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: o . Arch Brick supply is one of the most Important itemgs fop

economical locomotive operation.

The American Arch Company, in maintaining s adequate
stock of Security Arch Brick ag many convesient poinig,
recognizes its responsibility to the railroads,

Stock sheds carrying ample siocks ready for immiediate shiy.
ment safeguard against delay, - '
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Nevewnuers i
Baller Rl

The steam generating plants, the Besler automatic
boiler and the Steamotive, which are featured in two
articles in this issue, open up a relatively new field for
the utilization of the talents of the boiler maker. The
trade in this country should be given due credit for its
par: in what appear to be the first conspicuous and
practical applications of any great success made of the
highi-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
both are refined developments of the flash boiler. How-
ever, the veturn of steam power to fields which here-
tofore appeared to be the exclusive property of Diesel
power 1s definitely an event of considerable interest,

The Besler boiler is an importation from Germany
where the idea has heen thoroughly tested. It appears
to have many qualifications to recommend it for appli-
caticn to existing equipment and to new trains,

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

Coudiliviom wf
the Tndwsiey

While accurate statistics concerning employment in
the various branches of the heavy plate industry are not
available, it is probably true that not since 1928 or 1929
has o vear closed with hetter prospects- for the coming
one irom the standpoint of steady and remunerative
work.

There is nothing forced or artificial about the term
in this connection, however, since it is only the natural
result of a long period of curtailment in the demand
for mew power. The point has been reached where it
1s essential 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 vepair branches of the industry,

In these columns last month attention of the supply
trade. engaged in producing materials and auxiliary
equipment, was directed to the possibility of using the
facilities of this publication to better advantage in pre-
sentivg details of their products to the mdusiry, By
doing so a worthwhile service may be rendered to those
whose duty 1t is to specifv, sefect and eventually to
apply such materials and cquipment. Actually, a far
broader field may be reached through this medium than
the Tocomotive industry alone.
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plate fabricating, have advanced and are still going for-
ward to meet the accelerated demands in these felds,
During the past year these industries have enjoved a
level of business not equaled at agy Hme in six years,

mw@*@mﬁmw Record Wiomwi
for Hocomoiive Oyl wig

In the November issue of Borter Maxsr axo Prare
FaBrIiCATOR, comment was made on the encouraging
indications of business recovery in the locomotive yanu-
facturing industry as shown by the relatively large
number of steam locomotives ordered in fhe first 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 Noverher was also
published, making a grand total of 163 for the year up
to that time, —

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

From the first of December to the tims of writing,
65 more locomotives have been ordered by American
railroads. The Norfolk & Western is beginning i s
shops the construction of 8 additional units of the 1200-
class articulated tvpe described in the Septembe issue,
the Seahboard Air Line has ordered 5 {-om Taldwin
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 Baldwin Lo.
comotive \Works, ‘

This surge of locomotive purchasing lLas not been
unanticipated as the pressing need for lccomotive re-
placement has been well known to all “ollowers of
railway affairs. It is known that the locomotive build-
ers have been preparing for the increasel volume of
business by rebuilding and reinforcing as riuch as pos-
sible the staffs and departments that vere carried
through the depression. It is feared, however. that the
locomotive industry like other heavy industries which
have suffered severe curtailment of activitv will he
hard put to obtain the vitally necessary  experienced
workimen and foremen for . efficient  proluction  and
considerable training will have to e CIVEIL TIew . em-
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spearance somewlal 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-
ig removed to save weight, and new. carlines and rooi
heets applied {rom side plate to upper deck sheets to
rm a turtleback voof.

On the power car 3 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 znd baggage room &n the roof is taken
ip by the condensers and exhaunst steam-driven fans. A
wmber of special details of construction had to be
vorked cut properly to carry the weight of condensers
ind fans und also maintain the necessary strength across
he sides of the car. The necessary control apparatus

was applied in each compartment and the train is oper-
ated in either direction without torning. .
The old {ruck under the boiler end of the power ca
was replaced by the Besler power truck, all other trucks
remaining the same. Fuel and water tanks of 500 gallons
capacity cach were applied to the power car. The tars

Top view of the power erunete
showing the truclk and engine- -~
frame castings ws well as the
brake and spring srrangement

were semi-permanently connected topether, the old
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 Bethlehem low-carbon molybdenuny 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 614 inches in diameter and the low-pressure
¢ylinder is 11 inches in diameter. 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. All bearings are of the rofer iype
throughout and all working parts are machined all over.

The valve mechanism is a Stephenson link wmotion
arranged to be operated pneumatically to give “wo posi-
tions forward and two positions reversed. The tubrica-

Steam generator as set wp
in the laboratory for festing
showing compactress of the
Besler unit for rail -oad service
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New MWaeen Slessmn wail Urabn fewtureg

BESLER AUTOMATIC 50

The New York, New Haven & Hartford now has in
service, berween Bridgeport, Conn., and Hartford, a two-

317.26.

When it was first decided by the New Haven to uge a
Besler power plant the idea was to make the most econon.
ical possible application, from the standpoint of injtia]
Investment, it order to be able to demonstrate in ser-
vice the capabilities and reliability of the equipment. Thjg
would involve simply the application, to two existing
coaches, of the power truck, boiler, condensers and co.
trol equipment, together with the operating compartments
at the ends of the train, A preliminary consideration of

this idea, however, indicated that a much better job
of the two coaches at a comparatively small increase in

As finally completed, loaded with fuel and water ready
o run, the welght of- the train ig 303’600. pound_s“ The

therefore hag only added 45,200

the origina) equipment, With 500 horsepower available
at the rajl the Besler train, ready to ran, has 3 horge-

Noper—hiy article iy based on papers Presented before the New York .

Railroad Chub, Octobar 18, 1936, by K. Cartwright,, N. v . H.
(de:tm’ibing the train), and Ceorge D. and Willtam 'J. Beslop (descnbmg
the power plany), supplemented by additional detailg concerning the boiler,

ere iy alsp included Summary of questiony raised during the diseny-
Sion following the presentation of the twe papersy,

Ry,
mliﬁm@ ]

power-weight ratio of 60¢ pounds (3.3 hm‘sepowcr g

ton). By comparison th: New Haven Comet, loade
with fuel and water ready o run, weighs 200,300 POUI
This is powered with two 400-horsepower Diesel engine.,
giving a total of 800 horsepower. U, howevey, 4 A
tliary equipment jg I operation at once, considering ¢l
efﬁciency of the electric drive a MAXINI of 00 horse-
Power is available at the rail.  Thig gives g horsepower
weight ratio of 434 pounds (4.6 horsepovpey per tom )
If, mstead of applying th: RBegler power plant iy ¢,
older steel coaches x¢ was done in this cage, such @ power
plant were applied to two of ihe modern Neyr Ty
light-weight streamline coaches, j¢ i Feasonable ¢ pyype
that a two-car train could e built with , total weiphy,
ready to run, of approximately 250 000 pounds,  This
would have » horsepmveww@ight ratio of 300 pounds (4
horsepower per ion),

Two old New Haven steel coaches, approximately 20
years old, were selected and designs workeq out for ye.
modeling them by ihe application of the Regler power
plant and other modifications inte s modern appenring
streamline trajn.  These ol cars were of the moniror-

As. e
modeled the exterior was changed yq BIVE an outside

C’haracierﬁﬂtics off Besley Truin and e Covmer

Begler traiy The Comnes

Total horsepower 4 .. 600 %00
fepower at yail L 11T 550 590 (1uin.)

Seating eapacity .. JTIIIT 152 160
Baggage capacity ... [ JTlTTe - 12 ¥e—3.000 b, Hone
Overal] length, £t and L 163—214 2070
Total weight, ready 2o vun, gy, 000 306,600 260,550
Distribuied weight, power troclk, 1h, |, . 104,060 56,835
Trailer truck power car, I, ... 67,000 43,890
Trailer, ingide truck, Ib. 65,000 44,378
Trailer, leading truck, I, . .. 67,600 35,400
Weight light train, Jb, 77T 296,100 248,590

Weight power plant and coriyol, Ih, .., 32,700 (approx.) 71,039
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Half section of the Besler Uniflow boiler

vion is accomplished by splash within 4 ge
and a circulating plunger pump is furni
lubrication at slow speeds.
alr operated.

he engine is designed for a steam pressure of 1500
pounds per square inch and, at 1200 pound inlet pressure,
the truck has an average starting tractive force of 15,000
pounds.  The truck is rated at 1000 horsepower, although
1t 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 js shown in an accompany-
g drawing.” The tubes in the coils, vary in diameter
from 34 inch in the tOp rows to 23/ inches diameter, in
the superheater section. The water enters the top of the
boiler, passing down through the pancake coils where it
15 heated in the coils in the top six-coil sections. In the
next lower six-coil sections the water ig gradually
changed to steam, Having reached a pomt in the boiler
directly above the superheater coils, fhe saturated steam
passes through a tube, indicated by the arrows in the
drawing, to the outside of the boiler through which it js
taken to the top of the coil group which entirelv sur-
rounds ihe side walls and bottom of the combustion
chamber. The steam in working its way through these
coils passes down alternate rows to the bottom coil
underneath the combustion chamber. Having completed
4 circuit in the bottom coil, it passes up other alternate
rows of tubes to a point at the top of the combustion

chamber where jt enters the hottom of a seven-tube ol

immediately under the superheater section. A fter pass-
g through this section it I

tion composed of five rows
superheater coils are U-sha

aled crankease,
shed to assure
The evlinder relief valves are

oes into the superheater seg-
of header type coils. The
ped in arrangement with the

Lties al i \Ill})\':ﬂLL Cau
plates are fitted to the hetl
scale in this tvpe hoiler
section and

facilitate the yye of a

Wil Clednr-oue O 10
er shell
is confined
the clean-out |

The formaion o
W the superheaer
and-holes are provided
mecianteal cleaner 1 the SUPeL -
heater tubes, The entire hoiler iy encased in an airtighi
sheet-stee] housing with 2 inches of msulation Betveeen
the inner and outer casings. The inper casing
structed of corrosion—rcsis:ing Inconel and ¢
casing, separated from the inner casing by
brick, is made of sheet iron. y

The boiler iy equipped with fyl]y
devices to protect it against empty way
contmgencies.

The burner is the pressu:e
design and construction,
fuel in proportion to the fl

15 Ccont-
¢ outer
msuiantng

AULOMaALie wyfery-
er tanks or other

atomizing fype of Lesler
it automatically meters (),
ow of air which is delivered
by a multivane type blower. Adjustment is oL necessary
because of 2 change of alttude or a change iy dragy
pressure, and the burner auomatically compensates for
changes in air flow caused hy enterg tunnels, high
speeds. or cross winds—in CreTy case metering ]
rect amount of fuel. The lurner operates fully on o
off. Tgmition is secured by a high-tension electric spark.

The auxiliaries are driven Lva two-cvlinder, Y0-degres
Vitvpe double-acting steam engine. The wager PR
drives are integral witl the mam crank shafr, The anwil-
ary stean engine drives the electric generator througly
V-belts. The generator supplies current for highuing,
ventilating and for the requirements of the power plant,
The auxiliary engine also drives the air compressor and
the forced-feed main-engine |ubricators, It operates ar
a back pressure and exhausts into the train-hieating line,
When train-heating js employed the power ysed to drive
the auxiliaries represents only two percent of the hotler
output,

The condensers are of tl

e cor-

e fin and tube npe, placed
on the roof of the car, Propellor type fans driven by
individual exhaust-steam turbir.es of our own de
manufacture are located adjace
on the roof and draw air thro.
it upward.

