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- To all whom it may concerm:

5

- uire Regulators for Blowing-Engines; and I do |
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Be ib known that I, Frrrx MoCARTHY, a
citizen of the United States, residing at Potts-:
town, in the county of Montgomery and State
of Pennsylvania, have invented certain new
and nseful Improvements in Speedand Press-

hereby declare the following to be a full, clear,
and exact deseriptiop of the invention, such
as will enable othersskilled in the art to which |
it appertains to make and use the same." '
My invention relates to means for regulating

the speed and pressure of Llowing-engines |

used for supplying air to blast-furnaces.
Inthe practice of operating blast-furnaces.
it'is a'matter of frequent occurrence that the
blast in the furnace is subject to changes of
Inore or less violence, cansed by the slipping |
of the stock, whieh obstruets the mouth of
the tuyeres or blow-pipes through which the
blagt i delivered from the blowing - engine
into the interior of the furnace. Sliding of
the stock, oceasioned by ‘‘scaffolds” in the:
furnaes giving away 0r yielding o the weight
of the stock resting npon them, increases the
density of tlie stock, so as to greatly augment’
the pressure of the iblast at the tuyeres, and |
.ab times the pressure is s0 augmented as'to

. stop the blowing - engine if the engineer is

30

-not ab the throttle-valve to turn on more

-steam =t the moment the back-pressure. ae-
. enmulates at the tuycres.. At other fimes the

aceumulated pressure is so greab as.to stop the
engine and allow the blow:pipes to filawith
liguid slag, which causes great trouble and
labor a8 well as the ‘Waste of time to again re-
store the affected "Dafls to their normal.con-.
dition, S : ’ :
Bueh being the difficultics attendjng the op-
eration of blast-farnaces under the present
practice, my iavention has for its object the
constiuction of* means to. overcome said diffi-
culties and caude the, engino to deliver blast
to the furnace ab a uniform predetermined
Ppresgiiie e T o
Thet invention will be hereinafter deseribed,

| a part of thisspeeification, Figure 1 represents

and partienlarly pointed ont in the claims.

OOK AND

B

-ENGINES. =

"In $he accompanying drawings, which forny.

a side 'elevation of a-Weimer. blowing-engine 5o
with'myinvention for regulating thespeed and

~pressure applied thereto, and Fig. 2a detail

sectional view.. . -’ Lo
Reference being had to the drawings and
the -letters marked thereon; A repredents a 55

fluid-pressiure regulating cylinder, the inte- -

rior of which “is accurately bored and pro- -
vided with a piston, ¢, having a cup leather
packing, 5. . . S S S
The head of the piston ¢ is provided with & 6o
long  hollow rod, ¢, and terminates with a4 -

- flange, d, which is secured to a hand-wheel, B3,

by an-annotardisk, ¢, bolted to the under side”

‘of the hubof. said wheel. The lower end of

the cylinder A is provided with a head, f; 65

from- the inner surface of which projects an

annular rim, g, which forms a seat for the pis-

ton @ when the engine isat rest, and provides

-a floid-chamber, %, below the piston when

raised from'its seat for the reception of air 7o

frony the blowing-cylinder ¢, which-is supplied

through a pipe, 7. ~ o ' ,
To the upper end of the bored cylinder A is

attached an 'anbored extension; D, which ter-

-minates in a thick head, k, screw-threaded on y5

‘its 'interior ‘to receive an externally-screw-
threaded "gland, I, which is provided with.a:
hand-wheel, B, at itsupper end. . Around the
hollow piston-red ¢ is coiled a spring; n,which |
extends from the top of the piston & to.the 8o
head k of -the. extension D of the cylinder A,-
bears against the lower end of the gland Z,and

Jis. eomipressed thereby, as will hercinafter
smore fally appear.  The hand-wheel B is pro-
vided with a central aperture, o, which is 85
serew-threaded to veceive the serew-threaded -
Jower end of a rod, p, to which ig attached a
lever,-g, fulerumed at » ona bracket, s, and™
connected to, the rod ¢ of a piston-throttle
valve, E, attached tothe steam-supply pipe F, ‘g0
leading to-the steam-chest of the engine-cylin-
der G, -« ¢ .. T
-.Theupper end of the rod pis screw-threaded -

. ab, and passes loosely through a yoke, v, to

5



" pipe I, which connects the two, ends of the
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- Should tlie slip of the stock in the furnace

o
-

“'belore thevalve 10 has been thus fully opendd
“the nat & on the rod p will have come in con-

65

“Phe engine having Deew: started, by opening

s rod p and the lever g;opens the throttle-valve

-Should anyslip of stock now oceur in the, fur-

&

whichareattachedlinks w,which are connected
to the arm « of a butterfly-valve, H, in the

blowing ~cylinder and forms a, by - pass for
transferring the air-compressed by the piston
of said eylinder from one end to the other
when the blow-pipes or tuyeves become ob-
stincted by the glipping of the steck in the’
furnace and prevents the discharge of “the
Dlastinto the furnace. Onthescrew-threaded
portion of the rod p ase nuts « b, provided
with sunitable jam-nuts, ¢ &, and whick nuts
@' ¥ operate upon the yoke v to open and close
‘the valve II as the pressure of the blust be-
comes excessive in the blow-pipes or tuyeres
of the farnace. L :
K is the main steam-sufzply valve.
The several parts being constructed substan-
tially as deseribed,the operation is as folloyrs:

the valve K and raising the rod p sutiiciently
high, by means of the Liand-wheel B, to ajlow
stcam to pass through the piston throttle-
valve B, air from the blowing-cylinder G im-
mediately enters the eylinder A of the regu-
lator below the piston « through piped. ' 1tis
now desired to bring the speed of the engine
toa predetermined namber of revolutions per
minnute, which is accomplished in the follow-
ing manner: The air from the blowing-cylin-
der C, pressing upon the nuder side, of the
piston « in the cylinder A, moves the: piston
and its hollow rod ¢ upward, compressces the
spiral springs », and, through the medium of

