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nited States Patent Office.

PAUL NARCISSE JOSEPH MACABIES, OF PARIS, FRANCE.
‘ “Le‘tt‘e/rs Patent-No. 90,04.:7,;dated‘May 11, 1869. . e |

IMPROVEMENT IN AUTOMATIC BOILER-FEEDERS.

AP

. The Schedule referred to in these Letters Patent and making part of the same.

To whom it may concern:. I 8
Be it known that I, PAUL NARCISSE JOSEPH Ma-

. CABIES, of Paris, in: the Bmpire of Frauce, have in-

vented certain new and useful Improvements in Water-

', Feeding Apparatus for Boilers; and I hereby. declare

the following to be a full, clear, and -éxact description

" of the same, Teference being liad to the accompanying

drawings. - : S ‘
The present invention Telates to a mechod of feed-
ing and supplying. boilers with water, differing in" its

- "essential characteristics from, those heretofore used,

,which -employ the -ordinary feed-pump, injector, and:

«other devices. ‘ v »
Different arrangements of my apparatus are used,

according to its -application to stationary or movable

" ‘engines. or-locomotives;, and they admit of “either a
constant or permanent: level in_ the boiler, or a level

varying at pleasure. : . »

- The apparatts is also’ capable. of operating auto-
wnatically, as injectors do, or mechanically, as the or-
dinary pump. - Lt can take cold water from great depth
“and foree it at the highest temperature. It can feed
at veryfeeble as well as at very high ‘pressures, and
there areno delicate organs, such as there are in pumps
and injectors, that are liable to: get out of order,

1 shall first. deseribe "the arrangement. of aw auto-
matic feed-apparatus for: stationary boilers, shown in
Figures 1 and 2 of the accompanying drawiugs..

It consists-of two receivers; A- A/, held on top by a

' balance-lever, d, oseillating on two gudgeons, f,in the

‘column B. o

- At-their lower ends dre Vert;ically—diﬁded chambers
GG, which, by means of stuffing-boxes 7 ¢, are articu-,

* Jated to the hollow heads K K screwed upon the end |

“of ‘two-hollow arms, 1 7} fig.. 2, attached to the. heads

‘F and F.. These arms{ ¥ form, with the balance-lever

d, a parallelogram, which maintains at all times the re-

. ceivers:A A’ in a vertical position.

- The.one of the two compartments of the chamber
G or G, which receives the steam, is'extended or pro-
longed to about the height of the receiver A.or A’ by
a plunger-tube, ¢. - ' :
The"other compartment which receives- the. water
opens into the base of the sameireceiver. :
Phe two heads, B T, fixed to the tubular arms-7 7,
oscillate o two “hollow'sockets, C D, fig. 2, attached
to the ‘base of theé column B, formed. each ‘with two
compartments and four orifices, which- distribute sep-

“arately and alternately steam and water into the two
- receivers- A Al Cr ;

The two sockets, 0. D, and the two heads or boxes,
E B, constitute in effect two four-way cocks, , .

Phe coek C B is intended fo- distribute steam from
‘the four orificés @ ;b Uy fig. 1, separated-by & parti-
tion placed between thewm. Two- orifices, b by com-

muinicate with the dome of: the steam-generator, and
lead the steam to the apparatus. The two others,

| m——— R e

@ «, permit the steam to escape into -the atmosphere
or preferably into the water-reservoir. ’

The other distributing-cock, D.E, resembles in all
respects the one just deseribed; and distributes’ the

| water in the apparatus.

Tyo orifices, @ @, communicate with the interior of
the column B, which' itself is in communication with
the féed-reservoir. ‘

The two other orifices b b, communicate through an
interior or exterior tube with the base of the boiler or
steam-generator. ‘ Co ,

" In order t6 prevent the wearing out of the two cocks,
they are provided with two conical rings of iron, tem-
pered steel, bronze, aluminium, or anti-friction metal.

By .means of these two distributing-cocks, when ohe
of the receivers communicates with the boiler above
and -below, the other communicates in like manuer
with the feed-reservoir. . The steam contained in the
latter receiver escapes freely, and is condensed, and
the receiver is filled with-water.. On the other hand,
the other receiver; receiving steam from above through

- the plunger-tibe g, will contain water placed between

two equal pressures, which will consequently flowinto.
the-botler by reason of its own specific gravity, just as
it would in the open air or atmosphere. The water
thus passing out gives place to an equal volume of
steam, in such manner, that-when the one receiver is
empty and the other full, either in whole; or in part,
the equilibrium will be destroyed, and the -positions
changed, the receiver which rises filled with steam
will be-put in communication with the water-reser-
voir, its steam will escape, or-will be condensed, and

‘the water will be forced in by reason of the vacuum

thus. produced, or by the difference between the levels,
if the feed-water should be heated in such manner
as not to be able to condense the steam. .