The turbine speed inherently varies in proportion io
the steam flow, producing the sptimum relation |
air flow and condenser load at all outputs.

s1g and

mt 1o the condenser cores
1gh the cores, discharging

Yetween

Return Ling

!

s,

Auiliciry Enging
Tk rEJyHlag

Filiary Engine 4
Goverror

Faedwater Pomg
AlrCornpressie
Troinlighting J Gerneredar

Matar Driven
Lif} Purngs

Schematic diagram showing  the relative  and fusictioning  of the
various parks of the e guipment
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Reference to the accompanying- schematic diagram

~ill help clarify the functioning of the various units jn.

volved i the power plant and auwxiliary. Water from
‘he main storage tank is pumped by @ motor-driven lift
pump to u header tank, thence to the boiler feedwater
pump which is one of the three auxiliary uniks driven
oy a high-pressure ausiliary engine.  From the feed-
water pump the water passes through the feedwater
heater, thence to the bhoiler. Jis course through the
boiler hus been previously described, Superheated steam
at constant temperature and at a maxinmum pressure
of 1500 pounds per square inch leaves the main steam
outlet of the boiler. Superheated steam is used in the
main engines on the power truck and in the auxiliary
engine. The main engine exhaust is piped to the three
condenser fan turbines. The auxiliary engine exhaust is
piped to the feedwater heater. Exhaust steam after pass-
mg through the feedwater heater and the fan turbines

goes to the condenser header which is equipped with a.

safety valve as 2 protection against excess pressure in the

condenser coils.  The condensate from the condenser

passes through a return line to the water storage iank.

QUESTIONS AxD Axswirs CONCERNING OreraTiON

At the New Vork Railroad Club meeting at which
the description of this train was presented many ques-
tions were asked concerning this equipment. The an-
swers 1o a number of these questions as given by W J.
Besler, are mcluded herewith, .

L Q—Who is the percentage of anakeup water in
the sunnuer time when steam is not wsed for heating?
A.—It is approximately the same as in the winter when
water is lost through heating. In the winter time, there
is no retwrn from the heating pipes, so that the water
s wasted. Ko records of the amount of water con-
sumed by the power plant are available at present.

2. Qe-—How is scale 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 it, or by the use of a turbine cleaner after
removing the clean-out plugs. which is a simple opera-
tion.  Anv other means of feedwater treatment may be
used to keep down the scale deposis.

3. OQ.o—Is the steam superheated? A—VYes, the
steam 1s superheated. At 500-pound pressure or &00-
pound pressure, the temiperature is maintained constant
at the outlet of ihe boiler and runs 760 degrees. It is
maintained at that point to give a good overall efficiency
and good lubrication.

4. Qe~How docs oil treat the feedwaier? A —Oil
goes into ihie feedwater because the engines are lubricated
by spraving oil into the engine cvlinders.  The oil is
carried to the condensers and from there it is returned
to the fecdwater tank. This oily {eedwater is puniped
to the hoiler, which is one of its 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 feedwater.

S5 Qe—=is straight mineral oil or compounded oil
wsed? A-~Both rvpes of oil are used.

6. Q.—-Docs the atomizing burner yvun ttermittently
or at varying speeds. so as to develop steam in proporiion
to the specd veoutrements of the trgin® A

[ D SR
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control mechanism which supplies water whenever the
pressure is sufficiently low and whenever the teraperature
is right. The injection of water is proportion=d accord-
ing to the temperature within the boiler. ¥¥ is fully auto-
matic In operation.

8 Q—~Whot kind of fuel is used? A-~So far, Wy
type of fuel has been used with which we have come
mn contact. On this train the lighter grade of fuel is
preferred, as the cost is not yet prohibitory. Any of
the oils produced in America can be burned, as they
have been tried in the laboratory.

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

10. Q—What is the siack temperature?
500 degprees F.

1. Q~~What is the water vate of the sngine wf
various speeds? A—10 pounds over a wide range of
speeds and loads. That water rate can be riintained
from 1200-pound inlet pressure down to 400-pound inlet
pressure, which is the operating range at the present time.

12, Q—How frequently must scale be removed from
this fype of boiler? A.—The present indications are
that it should be removed each 30 days, althouzh on the
New Haven train, it was operated the first siv weelks
without removing scale.

13, Q—~W'hat is the weight of the boiler?
5100 pounds complete.

Mo Q. —Ihat effect il snow have on the con-
denser 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 it.

15, Q.—Ii"hat is the temperature of the boiier 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—dre conventional snap vings wsed on the
pistous of the engines? A —Yes.

17. Q—~How many rings are wsed on eacit piston?
A—-Six,

18 Q. —Whai is the maxinnun speed of Hiis trein.
and al what speed is maximun horsepower developed?
A.—~The horsepower is constant from 12%4 to approxi-
mately 65 miles per hour. The train is guaranteed 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 ' is wnot
possible to say how much more speed it might be pos-
sible to attain.

19 Q—Is a firemon used on this train?
when the train is backing up, that is, being opevated 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-—Hozw much power is requived for the con-
d[’“f[‘)’ t’,t'llausl j’(’“&? A.*’I‘Lle COII(‘!CI]SC)" {anﬁ T@(}llirf
approximately 30 horsepower under a full load. That is
available at a loss to the engine which is not very great,
as 1Z-pound back pressure on the engines does not
amount to much horsepower.  Turbines are used for
driving the fans.

21 Q—1'Mth wmoderate wolunie production, whar
proportion of the total cost of the train is in the power
Plant?  A-~On the New Haven train, approximately
onc-fourth of the cost is represented by the pover plant
I T o 1 " .

P

A

A —Yes,
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case of necessiive Ny & Teserve power truck were
available, it woul( merely be a probleny of ltfting the car,
rolling the new truck in, dropping the car and making
the various stean; and air connections, ‘

230 Qe—1Is the boiler operated g constant pressyre?
A~No attempt 1s made 1o maintain constang pressure.
The boiler operates at a constant superheating outlet
teniperature, g constant temperatyre g naintained,
as that is whay determines proper lubrication and ef.
ficiency.

2 Q—Is the lubricating ot atomized into the cyl-
inders or fed onto the cylinder walls? A—Tt is fed
mnto the valyve chambey and atomized by the velocity of
the steam.

25 QI har s the fuel consumpiion per houy?
A—One pound of fye] per horsepower hour.

26. Qu~Il'hen the framn is operated by means of the
controls af the ofpositc end from the pPowey wunit, what
confrols and shat gages does the operator have for
feedwater for phe boiler? A __The controls consist of
a throtde. ajr-hrake valve and  reverse mechanism,
There is nothing to indicate to the operator what jg going
on at the power plant, as the operation of the bojler is
entirely automarie,

27 QI oy Iype of a transmission iy used? A .
There is no transmission.  The steam engine connect-
g rods are directly connected to cranks which are
pressed on to ay extension of the axles, It is interesting
0 note that there jg not a single gear of any description
on these two carg,

28 Q—How is the control operated from the oppo-
stte end of the train s A.—«PrleumaticalL .

29, Q—IVhat is the storage capacity of the boileys
A~~Only enough to go about half a mile. Storage ca-
pacity is not carried in the boiler water, but in the hot
tubes.  Ag the Pressure drops an additiona] quantity of
water comes from the economizer section of the hoiler,
and in contacting the hot tubing it generates steam which
gives this boiler jtg amazing reserve capacity.

30. Q. —¥How long does it iake 1o get the boiler hot
from cold waicr 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 ahoyt 12 minutes.
The time required from stone cold to the point where it
is ready for operation depends upon the time required to
PUMIp up air. A fay g5 the boiler is concerned, working
steamn pressure can be built up in approximately 3% to
4 minutes from the time the fire is started,

EW:&WRMHM@MMY&@@@ Jolvs wmd
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them employ more workers today than in 1929, accord-
g to a study made by the Machinery Institute and re-
ported recently in o 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-
dence that jobg are created by the advance of science and
invention,

which
cause unemployment.” '

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

The contents are “buts and ands that muyst -

pamphlet.  ~Byg emplovineny per vehicle wannfaerye,
was 25 percent higher 1. 1935 than in 199, And la
year 109 workers had jobs making automolyijes for eves
100 between 1923 anq 1625 -

It deals with many of he leading indusirics il
machine developments are often accused of having oy
stroyed employment Opporiunities, Among yhe fu
bresented are:

Telephore girls increased by more than 50,000 iy
the ten years that the dial system wag being installed, s
linemen increased 100 pervent,

Tce dealers more thag doubled between j92¢ and FUK
because mechanjcal refrigeratorg popularized it refrip.
eration.

It takes far more workers to furnish ihe texctile g
mands of a thousand Americans today than it dig iy Ui
colonial days of spinning wheels, due 1o mereased use o f
textile products as a resylt of lower prices wher thincliing
methods are used.

Machines have revolutionized office work in recet
Years, yet stenographers an| EYPISts increased 32 percen:
and bookkeepers, cashiers and acconntants mcreased 25
percent hetween the last ty O census vears.  Populatien
increased only 16 percent,

Sound pictures displaced 50 percent of all theater va.
sicians, but during the same rears musicians and pe
of music increased by 35,000, actors by 17,000, thespes
ushers by 7000 and radio emploves by 15,000,

A printer today can set wrore thap five times ag myet
type as one without » linotyype did in 1890, yet there gy
five times as many emploved in the industry as there
were then hecayse machinery lag lowered priceg aref
i ' triting and pab-

“Some of the greatest tec'inological developments iy
America in recent vears have talen place in the iron and
steel industries,” savs the pamphlet.

“But the use of steel i the United Stapes increage
from 2600 pounds per persor in 1900 to 16800 pournds
in 1935, There used to be only two of three kinds of
steel, but today there are about 10,000 different Specifi-
cations as to alloys, sizes, finishes and shapes that rod-
ern industry demands.

“And employment hag grovan from less thay 130,000
sixty years ago to about a half million today, and despite,
or hecause of, the recent techiological changes employ-
ment in 1936 passed the 193¢ peak.  Production is fur
below capacity and with its wievitable rige emiployrent
will go even higher.”

he employment of hoth women and children i rrgre
ufacturing industries has declined during the last geners-
tion while mechanization has been greatest, and the em-
ployment of men in manufacturing and mgchanical in-
dustries has more than doubled simee 1890, according to
the Institute. Wage and salary earners get a larger per-
i incor today than ever hefore,
ncreased workers’ Pro-
ductive capacity and earning poiwer,

W esgterm Woilewr Wil ep Ml

Richard J. O'Neil, former rational president of the
Boiler Makers’ Association of America, died Novembc{
12 at his home in Denver, Cole. He was 78 years of
age.  Mr. O'Neill had been eriployed by railroads iy
every part of the United States, Forty years 2o he
built the first camel-backed locomotive in Rawling, Wya.
He first came to"Colorado in 1604 to accept a position
with the Colorado & Southern Railroad. Ay the h’mtroi‘
his retirement he was general foreman boiler maker for
that road. “
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Sreamotive unit on Hat car veady for shipment

Steamotive — A Modern Power nit

The design and testing of a new type of steam-generat-
ing unit of good efficiency, relatively light in weight and
requiring a niinimom of space, was described jointly by
the General Eleciric, Babcock & Wilcox, and Bailev
Meter companies at the annual meeting of the American
Society of Mechanical Engineers, in New York City,
November 30, by E. G. Bailev of the Babcock & Wilcox
Company. A, R. Smith of the General Electric Com-
pany, and P. 5. Dickey of the Bailey Meter Company
presented the paper at the meeting. B

The new type of steam-generating equipn 2t has been
named the Steamotive. In it, steam is generated at high
pressure and temperature: and fully automatic control
in response to changes in demand has been incorporated.
The units are intended 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 Company, is used to test marine 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.

