bore and 3%--

outside diameter and made of steel plater !
thick, electrically welded by the shielded-are process with
equzpment supplied by The Lincoln Electric Company,
Cleveland.

Welded construction of the barrel eliminated a larpe
amount of calking of seams which veas necessarv with
the former method of construction cmployving riveting,
The two longitudinal welds of the barrel were hanmer
tested at 575 pounds and leak tested at 700 pounds hy-
drostatic pressure, revealing high quality leak-proot
seams. The welding was done with “Fleetweld &"
electrodes.

Weldimg Ueed i
Gdd Walvricating Joly
This horn-shaped structure, spreading out  {rom

8 inches diameter at the bottom to & feet at rhe top,
was once a single flat piece of % g-inch ingot iron. The

= structure ig still a single piece of metut-—only the shape

Welded funwel outlet for sewsge disposal

is different. Tt was made by cutting out 26 pieces, then
fusing them all together into one miegral univ by the
shielded-arc process of electric welding.  The strue-
ture 15 now bheing used as an outlet fittay for the cone
of a clarifying tank in sewage disposa. work. [t was
fabricated by the Farrel Manufacruring Company. Jo-
liet, YL

Atiamile Clity to MWaewve 193 Wennl Congreos

The 1937 Metal Congress and Exposizion will he held
October 18 to 22, in the Atlanpic Citv Auditorinm, ac-
cording to an announcement made recentdy by W, H.
[lisenman, managing director of this annual metal show
and national secretarv of the American Society for Met-
als, after a meeting of the Society’s board of trustees in
Cleveland. - ;
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Practical Plate Development —XIX — [

Lawouws of » Surelesincl Breeeliing

A reader has requesied that a method of developing
the smokestack breechmg as illustvated m Fig. 158 be
given n conmection with the Practical Plate Development
SeTIEs,

The smokestack breeching illustrated in Fig. 158 is of
the conventional type, with a round top and a wash-boiler
section where it joins the boiler. For convenience in lay-
mg out the breeching, all lines have been taken on the
neutral axis of the plate and all jomnts are assumed to be
welded. ro allowance being made for lap jomnts.

The breeching to be developed 15 shown in Fig. 159,
the elevanon; Fig. 100, the plan, and Fig. 161, the end
view.  The elevation and plan are readily constructed
from the sllustration m Fig. 158, The connection be-
tveen the breeching and the boiler in the end view,
Figo 161, nmst he obtained by projection from Figs, 159
and 10 as follows:

Divide the semicirele J7-R-F7 of the plan, Fig. 160,
into any number of equal parts, the greater the number
of equal parts taken, the more accurate the final develop-
ment. In this case ten were taken and the points num-
bered from 1 to 11 as shown. Then parallel to the center
line M-N, draw lines through the points 1 to 11, extend-
mng same down into the elevation, Fig. 159, cutting the
arc K-8 und locating the points 17 to 117, Next draw lines
parallel to the center line 7-U through the points 1’ to
11", Fig. 159, extending these lines into the end view,
Fig. 161, In the end view, Fig. 161, on the center line
R-S construct the profile, Fig. 162, of the semicircular
end of the wash boiler section and divide this section
end into the sarme number of equal parts as was faken
m the plan view., Number these points from 1 to 11,
correspondig to the same poinis in the plan view,
Fig. 160.

Then parallel to the center line K-S, draw a line
through the point 1 of the profile, Fig. 162, and extend
the hne into the end view, cutting the line drawn from
the point 1’ of the elevation. The point 1” in the end
view, Fig. 161, is thus located, and in like manner, draw
a hne through the point 2 of the profile, Fig. 162, and
extend it into the end view cutting the line drawn from
the point 2’ of the elevation thereby locating the point 2”
in the end view, Fig. 161. Continue to use this method
and locaie the poinis 37 1o 117 of the end view., Connect
the points 17 to 11”7 with a lme completing the end view,
Fig. 161.

In examming the plan view, it will be noticed that the
center line M-N divides the breeching into iwo sym-
metrical halves and. therefore, a development of one half
of the plan view will be all that is necessary; a duplicate
of this development will complete the lavout of the
breeching,

Divide the semicivele H-1V-J'. Fig. 160, mto the same
number ni equal parts as were taken for the semicircular
end of the wash-boiler section F/-B"-F" and number these
pomts from a to b as shown, Parallel to the center line
AT-AN, draw lines through the points a to £ extending
them into the elevation. Fig. 159, cutiing the line (-1,
Number the intersections from @' to k. Connect the
points ¢ o} with the poinis 1’ to 11" in the elevation,

By George M. Davies

Fig. 159, by means of dotted and solid lines as shown.
These lines will be the surface lines of the object, and in
order to develop the pattern further, their true lengths
must be found. Divide the arc K-E of the clevation
into any number of equal parts, four being takea in this
case and numbered from m to E and from F to w as
shown. Connect the points m to £ and F to » with the
point H in the elevation.  These lines will be the surface
lines of the triangular sections H-£-G and J-F-X.

Next. parallel to the center line M-N, draw lies
through the pomts m w £ and [ to u extending samwe
into the plan and cutting the lines G'-E and K'-F
Number these intersections on G'-E', sn'-n'-0'-f" and on
K-F ' F, s ¥ as shown. Connect the poins ', o,
o. ¢, E" with the point H’ and the points u’, ', 57, ¥/,
F" with the point J' m the plan, Fig. 160.

The next step is to obtain the true length of all the
solid and dotted surface lines as drawn on the clevation,
Fig. 159, and to accomplish this, it will be necessary o
construct a series of right angle triangles.

Problen Ne. 15 for Beaders o Loy Qui

339

PROBLEM No.l5
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The correck solution of Problem Mo, 15 will be published du thy
- Febroary issue R .
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V' Details of layout for smoke stack breeching

Coxstrucrion oF Ricur AncrLeE TrIANGLES

In constructing the right angle triangles in order to
obtain rhe true lengths of the solid surface lines of the
triangular sections H-F-( and J-F-K of the elevation,
draw any hine as a-v, Fig. 163, and at w erect a perpen-
dicular to it. From g on the base line, step off the dis-
tance - equal to g-m’ of the plan and from w on the
perpendicular step off the distance w-a’ equal to o'-m of
the clevation. Connect the points o'-m, Fig. 163 This
line will be the true tength of the sm*fau line a'-m of the
slevation, Fig. 159. n like manner, from w on the base
Jme b[ﬁp off the dmtzmce Wt cqual t0 a-n” of the plan,