" As soon as the equilibrivm between the two receiv-
ei's is about to be established, it is destroyed immedi-

‘ately, for by reason of ‘the angle formed by the arms

of, the lever 1 7, the receiver, which gains in.weight,
will also .gain in leverage, whilst that which loses in

.| weight will also lose in leverage.

In order to avoid any shock or jar in the apparatus,
I place upon the column B an oscillating cylinder, P,
fig. 1, furnished with a water or air-piston. This pis-
ton holds the levers of the receivers A and A/, and
only allows them to- drop in proportion to'the escape
and entrance of the air or water into the eylinder,
which takes place through a small orifice made therein.

This eylinder oscillates on two gudgeons %, resting
on the bearings n. ’ '

The piston-rod # is jointed ab each end, in two -

~oval slots formed in the large lever d.

I order to obtain a constant level, the tube which.
condinets the steamn into the apparatis is plunged into
the boiler as far as the permanent level or water-line.
Wheénever this plunger-tube enters the water, the water



from the boiler is thrown back into the receiver which
is being emptied. ' The pressure of the steam does not
take place in the upper part of the receiver, and this
water remains in the receiver until the steam-inlet
tube is opened and filled with steamn as far as the end
of the plunger-tube. g. - " :
In case: the feed-water is to be taken from a lower
level, the orifices @ @', of: the cock O E, communicate
with the interior of the column B, which is thus flled
with the feed-water, and acts as an isolated condenser,
which hastens the condensation of the steam, and pre-
vents, by means of the valve o, the water which might
remain in that receiver: whicli has just been emptied,
from being thrown back into the feed-reservoir,
The water which is stored in the chamber B, at the
moment when the equ'ﬂibriup}ﬂis destroyed; flows, by
means of its specific weight, into the receivers by open-
ing the valve o, and there causes a more speedy con-
densation.. -
‘When, on the contrary, the feed-water is to be taken
from a higher reservoir, the water need not be made
to: pass through the interior of the column B, and by
filling said column with steam, it may be provided with
all the safety-apparatus which the boiler usually car-
ries, such as-safety-valves, water-gauge; and: alarm-
whistle, by means of a float whose rod need not be
.provided with stuffing-boxes, which feature is very es-
sential to the effective operation of the last two named
apparatus. .
By means of this double-acting automatic feeder, I
" am thus enabled to obtain a continuous feed.

Figure 3 of the drawing represents the arrangement
of this automatic-feeder with a constant levél.

The feed of the cold water, which is drawn from the
lower reservoir R, takes place through the tubes ¢ b c.

The tube d is dispensed with, and its orifice closed.

The feed of the heated water from a higher Teser- |

- voir takes place through the tubes o d & ¢.

The. steam-escape pipe & terminates in a conical
tube, which opens immediately opposite the mouth of
the feed-pipe d, in such manner as to hasten the pas-
sage of the water into the apparatus.

A constant level is established in all cases by means

of the tube ¢, which is plunged into the boiler as far as-

the normal level or water-line.. This tube is enclosed in
a pertorated jacket, f, the function of which is.to pre-
vent the tube ¢ from being affected by the.ebullition
.of the water, which, without this precaution, would
‘produce variations of level. N

The feed of several boilers can be effected by a sin-
gle apparatus, if desired, by producing in each boiler
the constant level, no matter what may be the pres-
sure of steam in each of them. ,

In order to effect this, all that is necessary to do is
to place in each boiler (see fig. 3) an annular float,
operating arod, ¢, which regulates, through the plunger-
tube n, a valve, s, which closes the pipe from below. If
the Doilers operate at different pressures, the valve
should be equilibrated.

Secondly, the arrangement of the feeder operated
mechanically by movable engines. _

The arrangement which has just been described,
demonstrates that in order to obtain the automatic
movement, it is necessary to employ two receivers, A
A, of a capacity sufficient to overcome all the friction
as well as the loss in length of the levers.

These receivers have a little too great a capacity
for their employment in small movable machines. To
meet this case I have devised an arrangement of ap-
paratus which is operated mechanically by the steam-
-engine. ‘ ’ :

This feed-apparatus is composed {see vertical section,

fig. 4,) of areceiver, A, of cast-iron or sheet-netal, car--

rying on its upper and lower euds two tubes, B B’, on
which move two slide-valves, T T, united to the same
rod, Q, which is regulated by o cam, I, mounted ou
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a 'horizontal arbor, F, receiving a slow movement from
the engine.

