(No Model.) 3 Sheetél—-Sh‘ée‘t I

J. 8. FORBES.
FEED CONTROLLING APPARATUS.

No. 467,717. Patented Jan. 26, 1892,
FIG L :
' 2 9n

=1
VA % & M

. | 7 P-“ﬁ

C ‘\l\\'f il
‘ l! Z  a f/’/,/% b €

v MR, % -{,rﬁ";// ST A M

,-1‘::
Y7

Eiy
Sninjbinisine

=\

i
———

A

h__
e ——— Sy

]

w—z

e ———
R e—
) i

T

e ——
——

N
. Y

"q

=——\"g

B,
L]

‘_'—'4—._—___1‘———'

N

—_——




(No Model.) 3 Sheets—Sheet 2.

~ J. 8. TORBES.
TEED CONTROLLING APPARATUS.

‘No. 467,717, Patented Jan. 26, 1892.

INVENTOR

i Sy

THE NOARIS PETERS CO., PHOTO-LITHO., WASHIRGTON, O, €.




(No Model.) o o 3 Sheets—Sheet 3.
J. 8. FORBES. .
FEED CONTROLLING APPARATUS.

No. 467.717. Patented Jan. 26, 1892.

INVENTOR
e S Tt
@@;{?

THE NOARIS PETERS CO., PHOTO-LITHO., WASHINGTIN, D, C,




[O

15

20

~ cup-shaped float C, open at its top and hav-
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end a coiled spring F? which presses against | hole being such as to be inside of and just
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To all whom it muay concerm:

Be 1t known thatl, JOHN S. FORBES, of Phil-
adelphia, in the State of Pennsylvania, have
imvented certain new and useful Improve-
ments in Automatic Boiler-I'eed-Controlling
Apparatus and Alarms therefor.

The following is a specification of said im- |

provements, reference being had to the ac-
companying drawings, wherein-

IFigure 1 represents a centrally-vertical sec-
tion through the device, showing certain of
the interior working parts in elevation. Fig.
2 1s a similar sectional view on a plane at
right angles to the plane of Fig. 1. Fig. 3 is
a top or plan view of the interior, the cap or
cover being removed. Figs. 4,5, and 6 are
detail views in vertical section of the valve
of the apparatus, showing the same in three
different positions; and Fig. 7 is an exterior
viewon a small scale, illustrating the appara-
tus as applied to a boiler and connected with
the starting-lever of an injector.

In said drawings, B represents the cylin-

drical casing of the apparatus, which isclosed

at top by a cap or cover B" and communi-
cates with the boiler Athrough the openings
b 0’ for steam and water, respectively. A

ing a depression ¢ in its bottom, moves freely
up and down within the casing, belng sus-
pended therein by means of the tubular valve-
operating stem D. 'T'he open lower end of
said stem extends down into said depression
¢, and is pivotally connected by a pin d’ to a
stud d, mounted centrally in the bottom of
tHe float. The upper part of said stem D 1s
bent, as indicated at D’, into an approxi-
mately U-shaped form, and the upper hori-
zontal leg of the U is freely connected at its
end to the end of the tubular arm K, whose
other end is rigidly attached to and commu-
nicates with the interior of a rotatable valve
¥. Thisvalve K is a hollow truncated cone,
whose base f fits closely against the vertical
side of a pendent block G, in which are situ-
ated the passages or ducts controlled by the
valve, as will be hereinafter deseribed.

The base of the valve F is provided with a
central exterior shaft or axis F’, which -pro-
jects horizontally through a bearing in the
block G, and carries at its protruding free

ing.

| the other side of theblock, and by its tension

retains the valve in place against its side in
the absence of steam-pressure within the cas-
Stops e ¢/, projecting from the top and
bottom of the block G, limit the upward and
downward movement of the arm K, and con-
sequently the range of rotation of the valve
I'. In the bottom or base f of the valve are
four holes «, o/, ¢ and @’ respectively ar-
ranged diametrically in pairs and in sub-
stantially the relation shown in TIfigs. 4, 5,
and 0. _ '

The block G is provided with three ducts
or nozzles ¢, ¢’, and ¢° leading inward hori-
zontally from that side which is the seat of
the valve F for different distances, and then
rising vertically through the block G, (see Iig.
3 and the dotted lines of Figs. 1 and 2,) their
upper ends registering with corresponding
ducts or passages formed in the cap B’ of the
casing.

The relation of the holes a, a’, ¢, and a¢’in
the valve to the proximate ends of the duets

g, ¢’,and g* is such that when the valve F is

turned into the extreme upward position of
the arm E (see Iig. 6) the hole a® registers
with the duet g*. In the extreme downward
position of the arm E (not shown) the hole ¢?
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registers with the same duct ¢, and in either

case the other two ducts ¢ and ¢’ are closed
by the bottom f of the valve. In the mean
position (see Fig. 4) all the duets are closed
by the bottom of the valve. In an upper in-
termediate position (shown in Fig. 5) the hole
¢’ registers with the duct ¢’, the other ducts
being closed, and in the corresponding lower
intermediate position (not shown) the hole «
registers with the duet g, the others belng
closed.

