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and two gauges independent of each other, one of which must . densed within the boiler. Banked fires will usnally keep up the

€ a glass gauge, so constructed that the tube may be readily

cleaned, and its casing conspicuously marked for the lower
Water level.

pressure even in unprotected boilers when the engine is stopped.
Steel boilers appe r to be making slow progress in France, as
shown by a paper recently read by M. Jourdain, whose paper

All boiler plates (not in separate superheaters, or small, and : discussed the sulject of hoiler inspection associations, stated, ac-

% Jocated that they cannot become red hot) exposed to the flame
on one side must be in contact with water on the other side.

|

cording to Enginecering, that a certain number of makers were
employing steel plates for parts directly exposed to the fire, but

he registry of all * fixed ** boilers must be made before they | that he did not know of any stationary boiler constructed

¢an be put to work. It must show the origin of the boiler, the
and special number, and the purpose for which it is used.

A table is annexed to the (fecree that shows the temperature
of the water in any given boiler when working at limited pres-
Sure, and all boilers are classified by multiplying their capacity
In cubic meters by the temperature in excess of the atmos-
Pheric boiling point in degrees centigrade. Boilers giving a pro-

uct greater than 200 are denominated first class ; those from 50
to 200, second ; and those at or below 50, third class.

Boilers of the first class must be fixed in one story buildings,
and if not protected by heavy walls, 50 meters must intervene

tween them and any dwelling house, but in no case are they
to be nearer than 3 meters, except when located with their top
ne 1 meter or more below the ground line.

. Boilers of the second class may be fixed in workshops of any
Ind if no part of them are dwellings.

Boilers of the third class may be placed in shops or dwellings,
Provided the furnace is half a meter clear space from neighbor-
Ing housges.

Portable boilers, or such as do not require special fixing or
Setting in brick, must, in addition to the above, be provided
With an engraved plate, on which plainly appears the owner’s

oiler number and his business address. The attendant must
€ able to show a copy of the registry declaration whenever re-
Guired to do so.
All the regulations, except those specially applicable to station-
ary, apply also to locomotive boilers, but some special rules re-
la‘lng to the rights of locomotion are provided.

etached vessels that may be heated by steam to above the
niospheric pressure of a capacity greater than 22 gallons

nglish) must also be registered and stamped, and the test pres-
Sure must be 50 per cent. in excess of the working pressure, but
Bever more than 57 pounds per square inch. They must be pro-
Vided with safety valves that will, when lifted, prevent the
p"‘?sur,e from rising above that indicated on the stamp.

Tanks in which water is confined at high temperatures, serv-
Ibg ag storage reservoirs of power or heat, are subject to the same
Tules ag receivers of steam.

Sers of steam apparatus must see that they are kept in good
Working order, and report to the official engineer any importaut
™epairs that are made after inspection.
thl" case of accident, by which injury to any person is caused,

© owner or his representative must at once report to the local
Police und the government inspecting officer, who will proceed
P 800n as possible to the scene of accident, and report to the

rocureur of the Republic and the Chief Engineer, who will in-
orm the proper magistrate. '

T'he building must not be repaired nor the fragments of the
Xploded Loiler removed or altered before the engineer makes

18 offi cial inspection.

In 1878 there were 79,071 land boilers and steam vessels under
Surveillan ce in France, of which 32 exploded during that year,
or Bbearly 1 in 2,200, while they were among marjne boilers in

© 8ame year 1 explosion in every 614 boilers.
an’ cM. asks : *“ Is there any difference between the bursting

U explosion of steam boilers i 1t may be said in response
r at by common acceptation among eugineers bursting wmeans
UPture, while explosion implies rupture, but it is also accom-
g‘"'e@ by detonation. The terms as applied to bombshells are
sed Indiscriminately by many writers. As applied to steam
Oilers ¢“bursting”* may be considered a rupture from internal
s:e“u"» and * explosion ” the loud noise and flying to pieces
or the boiler afier the rupture. This last will always oceur with
. 1nary working pressures of the initial rupture is of sufficient
28 and suddenness to instantly relieve the contained water of

E’;e&lure. Every elementary atom of the water then gives up its
f}ug(t]a of steam, which causes an expahsion of the mass of such

€lness that it may be characterized as explosive.

an e‘lOt.her correspondent ns!(s ;. *“Does it take more fuel to run

pre Nglne with steam at a given pressure than to keep the same

a S8ure without running the engine ¥’ A. Yes. To maintain

wg‘l‘eu Pressure already existing in a steam boiler no fuel at all
uld be required when no steam is withdrawn from or con-

. entirely of steel.
Place where it is fixed, its shape and heating surface, its official .