Another, 4 completely co-ordinated power-generating
plant incorporating the Steamotive and turbine-genera-
tor. with a capaciiy of 10,000 pounds per hour and
furnishing steam to a turbine at 1200 pounds per square
mch and 950 degrees F., is being installed in a small,
solated plang of a large industrial concern to supply

electric power and low-pressure steam for building
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 two 2500-
horsepower electric locomotives, it was announced at
the meeting. These units will furnish stear: ro the
turbines at 1500 pounds per square inch aznd 950
degrees F.

Indicating the compactness of the Steamotive unit. the
one for Lynn was shipped complete from Selienectady
on a railroad flatcar.

Objectives sought in the design of the new equipment
were pointed out by the speakers as high steam pressure
and temperature, minimum weight and size pes unit of
steam produced, wide range of capacity with ubility of
the unit to respond quickly to wide variations in load
conditions, adaptability to wide range of fuels, com-
pletely co-ordinated auxiliaries, completely co-ordinated
automatic control, and units of simple design and con-
structed 1n sizes small enough to be portable.

Answering these specifications. the Steamotive boiler
was designed and huilt by The Babcock & Wileox Com-
pany at Barberton. O. The meters and complete
automatic control were designed and built by Bailey
Meter Company, Cleveland. The auxiliaries wlich sup-
ply fuel, air, and feed water are controlled in acordance
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“The elimination of refractory in the farnace and
boiler  setting, replaced by waterwalls and insulating
block, not only results in a large saving in weight and
volumie, but also in reduced heat capacity that materially
affects the ability to change output quickly. The small
water content of the forced circulation boiler results in
quick response to load changes and insures safety in spite
of the high-temperatare and high-pressure steam con-
ditions.  These factors permit quick starting from a cold
condition, requiring less than ten minutes {rom Lighting
the burner Yo full cutput. It has been found that combus-
tion liberation rates wp to 400,000 British thermal umts
per cubic foot per hour can be obtained with low excess
air and smokeless combustion with o] fuel. The pressure
furnace which utilizes forced draft only is entirely prac-
ticable and materially simplifies the draft equipmént and
control therefor,

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

Tk essential that the application of a wnit of this
character he carefully considered.  since reduction  in
weisht and space requirements can onlv be  obtained
through inerease in auxiliary power and reduction of
plant efiiciency, especially ar high loads. In certain
applications the problem is simple, since the space
requirements are definitely  fixed. However, where
space is available, it is generally more economical to wse
a larger unit. improve boiler efficiency, and reduce
cwabiary power.”

Bllsuueltmes G e
Iwillens WD e el et s
By G. P. Blackall

Signs are now evident that a new phase is beginning
in marine steam generation in which far higher pressures
and temperatures will be emploved. The steam con-
ditions of the Prinsendam, for example, the new 33,000~
tor: Holland-America liner, are 600 pounds pressure and
770 degrees ¥, temperature, and they constitute a notable
advance on the conditions of 430 pounds pressure and
650 degrees temperature adopted in the Statendam, built
for the same owners in 1920,

In dealing with the future of steam propulsion in his
Thomas Lowe Gray lecture this vear, John Yohnson
referred to a iypical installation “B” of 30,000 shaft
horsepower as heing 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 consamption of 0.57 pound per shaft horse-
power hour for propulsion was indicated. In a compari-
son with a hypothetical installation denoted as “C” and
dated 1930, o work at 450 pounds pressure and 850
degrees remperature, Mr. Johnson stated that with these
conditions a fuel consumption rate of 0.5 pound of oil per
shafr horsepower hour would be maintained in service.
He mientioned that the designs for the latter vessel, with
machinery of 28,000 shaft horsepower, are completed.
The new Hamburg-Amerika liner Gueisenan has turbine
machinery working at 735 pounds and 878 degrees F.

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

working with natural steam and water areulation,  The

Prinsendam is to have Yarroew boi'ers, but the new
Canadian Pacific tonnage will presuniably have the i
proved Johnson iype of watertube hoiler, The new
Hamburg-Amerika liners have Wagne- boilers, Tn these
respects, therefore, the designs represent & natural
evolution along lines which are noy. accepted as the
result of satisfactory experience. With ncreasing boiler
pressure difficulties arise in boiler 1lrum construction
because of the heavier scantling of waterial required,
while the factor of circulation demands faller considers.
tion. New designs of boiler are thereiore being intro-
duced in which the drum is onmigted and forced circula-
ton adopted. with the result that 2 considerable increase
in heat transmission rate becomnes possible with sub-
stantial reduction in size and weight of boiler.

A good measure of boiler capacity 1s provided by the
evaporation expressed in terms of pounds of steami per
hour per ton weight of boiler. This figure is about 800
for high-capacity  generators with natural  circulation.
The Benson boiler installation in the liner Porsdaw:
working at 13235 pounds pressure and &78 degrees ¥
temperature, has a corresponding capacity coefiicient of
about 1230, and an approximately similar figure applics
to the Velox forced-circulation hoiler with steam con
ditions of 4350 pounds pressure and 825 degreds, A
Velox boiler has recently been install -« on one of the
Messageries Maritimes liners.

The Rotterdam Lloyd liner Kertorone has recently
been speeded up by replacing one of the original
evlindrical boilers with a  Sulzer niono-tube  super-
Fressure steam generator, working at 880 pounds per
square inch and 700 degrees F., and fitting a high-
pressure back-pressure turbine wnit to act as a primary
turbiie to the existing plant. Outpui has been raised
from 4500 horsepower to 6000 horsepower, raising ¢ne
speed from 13 to 15 knots.

The future would appear to lie evenly between ihe
high-capacity natural circulation boiler working at ap-
preciably higher 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 praciice, which
will result in very large savings in weigt.

Explosions
Compressed Abv Wines

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

One of the failures was atiributed to combustion ex-
plosion in a high-pressure 2-inch diameter line carrying
air at 500 pounds pressure for use in die casting voa-
chines, the pipe failing at several points. A Z2-inch
forged - steel 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, cquipment and walls adjaceni
to the exploded lines.  While the cause of the accident
could not he definitely determined, it is helieved reason-
able that some of the lubricating oil from the COMpressor
was carried over into the system and ignited, probably
at one of the die casting machines where the air was i
contact with wmolten metal. The compressor supplying
the system was equipped with hoth an mtsrcooler and B
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aftercooler and the piping was tested at intervals in the
interest of safety. After the accident double extry heavy
pipe of %4 inch thickness wag installed, and to minimize
the possibility of 4 similar occurrence an off separator
was placed hetween the after cooler and the receiver. It
also was advised that oj] being fed to the compressor be
kept at an absolute minimum,

The other accident oceurred to piping used in connec-
tion with air hammers af 4 Pennsylvania steel mijll. When
the air line broke, an air receiver toppled over on a
workman with fatal results—The Locomotipe.
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In 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
constructing and erecting a smokestack tal] enough to
carcy the smoke clear.

Inside the plant, Y4 -inch plate wag pre-fabricated into
an all-welded stack 104 feet high, 57 inches in diameter

T
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and weighing approximately 10 yons, Thie 15 thought 4o
be the tallest pre-fabricated steel stack ever erected. The
stack is anchored to the flor and roof of the poiley
house, which reduces its outside height to 83 feer. A
portable tractor-powered crate of all-welded design wag
built to lift and Place this stack and for other heavy duty

To erect thig stack, a feat which was performed iy 30
minutes, the crane was equipped with an 84 foo; hoom,
It is reversible, however, the bcom becoming 3 tongue
and the 22-foot tongue a boom, which gives it a 40-jon
capacity.
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Manufacturing is the largest mdusirial source of the
national income, generally contributing 20 percent to 5
percent of the total, according to g study just published
by the National Industrial Conferonce Board. In 1935
the board estimates receipis from manufacturing in gl
aries, wages, dividends, interest, aad other payments at
$12 billion,

The Conference Board’s study makes available for the
first time estimates of income from manufacturing in
each of the individual states.  Cither studies will be
ready shortly giving income by stutes.

Income from manufacturing was a little over $18 bil-
lion in 1929, hyt dropped rapidly with the advent of the
depression and in 1937 and 1933 wss less than $8.5 bil-
lion.  From this low point it has risen steadily.  Pre.
liminary indications are that a substantial gain will he
recorded for 1936,

Approximately three-fourthg of the total income {row
manufacturing, the Conference Board oINS out, ig
received in the northeastern section of the United Stutes,
Of the total estimated income for 1935, the Middle
Atlantic states received 34 percent, the ast Norih
Central states 30 percent, and the New Fngland stares
115 percent. New York alone received $2.011 million,
or 17 percent of the total, Pennsvivamia, the seeond
largest manufacturing srate, receive] ag estimared S
352 million, or nearly 12 percent of the toral

Salaries and wages are by far the larpest siugle e
of ncome contributed hy manufactaring mdustry
account for 80 percent to &3 percent of the toral. Di-
vidends, the second largest type of payment, account for
12 percent tu 15 percent of the total. The remairing
4 percent or 5 percent of income {rom manufacturing
is made up of entrepreneurial income, interest, and 1ot
rent.

h
z

New Lime wh Bleeiradey S i g-geg

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 Type N, 13 dtj—
signed for bridging gaps where fit-up berween plates is
poor and, m the smaller sizes, may e wsed on vertical
and overhead work, or to make vapid. single pacs welels
on light-gage materials. The physical properties of the
metal deposited by this electrode are sud to range from
71,000 to 84,000 pounds per squarc inch i tensile
strength, with 26 percent to 24 percent ductilivy.  The
new electrode is also said to work equally well with
either dircct current or alternating current and may be
used either with straight or reversed polarity.
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The action of & vessel under external pressure is dif-
ferent, in many respects, from its action under internal
pressure. A vessel wnder internal pressure, is, for the
most part, under tensile stress and it tends to change
to a shupe of greater strength. That is to say, a cyl-
indrical vessel under internal 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 oceurs, its resistance to such change
is very much reduced and failure takes place rapidly at
@ pressure even less than the vessel could safely with-
stand in its original 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,
The material in vhe shell of a vessel under internal pres-
Sare acts m the same manner ax a specimen under ten-
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Fig. 1

sion. A vessel under external pressure acts in a manner
quite similar to a specimen under compression. This
comparison of the effect of external pressure may be
carried a little further by considering the action of Jong
and short specimens under compression. Specimens in
which the ihickness or diameter is small as compared
with the length 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. If,
when @ certain amount of deflection has occurred, and
before the yield point of the material is reached, the load
1s vemoved, the specimen will refurn or spring back to
ite original condition.

However, when the specimen bends, it immediately
loses strenpih, it very soon passes the yield point and,
‘hecause of the change in shape, the continued applica~

e
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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 load but will
upset or change shape by increasing in diameter or cross
section,

A specimen in which the thickness or Jdiameter is small
as compared with the length is said to ‘il by “instabil-
ity.”  On the other hand, a specimen hat has a large
diameter as compared with the length 15 said to fail by
“yielding.”  Pressure vessels under external pressurc
may fail in either of these wavs.

The ratio of plate thickness to diameser and also the
ratio of the length of cylinder to diame:er are very im-
portant in the analysis of vessels subject to external
pressure and will be extensively used in this discussion.

Vessels with walls that are relatively thin as com-
pared to the shell diameter change shape readily wnder
external pressure and, by such action, become weaker
and deflect still further from the originel 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 thizk as compared
with the shell diameter do not fail until the stresses in
the material reach the vyield point. They then start to
deflect and thus become progressively weaker. The
yield strength of a short thick column is easy to calculate,
it being simply a matter of dividing the luad by the cross
sectional 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 wsed 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 comparison with its
diameter, depend upon its length, thiclness, diameter,
and, of course, upon the physical properties of the
material.

