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-longitudinal Section,

Bpening in the gaid wall

| UNITED STATES PaTent “Orrice,

JOHIN AL IL\,R’J“\[A‘\', OF PIIIT u‘U)ELPI'HA,' PENN SYL\'A.\IIA,
BLAST APPARATUS FOR BLAST-FURNAGES,

399,262, dated March 12, 1889,
Sorial No, 269,549, (Mo model,) -

} SPECIFICATIO’N forming part 'of Letters Patent No,
' ' Application led March 90, 1885,

To all whom, i+ may concern: . ‘ l to bring them up home by means of

Be it known that L, Joun M. HARTMAN, of | provide the cam-head pins ¢, (see
Philadelphia., in the State o Pennsylva.nia., | which are inserted
have invented certain new
Provements in

a pin, T
Tig. 9,)

and usefiil Im-_; by the rotation of which the cam-surface ean
Blast Apparatug for Blast-: he foreed Up against the rear end of the
Furnaces. : " | breast, so as to clamp it snugly in position

The following is a Specification of gaid im- | from two or more points,
Dbrovements, reference being had fo the ac- | C is the tuyere, which has
companying drawings, wherein— ’

»Figure 14§ a reap view of the tuyere of a
b]aﬁst—,furnace and ity attachments, Fig. 2 is |
a4 view, part] ¥ in side elevation and partly in

t]n’ough. tlie tuyere- '
Dbreast and adjacent portions of . the furnace-
wall.  Fig 8is o rear view, and-Fig. 4 alon-
gitudinal seetion, through the ty yere proper
on the line of ¢ o in Fig. 3, the scale of thege
figures bein geonsiderabl yenlarged; and Figs. |
5,6,7,8 and 9 are detail views upon differ- !
ing scales of varions minor features relating |
to the invention, .

_The several objects of the improvements
will be mentioned in conmection with the de- ing I east a series of
serviption of {he paris specially relating | channels, ¢, upon the belly-pipe, near
thereto, . : o _ into which channels the

In the drawings, A is (he furnace-wall, hav- 1 18 thus firmly held. ,
ing the usual To prevent the belly-pipe froni yielding or

at its butt a rear-

pipe E and leave an annular
ing, m, between the two,

To prevent the clay packing while in course
i-0f inservtion from falling. into the tuyere, or
' the space between it and the end of the belly-
i Pipe,
|

space forpack-

Which forms g stop to prevent the Ppacking
from being pushed over the énd of
Eincase there is not a close contact between
itand the adjacent portion of
to further assist in the retention of the pack-

its end,
soft clay enters, and

Jacket, A’ witli a cireulating-
coil cast thevein. S Sagging, as frequently happens from the soft.
B isthe tuyere-lireast, inserted through an ‘ening’ of the metal gndep the high heats of
and jacket, Instead | blast at present used, I east upon the exterior
&f being Packed or rammed With elay, in the surfuce longitudinal vibs or flanges E' which
Wsual ' manner, a tight. fitting for the breastis | not only afford a more extended surfacé for
obtdineq. by.giving a quick taper o its rear | radiation of the h eat, but remain much cooler
periphery, as shown at a, and forming a cop- than' the Periphery of the -pipe proper, and
vespondingly-tapered seat around the adja~ | thus ‘do
tent portion of the opening in the Jjacket A’, the stiffness of the
he tuyere-breast-,»or that portion which igin ’
eontact with the jacket, is constructed of
bronze; the object of such method of constrye.
ion and applieation ‘being* to avoid the ad-
hesion 6f motal lo metal; which would: take
Place were the parts in contact both of iron.
Where bronzs ig used I have foung that no
such “adhesion takes Dlace, and thus T am
enabled to obtaina tight joint; without, the uge. ! position by means of
efpacking ahd free Trom any danger of ad- | ap eye which fits over Al
hesion, Whi‘ch_-\vplll'cll"in_tel'fere with the quick i Ter'periphery of the tuyeve-breast B, This
renewal or replacing of a,tuyelre-breas_p. © Ttierod ig ‘attached to a d(rwmvardly-depend-i
. To maintain the. breast in Position, I .pro- ; ing slotted lug, 7, at, the bottom of thie log E2.
vide eyes, upon ‘the adjacent bortion of .the'| ‘Asﬂnuchtroubleha,s been experienced when
’,and,‘ag ,the,.differerices-in size or. absolitely rigid joints are used for-the .con-
I join them by means of the device

