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"UNITED STATES

PATENT OFFICE.

P

GEOR.GE LANDER THIELL, OF- BALTIMORE, MARYLAN D, ASSIGNOR TO THE
THIELL COMBUSTION GOVERNOR AND MANUFACTURING COMPANY OF

BALTIMORE CITY.

- APPARATUS FOR CONTROLLING THE ADMéSSlON OF AIR TO FURNACES.

SPECIFICATION forming part of Letters Patent No. 526,510, dated September 25,1894,
Application filed Mearch 24,1893, Renewed February 27, 1894, Serial No.-501,729, (No model.)

To all whom it may concern:

Be it known that I, GEORGE LANDER
THIELL, of the city of Baltimore and State of
Maryland, have invented certain Improve-

5 ments in Apparatus for Controlling the Ad- |

mission of Air to Furnaces, of which the fol-
lowing is a specification. - . :

In the description of the said inventio
which follows, reference is made to the ac-

10 companying drawings forming a part hereof,
and in which—

Figure 1 is a longitudinal section of a wa-
ter tube boiler and its brickwork setting, pro-
vided with the present invention. Fig. 2 is-

15 an enlarged partially sectional view of the
improved apparatus. Fig. 3 is a top view of
Fig. 2. Fig. 4 is an exterior view of certain

"parts of the apparatus looking in the direc-
tion'indicated by the arrow in Fig. 2. Fig.

2o 5 is a still enlarged view of certain parts of
the invention shown in Fig.2. Figs. 6 and
7 are details of the invention, the former bé-
ing a section of Fig. 5 taken on the dotted
line y—y. TFig. 8 is an enlarged cross sec-

25 tion of a flue boiler to which the invention
is-applied. T ‘ B

Referring to the drawings, A represents a |,

boiler which in Fig. 1is of the water tube,
. ‘and in Fig. 8 of the ordinary flue type, and
30 B the brick work setting. ‘ :
C i8 a box in two parts or sections having
a suitable stand a. This box is placed in
any convenient position near the boiler A,
and in the drawings is shown as seated on
35 the tep of the brick work setting.

" Between the two parts b and ¢ of the box
C is a flexible diaphragm D held in place by
the bolts d which also. hold the two parts b
-and cof thebox C together, Thisdiaphragm

40 may be-made of any suitable material, but
cotton duck treated with rubber is preferred.

E and F are circular metal plates flat or
corrugated situated respectively on the top

and bottom of the diaphragm D to which |

-45 they are fastened by bolts e. - .
G is a'stem which passes through an aper-
~ture fin the top section b of the box C, and

at the lower end the stem is attached in any
suitable manner to the ptate E. The upper
end of this stem is jointed to a lever H hav-
ing its fulerum in a stand Iseated on thesec-
tion b of the'box C. The long arm g of the
lever H is connected by a rod J to the damper
lever K of the damper L which damper is
hung in the flue M of the brick work. set-
ting B. : - :
The lower section ¢ of the box Cisin.com-
munication with the combustion chamber N

of the boiler at the back of the bridge wall-

h by means of a pipe O. This pipeisshown
in Figs. 1 and 8, and the nozzle on the box

‘C towhich the pipeis attached is represented

in dotted lines in Fig. 3. .

The upper section b of the box C isin com-
munication with- the outer air through the
medium of the aperture f before referred to.

From this description it will be seen that

50
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the lower side of the diaphragm isexposed to

the.gases in the combustion chamber, and
the upper side exposed to the outer air, and

that the position of the diaphragm within the

box is governed by the relative
the said gases, and the air,
Supposing the damper L to be in such po-
sition in the flue M as will give the proper
admission of air to the furnace to effect eco-

pressures of

‘| nomical combustion of the fuel therein, and

by careless firing, a portion of the grate bars
becomes exposed thereby admitting more air
to the eombustion chamber than isrequisite,
the pressure in the combustion chamber is
inereased, or brought nearer to that of the
outer air. ‘Thiscauses the diaphragm to rise
and the damper L to close.

