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THE AlIENDROlH & 
ROOT SAFETY 
BOILER. 

The Abendroth & 
Root safety boiler is 
illustrated in the 
cuts accompanying 
this article. It is of 
interest as being a 
successful safety boil­
er. It not only is 
non-explosive, b u t  
the same peculiari­
ties which make it so 
also conduce to econ­
omy of working, on 
account of the sub­
division of the water 
i n  t 0 small masses, 
freedom of circula­
tion, and large heat­
ing surface. Cheap­
ness of construction 
and facility of repair 
follow ftom the use. 
of straight t u b  i n g 
only in its�onstruc 
tion. 

The boiler proper 
is inclosed in a fire 
chamber 0 v e  r a 
grate. This chamber 
is conveniently made 
of brick, with iron 
front and cleaning 
doors. A rack of 
small tubes, f 0 u r 
i"n c h e:s in diame­
ter, is supported in 
an inclined position, 
and constitutes the 
Rteam g e  n e  r a  t i  ng 
portion. The tubes are connected continuously 
throughout by return bends, held in place by bolts and 
riuts. Feed water enters at the lower and rearward 

END TUBE CONNECTIONS. 

end of the boiler into a transverse pipe, connecting 
with the tubes, that acts as mud drum for the collec­
tion of any sediment that may form. The upper and 
forward end of the rack of tubes connects with larger 
hwizont'ltll'ipe!!. 'f'heM lUll back through the upper 
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THE ABENDROTH & ROOT SAFETY BOILER. 

part of the fire chamber, and at the rear have two con­
nections. One is with the rear of the tubes by means 
of several up-takes, one for each horizontal pipe. The 
other is with a horizontal transverse pipe, which acts 
as steam dome. To it the steam pipe is connected. 

The steam connections for both steam gauges and 
water column are taken from the front end of one of 
the large pipes. The water connection for the water 
column is taken from one of the down-takes at the 
rear of the boiler. 

These connections, and also that for feed water ani! 
steam, -are shown in the )ongitudinal view, partly in 
dotted lines. 

The position of the different doors is clearly shown, 
and illustrates the ease of access for purposes or' clean­
ing. Independent of the convex shape of the heating 
surface, that cannot retain flue dust, the accessibility 
of all parts makes the cleaning a simple matter. 
The methods of support at front and rear ate 
cast-iron beams with intermediate bridge w�ll 
blocks, for disseminating the heat, which can be 
seen in the S!1me view. 

The tubes are arranged alternately, as shown in 
the rear elevation and in the small cut of details. 
This favors a more thoruugh mixing of the pro­
ducts of com bustion and absorption of heat. Were 
the series of tubes arranged vertically above each 
other the gases from the fire ",,"ould have uno bstruct-
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ell channels through 
which to pass. As 
it is, in the actual 
construction, the cur­
rents are continually 
broken up by meet­
ing new tubes, so 
that their heat is 
m 0 s t effectually 
taken from them. -

The claims to safe­
ty in this boiler rest 
on the strength of 
tubes and on the 
fact tha t u n d e r 

heavy pressure they 
do not tend to actu­
ally explode. Little 

,-.lU.Q.r.e tqan It rupture 
can happen; Even 
if a tube exploded it 
could do no harm to 
life or property, the 
accident would be-so 
local and slight in 
amount. 

The facility of re­
pairs is also to be 
noticed. To replace 
a tube after the fire 
is orll.wn and the 
boiler is empty, all 
that is necessary is 
to remove two return 
bends at the .rear 
and two correspond­
ingones at the front. 
when the injured 
tube with its com­
panion can be pushed 
out of the front door. 
Then a new pipe can 

be i�serted, the whole being the operation of only a 
few minutes. Even drawing of the fire is not absolutely 
necessary for this operation. Its heat can be reduced 
sufficiently by banking. As all the work is done 
from the outside, the gases from the banked fire will 
do no injury to the workmen. Thus almost all neces­
sity for specially skilled labor is avoided. The repairs 
are a matter to be executed by a machinist. The boiler 
maker isnever required. The relative sizes of pipes are 
illustrated in the cuts. The boiler there shown is sup­
posed to have four inch pipes in its rack, with fourteen 
inch horizontal pipes. These boilers are used in some 
instances under a steam pressure of 250 Ib. to the square 
inch, thus demonstrating their absolute safety, and are 
giving most satisfactory results. - They are also in ex­
tensive use in this and all other countries. 

Manufactured and supplied by the Abendroth & 
Root Manufacturing Co .. No. 28 Oliff St .• NE!w York. 
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