pipe.
‘As the ty yere itself, the
, cireulation, the
‘in another
of A‘ugustl:ﬂ, 1885, ¥ do ot
I 'to desceribe the details of their construetion,
! The belly-pipe R -is held closely up against
! thie rear

system of water-
nozzle-piece, &e., are claimed

the vigid bar k, haying

a diy's,tment. of the breasts. render. it difficult, | nectjong;

‘.

through the eyes b, and

I provide the sxtreme end of the belly-
pine with an ()m'.\.va.rdI,\-’-}'n'ojeeting«ﬁellar;'d’-,' :

the pipe
the tuyere, and -

small eircumferential.

end of the tuyere by attachmeﬁt"“tbf’g" P
the leg B2 which is clamped o held_ﬁrmly,i,n,_‘ R

55

6o
wardl "-Projecting flange, D, of sufficient @i-~—
ameter to permit the insertion of the beily-.

s
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not become softened, but maintain -~ -

90
application filed by me under date . .
deem it necessary -

& lug, 4, east on the in.: )

“T do
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*, the contiguous ends of the pipe,which fre- !

T

2

shown on a large scale in Fig, 8., A serew-
bolt, 11, having & niut, 1I”, and washer k, ex-,
tends throngh eyes K on the adjacent end
Alanges, 3 and pipe K. A strong spiral sprin g,
K’y is arranged around the bolt-1I hetween
the nut 11 and washer [ and the eye T, This
spring is of sufficient strength toenable the

~parts 1o be firmly clamped together and.yet

“give sufficient yielding to compensate for the
expansion of the pipes under the heat of t he
hlast. “In this. way T'aveid the: adhesion of

quently ocenrs when they become slightly
‘oxidized and are thrust or jammed together
by the expansion referved to.
"o brass not, 1V, and w
‘1 less liable to. adhero.. ‘ . i
- In operating furtiaces” 1here is great diffi-
eulty in‘maintaining a uniformity of volume
.dn the entering blast at all the tuyeres, and:

~this diffienlty increases with the- size of the

furnace, When the blast éuters more upon one

. -side, the heat at that point-is correspondingly

40
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inereased. "The furnace-works up.in &large-
passage on-hat side and forms a scaffold on
the opposite one.  This tends to further in-
erease the difference in the operation of the
tuyeres, asthe hlast enters with move difficulty
‘on the side where the contents of the furnace
are moré-orless chilled. Assoon'as this state
of affairs is found to exist, it is necessary ab
onee to open the tuyere at which the blast is
tefective and foree an ‘entrance ' neans of:
a prieker-bar into the furnace. -
Topreventtheuneven ow of blast,reducers:
have been used for -the. tuyeres which were
working too freely, such reducers heing placed
in the belly-pipes; but it is found that they
are liable to destruction from the flowin gback

of the éinder into, the pipe, and, fu rthermore, -

the blaxt is not delivered Jroperly into the
furnace when the reduction is effected at that
point. If the'reduéerbeplaced in the tayere,
it i3 not only liable to-get clogged with ein:
der, but, instead of obtaining a slackening of.
the blast or-even distribution by frietion, it
often aets a nozzle-picee and produces too
great a penefrating powerin the blast, espe-
cially when soff Tuel is used .or the hewrth is
small. o - ,