In a cylindrical vessel under externz! pressure, the
heads, by maintaining the circular shape of the vesse! at
its ends, tend also to strengthen the entire structure.
Therefore, the distance between the heads, or supporting
rings, of a vessel enters into the deteruination of its
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-
nming unchanged for any further increzse m length.

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

Y Abstract of paper presented at the tenth annuzl mecting of the
National Board of Boiler and Pressure Vessel Inspe siors. X

“* Assistant chief engincer, Boiler Division, Hartford Steam Boiler
Tnspection and Yusurance Company.
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Code of the American Society of Mechanical Engineers
relate only to vessels of the three general tvpes shown in
Fig. 1 and only when they are built of ordinary boiler
steel or material having practically the same physical
properties,

The vessel (A) in Fig. 1 will be recognized as a plaim
eylindeical vessel which might be used as a vacuum tank,
the external pressure being onlv that of the armosphere.
(8) ¥ig. 1, represents the tvpical, cylindrical, jacketed
vessel or autoclave, (C) Fig. 1is a type of vessel, ex-
tensively used, of which a fat melter in the packing in-
dustry is typical. It has been found by experiment that
vessels having the same ratios of length to diameter and
ot thickness to diameter will collapse at the same pres-
sure.  For istance, two vessels, one of which is 160
inches diameter, 200 feet long, of l-inch plate, the other
30 inches diameter, 100 feet long and Y4-inch plate have
the same collapsing pressure, the t/D and L/D in each
case being 0.01 and 2 respectively.

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

length, Furthermore, since the mathematics involved in
making calculations are very complex, charis have Leen
devised to make easier the solution of any given problen,
The chart applying to cylindrical vessels of the three
types shown in Fig. 1, when constructed of ordinary
boiler steel or similar material. is given in 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 ratio is high and in
such vessels the ends do not give any support to the
middle section. Therefore, the collapsing pressure or
the safe working pressure is mdependent of their length.
The middle section of the chart where the lines are diag-
onal represents those vessels in which the strength is
affected by the length. 1t will be noteq that as the ratio
of length to diameter decreases, the working pressure
ncreases.

At the left-hand side of the chart the lines again be-
come horizontal. This section represents those vessels
that fail because of vielding of the muterial irrespective
of the strengrh afforded by the heads o supporting rings.
That is to say, as design is shortened in lengdy, a poiny
is reached where failure will accur in the same way as
a short column, . Yust as with a short colurr, swlese vhe
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strenpth vemains the same regardless of itg length, the
design of a cylindrical vessel reaches a point where fajl-
ure will occur by yielding and the collapsing pressure
or safe working pressure is not changed by designing
a shorter vessel,

Just for a moment, take a vessel which has a length
twice as great as its diameter. With a given thickness
and a given diameter that vessel at ¢/0) ratio 0.8 would
have an allowable pressure of 45 pounds. If that vessel
were twice 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
same 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 length ratio of a vessel under external pressure are
very mmportant whereas they have no bearing on a vessel
under internal pressure.

In the calculation of a vessel under external pressure,
the length may be taken as the difference between any
two poinis where the support is sufficient adequately to
hold the vessel in circular form. The heads on a vessel
whether flat, dished, or

a typical case, assumie a tank of riveted 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 20/5 or 4. The ¢/
ratio is 0.5/60 or 0.00833. Carefully note that both the

tiemnispherical, are considered
1o be adequate supports of
this nature, For heads that
are riveted to the shell, the
length of the vessel may be
taken as the distance between
the head seams, In the case
of heads butt welded to the
shell, the length should be
taken as the distance between
the points where the curva-

ture of the heads begin.
Supporting rings may be

artached to vessels under ex-
ternal pressure and, provided
they are of adequate strength,
the length L mav be taken as
the distance between  such
supports.  The method for

determining  whether rin [
supports are adequate will be
discussed later,

To illustrate the distance
that is to be taken as L in the 0.040
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application of this chart, a T 1

few typical constructions are 0.030 ]

showry in Fig. 3. In the

lower left-hand sketch of this

figure, several designs of re-
inforcing rings, and possible
methods of attachment are
shown.

Although the rules given in
the ASME. Code for ves-
sels  snbjected to external
pressure are primarily in-
tended for the guidance of
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designers these rules may also
be used to determine whether
a vessel already in use has
been properly designed and =
whether it is adequate for 0.002_._
the pressure to which it is
subiected.
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numerator and the denominator of thege ratios must be
given in the same units of measurements, that is, both
must be in inches or both in feet.

Referring 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
£/D) ratio of 0.00833. While there is actually no such line

tween the two or approximately at 25 pounds, and the
vessel would be adapted to that pressure. It is evident,
therefore, that the vessel js entirely satisfactory for use
48 a vacuum vessel which is subjected to only 15 pounds
external 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

pound line a short
line for 0.007. Estimating the distance between the t/D
line 0.006 and that for 0.007 it will be found that the
L/D line 4 crosses the 15-pound line at a t/D value of
0.0069. In other words, the vessel in question should
have a ¢/D ratio of 0.0069,

If the ratio of t/D is 0.0069 then the thickness will he

that ratio multiplied by the diameter. In other words,

i &/D = 0.0069
then 2 = 0.0069 X D
and since D is 60 incheg
¢ == 0.0069 X 60 = 0.414 inch

As a second illustrative example, consider a jacketed
autoclave, as shown at the upper right corner of Fig. 3,
with a diameter of 45 inches, a length of 36 inches, and
a thickness of %, inch or 0.4375 inch. The desired
working pressure ig 140 pounds per square inch, hut it js
0ot certatn that the thickness ig sufficient.

Ta this case the L/D ratio is 36/45 or 0.8, and the
/D ratio is 04375/45 or 0.0097. Following up the
vertical line 0.8, to point were a line for g 1717 ratio
of 0.0097 might be drawn, it will he found that the
allowable pressure would he only slightly more than
100 pounds. Continuing up the line 0.8 1o the 140-
pound Hne. it will he found that the required /) valye
15 approximately  0.0135.  Since the diameter i5 43
inches, the required thicknesg should be 43 X 0.0135 or
0.608 inch thus showing that the original thickness of
%6 was not sufficient. It has heen stated previously that
it supporting rings attached to vessels are of adequate
strength the length [ may be taken as the distance be-
teeen such rings. The question arises as to just what
constitutes adequate strength,

Lt will be recognized that the required size of support-
g rings depends upon the outside diameter of the ves-
sel, the length hetween the stiffening rings, and the work-
mg pressure. The size of such rings may be determined
by the application of a theoretical formuyla relating to the
buckling of circular rings under uniform external pres-
sure.  However, this formula is somewhat difficult o
use and it seems best, hoth 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 jn Fig. 4.

In applying this chart from 1 design standpoint, the
product of the length, in inches hetween the centers of
the stiffening rings and the working pressure is caley-
lated and the line representing this product is located on
the side of the chart. Follow horizontally along this line
uniil the vertical line representing the outside diameter
of -t veseal du fnntoan o e

'1\1; ;;‘b |

of these horizontal and vertics lines there will be foupd
the value for the required moment of inertiz of the stif-
fening rings. For the purpoie of illustration, consider
the vacuum vessel 5 feet in diameter and 20 feer long
that has been mentioned previously.  That vessel hac uy
L/D ratio of 4 and it was found that the required thicl-
ness would be 0.414 inch, Sudpose that it were decidged
to use a single stitfening ring in the middie of the vegsel
with the idea that the thickness of the shell might he
decreased. Tf such constraction were wsed, fhe L/D
ratio would be 2, the /D ratio would he 0.00525, and the
required thickness of the shell would be 0.315 inch. For
this construction, the L, or the lenpgth between the head
and the ring, would he 10 feet, oc 120 inches, The working
pressure is 15 pounds so that the product of these twe ig
1800. ILocating this value or the chart for stiffening
rings and following the fine horizontally to a dizmeter of
60 inches, it will be found tha* a rmoment of inertia of
2.5 is required. By reference ty structural steel rables it
can be seen that an angle 3% inches by 34 inch thick
would be satisfactory if the J-inch leg were attached ro
the shell.  Of course any other shape having a morneny
of inertia of 2.5 would he satistactory.  For instance. 1
rectangular bar of iron 23% inches by 234 inches would
meet the requirement.

Instead of one ring two or ¢ven more could be ysed
and it would be found that for this particular vessel every
increase in the number of rings would result iy a thinmer
plate and a smaller size of stiffening ring.  The Lmit 1o
such construction would be an seonomvical one and con-
sideration would have to he given to the relative cost of
additional rings and the expense of attaching theni as
compared to the cost of the vesss without rings or wirh
a small number of rings.

While the above discussion has been from the stum-
point of design, the same principies can readily he applied
to the determination of the safe working pressure for
given vessel. In making such a determination i i« well
to first determine to what pressure a vessel would Iy
Imited by the size and spacing of the rines attached o 5
If those vines are found adequaie for he desiverd PUe -
sure, then the question of whethr he shedl plate o the
vessel is of sufticient thickness vy he investioared,

Supporting rings may he eithor mternal or exrernal.
Tt will be apparent that when inernal rines are
is sufficient merely to secure the vings in place so that
thev will not move. In the case of outside FHIgs Tois
pecessary: to- provide sufficient rivets or a sufficient
amount of welding to adequate' v secure the Yings to
the shell.  The size and spacing of such rivets and the
minimum amount of welding are piven in the coxcle,

In developing methods for the calenlation or desigr
of cvlindrical vessels under external pressure, ir has
been assumed that such vessels are traly evhindrical . and
it will readily he appreciated thar out-of-roundness of
such’ vessels decreases their resisiance to collapse,  On
the other hand, some degree of out-of-roundness musg he

tsed, It

permitted since it s pracuically impossible o CONSTrUCE g

vessel that is truly evlindrical, The decrease stresgih
by the out-of-roundness that is permitted is A28 mto
consideration in the factor of satety required.

The effect of out-of-roundness op decreasing the re-
sistance of a vessel to collapse depends on both the L/D
and /1) ratios and it, therefore, is mmpossible to orpe
the permissible tolerance as a fraction of the diamcrer
or of the thickness of the vessel, While formutae have
been developed for determination of the permissible tol-
€rance, thev are rather complex and, again for stinpli-
fication of the problem, a chart has been made ne showr

in Fig. 5,
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(L/D of 4, 1/D of 00069, and ¢ of 0.414) it will be
found from Fig, 5 that an eccentricity of 0.9 times the
shickness would be permitied.  Since the thickness of
shell is 0.414 the permissible -out-of-roundness is 0.372
or approximately 34 inch.

The degree of eccentricity is 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-
reniricity 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-
fton. on the other hand such vessels are permitted only
one-half the pressure that would be allowed on a vessel
of butt-seam construction,

Stll 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, wiich should, in all cases, be such that no con-
ventrated loads are imposed 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. 11 no supporting rings are provided and if the
vessel 35 of such length that it would sag or be unduly
stressed should the only support be at the heads, then
mtermediate 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
vertienl vessels the legs or brackets that might be used
should not be attached direcily to the shell but to a sub-
stantiad ring which in turn is secured to the shell, thus
distributing the load.

Mwwoilio 0wl g
Lwcwmotive Flosh Woilew
Bv 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 15 designed for a pressure of 1400
pounds per square inch. Though only 20 tons heavier
than the Russian “IS” locomotive, the new locomotive
will he ahle 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 has heen thoroughly tested, building will
start on the 4000-horsepower locomotive.