Fig. 160, and {rom w on the perpendicular, step off ithe
distance w-¢’ equal to the vertical disiance between the
point # and the line C-D of the elevarion. Conuect this
pomt ¢’ with point », the line a7 bem,) the true length
of the surface line a’-n of the elevatio Continue 1
this manner, taking the bases of the tf'iangies w0, Ww-P
equal to ¢-0" and a-p’ of the plan and w-r, w-s, w-f, w-ir
equal to k-w', k-, k-s', k-r’" of the plan. This will also
make the altitudes w-a’ and =-k’ equal to the verrical dis-
tances between the points o, p, r, s, £, ¢ and the lne C-17
of the elevation, compkrmg the sohd sur icmc ines of the
triangular sections. . . L :
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Problews Wo. 14 wppeaved ou page 292 of the September issue. The corrext solution is published herewith in order to give our readers who hsve
developed the problem am vpportenity to check their work

The true lengths of the solid surface lines of the semi-
circulay ends must be oblained next. Draw any line as
xr-yy, Fig, 164, and at ww erect a perpendicular to it.
From www on the base line, step off the distance ww-6'
equal io -6 of the plan, Fig. 160, and from zw on the
perpendiculay, step off the distance ww-f equal to the
-vertical distance beiween the point 6" and the line C-D
of the elevation, Fig. 159. Connect the points &'-f, Fig.
164, with a line, which will be the true length of the solid
surface line J'-6' of the elevation, Fig. 159,

Cogtinge in same manner, making the bases of the
triangles equal to the distances ¢-5, d-4, ¢-3, b-2, a1, y-7,
h-8, -9, §-10, k-11 of the plan and the altitudes of the
triangles equal o the wertical distance between the line
C-D and the points &, 4, ¥, 2, U, 7, 8, 9,
107, 1V, vespectively,  Then connect the points as shown
 Fig. 164, completing the right angle triangles for the
solid surface lines.

The true leapths of the dotted surface lines are ob-
tained in the same yonanner and are shown in Fig, 165
The buses of the vight angle friangles are made equal
to f-5, ed, &-3, -2, b-1, -7, g8, 1-9, i-10, §-11 of the
plan, Fig. 160, and their respective altitudes are made
equal {o the vertical distance between the line C-0 and the
points 5, 4", %, 2, V7, 8,9, 10, 11, of the elevation,
Fig. 159, Connect the points -5, ¢'-4', d'-3", -2/, b'-¥',
-7, -8 10, A, 51 with dotted lines and these
Tines will be the true lengths of their corresponding
dotted surface lines in the elevation.

Devecorwert or OpeninG 1N BoiLer
Draw any line as XV, Fig. 166, and at O erect a

perpendicutar to it On the perpendicular, step off 0'-G* .

and O-K° equal to O-G’and O-K’ of the plan view, Fig.
160. Through G° and K° draw lines parallel to X-V.
On these lmes, step off G°-E° equal to ('-£' and
K°-F° equal to K'-F' of the plan view, Fig, 160. Draw
the hine E°-F°, Fig. 166, and from E°-F° on the lne
X-Y step off the distances 1'-27, 2'-3', 34, 4-%,
5-6' equal to the distances 1°-2') 2'.3', 3’4’ 4.5 5’
m the elevation, Fig. 159. Then parallel to £1°-F°, draw
hines through the points 1/, 2/, 3/, 4/, 5, and €', extending
them on both sides of the line X-V. At the point Z on
X-¥, draw the profile, Fig. 167, of the semicircular end
of the wash-boiler section and divide it into the same
number of parts as was taken in the plan view, Fig. 160,
Number these points from 1 to 11, corresporiding to the
same points in the plan.

Then through the points 1 and 11, Fig. 167, draw lines
parallel to the center line X-V, extending same into Fig.
166 and cutting the line drawn threugh point 1’, Fig. 165,
thereby locating the pomis 1° and 11°. In the same
manner, through the points 2 and 10, ¥Fig. 167, draw
lines parallel to the center line X-¥ and exterd these lines
mto Fip. 166 cuiting the line drawn through the point 2’
and locating the points 2° and 10°, Fig. 166 Similarly,
locate the points 3° and 9°, 4° and 8°, 5° and 7°, and 6°,
Connect the points G°1° to 6° to 11° to X° with a line,
which will complete the development of the opening in
the hoiler.

DEVELOPMENT OF THE PATTERR
Draw any line as in Fig. 168 and on it step off the
distance 7-6° equal to -6, Fig. 164, 'With 6° as a cen-
ter and with the dividers set equal to 6°-7°, Fig. 165,
scribe an arc.  Then with § as a center and with the




trams set equal to §~7', Fig. 165, scribe a second are,
cutting the arc just drawn and locating the point 7°,
Fig. 168, With f as a center and with dividers set equal
to f-g, Fig. 160, scribe an arc, then with 7° as a center
and with the trams set equal to 7'-¢', Fig. 104, scribe an-
other arc, cutting the arc just drawn and locating the
point g, Fig. 168. Continue i this manner, making 7°-8°,
8°-9°,9°-10°, 10°-11° equal to their corresponding dis-
gances in Fig. 166 and making ¢-8°, h-9°, i-10°, j-11°
equal to g8, K9, 10, j-1V, Fig. 165, and 8°-h,
9%, 10°-y, 11°-k equal to &1/, -/, 10/-f, 11"-k', Fig.
164, and g-h, h-i, t-f, j-k equal to g-k, h-i, i-j and j-k,
Fig. 160, completing the pattern to the line £-11°.

With 11° as a center and with the dividers set equal
to 117-r, Fig. 159, scribe an arc, and with b as a center
and with the trams set equal to k'-r, Fig. 163, scribe an
are, cutting the arc just drawn, locating the point #,
Fig. 168, Continue in the same manner, making r'-s’,
-, P’ equal to r-s, s-t, fu, Fig. 159, and k-, k-t
bew' equal to k'-s, kK-t, B-u, Fig. 164, completing the
pattern to the line k-,

From the line ¢°-f develop the opposite side of the
pattern in the same manner, completing the half pattern
of the breeching. A duplicate of this pattern will com:
plete the full pattern of the breeching as shown in
Fig. 158,

T i Mot o w0 G o f B o s e .
Werwelop Weld Teatew

A new hydraulic machine for accurately testing the
strength of spot welds has been developed and built by
the Baldwin-Southwark Corporation, Philadelphia, for
the Edward G. Budd Manufacturing Company. This 10,-
000-pound tension testing machine is supplied with a
vound base for rolling from place to place and a hoist-
ing hook for moving with a crane. It is a completely
self-contained unit having an overall height of 70 mches,
an 18-inch diameter steel base, a low center of gravity,
and weight of approximately 800 pounds.

