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nited States

Datent Office.
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- THOMAS VIGARS, SR. THOMAS VICARS JR AND JAMES SMITH, OF
LIVERPOOL, E\TGLAND

Letters Patent No. 110,313, dated L'ecemher 20, 1870.

IMPROVEMENT IN BOILER-FURNACES.

—r

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

To all whom it may concern :

Be it known tbat we, THOMAS Vicars the elder,
and THOMAS YICARS the younger, and JAMES SMITH,
all of Liverpool, in the county of Lancaster, England,
have invented certain new and useful ¢ Improvements

in Self-feeding Smokeless Ifurnaces;” and we do hereby

declare that the following is a full and ample descrip-

opening the damper the back part of the grate may
be also made effective; or by closing the said dam) per
the back part will be flcpm ed of air aud llttle or' o
combustion will take place there. -

This provision is very important w hen, in®conse- .
quence of slow feeding or other cause, the back por-
tion of the gl&tb becumes only par tially covered with

tion thereof] reference bemfr had to the four sheets of | fuel or cinders, it prevents tlie air under such condi-

illustrative th@m ings huuwtll which form part of this

“tions flowing up through the nearly-naked places,

specification, and to the: letters and figures marked | while 1t compels the air to rise through the thicker

tliereon, that 1s to say— .

We improve and add to that class of so-called self-
feeding smokeless furnaces for Leating purposes in”
which-a progressive movement is given to the fuel
from the front toward the rear of the furnace. The
fire-grate for which we, VIcaRrs, Vicars & Smiry,
obtalm,d Letters Patent of Great Britain, dated J u]y
4th, 1867, No. 1,955, and tiie well-known Juckes’ ﬁle-
gmte beh:mrr to the class.

We teed the fuel directly into amd among the burn-

g mass, at a certain distance above the fire-bars.

The distance above the fire-bars will in all cases be
determined.by the quality or character of the fuel and
tiie construction of the furnace. In externally-fired

steam-boiler furnaces we find ten mches from the fire-

bars to answer.’
For this purpose we employ & reciprocating pluuger,

- or push-piece, so fitted or adjusted that the amount

of lfeed or quantity of fuel supplied can be varied at
will.
We have also greatly facilitated the operation of

the grate by introducing fiiction-rollers, properly pro- |

tected.
We immerse the lower edges or under sides of the

avhole or part of the furnace Tire-bars for ming a grate,

in water, with the object of making.them Iast longer,

“and to prevent the adhesion of slan' or clinker, .To

accomplish this each bar is pmvxded with a trough,
wherein water is maintained at the desired level by

a float acting directly on a valve in the water-supply’
pipe ot letﬁl n, or by any other snitable means.

The bars are for med with flanges or ribs on their
sides, to serve as coveis for the tronghs; or they are

SO p‘lSS(.,d into the troughs as to prevent dust and

ashes from falling into them.
We form iumace-bara, the lower edges or under
sides whereof are immersed in or dip into water, with

- cavities or passages throagh which water 1s allowed to

circulate or flow from the troughs. |
We provide, by means of a movable damper under
the grate, for exc]udmﬂ‘ the air at will from the back

- part of the grate.

The front part of the grate is always efficient. DBy |

covered portions of the front with its proper effect:

We-prefer to nuse a wide bar formed with open spa-
ces inclined inward from the sides, to allow air fo enter
upward and to be properly distributed there, and the
dust and ashes to fall through into the pit without
contact with the water-vessels ,

Sheets A, B, C, and D of tle dm,wmrr illustrates
details apphed to a steam-boiler constracted wn;h two
fire-places.

Figure 1 is a front elevation.

Figare 2, a vertical transverse section at the line 1
1,in ﬁg 3.

]li;wule 3, a VLItiG‘l(l longitudinal sectlou ab line 2
in fig
fi ].1!“'1118 4, o horizontal section at the line 3 3 in

o, 1

I‘ln'ules 12 and 13 show defails on a large scale.
Fig. 12 is an outside and fig. 13 an insidé view. They
replesent the mechanism for operating the shafts m
-and d.