Larce WELDED Presstre VESSEL

Four 50-ton evaporators recently made in the United
Eingdom for the new sugar refinery of Tate and Lyle,
Lid., at Silvertown, London, are claimed to he the larg-
est welded pressure vessels ever made to Lloyd’s Class
i code.

These vessels, which have been made by G. A. Har-
vev and Cuo., Ltd,, are 26 feet 9 inches high and 11 fect
in internal diameter.  They are designed for a working
pressure of 250 pounds per square inch on the shell.
ach consists of two shells, both 10 feet 4 inches high,
and a domed top and bottom.  The bottom shell, known
as the calandria section, is fabricated of 1'%e-inch plate,
and has two fube plates, ¢ach in one piece, 1 inch thick.

There are 1792 tubes of 1%5-inch bore welded into and

connecting the two tube plates.

The calandria section was subjected 10 a test pressure
of 375 pounds per square inch and the upper shell 285
pounds per square inch. All the main seams were
X-rayed, and altogether about 1200 X .ray photographs
were taken of the welding of the four vessels.

Wevew Boilew
Shop Towols

Two devices which assist greatly in connection with
boiler works at the Denver, Colo., shoyps of the Chicago,
Burlington & Qumey are shown in the illustrations. The
first is a power attachment for cutiing off and rolling
flues in the front end. This device corsists of a revers-
ible air motor with power attachmen: and worn-gear
drive to a 6-foot cutter bar, this bar being mounted on a
3-inch  horizontal steel itube suwtably 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 bemg cut. Reference to the
tlustration shows that the cutter bar is capable of swing-
mg vertically or shiding horizontallv or the 3-inch heri-
zontal tube. The machine mayv thus be used for cutiing
an entire set of flues without resetting the supporting bar
and hrackets.

The cutter bar has a telescoping Lar and universal

hNq
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Efficient power sttachment for cutting off and rolling boiler tubes
and  flves

socket arrangement to accommodate various lengths, de-
pendent upon the angle of cutter bar adjustment neces-
sary for any particular tube or flue. Cnly one lnuckle
joint is necessary with this arrangenient, and in view
of the rigidity of the drive, very satisfactory work is
performed and a longer life assured {for the cuttevs. 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 connection to the
air motor and conveniently accessible control levers re-
quired for one-man operation. ,

The device shown in the sccond illustration iz an

unusually compact and effective arrangement for eounter-.
sinking the rivet holes in flue sheets. This consists af




Eestly handled device for cotterboring rivet boles in Hue shosts

a steel frame to which is attached an angle motor for

operating the countersink and a small cylinder and air- -

operated plunger which backs up the countersink and
provides the necessary feed. A convenient handle is
welded to the frame for greater ease in ad justment of the
device and the air line to the cylinder is installed and
connected so that when air is applied to operate the motor,
pressure in the cylinder pulls the countersink into the

rivet hole.  The overall length of this device is approxi- .
mately 24 inches. The cylinder has a 4-inch bore and 3%

inch stroke.  The air line is made of Y4-inch steel pipe
and the air pressure used is that of the shop line, or
about 100 pounds per square inch. :

o ewmmaot ive Boller
Il weiicle W eldod Y merel

What is thought to be the frst high-pressure boiler
cver made with welded barrel and dome, under U-68
(Class T) rules of the A.SM.E. Code for fusion welded
vessels, was recently completed by Farrar and Trefts,
Ine., Buffalo, N. Y.

The new boiler is of locomotive type and is for use in
oil fields. The barrel is 16 feet 6 inches long. 6214 inches

lH b?il

Fabricating, wm!dmx{ﬁutmrzmﬁw typy oil, field boiler

- T

outside diameter and made of gteel plater 115 incheg
thick, electrically welded by the shielded-arc process with
equipment supplied by The Lincoln Electric Company,
Cleveland. )

Welded construction of the harrel eliminated larpe
amount of calking of seams which wvas necessary with
the former method of construction coploving viveting,
The two longitudinal welds of the bzrrel
tested at 575 pounds and leak tested
drostatic pressure, revealing high quality leak-proot
seams.  The welding was done with “Fleetweld &
electrodes.

were haniner
at 700 pounds hy-

Welding Waed i
Gdd Falvreiesthug Jol

This  horn-shaped structure, spreading  out from
8 inches diameter at the bottom to & feer at the tup,
was once a single flat piece of ¥ 4-inch mgot iron. The

© structure is still a single piece of metal—only the shape

Welded funnel owtlet for sewage disposal

15 different. Yt was made by cutting out 26 pieces, then
fusing them all together into one mtegral univ by the
shielded-arc process of electric welding,  The struc-
ture 15 now being used as an outlet fittag for the cone
of a clarifying tank in sewage disposa. worl, It was
fabricated by the Farrel Manufacruring Company, Jo-
liet, 11

Attawdie Ciey vo Maeve B9 Wleinl Cwsgresy

The 1937 Metal Congress and Exposizion will be held
October 18 to 22, in the Atlangic City Auditorium, ac-
cording to an announcement macde recently by W. H.
IZisenman, managing director of this annual metal show
and national secretary of the American Hoclety for Meg-
als, after a meeting of the Society’s hoard of trustees in
Cleveland. - )
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ractical Plate Development —XIX 1

anvouwt of u Suokestael Beeeeling

A reader has requested that a method of developing
the smokestack breeching as illustrated in Fig. 158 be
given m connection with the Practical Plate Development
SeTIEN.

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-
ing out the breeching, all lines have been taken on the
neutral axis of the plate and all joints are assumed to be
welded, 1o allowance being made for lap joints.

The breeching to be developed 1s shown in Fig. 159,
the elevavion; Fig. 100, the plan, and Fig. 161, the end
view. The elevation and plan are readily constructed
from the illustration in Fig. 158, The connection be-
tween the breechimg and the boiler in the end view,
Fig. 1601, must be obtained by projection from Figs. 159
w100, as follows:

Divide the semicircle F'-R-F 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 fen were taken and the pomts num-
bered from 1 to 11 as shown. Then parallel 1o the center
line M-, draw lines through the points 1 to 11, extend-
ing same down into the elevation, Fig. 159, cutting the
arc K-B und locating the points 1’ to 11", Next draw lines
parallel to the center line T-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 comstruct 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 taken
in the plan view. Number these points from 1 to 11,
corresponding to the same points 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 line into the end view, cutting the line drawn from
the point 1’ of the elevation. The point 1” in the end
view, Fig. 101, is thus located, and in like manner, draw
a line 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 Jocate the poinis 3” to 117 of the end view. Connect
the points 17 to 11”7 with a line completing the end view.
Fig. 161

In examining 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 layout of the
breeching.

Divide the semicivele H'-DV-J'. Fig. 160, into the same
nuniber ni equal parts as were taken for the semicircular
end of the wash-boiler section E’-B'-F" and number these
points from a to k as shown. Parallel to the center lme
A7-N, draw lines through the points a to k extending
them into the elevation. Fig. 159, cutiing the line -1
Number the intersections {rom &' to k. Connect the
points ¢’ o & with the points 1’ to 11" in the elevation,

By George Y. Davies

Fig. 159, by means of dotted and solid lines as showr.
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 taken in this
case and numbered from m to E and from F io u as
shown. Connect the points #1 to E and F 1o u with the
pomnt 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-\, draw lines
throngh the points m to £ and IF 1o w extending sanwe
into the plan and cutting the lines G-’ and K-
Number these intersections on G'-E', m'-n'-0'-p" and on
K-F' ', P, 5. v as shown. Connect the poinis w’, @,
o', p'. E" with the point H’ and the points ', &', 5, ¥,
F’ with the point J' mn 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 levation,
Fig. 139. and Yo accomplish this, it will be necessary o
construct a series of right angle triangles.

Problen No. 15 for Beaders w Loy Qi
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PROBLEM No.i5

“Yhe torrect solution of Problem Mo, 15 will be published W the
February fssue L .

S

o




Vel wl ‘ " Boiler Maker and
: . Plate Fabricator

Profile e
Fig.167 .‘3‘3&.
At

rstu o owo UTYYTay
p o nm rwasr
Diagram of Right Diagram of Right

s . Angle Triangtes Andle Yriangles
Beveloprment of Opering for Solid Lines for Solid Lines
in Botler Fig.1e3 Fig.lo4

Fig. 166

'y
Diagram of Right
Angle Triangles
Tor Dotted Lines

Fig. 195

Halt Pattern Smoke Stack Brewching
Flg. 68

Boiler

M
Smoke Stack Breeching

Fig.158

: T

i I Emd View |

poo b Figiet /
S - - R e S, Ly

Elevation
Fig.159

——— e,

Coxstrucrion or Rigrt ANGLE TRIANGLES

In constructing the right angle triangles in order to
obtain rhe true lengths of the solid surface lines of the
triangular sections H-E-G and J-F-K of the elevation,
draw any lne as x-v, Fig. 163, and at % erect a perpen-
dicular to it. From w or the base line, step off the dis-
rance ¢ equal fo a-w’ of the plan and from - on the
perpendicular step off the distance r¢-o' equal to o'-m of
the elevation. Connect the points a’-m, Fig. 163. This
line will be the true length of the surface line a’-m of the
slevation, Fig. 159, Tn like manner, from zv on the base
live, siep off the distarwe w-n equal to g-»" of the plan,

V’ Details of layout for smoke stack breeching

Fig. 160, and from w on the perpendicular, step oft the
distance w-o’ equal to the vertical disiance berween the
point # and the line C-D of the elevarion. Connect this
point @’ with point », the line o’-n being the true length
of the surface line o'-n of the elevatisn, Continue in
this manner, taking the bases of the triangles w0, 1o-p
equal to a-0" and a-p’ of the plan and wrer, w-s, ai, e
equal to k-w', k-t', b-s', by’ of the plan. This will also
make the altitudes w-o’ and zo-b’ equal v the verrical dis-
tances between the points o, 2veos, b woand the line C-0)
of the elevation, completing the solid surface lines of the
triangular sections, . . o
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Problew Mo, ¥4 sppeared oo poge 292 of the September isswe.

The correct solution is published herewith in order to give our readers who have

developed the problem am opportenity to check their work

The true lengths of the solid surface lines of the semi-
circulay ends must be obtained nexi. Draw any line as
xr-yvy, Fig, 164, and at ww erect a perpendicular to it
From uwww on the base line, step off the distance w6’
equal io -6 of the plan, Fig. 160, and from ww on the
perpendicular, step off the distance ww-f equal io the
-vertical distance beiween the point & 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 e-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 {0 the vertical distance between the line
C-D and the points &, 4, 3, 2, U, 7, 8, 9,
107, 1V, vespectively, Then connect the points as shown
m Fig. 164, completing the right angle triangles for the
solid surfuce lines.

The true leapths of the dotted surface lines are ob-
tained in the same manner and are shown in Fig, 165
The buses of the vight anple triangles are made equal
to f-5, e4, &-3, -2, b-1, {7, -8, 19, 4-10, §-11 of the
plan, Fig. 160, and their respeciive altitudes are made
equal to the vertical distance between the line C-0 and the
points 5, 4' %, 2, ¥, 7, 8,9, 10, 11', of the elevation,
Fig. 159, Connect the points fACR I T K S A W
-7, -8, 19, A0, 1Y with dotted hnes and these
Tines wwii be the true lengths of their corresponding
dotted surface hnes in the elevation.