An 8-nch precision dial indicates the load.  Fluid
under pressure 15 pwped by a gear pump situated m
the base of the machine. This pump 1s direct-connected
to a- Y4-horsepower motor. A specially designed tvpe
of self-alining, lever-operated, renewable file-face grips
is used. These grips are so designed that hard. sharp
faces can be quickly installed at a verv low cost, being
made of short sections of machine cut fles. The upper
grip is of the opent face type, while the lower grip is
of the closed type with wide angle entrance. These
grips will accommodate offsets in welded specimens from
rhe smallest gage to 4-inch thick without using back-
ing plates or liners.  Specimens up to 114 inches wide
can be tested.

Walve Neanlks Couge
B illew Wy plosiem

A leaky siop valve on the pilot light and a leaky plug
cock on the main burners of a gas-fired power boiler—
No. 2 of a pair in a California plant—caused a furnace
explosion which did $2500 damage to the hoiler setting.
The escaping gas, which had filled the furnace and
flues of the idle boiler, was ignited through cracks in
the center brick wall between the two boilers five min-
utes after the No. 1 burner had been lif. The rear wall

~was bulged and puashed back about nine tuches.  The

. Boifer Maker und
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right-side wall was blown out eutirvely, leaving no SUp-
port under that side of the boiler, as the botlers were
set on brickwork instead of being supported from the
beams, This caused an excessive sirain on the maiy
steam pipe which held the boiler in place. Fortunately,
there was no water in the boiler at the time. for thay
added weight would probably huve caused the pipine
to break and the boiler to fall. The Lovowmotice.

Continwows Wuwall Swee
Comtrol W elder

A new line of single operator arc welders has recemiv
beent made available by The Lincoln Electric Company,
Cleveland. These new welders will be known as e
“Shield Arc SAE” and will supersede the present type
of “Shield Arc” which have been on the market for the
last six vears. The predominating feature of this nev
arc welder is a new method of arc control which wmakes

llﬂmm“-l)
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New continuous § A £ dusl cont-ol avc-welder

possible the adjustment of both arc heat and arc pene-
tration m a contmuous sequence of fine increments. It
15 claimed this continuous dual conirol assures absolute
uniformity of performance at every control setting and
adds greatly to the successful operaion of arc welding.
These claims are based on the operation of a large num-
her of this type welder which have seen in actual serv-
e in customers’ plants for the last year.

It is a well-kuown fact that for certain tvpes of are
welding a low voltage with wide range of current con-
trol 1s desired. For other types ol work a higher vol-
tage with the same wide range of current is highly de-
sired.  The new welder therefore Hermits the use oi
the correct voltage and current for all classes of work
in the range of each size of machine.

e gk e, Begearets e lividles

How the Pennsylvania, through research and experi-
mentation, utilizes the advances of :cience, new mven-
tions and improved techuical processes for the improve-
ment of its freight and passenger service is told inw
gpecial renovt which has vorsaibo o st ot s
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Commitee eports
on Duui Cuwiraol

The report of the preventive engineering committee of
the Amrr Hugiene Foundation, written by Professor Philip
Drinker of Harvard, chairman, and other technical spe-
cialists on the vommitiee, advises that engineers in the
“dusty trades” ean and should cut heavy dust concentra-
tions below the gpresent hnits warranted by nedical
knaowledge. This action is important, the report explains,
not only to forther safeguard the health of workmen but
to give enmployers the maximum protection agumst an-
just clams.

Concerning the size of dust partcles, the report ol
serves that much has been made of the fact that particles
found in avtopsied lungs are of the order of 1 micron
(Y5000 of an inch)—about Itke the cormmon bactena.
It 15 argued, therefore, that the human anatomy and
physiology exercises “some phenomenally accurate size
grading which excludes larger particles.”

The report save “there 1s no reason whatever to look
for anv such nivarerious explanation.  The sizing 1s done
m the air before the dust 1s breathed and not by the man
after it has been hreathed.” Ty i pomted out that the
larger particles tend o fall from the air by then own
wetght and that “only those small enougl to act as part
o the transporting aiv stream are hkelv ever to reach the
lungs.”

“In diccases such as silicosis and asbestosis, particles
must reach the alveoli (minute air sacs of the lungs) or
no silicosis or asbestosis results.  In nwmaladies like hay
fever, the harm is done by particles which mayv be 15-30
microns instead of 1 nveron.

“Toxic dusts such as lead and manganese are much
more likelv to produce ill effects if breathed than if swal-
lowed. The reason for this difference 1s phvsiological;
it is established and should not be ignored mn dust con-
trol problems. Again, common-sense tells us that the
finer particles of lead are vasilv more apt to be breathed
than the larger.

“It follows then that dust conirol for hygienic reasons
should be aimed at the fine rather than the coarse parti-
cdes. Continuing this argument to its logical conclusion.
if one could avoid use of 1 micron dusts or less, or ex-
clude them from the dust which passes a 325-mesh
screen, nearly all dust diseases would be eliminated, This
is not at ull an academic idea, for de-dusting processes
are not new and are being applied in many industries.
If some of the mechanical ingenuity which is now being
applied uanthinkingly to creating 1 micron dust were
directed o wavs for avoiding it. probably it would be
discovered that dusts which are too large to be breathed
would serve many processes just as well as those which
are around 1 micron in size.”

The report includes a table giving latest available in-
formationn on the minimum air velocities necessary in
certain industries to insure the maintenance of dust con-
centrations at safe Jevels.

The preventive engineering committee asserts that
many firms have neglected heavy dust concentrations mn
cases where the dust is of no proven harm, and adds:

“There 1s no satisfactorv medical answer’ at present to
this question, but the engineer i= making a bad mistake
if he lets wen breathe heavy dust concentrations of any
material.  If no other reason for dust control can be
found, then one should read transcripts of some of the
recent suits at cormmon law in which fantastic damages
for alleged silicosis were granted to ten who breathed
dust containing Httle or no silica. The courts and- com-

-pensation boards are not impressed with ‘subtle distinc-

tions between dusts with 10 percemt and 40 2evcent
quartz, especially when medical experts are reluctant io
make definite statements as to the comparative signifi-
cance of such differences.

“It would be well to realize that men working iy dusiv
trades suffer far more from respiratory iroubles of all
kinds than do men who work in clean air.  The evidence
that excessive dustiness of anv kind is harmful is beyond
argument.”’

The commitiee attributes the handicap in this penera)
field to the lack of fundamental data and recommends a
number of specific enginecring researches for the Fourn-
dation to undertake m the coming vear.

Hepublic Appolnis Speeinl Bepresen datbve

William Hogenson has been named special representa-
tive on Toncan ITron enameling stock. according to an an-
nouncement by ¥. H. Ramage. manager of sales promo-
tion, Republic Steel Corporation. His work will be m
conjunction with that depariment under the new Product
Development Division.  Mr. Hogenson comes to Repub-
lic with a background of technical and business training
vained at the universities of Michigan and Chicigo. and
a close association with the enameling industry through
his most recent connection, Chicago Vitreous IFnamel
Products Company.