In all these views like letters denotu the same
parts. |

Of the mechanism which more particularly belonn's
to.and operates under and with our invention—

a 15 the supporting frame.

b, hinged fire-doors;. two are shown for each fire-
phce

¢, {uel-container or hopper.

fi‘ shaft, made to rotate by an intermittent motlon

The said shatt d gives, by the eccentri ics, straps, and
rods ¢, motion to the fuel-feed plungers or push-pieces
J. 1Inthesize of furnace and arrangement delineated,

four of these plungers or push-pieces are shown; but

1t-will be obvious any convenient greater or lesser num-
ber may be used. With Lane ashire slack of ordinary
quality on the two grates shown, these being of me-
dium area and in counection with an average draught,
we liave found about one hundred and twenty strokes

-of four inches each per hour, that is to say, one hun-

dred and tweunty distinet po:tlons (or sixty to each
grate) fed or forced in dmlnﬂ' that time, to answer
well. |

In practice, the coal-slack or fuel does not fail onto




the progressive motion fire-grate, but is foréed into
and among the burning mass.

In the dr‘m"m C—

The distance from the lower edn'er-; of the plungers
~or push-picces to the upper surfices of the fire-Dars
is seven and one-half inches, so that in the furnace
immediately in front of the saul pluntma or push-
pieces there is a large body of fuel in combustion.
With bituminous fuel we have found, in fact, that at
the fronts of the plungers or push-pieces the fuel be-
comes coked, is subjected to a process of destructive
distillation, anet that the gases thereby evolved. or
liberatéd are in a lnghly-heated and fit condition to
freely "combine with the oxygen admitted, and hence
most effective and economical combustion is induced.

The mechanism by wlhich inter mittent rotary mo-
tion is communicated to the shaft d is actnated indi-
rectly, that is to say, from the parts emp]oved to oper-
ate the fire-bars.  But we would bave it understood
that the- motion may be . communicated divect, any
available motive power being used to give the proper
reciprocating motion to the lod .

The parts emplm ed to give the motion to the fire-
bars are those described dlld claimed in the specifica-
tion of the invention for which Letters Patent of
Great Britain were granted to VICARS, VICARS &
SMITH, as aforesaid, in 1867.

These cousist of T.llL. fivst nmtmn-lwll)lOcatmtr con-
necting-rods g, rocking side-levers ¢!, impulse-palletsg®,
ratehet- whecls 4, ]t.,wl with cme(l head or adjust-
able guard ¢* to regulate the movement of the s,
and pallet or pawl ¢° monuted on & fixed center.

Duplicates of these parts are fitted to and with the

shaft 4 tor {the purpose of imparting motion thereto.
Thus, i are reciprocating connnecting-rods; 4, rocking
side-levers; 7, 1mpul.~.ﬂ,-pall@ts, k, ratchet-wheels; . Z
curved lev ers acting on studs fitted in the unpulse-
p:l“btb.

~ The connecting-rods &, by beiug coupled pearer to
or further from the end or ends of ¢ g' or, will . give
more or less throw to 4, and hence will vary the travel
of 4, and the resuiting movements of %, d, and f, and
the fuel forced i 1 by the; latter will be augmented or
~diminished. |

But we prefer the arrangement for RdJIlShll“' by the
guards or curved levers first deser ibed, as thiereby we
can intrease ot decrease the speed of the bar , tappet-
shaft, or the shalt ¢ and the plungers or pn%ll pieces
f, at wm by simply adjusting the lwels with curved
heads ¢* Z
~ Plie amount of ferf-d a]lawed to fall from the hopper |
in front of the plungers or push-pieces, to be after-
ward forced in by them over the fire-grate, can be ad-
justed by the means described with trlea,t delicacy, so’
as to suit tlie character dof the fuel the, amount of
draught, the state of the atmobphem and the other
comhtmns lncident to combustion in furnaces. Of the
mechanism ¢ ¢' ¢® and ¢* are the bar-actnating parts
above described; m, tappet-shafts; p, troughs to con-
tain water; n, fire-bars; these are. formed as show N,
with outward and- downwm d-projecting fianges or ribs
which fit over the sides of the watel-truuﬂlls, shortly
to be mentioned, and with a large nutnber of openings,
marked o, seen Dbest in fig. 4, to serve for thé admis-
sion of air and steam upwmd into, among, and
through the incandescentfuel.