Devecorwent or OpeNING 1N BoILERr

Draw any line as X.¥, Fig. 166, and at O’ erect a
perpendicutar fo it. On the perpendicutar, 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 G'-£ and
K°-F° equal to K'-F' of the plan view, Fig, 160. Draw
the line E°-F°, Fig, 166, and from E°-F° on the lne
X-Y step off the dxstances L ACYAARS U S U i
5-6" equal to the distances 1-2', 2'- 3’ I, 45, 5
m the elevation, Fig. 159. Then para]lel fo £°-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 inio the same
number of parts as was taken in the plan view, Fig. 160.
Number these points from 1 o 11, corresponding to the
same points in the plan.

Then through the points 1 and 11, Fig. 167, draw lines
parallel to the center line X-¥, extending same into Fig.
166 and cutting the line drawn throeugh point 1/, Fig. 166,
thereby locating the pomts 19 and 11°. In the same
manner, through the poinis 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 pomnts 3° and 9°, 4° and 8°, 5° and 7°, and 6°.
Connect the points G°1° to 6° to 11° to K° with a line,
which will complete the development of the opening in
the hoiler.

DEVELOPMENT OF THE PATTERY

Draw any line as in Fig, 168 and on it step off the
distance 7-6° equal to -6/, ¥ig. 164, 'With 6° as a cen-
ter and with the dividers set equal to 6°-7°, Fig. 160,
scribe an arc.  Then with { as a center and with the




tyams set equal to -7, Fig. 165, scribe 3 second arc,
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. 164, scribe an-
other arc, cutting the arc just drawn and locating the
point g, Fig. 168. Continue m this manner, making 7°-8°,
8°-9°, 9°-10°, 10°-11° equal to their corresponding dis-
tances in Fig. 166 and making ¢-8°, h-9°, §-10°, j-11e
equal to g8, -9, P10, j-11, Fig. 165, and 8°-4,
94, 10°-y, 11°-k equal to 84, ¥, -7, 11k, Fig.
164, and g-h, h-d, i-j, j-k equal to g-h, hi, i-j and j-k,
Fig. 160, completing the pattern to the line k-11°.

With 11° ag a center and with the dividers set equal
to 117-r, Fig. 159, scribe an arc, and with % as a center
and with the trams set equal to %'-r, Fig. 163, scribe an
arc, cutting the arc just drawn, locating the point #,
Fig. 168. Continue in the same manner, making r'-s’,
5, e’ equal to r-s, s-f, t-u, Fig. 159, and k-s", k-t
kew' equal to k-5, k-t, k-u, Fig. 164, completing the
patiern to the line k-1,

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,

IS i v i o 5t i M s el
Bervelopw Weld Tester

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
round base for rolling from place to place and a hoist-
ing hook for moving with a crane. [t is a completely
self-contained unit having an overall hieight of 70 inches,
an 18-inch diameter steel base, a low center of gravity,
and weight of approximately 800 pounds.

A 8-inch precision dial indicates the load.  Fluid
under pressure 15 pumped by a gear pump situated in
the base of the machine. This pumyp is direct-connected
to a- J4-horsepower motor. A specially designed type
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 very low cost, being
made of short sections of machine cut files. The upper
grip is of the open face type, while the lower grip is
of the closed type with wide angle entrance. These
grips will accommodate offsets in welded specimens from
the smallest gage to 4-inch thick without using back-
ing plates or liners. Specimens up to 14 inches wide
can be tested.

Valve Leaks Caowse
IBwillew W yplos o

A leaky stop 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 Wo. 1 burner had been lit. The rear wall

~was bulged and pushed back about nine inches. The

- Boifer IMsker g
Plate Fabricawe

right-side wall was blown out evtively, leaving no sup-
port under that side of the boiler, as the boilers WU
set on brickwork instead of belrg supported from the
beams, "fhis caused an excessive strain on the mair
steam pipe which held the boiler in place. Fortunately,
there was no water in the boiler at the time, for thor
added weight would probably have caused the Piping
to break and the boiler to fall. The Locomorive,”

Comtinwews Wual Sre
Comtrol W elder

A new line of single operator arc welders has recemdy
bcen made available by The Lincoln Flectric Compzm\j,
Cleveland. These new welders will be lnown as e
“Shield Arc SAE” and will supersede the present rype
of “Shield Arc” which have been o the markef for (he
last six vears. The predominating feature of this ney,
arc welder is a new method of arc control which rwiakes

i

i
i
|

i

New continuows § A € dusl cont-of arc-welder

possible the adjustment of hoth arc heat and arc perses
tration in a continuous sequence of hue imerements, It
is claimed this continuous dual control assures absolute
uniformity of performance at every control setting and
adds greatly to the successiul operazion of arc welding,
These claims are based on the operation of a large num-
ber of this type welder which have been in actual serv-
ice in customers’ plants for the last vear,

It 1s a well-known fact that for certain
welding a low voltage with wide rarige of current corn-
trol is desired. For other types of work a higher vol-
tage with the same wide range of cuarrent is highly de-
sired.  The new welder therefore vermits the use of
the correct voltage and current for all classes of work
in the range of each size of machine.

tyvpes of arc

. 1. Mesenrel Qe diviies

How the Pennsylvania, through research and experi-
mentation, utilizes the advances of tcience, new inven-
tions and improved technical processes for the IProve-
ment of its freight and passenger service 15 tpid inow
apecial renort. which hne vacanthe fuos st sl
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The report of the preventive engineering committee of
the Air Hugiene Foundation, written by Professor Philip
Drinker of Harvard, chairman, and other technical spe-
calists on the commitiee. advises that engincers in the
“dusty trades” can and should cut heavy dust concentra-
tions below the present limits warranted by medical
knowledge. This acvion is important, the report explains,
not only {o fwrther safeguard the health of workmen but
to give enployvers the maximum protection against un-
just claims.

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

The report savs “there is no reason whatever to look
for any such mysterions explanagion. The sizing 1s done
in the air Before the dust is breathed and not by the man
aiter it has been hreathed ™ T i- pointed out that the
Jarger particles wend to fall from the air by their own
weicht and that “only those small enough to act as part
of the transporting air stream are likely ever to reach the
lungs.”

“In diceases such as silicosis and asbestosis, particles
must reach the aiveoli (minute air sacs of the lungs) or
no silicosis or asbestosis results.  In nuladies like hay
fever, the Yiarm is done by particles which may be 15-30
microns instead of 1 micron.

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

“Tt follows then that dust control for hygienic reasons
should be aimed ar the fine rather than the coarse parti-
des. Continuing this argument ¥o its logical conclusion.
if one could avoid use of 1 micron dusts or less, or ex-
dude them from the dust which passes a 325-mesh
screen, nearly all dust diseases would be eliminated. This
is not at all 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 unthinkingly to creating 1 micron dust were
directed to 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 piving latest available in-
formation on ihe minimum air velocities necessary in
certain indusiries to insure the maintenance of dust con-
centrations at safe Jevels.

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

“There is no satisfactory medical answer at present to
this question, but the engineer 1= making a bad mistake
if he lets men breathe heavy dust concentrations of any
material. 1§ no other reason for dust control can he
found. then one should read transcripts of some of the
recent suits at eornmon law in which fantastic damages
for alleged silicosis were granted to wmen who breathed
dust containing fittle or no silica. The couris and-com-

.

-pensation boards are not 1

mpressed with ‘subtle distinc-

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

“Tt¢ would be well to realize that nren working 1ty dusty
trades suffer far more from respiratory trouble: of all
kinds than do men who work in clean air. The evidence
that excessive dustiness of any kind is harmful is beyond
argument.”’

The committee attributes the handicap in this general
ficld to the lack of fundamental data and recommends a
number of specific engineering researches for the Foun-
dation to underrake m the coming vear.

Hepublic Appolnis Special W eeppieewen dabie

William Hogenson has been named special repregenta-
tive on Toncan Iron enameling stock. according to an an-
nouncement by F. H. Ramage. manager of sales promo-
tion, Republic Steel Corporation.  His work will be m
conjunction with that department under the new Product
Development Division.  Mr. Hogenson comes 1o Repub-
lic with a backeround of technical and business {raining
gained at the universiies of Michigan and Chicigo, and
a close association with the enameling industry through
his most recent connection, Chicago Vitreous  Fnamel
Products Company.

Wngimeering By periments ullelns

The Engineering Experimental Station of the Uni-
versity of Tllinois 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 Study of the Reactions 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 written by
William R. Morgan. Bulletin No. 285, “Postible Re-
covery of Coal from Waste at Illinois Mines,” was
written by Clovde M. Smith and David R. Migchell.
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 application to tie Engi-
neering Experimental Station, Urbana, 1L, up 1o March
1, 1937, or until the supply is exhausted.

vers Appobnds New Moomge s
of Sules BProuvodion

M. J. Czarniecki, vice-president in charge of sales, A.
M. Bvers Company, Pittsburgh, announces the follow-
ing appointments that were made effective November 2,
1936

George B. Cushing as manager of sales prommtion, ¥r.
Cushing came with A. M. Byers Company in 1928 to
organize and head the present advertising department.
Subsequently in 1931 he organized a technical prormotion
group now known as the FEngincering Service Depart-
ment.

B. D. Landes, who has been in the technical group
since its inception, has been appointed nanager of the
Engineering Service Department.

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

Both the manager of the engineering servize depart-
ment and the advertising manager become a part of ihe
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newly formed sales
Cushing.

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

promotion group headed by Mr.

Applications of Welding Studied

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-
irical Manufacturers’ Association has established develop-
ment headquarters in the Frick Building, Pittshurgh.
The welding section has initiated a program of co-opera-
tve industry development to mvestigate the electric
welding market and determine the possibilities of ex-
tending it

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

e

been definitely successful, the use of electric welding in,

the manufacture of heavy machinery can be neresed
many fold. As a first step there‘ore, the program will
concentrate on the converting of exsy parts to welded
steel in machinery construction.

H. 5. Card, formerly editor of ihe Welding Engineer,
has been appointed development direcior of the weld-
mg section and will be in charze of the Pittshurgly
office. )

Wo W Wathebus Joluws Mieiyl el W Pyees yyatiir
Corporation me Wesepr ol U gl e

The Metal & Thermit Corporetion, 120 Broadway,
New York, announces that D. L. Mathias joined its stail
on Novewber 2 in the capacity of research engineer, ¢
is the inventor of a number of types of welding clec-
trodes and processes ; and at the Motal and Thermit Cor-
poration will be in charge of electrode research and e
velopment,

Wee gnall go e B @ v

Riverep Prates—A pamphlet deseribing the con-
struction of a large tunnel shield fabricated by rvering
has been issued by the William B, Pollock Company., steel
plate fabricator, Youngstown, O, )

Brasr Creaning.—The Pangborn Corporarion, Hag-
erstown, Md., has issued bulletin No. 20¥a on the Panp-
born type RA-2 Rotoblast cleaning unit. This device is
used for the cleaning of castings and forgings of vari-
ous metallic materials and steel products of innuwmerahle
shapes and sizes and operates without the use of con-
densed air,

AIRCO ACETYLENE-—A hooklet er tihed “Alrco Acetv-
lene” has been prepared by the Air Feduetion Sales Com-
pany, New York, and gives a concive presentation of the
story of acetylene versus various other fuel gases. A
diagram worthy of consideration is mchaded in the Lok
let and shows the comparative consumption of oxveen
by the various fuel gases.

Forcine Presses.—The Chambershurg  Engineering
Company, Chambershurg, Pa.. hag published recemly
new catalogue on the Chambersburg United” high-speed
steam-hydraulic forging presses. v complete deserip-
tion is given of the operation of the various tvpes of
presses.  [lustrations are shown of nstallations m vari-
ous industries and tables of dimensions of the complete
line of presses are included.