As M. Jourdain is in a position to be well
acquainted with French practice, we conclude that our neigh-
bors are greatly behind us in the use of steel tor steam boilers.

A Jarge steam pipe conunecting the boilers with the engine at
Foster & Merriam’s shop in Meriden, Conn., is reperted to have
recently burst with a noise like the explosion of a cannon. John
Leary, who was in the vicinity, was badly scalded, and a boy
named Doran was knocked senseless. The engineer is reported
as saying that the pipe was too tightly bound in the brickwork,
hence the explosion. If he had told us that water had collected
in the cast iron pipe and had cooled during the night, so that
unequal expansion occurred on opening his valve in the morn-
ing, he would have made a reasonable statement. Many a cast
iron pipe has done so before.
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BUTTON-SET RIVETING FOR BOILERS.

‘¢ Button-set riveting,” which means forming the zoue of a
globe on the rivet by means of a concave ““set >’ and a sledge,
has been generally regarded with disfavor by boiler makers, but
it has been long used by oil tank builders, enabling them to
erect large tanks with astonishing rapidity and at correspond-
ingly low cost of labor. The fine appearance and general good
character of this work led enterprising boiler makers, who were
not in condition to warrant the expense of steam riveting ma-
chines, to clandestinely try this methed on steam boiler sie]ls,
and it has at last found favor among reputable makers, who now
employ it openly, and they are supported in it by most })eople
who understand the difference, except perhaps professional hand
riveters, whose occnpation is injured by its adoption:

We take the following from an interesting report hy Mr.
Wells to the recent convention of Railroad Master Mechanics at
Providerce, on the subject of *“set riveting,” as compared with
*“steam " and hand riveting ” of locomotive boiler<.  The plan
of *“set”’ riveting consists in placing upon the inserted hot rivet
a set, mounted upon a handle, as smiths' sets, flatters, and hot
chisels are, and having a cavity of the shape and dimensions of
the desired head in its lower end, and ‘“driving’’ the rivet by
strokes from one or more sledges upon the other end of the set,
—a heavy holding iron being used to meet by its inertia the
force of the sledges.  The weight of the set deseribed iv 2} to 3
pounds, of the sledges 9 to 10 pounds, while the holder or anvil
placed upon the other end or head of the rivet is ahout 60
pounds, and held firmly against the-work by the short arm of a
stiff lever of the first order.

The skill required for this work is readily acquired by laborers
of ordinary intelligence, and consists merely in properly placing
the holder, holdiug the sct squarely on the rivet, and delivering
fair blows upon its upperend. The first blows serve to upset the
body of the rivet in the hole more effectually than blows struck
with light hammers directly on the rivet point, and 24 blows in
all, at the rate of about 80 per minute, finish the ““setting” of
the rivet, and half a dezen blowsupon a ““flatter ” placed on the
lap near the rivet completes one rivet, except a few blows more
on the set to give the head a nice finish according to the taste
of the workman.

Thus are driven on the shell of a boiler 30 rivets per hour, or
an average of 22 on all parts, includling changing holts, drifting
holes, and adjusting the work. Hand riveters averag: about 125
rivets per day of twelve hours and a half, or 10 per hour, under
similar conditiuns. The report shows that the riveting of a lo-
comotive boiler containing 1,722 rivets will occupy 65°85 hours,
at a total cost for labor of %44.77, or an average of 264 cents
each rivet, against which stands 5-84 cents each for rivets driven
by hand at therate of 10 per hour. The ditference in favor of
set riveting is shown to be 54 per cent in cost and 51 per cent in
tine. From the drawings exhibited, showing sections of laps
riveted by the two methods as well as by steam rivetery it ap-
pears that ““set ** riveting is the most perfect in the matter of
the rivet filling the hole. The remarks by members that follow-
ed the report indicated that no discussion was possible, since all
seemed to think favorably of this method, and the president of
the convention thougnt, that being the case, it ought to be
adopted at once.