I'have found that it is.desirable to main-
tain a system of reducers in permanent parts
of the tuyere-pipd connections, and I there-
fove place it in the vertieal portion of thepipe
or leg EY preferably al the point I, Tig. 2,
The reducer itself is.shown at Irig. 7 at 17, he-
ing secured on the ingide of the pipe by means
of a set-serew, L. 7 ;

o enable the Mimace-man to
variatioy of the Dlastat the different tuyoeres,
and {his prevent “one tuyere from robhing
another, I provide the fuyere-pipe or its con-
neetions with a gage operated hy the pressure
from the current of Dlast within said pj pe and
indieating :
I preferdo construct_and apply. as follows:

s
lotect any

Teonuect the huste-pipe’ M and the leg T2 at

I'preferto fise !
asher [, as this metal

Fabove sfated,

hié velocity of the blast. Thisgage

390,262

ta point below the reducer L' by means of a
L small pipe, N, and place at some intermediate
; point in the pipe N a differential pressure-
: gage, O, formed, preferably, with one veorti-
cal'leg and one inclined at an angle of forty-
five degrees, as shown in Fig. 2. Each tuyere
+ds provided with one of these gages, and - if
the tuyere is taking less air than it ought to
do the fact will be indieated by the position
of the mercury in the two legs of the gage O.

£ When the condition of affairs is normal, the
mercury will stand higher in the leg of the
gage which is conneeted with the leg E?; but
when the blast ias been checked at the tuyere
the merenry will stand at an even height in

this,- the legs of the gage are inclined, as
T do not,however, restriet-my-
self to the particular differential gage above
deseribed, nor 1o the use of a removable re-
ducer, as .the diminution of the pipe’s bore
might be obtained by & permanent contrac-
' tion of the pipe itself, :

In the operation of a furnace the heavth
often becomes ehilled from an overburden
cor the leakage of water throngh a defective
tuyere, and under these circumstances the
cruciblé-walls also may become chilled; and
as in these cases the water-cireulation around
Ahem is actually detrimental, since it abstracts

which. runs from 1he hustle-pipe M to the
water-pipe R of {he crueible-jacket 8, :pld
‘place the three-way cock T at a proper point,

chilled the water-supply can be cut off by
turning the cock T and a supply of hot blast
from the pipe Q admitted into the cireulating-
‘coil of the jacket 8. Whatever water remains
in the pipe Ris at once expelled, either di-
réectly or in the form of steam, by the pressure
of the hot blast. In this way I restore the
jacket toits former temperature.

lower portion of the erucible a nnmber of
doors, P, each of which - is provided with a
proper intervior pipe, p, for water-civenlation.

1 When it is found that the accumulation of

mushy cinder ‘has oecurred in the crucible,
(as somctimes happens when the hearth is
chilled from overburden,) I open a door itpon
that side, dig. through the wall of the furnace

‘miushy cinder, preferably allowing it to flow
on the ground around the crueible-jacket. In
this way it aids in restoring the heat of thé
furnace-foundation, which, in properrunning,
should act as a reservoir of heat, ~ ™
ITaving thus described my
claim— : : . :
1. The cembination, with- the Dlagt-furmace

invention, T

series of vadidlly-projecting ribs along its ex-
terior, substantially as
set forth,

2. The combination, with thednyere and ihie
¢ blast-pipes connected therewit i, o a reducer

both legs. 1o lacilitate the observation of.

and the tuyere, of the helly-pipe E, having a.

aid for the pavposes .
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the much-necded heat, I provide a pipe; Q, -

100

_sothat il the erucible-jacket is found to be

105

110

I find it eonvenient to place around the

115,;

.into the interior, and draw off the deposit of 120
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130




tuyere, gubstantially, a8 set forth,

300,262 - LB

a point be-

1pe and th(;

5 3. ¢ combination, with the tuyere and

Opposite sides of the reducer, ang

To tial pressure

"gage arranged in the

pipe, Substantially as set forth.

st-pipes on
‘a differen-
said small

ble cocks whereby the watey can be shut off 15
from and the hot blast tuined on the said coil,”
for the burposes set forth, o R
L JOHUN M. HARTMAN. -
" Witnesses: - . '
. CHARLES F. ZIEGLER,
“ H. MarprE, | , '



