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To all whom it may concern: 
Be it known that I, NICOLAs YAGN, of the 

city of St. Petersburg, in the Empire of Rus 
sia, have invented certain Improvements in 
Feeding Apparatus for Steam-Boilers, of which 
the following is a specification: 
The invention has for its object improve 

ments in the construction of the hereinafter. 
described self-acting apparatus for feeding 
steam-boilers with water, which is in the po 
sition to replace advantageously all hitherto 
used apparatuses for this purpose. 
The construction of this new self-acting 

feeding apparatus is shown in vertical section 
in annexed drawing. . It is composed of two 
metal reservoirs, cylindrical or otherwise 
shaped, R. and R', one of which, R, is placed 
vertically above the other, R. In order to 
render the interior of these reservoirs easily 
accessible the bottom of the reservoir R and 
and the lid of the reservoir R are made to 
be taken off. To insure these reservoirs being 
hermetically closed there may be placed be 
tween the borders of the bottom of R and of the 
lid of R', and the flanges C C of both reser 
voirs, caoutchouc rings. (Not shown in the 
drawing.) The said flanges and borders, with 
the caoutchouc rings inserted in between them, 
are tightly screwed together by means of 
screw-bolts at a. The space O between the 
two reservoirs is filled up by a cushion of 
Wood or other material, which is a non-con 
ductor of heat. The reservoirs R and R com 
municate with each other by means of the 
bent pipes B and C, the lower bend of the 
pipe B being placed on a level with the bot 
tom of the reservoir R', while the lower bend 
of the pipe C is placed below this bottom. Be. 
sides, the pipe C communicates with the lower 
part of the reservoir R by means of the short 
pipe d. For the purpose of cleaning the piped 
the opening y is made in the side of the pipe 
C, exactly opposite the pipe d. The opening 
y is closed by means of a screw, Y. To in 
crease the action of the feeding apparatus it 
is advisable to divide the water entering the res 
ervoir R through the pipe C into thin stream 
lets by letting the same pass, for instance, 
through a perforated plate, m, placed for that 
purpose before the aperture of the pipe C. S 

is an obturator or valve in the reservoir R to 
keep the orifice of the pipe B shut. This valve 
is provided with a float, T, and turning on 
the pivot U. The purport of this valve is to 
prevent any premature and therefore detri 
meutal circulation of the water in the feeding 
apparatus, as will be explained further below. 
At the topmost point of the self-acting feed 
ing apparatus there is an opening, X, which 
can be closed either by means of a screw or 
a valve, or some other corresponding appli 
ances. This opening is to let the air escape 
out of the feeding apparatus at the beginning 
of its being filled with water. During all the 
time that the feeding apparatus is working 
this opening remains closed. W is a float in 
the reservoir R. With a central hole, W, the 
diameter of the float being a little less than 
the inside diameter of the reservoir itself. 
The purport of this float will be explained 
further below. A is a feeding-pipe commu 
nicating the reservoir R with a well or other 
cistern, which contains the alimentary water. 
This pipe is provided with one or two valves, 
f, of any suitable shape, giving way to the 
water from the well to the reservoir R, but 
preventing its passing vice versa. Where an 
ordinary forcing-pump is used for filling the 
boiler beforehand, and for cleaning the same, 
it can be advantageously connected with the 
pipe A to fill the self-acting feeding appa 
ratus beforehand with water. In the con 
trary case the filling can be done through the 
aperture X. Besides the pipes B, C, and d 
the reservoir R is provided with a pipe, g, 
which passes through the side of the boiler 
D, and terminates there at the height at which 
the Water is to be kept in the boiler. The 
pipeg is furnished with a screw, K, used to 
diminish or regulate at will the passage of 
steam through it. This screw K may be re 
placed either by a suitable tap or sliding 
valve. The reservoir R is provided with a 
valve-box, h, having a valve, l, of any suita 
ble construction, opening itself downward. 
The valve-box h is connected by means of a 
coupling-box, i, with the pipe E descending 
near to the bottom of boiler, so that the lower 
end of the pipe is continually under water. 
The valve l lets the water pass freely from 