Eungineering BEyvperioounts Bulledlns

The Engineering Experimental Station of the Uni-
versity of Illinois has issued recently a series of bulletins
dealing with a variety of engineering problems. Bul-
letin No. 283, written by Frederick G. Straub, deals
with “A Studv of the Reacrions of Various Inorganic
and Organic Salts in Preventing Scale in Steam Boilers.”
Bulletin No. 284, dealing with “Oxidation and Loss of
Weicht of Clav Bodies during Firing.” was w-itten by
William R. Morgan. Bulletin No. 285, “Postible Re-
covery of Coal from Waste at Tllmois Mines” was
written by Clovde M. Smith and David R. Miichell
Bulletin No. 286, by Hardy Cross, discusses and de-
scribes an “Analysis of Flow in Networks of Conduits
or Conductors.” Copies of these publications mav be
obtained without charge upon apphication o tie Engi-
neering Experimental Station, Urbana, Yl up to March
1, 1937, or until the supply is exhausted.

Wyers Appolinds New NMamage
of Yules Prowodiom

M. J. Czarniecki, vice-president m charge of sales, A,
M. Bvers Company, Pisburgh, announces the foliow-
mg appomtments that were made effective November Z,
1936

George B. Cushing as manager of sales promotion, My
Cushing came with A. M. Bvers Company in 1928 1o
organize and head the present advertising department.
Subsequently in 1931 he organized a technical Hromotion
group now known as the Engineering Service Depart-
ment.

B. D. Landes, who has heen m the technical group
since its fnception. has been appomted manager of the
Engineering Service Department.

T. C. Winans, who has been in the adverusing depart-
ment since 1930, has been appointed advertising man-
ager.

Both the manager of the engineering servize depari-
ment and the advertising manager become a part of the
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newly formed sales promotion group headed by Mr.
Cushing,

R. H. Gardner, formerly of the Washingion, D. C,,
office of A. M. Byers Company, has been appointed nian-
ager of pipe sales and will take over all sales manage-
nent duties in connection with wrought iron and steel
rubular products.

Applicntions of Weldiag Stadied

Realizing the need for co-operative development of
the industrial applications of the electric welding proc-
ess, the electric welding section of the National Elec-
trical Manufacturers’ Association has established develop-
ment headquarters in the Frick Building, Pittsburgh.
The welding section has initiated a program of co-opera-
tive industry development to investigate the eclectric
welding market and determine the possibilities of ex-
tending 1t.

It has been conservatively estimated that by securing
the widest possible adoption of applications which have

s

‘been definitely successful the use of electric welding in

the manufacture of heavy machinery can be increased
many fold. As a first step thereiore, the program will
concentrate on the converting of cast parts to welded
steel in machinery construction.

H. 5. Card, formerly editor of the H’elding Engineer,
has been ‘Lppomtad dcvelopment director of the weld-
ing section and will be in charge of the Pitishurgh
oFﬁge

W, W Sadine Jolwo WMedud wwd W berwmi
Corporsiion e Besewreeln Wyl ees

The Metal & Thermit Corporation, 120 Broadway,
New York, announces that . L. Marhias joined its sl
on November 2 in the capacity of research engineer. [4¢
is the inventor of a number of tvpes of welding clec-
trodes and processes ; and at the Motal and Thermit Cor-
poration will be in charge of electrode research and Je-
velopment,

Wiespales W ipllll e tliwme

Riverenp Praves—A pamphlet describing the con-
struction of a large tunnel shield fabricated by rivenng
has been issued by the William B. Psllock Compauy, stecl
plate fabricator, Youngstown, O,

Brast Creaning.—The Pangborn Corporarion, Hag-
erstown, Md., has issued bulletin Na. 201a on the me
born type RA-2 Rotoblast cleaning anit. This device 1
used for the cleaning of castings and forgings of vari-
ous metallic materials and sreel products of innunerable
shapes and sizes and operates without the use of con-
densed air,

Arco ACETYLENE-—A booklet ertitled " Airco Acetv-
lene” has been prepared by the Air Feduetion Sales Con-
pany, New York, and gives a concise presentation of the
story of acetviene versus various other fuel gases. A\
diagram worthy of consideration is included in the book-
let and shows the comparative consumption of oxyveen
by the various fuel gases.

Foraixe Presses—The Chambersburg ngineering
Company, Chambershurg, Pa.. has published recemly a
new catalogue on the Chambersburg “United” high-speed
steam-hydraulic forging presses. A complete descerip-
tion is given of the operatlon of the various 1\pt' of
presses.  [llustrations are shown of ‘wnstallations mn vari-
ous industries and tables of dimensions of the complete
line of presses are included.

Mower Merar.—A bulletin entitled “Strength [lus”
has been recently published by the Inrernarional Nickel
Company, Inc.,, New York, that desc-ibes the solution to
scores of metal problems encountered by the engineer.
This bulletin, profusely illustrated, covers specific prob-
lems in engineering fields from hydraelectric and steam-
power plants to highway maintenancs, refrigeration and
automobiles, in which applications of Monel can be used
successtully.

Steanm Generating Egurrmexnt ——A new hoiler cata-
logue, No. 102, of striking design aad appearance, has
been recently published by the Edge Moor Iron Works.
New York, manufacturer of process equipment. boilers
and welded steel products.  All types of watertube hoilers
manufactured by the Edge Moor Tron Warks are covered
in the calalogue and important accessories such as wuter
walls, air preheaters, and waste-heat bhoilers are briefly
discussed. ~

syt



Gueotivns wnd Suswers
Pertuwiming dto Beoilers

This depariment is maintained for the
purpose of helping those who desive
assistance on boiler and plate fabricatiog
problems. Inquiries should bear the
wame and address of the writer, Anony-
mous communications will not be coo-
sidered. The ideniity of the writer,
however, will uot be disclosed unless
special permission is given to do so.

Siokestack Breeching

O~ Jn regard to the dayour of smokestack breecimngs, car the same
miethed of duvout be applicd 1o o smaller stack o one of less than 22
2 ches durnete: with fai seats o the boider> Jo LT

A —~The development of the hreeching submitted with
the gueston 1 shown in Practical Plate Development

Article XTX.

The method of developing the breeching would be the

same should the diameter of the stack be made less than
22 mches. Problem No. 15 of Practical Plate Develop-
ment shows such a condition, the solution of which will
appear in the Janpary issue.