Mo~er Metar.—A bulletin entitled “Strength Plug”
has been recently published by the Internarional Nickel
Company, Inc., New York, that desc-iles the solution to
scores of metal problems encounterad by the engineer,
This bulletin, profusely illustrated, ¢overs specific prob-
lems in engineering fields from hydraelectric and sreany-
power plants to highway maintenancs, refrigeration and
automobiles, in which applications of Monel can be wsed
successfully.

SteAM GevERATING Egurrment——A new hoiler cata-
logue, No. 102, of striking design and 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 warertube hoilers
manufactured by the Edge Moor Tron Warks are covered
in the calalogue and important accessories such as wuter
walls, air preheaters, and waste-hea boilers are briefly
discussed,
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Ymokestack Breeching

Q- dn regard 1o the ayeut of emuokestack breechings, car the same
niethed of juyout be apphed tooa smaller stack or one of lesr than 22
U ches diamnete: with fai seats on the boider: J. L

A —The development of the breeching subnmied with
the question is shown in Practical Plate Development
Article NIX.

The method of developing the breeching would be the
same should the diameter of the stack be made less than
22 inches. Problem No. 15 of Practical Plate Develop-
ment shows such a condition, the solution of which will
appear in the January issue.

Locomotive Boiler Horsepower

Q.—1n vour Questions and Answers Uepartment of BorLew Maxer axy
PLate Faswicacon, I sce that yon give some very interesting and helpiul
information, and 1 wonder if you would publith the methods used to cal-
culate the horsepower of an ordinary locomotive boiler which carries 200
pounds per square inch steam pressure. M. W, S

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

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

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

Horsepower == 002120 X P X A for saturated steam.
Horsepower == 0.02200 X P X A for superheated steam.
Where :
P == boiler pressure, pounds per square nch,
A == area of one cylinder in sguare inches.
Maximum horsepower is assumed to be reached at the {ollow-
ing piston speeds:
Suiurated  steam— 700 feet per wivate.
Superheated steam—1000 feet per minute.
The amount of steam required per hour, per horsepower is
taken as follows:
Saturated  steam == horsepower X 27.0 pounds.
Superheated steam == horsepower X 28 pounds.
The pounds of steam evaporated per hour per square foot of
heating surface are taken as follows:

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

Combustior chamber heating surface == 55 pounds per hour
per square foot heating surface.

Firebox watertubes == 55 pounds per hour per square foot
peating surface. .
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2.nch tubes, 18 feet long, 191g-nch spaces = 9.54 pounds per
hour per square fout heating surface (bhase figure).

234-inch tubes, 18 feet long, 1h1g-inch spaces == 10.0 pounds peyr
hour per square foot heating surface (base ngure).

The values for tube heating surfaces vary with the
spacing and length of the tubes.  Various engineesng
handbooks give tables of evaporation for tubzs and flues
for various leneths and spacing.

Example:

A locomotive with 23-inch by 28-inch evlinders, usmg
caturated steam at 200 pounds pressure:

Horsepower = 0.02120 X P X 4.

Horsepower == 0.02120 X 200 X 41548,

Horsepower == 1761.

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

pounds.

Firebox area asswmed to be 212 square feet with evaporation

at 55 pounds: consumption == 11,660 pounds per hour.

47 547—11,660 == 35887 pounds steam o be cvaporated Dy

tubes.

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

after deducting for tube sheets == 10.423 square feet.

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

a;vaporation == 8.32 pounds per hour per square foot heat-
ing surface. ]

Evaporation for each tube == 10.423 X 8.32 == £5.7 pounds per

hour.

Number of tubes required == 35887 <+ 867 = 4.4,

With a given boiler, the problem reverts to obtaming
the horsepower based on the actual heating surface of the
boiler and comparing it with the cylinder horsepower
hased 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 cylinder horsepower.

Flue Sheet Braces and Staybolis

().—What would be the load in pounds per square inch on front Hue
sheet brace of 1 3/16-inches diameter, supporting 80 scuare inches of @
hoiler 102 inches in diameter and carrying 220 pounds pressure per equare
inch. Please show figures in full showing how this is done X

Also show figures in full showing how 1o find the arca of any size of
u stavbolt at the root of thread or at the veduced section, winus the area
of the telltale hole~-). G. M.

A.—The question does not include sufficient informa-
tion on the tvpe of brace used, or the marner m which
the brace is connected to the tube sheet to give a com-
plete answer. Using the information as given n the
qucstion, the problexn resolves itself inte determining
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 is as follows:

The product of the net area in square inches mul-
plied by the maximum allowable working pressure
pounds per square inch, gives the load to be supported
by the brace. Assuming 80 square inches to be the net
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area {o be supported by the brace, the total load sup-
ported by the brace would be:

80 % 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 in pounds per
square inch, would be the total load on the hrace divided
by the net cross-sectional area of the brace.

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

11875 \

346 X e ] = 1108 square inches,
2

Ly

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

17600 + 1108 = 15893 pounds per square inch,
total lead or stress on
the brace.

Thiz load would he in‘excess of the maximum allow-
able stress for stavbolts and stays or braces as provided
for i the ASAME. Power Boiler Code. The code
provides as follows:

MANXIMUM ALLOWANLE StTRESSES FOR Stavsorrs anp S7Avs on Braces
Syresses, pounds
per osquare inch
LA

[aeenas e
For tengths For lengths
between sup-  between sup-
ports not ex-  ports exceed-
ceeding 120 ing 120 diam-
diameters? eters’

Descriprion of staybolts and stays or braces

Unwelded or flexible stavbolts less than
twenty  diameters! long, screwed through
plates with ends riveted over.......... 7

Hollow  steel staybolts less than twenty
dizmeterst long, screwed through plates
with ends riveted aver............. ... &as00

¢ Unwelded stays or braces and vuwelded

123

e

Q0

<

poriivns of welded stays or hraces...... 9,200 &,500
d  Steel through stavs or braces exceeding

1V5 inches diameter® ... ... ... ... 10.400 9.000
¢ Welded portions of stays or braces... ... 6,000 6,000

! Diamecers 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 of the brace, in order to support the load as

Fig. 1—t. §.
Standord Theead

Fig. 2 —Whitworth
Standard Thread

Fig. 3.—Sharp
V Thread

given in the question and still stay within the maximum
allowable stress on braces, would be calculated as follows

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

Total foad on brace = 17.600 pounds,

Allowable stress on stay = 83500 pounds per square
mch,

17,600 <+ 8500 = 2.07 square inches.

Referring to any engineering handbook. we find that
a 134-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 8300 pounds per
square inch, a 13g-inch diameter brace rod would have
to be used.

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

Boiter Maker ang
Plate Fabrizator

found by obtaining the diameter at tte root of the thivend,
as follows:

First obtain the depth of the thread frov the foliow-
ing formulas:

U. S. Standard Thread (¥ig. 1)
1

P o= pitch = ——
No. threads per inch

¢ = depth = pitch X 0.645
pitch

f = flat = ——u

8
Whitworth Standard Thread ( Fig.
1

p=opitch = — o
No. threads por inch

r == radius = pitch X 0.1373

! = depth = pitch X 0.64)33

Sharp V Thread (Fig. 3)

1

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

then obtain the diameter at the root of the thread from

p == pitch =

~the following formula:

D= D2
where :
D’ = diameter at root of threads in mches,
D = diameter of stavbolt in inches.
! =depth of threads in inches.
The area at the root of thread wou d then be:

TN 2
Area at root of threads = 7 X f|
n square inches. L2
where :

T = 3.1416.

D" = diameter at root of threads in inches.

From this area, the cross-sectional area of the tell-rale
hole is then taken and the resultant area would be the
least cross-sectional area of the stavhbalt.

Assuming for example, a stavholt 1-inch in diameter,
12 I"-threads per inch, with a 3 -incl tell-tale hole, the
least cross-sectional area would he -

first, obtain pitch of threads. (p)

12

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

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

D=1 —2 % 0062475

D" =1 —0.124950

1) == 0.875 inch.

then, obtain area at root of thread a follows :

. 0.875y ¢
Area == 3.1416 Xl —
2

Area = 0.6013 square inch -
from this deduct the area of a 3 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 the reduced section. This
diameter should be checked against the diameter at the
root of the threads and whichever is the least should ke
used in obtaining the least cross-sectional area of the
stavbolt.
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A wogetaions

Buresw of Locomotive fnspection of the Intersinte
Commerce Commission
Chief Inspector—John M. Hall, Washington, D. C.
Assistant Chief Inspector—]. A. Shirley, ‘Washington.
Assistant Chief Inspector—]. B. Brown, ‘Washington.
Bureun of Navigation and Stesmboat Inspection
of the Department of Commerce
Director-—Joseph B. Weaver, Washington, D. C.
Awperican Uniform Boiler Law Societv
Chairman of the Administrative Council—Charles E.
Gorton, 95 Liberty Street, New York.
Boiler Code Commitiee of the American Society of
Mechanical Englneers
Chaipman—D. G. Jacobus, New York.
Acting Secretary—M. Jurist, 29 W. 39th Street, New
York.
Wtionnl Board of Boiler and Pressure Vessel
Inspeciors
Chairman—William H. Furman, Albany, N. Y.
Secrerary-Treasurer—C. O. Myers, Commercial Na-
tonal Bank Building, Columbus, Ohio.
Vice-Chairman—F. A, Page, San Francisco, Cal.
Sratistician—1L.. C. Peal, Nashville, Tenn.
1oternational Brotherhood of Boiler Makers,
Weldevs, [ron Ship Builders and Helpers of America

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

Jesistant International President—]. N. Davis, Suite
522, Brotherhood Block, Kansas City, Kansas.
Tniernational 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-—]oseph Reed, 3753
S. . Wadison Street, Portland, Ore.; W. A. Calvin,
Room 402, A. F. of L. Building, Washington, D. C;
Hurry Wicholas, 6215 S. Benton Blvd., Kansas City,
Mo, W. E. Walter, 637 N. 25th Street, Fast St. Louis,
. J. H. Gutridge, 2178 South 79th Street, W. Allis,
Wis.: W. G. Pendergast, 1814 Eighth Avenue, Brook-
lyn, N. .5 W. J. Coyle, 424 Third Avenue, Verdun,
Mongreal, Quebec, Can.; A. M. Milligan, 262 Trent
Avenue, Fast Kildonan, Man., Can.; J. F. Schimitt, 28
S. Roys Street, Columbus, Ohio; William Williams,
1615 S. ¥. 27th Avenue, Portland, Ore.

Waster Boiler Makers’® Association

President - M. V. AMilton, chief boiler mspector, Ca-
nadian National Raihway. :

Vice-President: William N, Moore, gencral boiler
foreman, Pere Marquette Railway.

Secretary-Treasurer: Albert ¥ Stiglmeicr, general
foreman boiler maker, New York Central System. West
Albany Shop.  Address, 29 Parkwood Street, Albany.
N. Y.

Chairman Executive Board: William N. Moore.

Pwxecutive Board-—Three Years: \Wilham N. Aoore.
general boiler foreman. Pere Aarquette Railroad ;s Carl
A. Harper, general boiler inspector, Cleveland, Cin-
cinnati, Chicago & St. Louis Railroad: 1. C. Umlauf,
supervisor of boilers, Erie Railroad.

Fyecutive Board—Two Years: M. V. Milton, chief
boiler inspector, Canadian National Railwayv; Charles
J. line, locomotive inspector, Interstate Commerce
Commission: Sigurd Christopherson, supervisor -of
boiler inspection and maintenance, New York, New
Tiover £ Harttord Railroad. ‘

Ty

FExecutive Board—One Vear: George L. YVoung,
boiler foreman, Reading Company; C. W Buffmgton,
general master boiler maker, Chesapeake & Ohio Rail-
road ; A. W. Novak, general boiler inspector, Chicago,
Milwaukee, St. Paul & Pacific Railroad.