  



the reservoir R into the boiler D, but pre 
vents it passing in the opposite direction. 
The above-described self-acting feeding al 

paratus may be placed immediately above the 
boiler, or at its side at some distance from it, 
which is preferable, as so placed it will not be 
exposed so much to the influence of heat al 
ways existing above boilers. In this case the 
whole length of the pipeg must incline toward 
the boiler. 
The working of the self-acting feeding ap 

paratus is as follows: Supposing the whole 
of the feeding apparatus-that is to say, the 
two reservoirs an all the pipes-be filled with 
cold water, and that the level of the water in 
the boiler be a little albove the lower extrem. 
ity of the pipeg, so as to cover it. It is evi 
dent that under these circumstances the Wal 
ter cannot empty itself from the feeding ap 
paratus, which will remain full till the level 
of the water in the boiler lowers itself below 
the lower extremity of the pipeg. As soon 
as this takes place the equilibrium of the water 
in the reservoir IR ceases to exist, and the 
water commences to flow into the boiler D. 
In fact, no sooner is the lower xtremity of 
the pipeg above water than the steam dis 
places the water in it, and enters into the res 
ervoir R. As the water contained in the lipe 
E and in the reservoir R is not kept any more 
in an equilibrium through the sucking power 
of the column of water in the pipeg, the valve 
l opens and the water flows out of the reser 
voir R' into the boiler D. This flowing out 
or psssing over of the water into the boiler D 
will go on until the lower extremity of the pipe 
g is shut again by the water in the boiler, 
The water will then enter again into the pipe 
g, which puts a stop to the flowing out of the 
water from the reservoir R. When a fall of 
the water-level in the boiler D again takes 
place the same operation of the feeding appa 
ratus is repeated, and a fresh quantity of wa 
ter flows out of it into the boiler D. It is ev 
ident that the level of the water in the reser 
voir R' must in consequence get gradually 
lower, and, after a certain time, fall to the 
level of the lower bend of the pipe B. It 
must be remarked liere that the valve S ceases 
to close the orifice of the pipe B in reservoir 
R when the water - level in this reservoir 
has fallen below the lower border of this ori 
fice. The water level falling still lower, the 
float T and the valve S go down also, and 
leaves the orifice of the pipe B open. As the 
short branches of the pipes B and C commu 
nicate directly with the reservoir R', and as 
there is besides the pipe d, it is easy to under 
stand that at a fall of the water-level the 
water in the reservoir R and in the short 
branches of the pipes B and C will always be 
at the same height. 
When the water falls below the lower bend 

of the pipe B the steam passes into the long 
branch of this pipe, the equilibrium of the 
water in the upper reservoir R ceases, and 
the water empties itself into the reservoir R 
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by the pipe C. The steam, continually enter 
ing the reservoir R', the screw K being con 
stantly open, by meeting cold water the steam 
condenses instantly. A due vacuum is pro 
duced in the feeding apparatus, and conse 
quently the valve l presses strongly against 
its seat, obstructing the passage of the water 
from the boiler to the feeding apparatus, and 
soon the feeding apparatus fills with cold wa 
ter, which rises from the well or some other 
cistern by the pipe A, forced up by the at 
mospheric pressure. 
As soon as the feeding apparatus is filled 

again with water it continues to work, as 
above described, the water will again flow 
into the boiler D from the reservoir R', another 
condensation of stealm takes place, the feed 
ing apparatus will then fill itself with cold 
water, and so ol), so that the action of this au 
tomatic feeding apparatus is a continual one, 
and the boiler D is always getting new sup 
plies of water. The greater the dispense of 
steam, the oftener will it pass into the pipeg, 
and the more energetic will be the action of 
the self-acting feeding apparatus, requiring 
no looking after on the part of the machinist 
or stoker; but if the dispense of steam ceases, 
the working of the apparatus will cease at the 
same time, and recommence perfectly of itself 
as soon as the dispense of steam takes place 
again. 