¥ still farther. Now, by turning the hand-
wheel B, which controls the length of the rod
p, and turning the hand-wheel B, which con-
trols the tension of the spring #, a medipm
will be obtained between the pressure of the
air under the piston ¢ and the tension of the
spring n above the piston that will control
the steam passing through the throttle-valve
B, and give to the engine the number of revo-
Tutions desired. The mainsteam-supply valve
K has in the meantime been opened wide.

nace, augmenting the pressure of the blast,
such increased pressure will act on the piston
¢ in the cylinder A, compress the spring #,

_move the rod p upward, and open the throt- |
tle-valve E, until an equilibrinm is restored

and the speed of the engine maintained./

have been of sueh violence as to augment the
pressure of the blast beyond the power of the
steam-eglinder of the engine, the pistona in
the eylinder A will still farther compress the
spring 2, move the rod p farther upward, ang
_“nen.the throttle I to its [ull eapacity; bot

tact with. the lower side of the yoke v, aud |
opened the bulteriiy-valve I in. the pipe T,
and established commnnication between the
two ends of the blowing-eylinder, thus reliey-

385941 i
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ing the piston of bLack-pressure aud prevent-
ing Lhe engine from stopping, while the full.
ma¥imum pressure of the blast is maintained
in the furnace, soas to prevent the einder from
backing into the blow-pipes in the tuyeres.
When the excess of pressure in the fornace 13
relieved, the. resiliency of the spring n will
foree the piston @ dewn and restore the valves
J3and H to their normal positions. Should

‘any air pass the piston « in the eylinder A, i5
;will eseape between the walls of the

rod ¢cand
the gland {; but to secure a ready means of
escape for it a small hole may be drilled
through the upper head of the cylinder.

Having thus fully described my invention.
what I elaim g i ) )

1. A pressure regulating eylinder having
a piston operatedl in both directions by a
yielding pressure within the eylinder, in'comi-
bination with an adjustable rod eonnected to
said piston and to: a relief-valve - and a throt-
tle-valve for operacing them positively in both
directions, substantially as described.

42, The combination, with" a pressure-regu-
lating cylinder having a. piston or fluid cham-
ber on cne side and a yielding mediom on
the opposite side . of said piston and within
the cylinder, of athrottle-valve and a relief-.
valve contiected to-said piston by a rod hav-
ing an adjusting mechanism af both ends, sub-
stantially as -described. o o

3. A pressure-regulating cylinder having
a fluid-chamber, a. piston, and a tubular pis-
ten-rod, in combination with a spring and an
adjustable gland engaging with one end of
said eylinder for compressing said spring,sub-
stantially asshown and described.

4. A pressure - regulating eylinder having
a-flaid-chamber, a piston, and a tubunlar pis-
ton-rod, in combination with a spring, an’ ad-
justable gland engaging with one end of said
cylinder, and an_adjustable rod connected to
the piston, a throttle and a- relief valve, sub-
stantially as described. ‘

- 5. A pressmie-regulating cylinder, in com-
Lination with a throttle-valve,-a relief-valve,
and a rod adjusted within the hollow rod of
the piston of said eylinder, extending from

‘and connecting said piston with said valves,
:substantially as described.

6. A pressure regulating eylinder, in com-
bination with a piston, a spring resting t:pon
the piston, an adjusting-gland, a relief-valve,

‘a throttle-valve, and a rod provided with an

adjusting mechanism at both ends connecting
the piston and the valves, substantially as de-
scribed. C
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7. A pressure - regulating eylinder having

a piston provided with a tnbular rod extend-
ing through one end of said eylinder, and an
operating-whecl seenred thereto provided with
a threaded ‘aperfure, in’ combination with a
serew-threaded rod extending into said tubu-
lar piston-rod and connceted to a throttle-
valve, subglantially as deseribed. ’

S. A pressuvc- regulating eylinder baving
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385,941 ' 3

a piston provided with a tubular rod having | In testimony whereofl . affix my signature in
an operating-wheel attached thereto, and a | preseice of two withesses. :
rod connected to said piston and to a valve or

nl > of 1 va
valves, in combination with an externally- - FELIX McOARTHY.
threaded gland provided with an operating- Wituesses:
wheel, and a spri ng bebween said piston aud ErMER E, ALTENDERTER,
gland, substantially as deseribod | J. . RoYER.




Corrections in

Letters Patent No. 385,941,

It is Liereby cortiied that in Letters Dutent. No.

e application of Felix MeCarthy, of Pottstown,

i S Speed aud Prossur Regulators for Blowing 1
specifieation requiring the
alter the word “relief-valve”
should e inserted
should Lo read witly these corrections therein that
of the case in the Pateni Ulfice,

Signed, countersigied, and sealed this 176 day

[sBaL.)

Countersigne!l ;
BrNrToN .. BaLy,
Caononiscioner of Patents.

following corrections, viz: Ou page 2,

T ———— e

55,941, pranted J nly 10, 1885, upon
Pennsylvania, fur an hnprovement
ngines,” errors appear iy the printed

in line 87, the comma

should be stricken out, and in line 33, same bage, a comma

afrer the word “throttde-valve;” and that the said Letters Patent

the same may conform to the record

of July, A. D, 1888,

D. L. HAWKINS,
Assistant Secretary of the Interior,