Locomotive Boiler Horsepower

Q.—1n vour Questions and Answers Department of Boiew Maxew axo
PLate Fawuicarcon, I sce that you give some very gnteresting and helpful
information, and 1 wonder if you would publish the methods wused to cal-
culate the horsepower of an ordinary locomotive buoiler which carries 200
pounds per square inch steam pressuve. M. W, S,

A —The question does not include the proper infor-
mation for determining the horsepower of a boiler.

Boiler horsepower is taken as a measure of evapora-
tion. One boiler horsepower 15 equal to the evaporation
of 34.5 pounds of water per hour from and at 212 de-
grees IF. For locomotive boilers, it is generally desirable
to minke the boiler and cylinder horsepower equal.

The following rules are based on cylinder and boiler
horsepower and on proper evaporating values being as-
signed to firebox, tube and flue, arch tube and combus-
tion chamber heating surfaces.

Horsepower == 002120 X P X A4 for saturated steam.
Horsepower == 0.02290 X P X A for superheated steam.
Where :
== hoiler pressure, pounds per square mch.
A == area of one cylinder in square nches.
Maximum horsepower ts assumed to be reached at the follow -
ing pision speeds:
Saturated  steam— 700 feet per swinute.
Superheated steam—1000 feet per minute.
The amount of steamn required per hour, per horsepower is
taken as follows :
Saturated  steam == horsepower X 27.0 pounds.
Superheated steam == horsepower X 208 pounds,
The pounds of steam evaporated per hour per square foot of
heating surface are taken as follows:

Firehox heating surface == 55 pounds per hour per square
foot heating surface.

Combustior. chamber heating surface == 55 pounds per hour
gy sguare foot heating surface.

Firebox watertubes == 55 pounds per hour per square foot
heating surface. .
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Z-inch tubes, 18 feet long, ¥yg-inch spaces = 9.54 pounds per
hour per square foot heating surface (base hgure).
2Y-inch tabes, 18 feet long, Wyg-inch spaces = 100 pounds per
hour per square foot heating surface (base higure).
The values for tube heanng surfaces vary with the
spacing and length of the tubes.  Various engineeving
handbooks give tables of evaporation for tubss and flues
fur various lengths and spacing,
Example :
A locomotive with 23-inch by 28-nch evlinnders, using
saturated steam at 200 pounds pressure :

Horsepower = 002120 X P X 4.

Horsepower = 4.02120 X 200 X 41548,

Horsepower == 1761.

Total steam consumption per hour == 1761 X 27 == 47,547
pounds.

Firebox area assumed to be 212 square feet witl evaporation
at 55 pounds: consumption == 11,660 pounds per hour.

47,547;611,660 = 35887 pounds steam i{o be cvaporated by
tubes.

The heating surface area of one Z-inch tube, 20 feet long,

after deducting for tube sheets == 10.423 square feet.

Tubes 2 inches diameter, 20 feet long, spaced 3j-inch rate of

evaporation == 832 pounds per hour per square foot heai~
ing surface.

Evaj})}oration for each tube == 10.423 X 8§32 == £5.7 pounds per

our,

Wumber of tubes required == 35887 +— 86.7 = 4.4,

With a given boiler, the problem reverts to obtaming
the horsepower based on the actual heating surface of the
hoiler and comparing it with the cylinder horsepower
based on the size of the cylinders and the boler pressure.

The boiler horsepower based on evaporat.on should be
at least equal to 100 percent of the cyvlinder horsepower.

Flue Sheet Braces and Stavbolts

Q.—What would be the load in pounds per square inch on a front fue
sheet brace of 1 3/16.uches diameter, supporting 80 scuaasre inches of a
boiler 102 inches in diameter and carrying 220 pounds pressure per square
inch. Please show figures in full showing how this is dene. X

Alse show hgures in full showing hew 1o find the arca of any size of
a staybolt at the root of thread or at the reduced section. winus the area
of the telltale hole—J. G. M.

A~—The question does not include sufficient informa-
tion on the tvpe of brace used, or the marner in which
the brace is connected to the tube sheet to give a com-
plete answer.  Using the information as given i the
question, the problem resolves itself inte determinng
the stress on a 134 g-inch diameter brace rod supporting
80 square inches of a front tube sheet, supporting 220
pounds boiler pressure, and 13 as follows:

The product of the net area in square inches mult-
plied by the maximum allowable working pressure in
pounds per square inch, gives the load to be supported
by the brace. Assuming 80 square inches {o be the uet

) g i
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area to be supported by the brace, the total load sup-
ported by the brace would be:

80 X 220 = 17,600 pounds, load supported by brace.

The load on -the brace in pounds per square inch,
usually termed the stress on the brace m pounds per
square inch, would be the total load on the brace divided
by the net cross-sectional area of the brace.

The cross-sectional area of a 13{¢-inch diameter hrace
would be:

1.1875 \

30416 X ——— || = 1108 square inches,
2

Ly

The stress in pounds per square inch on the brace
would be:

17600 = 1.108 == 15893 pounds per square inch,
total load or stress on
the brace.

This load would be inn‘excess of the maximum allow-
able stress for stavbolts and stavs or braces as provided
for m the A.S.ME, Power Boiler Code.  The code
provides as follows:

WaxtwUn ALLowABLE STRESSES FOR STAYBOLTS anp STAvs or Braces

Syresses, pounds
per square inch
P ~
For tengihs For lcngths
between sup-  between sup-
ports not ex-  ports exceed-
ceeding 120 ing 120 diam-
diameters! eters’

Descriprion of staybolts and stays or Draces

¢ CUrnwelded or flexible stavbolts less than
twenty  diameterst long, screwed through

plates with ends riveted over.......... 7,500
& HWollow sieel staybolts less than  twenty

digmeters! long, screwed through plates

with ends riveted over............. ... 8300
¢ Unwelded stays or braces and uuwelded

poriions of welded stays or braces...... 9,300 £,500
d Steel tbrough stavs or braces exceeding

14 mnebes diameter! ... L 10.400 9,000
¢ Welded portions of stays or braces...... 6,000 6,000

! Diamerers taken at body of stay or brace

Assuming that the stav in question was an unwelded
stay, the length of which exceeds 120 diameters, the
diameter oi the brace, in order to support the load as

Fig. 1L, §.
Standord Theead

Fig. Z.—Whitworth
Standard Thread

Fig. 3.—3harp
V Thresd

given in the guestion and sgll stay within the maximum
allowable stress on braces, would be caleulated as follows

Determine the required cross-sectional area of the
brace, by first computing the total load to be carried by
the brace, and dividing the total load, by the value of
the allowable siress for unwelded braces for lengths
between sapports exceeding 120 diameters.

Total load on brace == 17.600 pounds,

Allowable stress on stay = 8300 pounds per square
mch,

17,608 —+ 8500 = 2.07 square inches.