The valve T distributes steam in the receiver A ; the,
valve TV supplies the same with water. R

The water arrives from' the feed-reservoir ‘through
1tihe_ orifice @, and returns to the boiler through the ori-

ce b.

The steam arrives through the orifice ¢, and escapes
through the orifice d.

The two orifices, « and d, communicate: simultane-
ously with the receiver. .

The steam escapes through ¢ at the same time that
the water enters through' a. ' ,

On the other hard, when the valves D T are elevated
to their highest point, the two orifices, @ and d, are
closed by the valves;:the two other orifices, m and u,
are open, the one, m, being in communication with the
steam-space, the other, %, with the base of the boiler.

The water which has filled the receiver A will thus
flow into the boiler, by reason of the difference be-
tween the levels, and give place to a volume of steam
which escapes, andis condensed when the valve is again
brought to its lowest position.

It will of course be understood that the apparatus
should be placed above the water-line of the boiler, It
is generally immediately over the boiler:

Thirdly, arrangement of the automatic feeder for
locomotives. (See fig. 5.)

the form of a pump, which is' composed of three pis-
tons, of different: diameters, tixed ‘upon one and the
same rod, and working in ‘one and the same cylinder,
* The largest. piston A receives steam through the
slide-valve D. _
. The function of 'this motor-piston;A is: to drive or
ram the feed-water through the intermediary of the
‘piston B furnished with a valve, a.

The smallest piston, C, is continnally pressed from
below by the pressure of the steam. = It serves to eause
the other pistons to rise to their highest point at: the-
Inoment when the steam which acts on the piston A
has escaped. ' The piston A should have a surface
greater than that of the two pistons, C and B The
piston O should have a sufficient surface to overcome
friction of the pistons, and to liff their weight.

The operation of the apparatus is as follows:

ters through the orifice d presses these pistons down-
wards.

The valve @ of the piston B will be closed, the feed-
valve m will open, and the water will fill the space
‘left by the piston B, which itself will force out the
water lying below the closed valve a. . .

At the moment when these pistons arrive near the

%, will bear upon the oscillating lever , (which is con-
.Dected with the slide-valve 4,) and will thus cause his
valye to rise 5o long as the eseape does not take place
through the orifice e. ’
When the escape does take place, the steam which

rise until the lower stop, g; on the piston-rod t, touch-
ing the lever I, causes the slide-valve to descend anew,
and allows the inlet-steam to act on the piston A.

At this time the slide-valve will remain stationary,
and the introduction of steam will continue uutil, as
before stated, the piston travels downward nearly to
the end-of its stroke, - . :

In order to insure.the complete unmasking or un-
covering of the distributing-oritices, I fix, upon the axis
of the lever &, a lever-arm terminating in a toothed
segment, », which regulates a pinion, s. "

Ou the arbor of this. pinion is nounted a counter-

vod of the slide-valves, and forces them entirely open.
Having now described wy invention, and the man-

‘When applied in this connection, the apparatus has '

When the piston A is elevated, the steam which en-

end of their stroke, the stop f, tixed on the piston-rod .

acts on the piston O, will cause the three pistons to-

poised lever, p, which thus acts powerfully upou the.

(s

Ny

N




ner in which the same is or may be carr1ed into.

. effect,

" What T clalm, and desire to secule by Letters Pat-

ent, ig—

1. The combination ofthelecelvexs with the tubular
suppormng-a,lms and upper lever, arranged to main-
tain said receivers at all times:in.a vextlcal pomtlon,

- ag'set forth.

2. The arraugeﬁlenrw1th 1espect to the receivers,. |.
of the vibratory tubular arms for supporting the same,’,

substantially as set forth.

3. The combmatlon, with the upper v1bmtory levu,
to which the receivers are:connected, of the oscillating
ceylinder and its plston-lod a.rranged to prevent the
excessive . movement of said lever, substantxally as
shown and set forth.

- g ‘ 90, 047

4. The combination,with the receivers, tubulararms,
-and lever, of the vertical tubular column B, serving as
a condense1 or steam-reservoir, as well as a support

“for the,différent organs of the apparatus, substantially
as herein shown and set forth, g

- 5. The arrangement of the joints’ and dlstrlbumng-
cocks ‘of the receivers and tubes, substantially in the
manuner herein shown and-spécified. i

“In testimony whereof, I have signed my name to
‘this spemﬁcabxon, before two ‘subscribing witnesses,

_ P.N.J. MAOABIES
. Witnesses: ’
F. Orncorr,
" 0. LaroxD,