The conditions just described are well illus-

trated in Fig. 1 in which a bare spot is shown’

on the grate bars, and the damper closed.
When the bare spot is covered with coal, the
damper is opened automatically and placed in
its proper position. :

When the furnace door is opened in the
firing operation, the damper is closed in a
similar manner to that above described.
‘When, however, by bad firing, the bed of coal
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on the grate bars becomes too thick so that
the air admitted is insufficient, the pressure
in the combustion chamber is reduced, and
by the depression of the diaphragm the dam-
per is opened. - ‘

From the foregoing it will be seen that the
diaphragm thoroughly and effectually con-
trols the admission of air to the furnace and
is effective in opening and closing the damper
to prevent the admission of too much or too
little air to the furnace, and the waste of fuel;
but the economieal expenditure of a certain
quantity of fuel may produce more steam
than is required for the work to be performed,
and it is necessary, therefore, to close the
damper independentily of the devices before
described when the extreme limit of allow-
able pressure is attained. I effect thisresult
asfollows: Immediately underneath theshort
arm of the lever H and supported, prefer-
ably, by the stand I, is a steam or water ¢yl-
inder P having a piston Q therein. Between
the top of the piston Q and a screw cap R
and coiled about the piston rod S is confined
a spiral spring T. Leading from the space
under the piston Q is a nozzle j connected by
a nipple k to a valve ehamber U hereinafter
described. To the other end of this valve

“chamber is attached the nozzle m of a regu:-

30

lating valve chamber V. This regulating
valve chamber is in two partsn and o which

_are flanged and bolted together, and between

35

them is confined a metallic diaphragm p.

Between the upper side of the diaphragm p-

and a hollow adjusting nut g screwed into
the part n of the valve chamber, is a spiral
spring W seated on a convex plate . Be-
neath this diaphragm p is a stem A’ having
a head s in contact with the said diaphragm.

Confined endwise between the head s and

the bottom of a recess ¢ in the part o of the.

" valve chamber is a spiral spring . -

4‘5
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A nozzlea’ leads from the space below the
diaphragm p and intoit is screwed a pipe a?
shown particularly in Fig. 8 which connects
the said space with the steam room of the
boiler. Thelower end b’ of the part o of the
valve chamber V is threaded to admit of the
connection of a pipe b% shown in Fig. 8,
which unites that part of the valve chamber
with the water space, of the boiler, or to any
source of supply of water under pressure.
Screwed into this end b’ is a sleeve ¢’ the up-
per end of which serves as a seat for a.valve
d’ which issituated between it, and the lower
end of the stem A’.

Within the valve ehamber U is a holiow.

cylindrical slide valve B’ with one side of
the flange ¢’ which forms the joint cut away,
see Figs. 5 and' 6, and in this valve, and
adapted to seat itself against the face f’is a
smaller valve ¢’, see Fig. 7 which is an end
view of the valve,and b@tw‘een this valveand
the plug #’ is a spring j'. This inner valve g’
when seated, closes a hole %’ in the valve. B’.

C’ is a nozzle to which a pipe ¢® shown only
in Fig. 8 isattached to carry off waste water

or steam from the chamber U, under circum--

stances hereinafter described.

Between the port m” and the face on which
the valve B’ seats itself is- a channei n’ cut
in the wall of the chamber U for a purpose
hereinafter described. , ,

To prepare this second part of the inven-
tion for use the hollow adjusting nut ¢ is
screwed either up or down, until the strain
on the spring W is such that it will be over-
come only by the maximum pressure of
steam to be carried on the boiler.  Now sup-
posing that thesteaw in the boiler should at-
tain that pressure which is, say, one hundred
pounds to the square inch, the diaphragm p
is foreed up by the steam thereby compress-
ing the spring W.
stem A’ is allowed to rise and the pressure
of water or steam under the valve d’ lifts it,
and water or steam from -the boiler or some
other source of supply passes into the valve
chamber U and forces the valve B’ to its
seat. At the same time the water or steam
passes through the central perforation %’ in
the valve B’ and unseats the spring-sup-
ported valve ¢’. This allows the full press-
ure of steam or water to pass to the eylinder
P, and raise the piston therein, in which op-
eration the spring T is compressed.