Referring to anyv engineering handbook. we find that
a 13g-inch diameter brace has a cross-sectional area of
2074 square inches. Thus, to support 80 square inches
of surface, under a load of 220 pounds per square inch
and stay within the allowable stress of 8500 pounds per
square inch, a 15%-inch diameter brace rod would have
to be used.

Staybolis. generally. are either threaded with U. S,
Standard, Whitworth or Sharp V-threads, with 12
threads per inch.  The area at the root of the thread is

Boiler WMaker and
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found by obtaining the diaweter at the root of the thread,
as follows:

First obtain the depth of the thread from the {ollow-
ing formulas:

U. S. Standard Thread (Fig. 1)

p = pitch = ——
No. threads per inch
¢ = depth = pitch X 0.6435
pitch
f = flat = ——
8

Whitworth Standard Thread (Fig. 2)
i

p=optch = — oo
No. threads per nch

r = radius = pitch X 0.1373

¢ = depth = pitch X 0.6:4133

Sharp V Thread (Fig. 3)

No. threads per inch
t = depth= p X 0.750

then obtain the diameter at the root of the thread front

£ = pitch =

" the following formula:

D' = D2t
where:
D’ = diameter at root of threads ia inches.
D = diameter of stavbolt m inches.
£ = depth of threads in inches:
The area at the root of thread woud then be:

/D J

Area at root of threads = 7 X(K —
m square inches. L2

where :

7 = 3.1416.

D' = diameter at root of threads in inches.

From this area, the cross-sectional srea of the tell-tale
hole 1s then taken and the resultant area would be the
least cross-sectional area of the stavbalt.

Assuming for example, a stavbole T-mnch in diameier.
12 I'-threads per inch, with a 3§ ;-incl tell-tale hole, the
least cross-sectional area would be:

first, obtain pitch of threads. (p)

1
12

p = 0.0833 inch
then, obtain depths of thread. (#)

t == 0.0833 % 0.75 = 0.062475 mch
then, obtain diameter of root of thread.

D=1 —2 % 0062475

D’ =1 —0.124950

D’ = 0.875 inch.

then, obtain area at root of thread as follows:

. 0.875\ ¢
Area == 3.1416 X§ ——
2

Area == 0.6013 square inch
from this deduct the avea of a % g-inch diameter
circle or:

0.6013 —0.02761 = 0.57369 square inch area at
root of thread with
area of the tell-tale
hole -leducted.

The area at the reduced section is chtained by using
the diameter of the stavbolt at theé reduced section. This
diameter should be checked against the diameter at the
root of the threads and whichever is the least should be
used in obtaining the least cross-sectional area of the
staybolt.
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Burenw of Locometive bospection of the Interstate
Covnmerce Comimission
Chief Inspector—John M., Hall, Washington, D. C.
Assistant Chief Inspector—J. A, Shirley, Washington.
Assistant Chief Inspector—]. B. Brown, Washington.

Burcawn of Navigation and Steamboat Inspection
of the Department of Commerce
Director——Joseph B. Weaver, Washington, D. C.
Axnerican Uniform Boiler Law Society
Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York.

Boiler Code Commitiee of the American Society of
WMechanical Kngineers
Chairman—I3. 5. Jacobus, WNew York.
Acting Secretary—M. Jurist, 29 W. 39th Street, New
York.
Nations! Board of Boiler and Pressure Vessel
Inspeciors
Chutrman—Willlam H. Furman, Albany, N. Y.
Secretaryv-Treasurer—C. O. Myers, Commercial Na-
uonal Bank Building, Columbus, Ohio.
Vice-Chairmian—F., A. Page, San Francisco, Cal.
Statistician—1¥.. €, Peal, Nashville, Tenn.

Interaaiional Brotherhood of Boiler Makers,
Weldevs, lron Ship Builders and Helpers of America

International Presideni—J. A. Franklin, Suite 522,
Brotherhood Block, Kansas City, Kansas.

Assistani International President—]J. N, Davis, Suite
522, Brotherhood Black, Kansas City, Kansas.

International Secretary-Treasurer—Chas. F. Scott,
Suite 506, Brotherhood Block, Kansas City, Kansas.

Editor-Manager of Journal—L. A. Freeman, Suite
524, Brotherhood Block, Kansas City, Kansas,

International  Vice-Presidents—Joseph  Reed, 3753
S. E. Madison Street, Portland, Ore.; W. A. Calvin,
Room 402, A. F. of L. Building, Washington, D. C.;
Harvy Nicholas, 6215 5. Benton Blvd,, Kansas City,

0.3 W. E. Walter, 637 N. 25th Street, East St. Lous,
T.; J. H. Gutridge, 2178 South 79th Street, W. Allis,
V\’vs W. G. Pendergast, 1814 Eighth Avenue, Brook-
lyn, i Y., W. 3. Coyle, 424 Third Avenue, Verdun,
Monireal, Quebec, Can.; A, M. Milligan, 262 Trent
Avenue, Fast Kildonan, Man., Can.; J. F. Schmitt, 28
S. f\O_}S Sireet, Columbus Ohxo, \\ﬂllam Williams,
1615 &, E, 27th Avenue, Portland Ore.

Master Boiler Makers® Associntion

President: M. V. Alilton, chief boiler m&pem)r Ca-
nacdian National Ralway.

Vice-President : William N, Moore,
foreman, Pere Marquetie Railway.

Secretary-Treasurer: Albert F. Stiplmeier, general
foreman boiler maker, New York Central Svetem. West
Albany Shop.  Address, 29 Parkwood Street, Albany.
4N L.

Chairman Executive Board: William N. Moore.

Executive Board-~Three Years: Williaim N. Moare.
general boiler foreman. Pere Marquette Railroad; Carl
AL Harper, general boiler inspector, Cleveland, Cin-
cinvrati, Chicago & St Louis Railroad: 2. €. Umlauf,
supervisor of boilers. Erie Railroad.

Fxecutive Board—Two Years: M. V. Alilton, chief
hoiler inspector, Canadian National Railwav: Charles
J. Kline, locomotive inspector, Intersiate Commerce
Commission;  Sigurd Christopherson, supérvisor - of
botler inspection and maintenance, New York, I\ew
Haven & Hartford Railroad,

general boiler

5 IR,

Executive Board—One Year: George L. Young,
boiler foreman, Readmg Company; C. W. Buffington,
general master boiler maker, Chesapeake & Ohio Ral-
road; A. W. Novak, general boiler inspecior, Chicago,
Milwaukee, St. Paul & Pacific Railroad.

American Boiler Manufacturers® Association

President: Starr H. Barnum, The Bigelow Compary,
New Haven, Conn.

Vice-President: W. ¥, ¥eenan, Jr.,
Corporation, New York.