It is evident that in consequence of the 
working of the self-acting feeding apparatus, 
as described, the level of the water in the 
boiler will always be at the height fixed by 
the position of the lower extremity of the pipe 
g. For the regular working of the self-acting 
feeding apparatus, as described, the reservoir 
R. ought to be as little subject to heat as pos 
sible. For this object a cushion, O, is placed 
between the reservoirs R and R, either of 
wood or of any other non-conductor of heat, 
As the pipe B will always be warmer than 

the pipe C, because steam periodically travels 
along the former, while through the latter 
nothing but cold water flows periodically from 
the reservoir R into the reservoir R, there 
may be produced in certain cases between 
these two reservoirs a continuous circulation 
of water along the pipe B upward, and along 
the pipe C downward. This circulation might 
sometimes result in so heating the water in 
the apparatus as to prevent the condensation 
of steam requisite for drawing up water by 
the pipe A. 
To obviate this inconvenience an obturator 

or valve, S, is arranged in the reservoir R 
quite close to the orifice of the pipe B, such 
valve being connected to a float, T, and piv. 
oting by an arm or lever, U, fixed to the side 
of the reservoir R. As the circulation of wa 
ter cannot occur when the level in the reser 
voir R is below the lowest point of the orifice 
of the pipe B, the valve S, being then no lon 
ger required, automatically leaves the said ori 
fice by following the float T. 

In order to avoid excessive condensation of 
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steam in the upper reservoir R, which might 
be caused by spray resulting from disturbance 
of the Water therein, and lead to the pressure 
in this reservoir becoming less than in reser 
voir R', which would interfere with the regu 
lar Working of the feeding apparatus, I con 
sider it advantageous to furnish the 1reservoir 
R, with the before-mentioned float W. To 
prevent the float, when at its highest posi 
tion, closing the orifice of the pipe B, the 
same is provided with a hole or passage, V, 
in its center. The float W may be, in some 
cases, advantageously substituted by one or 
more partitions, n, placed near the lid or cover 
of the upper reservoir R, and consisting of 
perforated metal plates or sieves. The steam 
entering through the pipe B in the upper 
reservoir R-While the water in the same 
empties itself-spreads all over the perforated 
plates or sieves, and in passing through all 
the holes presses uniformily on the whole sur 
face of the water, not disturbing it, prevent 
ing, therefore, spray, and thus obviating any 
excessive condensation of steam. 

I make the Water-pipe A communicate, by 
preference, with the lower part of the reser. 
voir R, for should this pipe communicate with 
the upper part of the reservoir R the cold wa 
ter meeting the steam, which enters this res 
ervoir by the pipe B, might, under certain cir 
cumstances, condense it so that the pressure 
in the reservoir R becomes less than in the 
reservoir R, which would make the feeding apparatus Work irregularly. 

It has been remarked above that the screw 
K-which can also be replaced by a tap or 
sliding valve-serves to regulate the passage 
of steam through the pipeg. By means of 
this the influx of steam into the reservoir R/ 
can be regulated accordingly to the pressure 
of steam maintained in the boiler. Once so 

regulated it will not be any more necessary to 
touch the screw, tap, or sliding valve K. 
Having now described the nature of my in 

vention, and the manner in which the same is 
to be operated, I would have it understood 
that I do not confine myself to the precise de 
tails and arrangements of construction as 
herein set forth, as these may be varied, the 
peculiar characteristics and main features of 
my invention being at the same time retained. 
What I claim as my invention is 
1. In an automatic boiler-feeder, the combi 

nation of the reservoirs R. R', pipes B, C, and 
g, and the means, substantially as described, 
for spreading the steam in the reservoir R, 
substantially as and for the purpose specified. 

2. The combination, with the reservoirs R. 
R', of pipe B, having valve S, operated by float 
T, and pipes C, E, and g, substantially as and 
for the purpose described. 

3. The combination, in an automatic feeding 
apparatus, having two reservoirs, R. R., placed 
one above the other, and communicating with 
each other by means of pipes B C, with the 
boiler by pipes g E, and with a well or cistern 
by a pipe, A, of the float W arranged within 
the reservoir R, substantially as and for the 
purpose described. 

4. The combination, with a pair of reser 
voirs, R. R', supported one above the other 
with an intervening cushion, O, the reservoir 
R being provided with a perforated plate, n, 
as described, of the pipes A B C d Eg, the 
pipe B having a valve, S, operated by a float, 
T, arranged within the reservoir R', substan 
tially as shown and described. 

NICOLAS YAGN. 
Witnesses: 

N. TsHEXALOFF, 
C. L. F. WOSS, 

  