The lifting of the piston brings the piston
rod S foreibly into contact with the under
side of the short arm of the lever H and the
damper L is immediately closed.

In the seating of the valve B’ the port m’
leading to the discharge nozzle €’is closed
but there is a small discharge through the
channel /. . : .

The relative positions of the parts as de-
seribed are maintained until steam in the
boiler falls below the -maximum limit, one
‘hundred pounds, when the spring W over-
comes the steam pressure below the dia-
phragm p and that device is forced down. In
this movement the valve d’ is seated and the
further passage of steam or water to the cham-
ber U prevented. R i

The pressure in the nozzle misnow reduced
to that of the atmosphere by the leakage of
water or steam through the channel »n’, and
in view of this, the valve B’ is forced from
its seat by the steam or water in the cylinder
P and the port m’ exposed-which allows.the
contents of the cylinder P to escape through

the nozzle C’; but before the valve B’ is un-

seated the smaller valve g’ is seated which
prevents the raising of the pressure in the
nozzle m, or the estabiishment of an equilib-
rium of pressure in the eylinder P and the
nozzle m. In this last described movement,
the piston rod 8 is withdrawn from the lever
H and that device is then free tobe operated

solely by the combustion governor as before -

described.

I claim as niy invention—

1. In combination with alever operated pri-
marily from a diaphragm which derives its
movement from variations in pressure be+
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tween the gases in the combustion chamber
and the atmosphere, a steam or water. actu-
ated device which is set in operation by the
risein pressure of the said steam or watertoa
5 certain pre-arranged height,and which-device
~ operates the said lever independently of the
. said diaphragm, substantially as specified.-:
2. In combination with a lever operated pri--
marily from a diaphragm ‘which derives its-
‘13 movement from variations in pressure be-
. tween the gases in the combustion: chamber
~and the atmosphere, a cylinder having a pis-
ton therein held yieldingly ina depressed po-
~sition by means of a spring with a piston rod
15 adapted in the rise of the said piston by the
application of steam or water under pressure
thereto to move the said- lever; and valve
-inechanism whereby upon the said stéam or
.~ Water reaching a prearranged pressure, will
o the said cylinder, and the pis-
- 'ton placed in operation, substantially as Speci-.
Cfied o T s T
3. In combination with a lever operated pri-

- marily from a diaphragm which derives its |.
25 movement from variations in pressure be- |

. tween the gases in the combustion chamber
and the atmosphere, asteam or water actuated
piston and rod adapted to operate the said

. lever independently of the said diaphragm a

30 valve to control the admission of steam, or

- water under pressure, to the said cylinder-by 1
the withdrawal from contact with the valve

© of astem held down by a spring loaded dia-

ing to the breérra.hged‘ limit, substantially as

specified.

4, _Injcombina.‘ti'oﬁ' with dqviées for actuat-

ing a damper in a chimney or flue, a steam or

[ water cylinder having aloaded piston therein,
and also a piston rod adapted to operate the
said damper actuating devices, a valve cham- -

ber having therein a loaded diaphragm and
. provided with a pipe to.convey steam from a
boiler to the space under the said diaphragm,
a stem with its end bearing against the under

.3
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side of the said diaphragm and._its lower end

resting on a valve

which controls the passage -

of water under pressure or steam to the said -

passage way between the first valve chamber
and the steam cylinder having therein a per-

cylinder, and a second valve chamber in the -

50

forated hollow valve adapted to close with the -

pressure of the entering Steam,
_ported inner valve to close the
the main valve as steam press
‘therefrom, the said chamber
charge port which is uncovere
main valve is forced from its seat and the
contents of the steam or water eylinder dis-
“charged, substantially as specified.
9. In combination with the valve chanber
"U having the channel »’ the hollow valve B’
having the opening %’ and the spring sup-
ported valve ¢, substantially as specified.
i - .GEORGE LANDER THIELL.
‘Witnesses: . R '
" DANL. FISHER,

a spring sup-
‘perforation in
ure is removed
having a" dis-

- phragm which is overcome by the steam Fis-

Z. F. WILLIAMS,
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