Secretary-Treasurer: A. C. Baker,
Building, Cleveland, O.

Executive Committee (Three vears):; A. \\. Strong,
Jr., The Strong-Scott Manufacturing Company, Min-
neapolis, Minn.  R. J. Bros, William Bros Boiler & Man-
ufacturing Company, Minneapolis, Minn. E. R. Stone,
Westinghouse Electric & Manufacturing Company, East
Pittsburgh, Pa. (Two years): E. E. Knoblock, Union
Iron Works, Erie, Pa. A, G. Weigel, Combustion En-
gineering Corporation, New York. J. ¥. Dillon, Jr.,
Struthers-Wells-Titusville Corporation. Warren, Pa.
(One vear): F. H. Daniels. Riley Stoker Corporation,
Worcester, Mass., N, E. hnck. Murray ITron Works,

Jurlington, Ta.  A. G. Pratt, Babcock & Wilcox Com-
pany, New York., (Ex-Officto) : Starr H. Barmum, The
Heelow Company, New Haven, Conn.  Walter F.
Keenan, Jr., Foster Wheeler Corporatior, New Yorl.

OrrICE oF INpUSTRIAL REcovery COMMITTEE,
15 Parx Row, New Yorg
Manager—James D. Andrew.
Secretary—H. E. Aldrich,

Foster Wheeler

704 Rockefeller

Steel Plate Fabricators Association
President — Merle 7. Trees, 37 West Van Buren
Street, Chicago, 111

States sud Cities That Have Adopted the
ASME. Boiler Code

Siates
Arkansas Missouri Rhod: Tsland
California New Jersey Utah
Delaware New Yark Waskmgion
Indiana Ohio Wisconsin
Maine Oklahoma District of Columbia
‘Maryland Oregon Panama Canal Zone
Michigan Pennsylvania Terrrzory of Hawali
Minnesota
Cities
Chicago, L. Los Angeles, Cal. Memohis, Tenn.
Detroit, Mich. St. Yoseph, Mo.  Nashville, Tenn.
Frie, Pa. St. Louis, Mo.  Omana, Neb.

Evanston. 11 Scranton, Pa.
Houston. Tex.  Seattle, \Wash.
Kansas City, Mo. Tulsa, Okla

Parkershurg, W, Va,
Philadelphia, Pa.
Tampa, Fla.

States and Cities Accepling Stamyp of the Nationa]
Board of Boiler and Pressure Vessel Inspectors

Sgates

Avrkansas Minnesota Oregon
California Missouri Pennsvivaniy
Delaware New Jersey Rhode Tsland
Indiana New York Utah
AMarvland Ohin Washington
Michigan Oklahoma Wisconsin

i Cities

Chicago, 111 St. Louis, Mo,
Detroit, Mich,
Lrie, Pa.

Kansas City, Mo.

Memphis, Tens.
Nashville, Tenn. Seranton, Pa.
Omaha, Neb. Seattle, Wash, ™
Parlcersburg, W, Va. 'lmm)a) I Li o
Phx adelphia, Pa ST
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Compiled by Dwight B. Gali,
Patent lawyer, Barle Building,
Washingion, . C. Readers de-
siving copies of patents or any
ipformation regarding patents
or trade marks should corres-
pond divectly with Mr. Galt.

1,868,443,  BOILER,

JERSEY,

 Claim.—A boiler comprising a grate, a plurality of sections arranged
side by side. certain of sald sections each having a depending water
wember communicaving therewith and terminating at its lower end above

the grate, cach of suid members havisg a transverse opening, said de-
pending water wmembers being arvanged side by side and cooperating to
form a depending baffle extending transversely of the wnormal plane of
said sectivins and dividing the space above the grate into two chambers
arranged one to the rvear of the other, said transverse openings alining
communicziively to form a duct exteading throuph said baffle, and means
at the Jower portion of waid baffle for disc%arging a combustion supporting
gas Wom waid duct. ‘Thirty-iwo claims.

1,864,737,  MERCURY CONDENSER WATER TUBE STEAM
BOILER. WILLIAM A JONES, OF WESTERLEIGH, NEW YORK,
ASSIGNQOR 10 THE BABCOCK & WILCOX COMPANY, OF BAY-
ONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY.

Claim — A wuter tube boiler comprising iobes and headers, an air tight
casing arcund said tubes attached to said headers, supports to prevent

said casing from woving toward waid tubes, and means closing the
spaces between said headers which jogether with said headers constitute
LE: ends of said easiog. Ten claims.

1,890,245, " STEAM TEMPERATURE REGULATOR. OHN ¥,
CBLACK, OF RUNMSOHN, WEW JERSEY, ASSIGNOR TO THE BAB.
.COCK & WILCOX COMPANY, OF BAYONNE, NEW JERSEY, A
CORPORATION OF NEW JERSEY.. S -

- Clatw =i conibivption, o boller having u‘i{t&:ﬂxh space; u . superheated
L steampipe, i Yempereture yegelitor, coanecte -said pipe sad heving

Lk CHARLES W. BRABBEE, OF BRONX-
VILLE, NEW YORK, ASSIGNOR TO AMERICAN RADIATOR
COMPANY, OF NEW YORK, K. Y., A CORPORATION OF NEW

Cdrion with the super-heated steam outlet header and extending dowyviardly
Tthrough the sevond mentiched banks of tubes. Owe elsivg, - 50

churaber beneath the normal water level of the boiler, meass for g
taming a supply of water in the chamber, meuns for passing whe g
frem the pipe through the chamber while maintaining it ot of Couty -

with the warer therein, a connection from the upper part of suid chambes
to said steam space, two connections from the lower part of the ehawmber
to the water space of the boiler, and means for causing u civewlation
through said water connections and chamber. Ten claiog,

1,918,420, ARCH FOR BOILER FIREBOXES., ROBERT ). KEED.
HAM, OF TORONTO, ONTARIU, CANADA.