American Boiler Manutaciurers’ Association

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

Vice-President: W. F. Keenan, Jr.,
Corporation, New York.

Secretary-Treasurer: A, C. Baker, 70¢ Rockefeller
Building, Cleveland, O.

Fxecutive Committee (Three vears); A. AV, 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. Knoblock, Union
Iron Works, Erie, Pa. A. G. Weigel, Conibustion En-
gineering Corporation, New York. J. F. Dillon, Jr.,
Struthers-Wells-Titusville  Corporation. Warren, Pa.
(One vear): F. H. Daniels, Riley Stoker Corporation,
Worcester, Mass. M. E. Finck, Murray Tron Works,
Jurlington, Ta. A, G. Pratt, Babeock & Wilcox Com-
pany, New York. (Ex-Officio) : Starr H. Barnum, The
Bigelow Company, New Haven, Conn. Walter .
Keenan. Jr., Foster Wheeler Corporatior;, New York.

O¥FICE OF INDUSTRIAL RECOVERY COMMITTEE,
15 Park Row, New Yor
Manager—James D. Andrew.
Secretary—H. E. Aldrich.

Foster Wheeler

Geel Plate Fabricators Avsociation
President — Merle J. Trees, 37 West Van Buren
Street, Chicago, 1.

States and Cities That Have Adopted the
A.S.NLE. Boiler Code

Srates
Arkansas WMissourt Rhode Tsland
California New Jersey Utah
Delaware New York Wastington
Indiana Ohio Wisconsin
Maine Oklahoma District of Columbia
-Maryland Oregon Panama Canal Zone
Michigan Pennsylvania Terrizory of Hawai
Minnesota

Civies

Chicago, 1L Los Angeles, Cal. Memohis, Tenn.
Detroit, Mich. St. Joseph, Mo.  Nash ville, Tenn.
Frie, Pa. St. Louis, Mo.  Omana, Neb.

Parkersburg, W. Va.
Philedelphia, Pa.
Tampa, Fla.

Evanston. Il Seranton, Pa.
Houston. Tex.  Searttle, Wash.
Kansas Citv, Mo. Tulsa, Okla.

Giates and Cities Accepting Stamyp of the National
Board of Boiler and Pressuve Vessel Inspeciors

Syates
Arkansas Minnesota Oregon
California AMiscourt Pennsylvania
Delaware New Jersey Rhode Island
Indiana New York Utah
Marvland Ohio Washington
Michigan Oklahoma Wisconsin
Cities
Chicago, TIL Memphis, Teni. Sy, Louis, Mo,
Detroit, Mich, Nashville, Tenn. Seranton, Pa.
Erie, Pa. Omaha, Neb. Geattle, Wash. ™
Parkersburg, W, Va. Tampa, Fla.

Kansas City, Mo.
' . Philadelphia, Pa. -
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Compiled by Dwight B. Galt,
Pateot fawyer, Earle Building,
Washington, . C. Readers de-
siving copies of patents or any
ipformation regarding patents
or trade marks should corres-
pond divectly with Mr. Galt.

1,868,445,  BOILER, CHARLES W. BRABBEE, OF BRONX-
VILLE, NEW YORK, ASSIGNOR TO AMERICAN RADIATOR
g}(ﬁ)}%ﬁsl;:z%‘;\f‘i, OF NEW YORK, K. Y., A CORPORATION OF NEW

Claim.—A boiler comprising @ grate, a plurality of sections arranged

side by side. certain of said sections each having a depending water
wember communicaving therewith and terminating at its lower end above

the grate, cach of suid members haviog a transverse opening, said de
pending water wembers being arvanged side by side and cooperating to
form a depending baffle extending tramsversely of the wormal plase of
said sectivrs and dividing the space above the grate into two chambers
arranged one to the yvear of the other, sald transverse openings alining
communicziively to form a duct extending through said baffle, and means
at the Jower portion of yaid 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 1O THE BABCOCK & WILCOX COMPANY, OF BAY.
ONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY.

Claim — A wuter tube boiler comprising iobes and henders, an air vight
casing arcund said tubes attached o said headers, supporis to prevent

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

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

CORPORATION OF NEW JERSEY.. - S -

- Clatwi—Er ponibination, a boller having u‘i{tmxh space; u - superheated

Steampipy, i femperaiure yeg

ulutor coonected " th. said pipe snd heving o

“through the sepond mentiched banks of tubes. One elsive, - -

churaber beneath the normal water level of the boiler, meaas for vty
taming a supply of water in the chamber, reans for passing e ikt
from the pipe through the chamber while maimtaining it otg of conty -

with the warer therein, a connection from the upper part of wid chamber
to said steam space, two connections fromn the lower part of the chamber
to the water space of the boiler, and means for causing u civewdatiog
through said water conmections and chamber. Ten chiimy,

1,918,420, ARCH FOR BOILER FIREBOXES., ROBERT Y. KEED.
HAM, OF TORONTO, ONTARIO, CANADA.

Cleim.~In a locomotive boiler firebox. a bafile arch struciure dividing
the firebox into a combustion chamber and a furnace chamber und com-
posing a series of water tubes having spaced parallel brick-supporting
reaches and reaches laterally converged and disposed in superposed YO#-

tious to provide increased communicaiing. spuce between waid gombumiwn
chamber and furnace chambgr; and bricks suppo by suid puarullel
reaches of the tubes and closing the spaces therebetwern.  Elevea clutmy,

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

Claiv.—A steam boiler comprising a casing, a fire box in said casing.
means for heating the fire box, a pair of parallel stearmn drums arvaanged
in the casing directly above the fire box, lower drums arringed in the
casing adjacent the fire box, downwardly and outwardly extrnding bunks
of tubes connecting the steam drums to the lower druras, dagonally ex.
tending and inter-crossing banks of tubes connecting the lovier drums go

the steam drums and arranged directly in the path of combustion {rom
the fire box, deflectors arranged between the first and second banks of
tubes, deflectors arranged between the first mentioned deflectors and the
wally of the casing for forming downwardly and upwardly extending pas.
sages with the first nientioned banks of tubes arranged in the downwardly
extending  passages, means connecting the upwardly extending passages
to a smoke stack, feed water henting means in the upwaruly extending
passages and conunected to the steam drums, a steam collecting drum uy.
ranged in the casing between the steam drums, a series of tues connected
o the steam druoms throughout the lengths thereof wnd to the stewm vl

‘lecting drum, a superheated steam outlet headey arranged below the steaw B
collecting drum, and superheated tubes connecting the steam collecting

drion with the super-heated steam outlet header and extending dowavinrdly

all
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Will Help You Matmmm
ﬁ&@mﬁu@m And Reduce Costs

LL railway reports indicate that the boiler shops are 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 eliminute many
problems, speed up repairs and assure big savings In main-
tenance costs.

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 least 60 per cent.

Action Now Will Prevent A Lot QF Trouble Mext Vear.
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GET TOCETHER DEPARTMENT
POSITYONS OPEN  POSITIONS WARTED

POSITION OPEN

For Foreman for Boiler sShop.  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
last employed. Address Box 592, Borerk Maxex &
Prate Fasricator, 30 Church St., New York, N. Y.

POSITION WANTED

Layerout—20 years’ experience in light and heavy plate
work of every description.  Able to estimate jobs.  Ad-
dress Box 593, BorLer MAKER axp Prate Fanricaror, 30
Church Street. New York, N. Y.

Classified Advertisements—Help and
Situation Wanted advertisements appear-
ing in the “Ger Together Department,”
10c 2 word an insertion. Minimum
charge $2.00 for each insertion. For Sale
Advertisements $10.00 a column inch,
Any mumber of inches may be used. Copy
must be in this office by the 10th of each
month preceding to insare insertion in the
s5ue.

Locomotive and Boiley
Empmﬁ:m Handbool

By A. J. O Neil

Formerly Locomotive Inspector, Transit Com- ;

mission for the Stave of New Vork

Furnishes all the information necessaty Yor the hoiler

maker, machinist, engineer or firemnan vho wishes to pass
an examination for the position of locomotive or boiler
mspector. One hundred and sixty-two cuestions are given

which might well form the basis of an examination for

inspectors.  All Federal laws, rules ani requirements of |

the Interstate Commerce Comrnission are included.

Second edition, 297 pages, 140 illust rations, 5 x 8
inches, flexible binding. %2.50

Sent on Ten Days” Frse Evamination

Book Service Department
Simmons-Boardman Publishing Corporation
30 Church Streer, New Yok, M. ¥,
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Flanged and Dished Heads of all types, in large dismeters and heavy gavges . . . in Standerd,
ASIE., ellipticel and shallow dish specifications . . . are WORTH specislties—of WORTH

CHIALITY , through snd through,

Complete mechanicsl equipment, expert workmen of gcmg experience under intelligent, capsble
mansgement, and unequaled shipping facilities, guarantee the finest possible work plus the best
possible service.

Specily WORTH on your next order—and be convinced!

Literature anrd prices upon request.

REPRESENYAYIVES:
Wew Yorl, WL Y, Bosbew, s, Loy Auwgeley, Cofis. Cheveland, Ghio Chiesge, tH. Sun Friuedves, Culth
Wes. C. Dicley Edward M. Lloyd Duscggéﬁncfg\etak and E.E Bond Theo. L. Dodd & Co. W §. Hunford
: tbonbedd & Yavouds, Casade
Pitbaryh, Pu, Houston, Tures e Loels, Mo. Dutroit, Mich, Seettly, Waol. Dmmmonf I\?\‘;UCuuH i
MeKee Oliver, Inc. The Corbett Corp. Hubbell & Sharp H. L. Sevin W. C. Scort, Jr. Co., Led,

QTG I
T
A
:
i

ht g; *Mi)'" L !




W]UQHS mm knows bm}fw tubis.
l[”m“ chirey years huds been bmﬁd

ing bollers. Hundreds of cubes haye_ .
p¢w®d’< through his skillful hands. .
He's watched them go in—and Bo’s ™
seen them when they came our., He
knows juse abowt what o expece

frov o tube the fivst time he puty a
tool vo it. Listen to what he says
about Warrowar, Seamless Tubes:

¥ ey goin withost trouble. ” Tu's
By WATHONAY, Seamlesy Boiler Tuiws-
wre swright, tree to fuege, vmotd, clyan-
wned poowd, Byworag mill volerunoes insgie
thely dimenvionnl veosrusy, They slide :
chrougly the rube sheet more easily. Bogh
one iy exeeddy lilke the other.

“ ¥ ey e fust and easy to install”’
WNATIONAL Seamless Boiler Tubes can be
eesily Haved, rolled end headed into flue
sheety beouvve they are exceptionally due-
tile, wed becawse every vabe iy covsplesely
werrenled, That meuny fxw& mﬂmllmnou u.mﬂ
fow lulbor sout Em* ynuu _

“Po shever seen one spliv ver. " Ne,
wind B msver will, for the very good vesson
thug FEATIONAL Boiler Tubes wre seamlesy

—picreed from o solid billet of sresl—with

sut welds thue might wplit ov fuil during
ingtullurion or when the serviee gety tough,

“They last lowger.”” Why? Becsugs
they're mude only of “killed”’ opeashearth
or eleetris furnace steels—of highey creep

wireugede, vaiform density and soundpess~—

fees frow luminations—with improved hewt
trunsfer charssteristics. Al for vomplers
deseripive datw,
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