Mounted centrally upon the top of the cap
B’ is a vertical disk-shaped partition B? hav-
ing upon each of its faces an internally-
threaded annular flange, as shown at 0° 6° re-
spectively. Open-ended cylinders II IT', re-

pectively, are mounted horizontally in the
janges upon each side of the partition B% and
said eylinders contain loose-fitting pistons L
1/, connected togetherby arod I, which passes
freely through the center of the partition B~

In the bottom of each cylinder is an outlet-

hole, as indicated at [ [/, the location of each
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. clear a piston when it is in its extl eme out-
. ward position in its eylinder.

 continuation of the duct g thlolwh the cap B*

~ eylinder H'.

. IQ

e ~connects at h with theinteriorof the eylmdel_ |
H, and a similar continunation of the duct ¢’

' icommumcates at h’ with the mteum of the
The central duct ¢? is continued
- upward through the body of the partition B2

- and fer lnlnates In a screw-nozzle 7?, which is |

(See;

connected w1th the btemn-whlbtle II2 |
Tig. 7.) o o

L w1th eyes 7 ¢/, to one of which a rod I’ is at- | place, the return of the piston is unimpeded.

o tached leadmn' to the starting-lever I? of an

. of apump or controlling member of any suit-

S . able feed- water device fm the boiler.
. casing B may be provided with gage-cocks K |
K’ K*and with a glass gage M, 1f deblred
20

The operation of the devwe is as follows:

In Figs. 1 and 2 of the drawings the water-

. level of the boiler is supposed 1:0 be normal .

~ and the corresponding position of the float'C
- is such that the arm K is in its mean posi-

> tion, so that the valve I eluses all three of the
If now the water-level in the boiler .

-duets

Talls, the float C descends and turns the arm E

40

- downward, so as in the first instance to bring
the hole a into registry with the duet g. Upon |
this the steam which is in the interior of the |
- casing flows up through the hollow stem D |
- and arm K into the mtemm of the valve It
~and thence into the duct g.
Dby the opening 7 into the cylinder IT and at
once forces the piston L outward. The con-
~ sequent movement of the rod I’ shifts the
- lever I of the injector J into the position .

‘Thenee it passes

proper for commencing the feed. If, notwith-
standing the action of the feed, the water-level
contmues to fall in the bOll(—)l the farther de-
scent of the float C to the e‘{treme downward
position of the arm E b1 ings the hole ¢* into

- registry with the duct g7, and the steam now
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flowing upward thloun*h the stem D passes
thmuwh the duct ¢~ to the whistle H# thus
SOUndan‘ the alarm. If, however, the feed 18

suﬂimenb the float rises untﬂ 1t shrrhtly passes |

1ts mean p051t10n and turns the arm K into
the position mdlcated in IFig. 5. - This brings
the opening a’ into 1en'lstry with the duct_/
and the steam passes up through the stem D
and valve F into the cylinder . The press-
ure then throws the piston L’ outward and
the movement of the rod 1’ stops the action
of the injector or other feed device. This

position of the parts is indicated in Fig. 7.

If, however, through improper action or fail-
ure to Stop the feed_ the water continues to

‘rise1n the boiler, the corresponding rise of the

float C will turn the lever-arm K into its ex-
treme upward position, as indicated in Kig. 6

and bring the opening a’into leﬂ"lStlleth the
duet ¢3, thus opening communication with the
whistle and sounding an alarm for high water.

It will be observed that after the arm K is
tuarned either upward or downward to an ex-

tent sufficient to open communication with |

"The u pward

1in the same direction.

The

{:stde or .the other.

‘be observed, however,

feed 1s suf
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either cylinder the shifting action of the pis-
ton thereof takes place nmnedmtely and the .
piston remainsinits shifted position, notwith- L
standing thesubseguenteutting off of commu- -
nication by the further turnmﬂ' of the valve
\Vhen either piston -
reaches its extreme position, the holel or I’ of =

| 1ts cylinder is uncovered and free communi-

o

cation with the atmosphere is thus provided, . .
so that: the piston no longer remains nnder -
| pressure and the condensed steam can escape.
The p1stons L L’ are 1e,.-_,pectlvel y p1 0V1ded | When, therefore, the reverse movement takes =
80
{ The cup C, not being under pressure, hasno. =~
=m]eet01 (mdicated at J) or the throttle-valve |

tendency to leak; butshoulditdoso, orshould -

scends.

cup 1s minimized.

i-water overflow 1its top, it immediately de- : =
~As soon as ‘in deseending: it has. -
turned the arm K into a position which opens
] communication with a duct the steam-press- .
ure within the apparatus will force the water =~ =
‘which is:within the cup C up through the
tubular stem D and out through the duet, .
| thus clearing the interior of the cup. The go
object of the depression ¢ is to preserve the
equilibrium of the cup by concentrating any - -
accumulation of water which may occur there- .
1 1n, and thus preventing it from flowingto one
KFurthermore, the amount

of water which is allewed to remam in thez R

Inmy LettelsPdtent No 4:.18 GO: d.:wted De—g SN

sesses over the feeding devices and the alarm
1s of a different nature. . Thus insaid former

| :cembel 31, 1889, 1. hfwe speelﬁed a device for -
'dutomatmally opemnﬂ' the valves of a feeder

100 .