Cleim.~In a locomotive boiler firebox. a baffle arch struc:ure dividing
the firebox into a combustion chamber and a furnace chambier und com-
posing a series of water tubes having spaced parallel brivk-supparting
reaches and reaches laterally converged and disposed in supreposed YO#-

tiows to provide increased communicaiing. spuce between waid gombumiwn
c¢hamber and furnace chambgr; and bricks supported by wid porullel
reaches of the tubes and closing the spaces therebetwesn.  Eleven <luimg,

1.917.617. STEAM BOILER. HENRY 4. ULRICH, OF "LOS
ANGELES. CALIFORNIA.

Claiv.—A steam boiler comprising a casing, @ fire box in said casing.
means for heating the fire box, a pair of parallel stewrm drums arranged
in the casing directly above the fire box, lower drums arriaged in the
casing adjacent the fire box, downwardly end outwardly extrnding bunks
of tubes connecting the steam drums to the lower druras, doagonally ex-
tending and inter-crossing banks of tubes connecting the loveer drums go

the steam drums and arranged directly in the path of combusiton {rom
the fire box, defectors arranged between the first and gecond banks of
tubes, deflectors arranged between the first mentioned defleciors and the
wally of the casing for forming downwardly and upwardly extending pas-
sages with the frst nientioned banks of tubes arranged in the downwardly
extending  passages, means connecting the upwardly extending passapes
to a smoke stack, feed water henting means in the upwarily extending
passages and conunected to the steamt drums, a steam collecting drum aye
ranged in the casing between the steam drums, a series of tudey connected
o the steam drums throughout the Jengths thereof wind to the steam cobe

‘Jecting drum, a superheated steam outlet header arranged below the steam LR

collecting druma, and superheated tubes connecting the steim collecting

B
Ai2

all
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Will Help You MMMMM
Schedules And Reduce Coste

ALL raitway reports indicate that the boiler shops ase going
to be kept very busy for some time to come,
Complete installations of the Two-Piece Assemblage com-
bined with the use of the Electrical Tester will eliminste many
~ problems, speed up repairs and assure big savings in main-
tenance costs.

T
|

The Two-Piece Assemblage will provide & higher factor of
safety, eliminate the cause for most broken bolts and reduce
stock inventories.

The Electrical Tester assures an unfailing method of inspec-
tion—reduces inspection costs by 80 per cent and inspection
time at Jeast 60 per cent.

Action Now Will Prevent A Lot QF Trouble Iext Vear.

¥ BC PANY

PENN AL

FLANNE!

. BRIDGEVILLE,
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GET TOCETHER DEPARTMENT
POSITYIONS OPEN  POSITIONS WARTED

POSITION OPEN

For Foreman for Boiler Shop. Experienced on weld-
ed and riveted plate work and laying out. Capable of
haadling men.  Plant in the Metropolitan District.
State age, salary required, previous experience, where
fast employed. Address Box 3592, Bower Maxex &
Prate Fasricator, 30 Church St., New York, N. Y.

POSITION WANTED

Layerout—20 vears’ experience in light and heavy plate
work of every descrippon.  Able to estimate jobs.  Ad-
dress Box 593, Boreer Maker axp Prate Favricaror, 30
Church Street. New York, N. Y.

Classified  Adverdsements—Help and
Situarion Wanted advertisements appear-
ing in the “Get Together Department,”
i0c 2 word an insertion. Minimum
charge $2.00 for each inseruon. For Sale
Adverusements $10.00 a column inch.
Any number of inches may be used. Copy
must be in this office by the 10th of each
month preceding to insure insertion 1n the
isgue.

Locomotive and Boiler
ﬂmpmﬂ:m Handboolk

By A. J. O'Neil

Formerly Locomotive Inspecior, Transit Com- )
mission for the State of New York

Furnishes all the information necessa-y Yor the boiler |
maker, machinist, engineer or fireman vho wishes to pass
an examination for the position of locomotive or boiler
mspector. One hundred and sixty-two ¢uestions are given
which might well form the basis of an examination for
mspectors.  All Federal laws, rules ani requirements of |
the Interstate Commerce Comrission are included

Second edition, 297 pages, 140 illusirations, 5 x 8
inches, flexible binding. $2.50

Sent on Ten Days” Free Evaminaiion

Book Service Depariment

Simmons-Boardman Publishing Corporvation |

30 Cherch Street, New Yol W, ¥,

RIS
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Flanged and Dished Heads of all types, in large dismeters and heavy gauges . . . in Standard,
ASIE., elliptical snd shallow dish specifications . . . sre WORTH specisltice—of WORTH

CHIALITY , through and throwgh,

Complete mechsnicsl equipment, expert workmen of gcmg experience under intelligent, capsble
mansgement, and unequaled shipping facilities, guarsntee the finest possible work ples the best

poswible service.
Specily WORTH on your next ovder—and be convineed!

Literature and prices upon request.

REPRESENYAYIVES:
Wew Yorl, WL Y, Bosbew, s, Loy Auwgeley, Colis. Cheveland, Ghio Chiesge, . Sun Friuedvos, Culth
Wes. C. Dicley Edward M. Lloyd Duscggéﬁncfg\etak and E.E Bond Theo. L. Dodd 4 Co. W. §. Henford
: o) & Yovolde, Canudu
Pitbaryh, Pu, Houston, Tures e Loels, Mo. Dutroit, Mich, Seettls, Woils, Dmmmonf I\?\‘;UCuuH’ﬂ
MeKee Oliver, Inc. The Corbett Corp. Hubbe!l & Sharp H. L. Sevin W. C. Scort, Jr. ., Led.




qmﬁg mam knows bwﬂsx tubis
l{”m chirey years hufs been budikd:

ing holers. Hundreds of tybes hayew

p@sui through his skillful hands. :

He?s watched them go in—and Be’s
seen them, when they came out, He -

knows just about what to expece

frov o tube the first time he puts a
tool to 1. Listen to what he smys
about Narroway Seamless Tubes::

Y o grodn withont trouble.” Tha's
beswwmy NATIONAL Seamlesy Boiler Tuiw
wr ukruﬂm Brud Lo guungﬁ, wmooly, elﬂe:ms
wndd pwewd. Byrootiag mill roleranses instibe™
gheir dimensionnl sooerusy, They uligﬂw
chrouglt the vube sheet more eusily. Eodh
e iy exuerly likke the other.

SV ey ve fust and easy fo install,”’
NATIONAL Seamless Boiler Tubes can be
ensily fHoved, rolled end headed into flue
shesty becavse they are exceptionally due-
tile, wed becavse eveey abe is covplesely
woneuded, Thue meuny fxw& mstmllmnou u.mﬁ
low tulbor sast ém‘ wmu _

Vv ever seen one split yer.” No,
end by wever will, for the very good vewson
thoy WNATIONAL Boiler Tubes wre seamlesy

—pieveed from o solid billey of steel—withe " F

out welds thue wight wplit or fuil during
ingtulletion or when the serviee gers tough,

CThey lost lowger.”’ Why? Becuuss
they're mude only of “killed” open-hearth
or cheseris furnace steels—of bigher creep

werengde, vuiform deosity und soundoess~

fres frow lusirmtiong—with iwmproved hewt
vrupsfer chorscteristics. Ausle for complere
deyeripsive dutu.

ey oy

PXTTSBURGH PA. :
Pmuﬁr Conye Dum«‘w'm Umr:d Stutey Geest Pmducu (‘,ﬁpmpmmy, Mevy Yerly, .wa ;’mum’fmuw . “._ .
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