‘and indicator by the action of afloat. Itwill
that not only is the .
float itself d‘iﬂ:‘erent- f101n that of my present -
anvention, but that the control whieh it pos-

Ilt 5

patent, whenever the admission of steam to

the operative parts took place, the alarm was
necessarily sounded—afeature which in prac-
tice may cause the alarm to be sounded un-
necessarily, and hence tend to detract from
the effect thereof upon the operator to whom
it is addressed. |

It will be noted that in the present inven-
tion the alarm is not sounded until after the
state of affairs which led to the actuation of
the feeding mechanism has progressed in the
direction of danger.
of low water the injector orpump will first be
brought into operation,and if the consequent
lcient to 1est0re the water-level, or
even to prevent further fall, thealarm will 1101;
besounded; butif the feed is notsufficientand
the descent of the water-level continues the
alarm will be given. In the converse case,

where the water-level is rising, no alarm will

be sounded, except where the movement
which should have stopped thefeed has failed
to do 80, and consequently the water rises be-
yond the proper point.

I am aware that the use of an open cup-
shaped float and means whereby communica-
tion may be eifected from the interior of such

For instance, in case

float to a point of discharge is not, broadly

I1TC
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speaking, new, and I therefore disclaim the
same. As heretofore used, however, such de-
vices have been so arranged as to require the
sliding of the communicating-tube longitudi-
nally in a packed channel or passage, thus
greatly inereasing the friction and diminish-
ing the sensitiveness of the apparatus. My
system of communication between the inte-
rior of the float and the valve, which permits
the discharge being based upon the free sus-
pension and comparatively easy movement of
the parts, relieves the device of this objec-

tion and renders it instantly responsive to a
change of the conditions.

To avoid unnecessary prolixity in the
claims, I alse wish it to be understood that 1
therein use the word “casing” to mean any
suitable inclosing chamber communicating
both with the steam and water spaces of the
boiler and adapted to contain the float. 1

I

10

I5

20

also use the term ‘“actuating-piston” to indi-
cate that element of the apparatus which, |

when moved by the action of steam from the
casing, is adapted to actuate the controlling
member of an injector, pump, or other feed-
ing device.

Having thus desceribed my invention, I
claim—

1. The combination of a casing, a pair of
cylinders in communication with the steam-
space thereof, a pair of actuating-pistons
‘within said cylinders, respectively, a steam-
actuated alarm in independent communica-
tion with the steam-space of saild casing, a
valve controlling in substantially the order
set forth the respective communications be-

1%

35

tween sald casing, said cylinders, and said |

alarm, and a float freely suspended within
said casing and operatively connected with
40 said valve, substantially as set forth.

|

tral axis for said valve projecting through

]

9. The combination of a casing, a pair of
cylinders in communication with the steam-
space thereof, a pair of actuating - pistons
within said cylinders, respectively, a steam-
actuated alarm in independent ecommunica- 45
tion with the steam-space of said casing, a
valve-seat located within the easing and hav-
ing a series of openings corresponding, re-
spectively, with said communications, a rotat-
able valve mounted on said seat and adapted 50
to control said communications<in substan-
tially the order set forth, an arm rigidly at-
tached to said valve, a stem freely connected
with said arm, and a hollow open-top float
freely suspended from the lower end of said 55

stem, substantially as set forth.

3. The combination of a boiler, a easing ex-
terior thereto, but communicating with the
water and steam spaces thereotf, a steam-act-
uated alarm, a pendent block located within
the easing and containing a passage which
leads from the vertical side of said block to
said alarm, a hollow rotatable valve seated
upon the vertical side of said block, a cen-

60

said block, a spring mounted on said axis
and normally retaining said valve in position
in the absence of steam-pressure, a hollow le-
ver-arm rigidly connected with said valve
and communicating with the interior thereof,
a hollow stem freely jointed upon a horizon-
tal axis to the end of said lever-arm, and a
hollow open-top float freely suspended from
the lower end of said stem at a point within
the interior of said float and within the bot- 75
tom thereof, substantially as set forth.
JNO. S. FORBES.
Witnesses:
JAMES H. BELL,
HENRY N. PAUL, Jr.
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