One of the troughbs p, combined with a fi.e-bar, n,
is drawn toa larger scale on sheet D, where fig. 5 is :
longitadinal se(,l;wu and fig. 6 a tl:bllS"rElbL scction at
the ltne 4 4.

The lower edge of the 111idfec1ther of the fire-barn
dlpb into and 1s lmme:sed in the water in the trough
p, but such nidfeather does not reach the botmm.
The object of this arrangement is to obviate friction.
To reduee such friction to a minimumn, we iuterpose

110,313

A damper, s, is fitted to ser ve, qs represented, under
the grate-bars, .to shut off air, when desired, from
the back part of the bars. |

"To maintain the level of the water in trougls p ab
a uniform height, we employ a cistern, , prov ided with
a self-acting wntrolhnﬂ Houat, u, connected to a valve
fitted in or to the source of water supply or cistern,
with a ball-cock; or a valve of any of the ordinary
well-known constt uctions ean be used for this purpose.

Should the eharacter of the fuel evaporate a large
quantity of water, then the float falls, opens a ta,per
valve, (hot lepresented) and increases the suppli;
hut shonld the quantity empor&ted be reduced, from
any cause, then the float will rise and the supply be
reduced. |

This cistern or valve-chamber ¢ is supplied by the
pipe, &, from a reservoir or other water sapply; and
the water is conducted from the valve-chamber through
a pipe, I, to a hollow {ransverse bar, ¢, or chanuvel,
which communicates with all the wa.tt,r trouwhs P, a8
shown in figs. 1, 3, 4, 5, §, and 10.

Figure 7 illustrates the said traveling bars, witlh
water -tl oughs placed alter mtelv, with mdlmry trav-
eling or stationar y bars not provided with sueh cooling
nmeans, | | | |

Further details of our mechanism are thustrated
on sheet D by figs. 5 and 6: o, cavity formed in the
midfeather of the bar; this is open at the lower end
to the water, and may be continuous from end to-end;
or there may be one, two, or more connecting pi_ece‘s

cast therein so as to form several cavitics; e are
transverse passages formed through the mldtenthel,
whetlier the same be made single or double.

Modifieations which we est{,em of some value are
also illustrated on sheet D. | -

Figure 8 is & longitudinal section through a fire-bar,
1, and its trough p, and

qure 0 i a transverse hnt.. ab the line d a.

r is a raised projection or poker. In plmttce two
or more of the bars in a furnace of ordinary size would
be fitted with these pokers.

y denotes a bundle of iron or other wire fitted in a
cavity or passage formed in the said -poker z. The
said wire serves, by capillavy attraction, to convey
water from the trough p-upward, tg prevent damage
to the poker by the heat of the five.

Figure 10 is a longitudinal section, and Figure 11
a transverse section at the line G G, of mmthe1 Ssimilar
bar n and trough p.

The poker z, however, is here kept cool by water in
bulk, supplied to a contamu, g, attached to the barn,
from the trongh p, by a tumbling scoop, a*, hingedatbX
“to the bar =, just below the container 2. As the bar
i travels toward the fire- door, the said scoop falls Ly
gravity into the water and becomes filled; but on the
return stroke the scoop is raised into the position
shown on the drawing by the coutact of its lower end -
with a stationary.projection, I, on the bottom of the

trough p, and made to deliv er 1ts contents to thie con-

t.-.mm 2

Having now described’ the nature of our said in-
veotion, and particularly ascertained the same by de-
tails which we bave found to answer well in practice,
we would have it understood that we do not confine
ourselves to the exact details of parts sliown, as these
may be considerably modified without departing from
the leading fectures of our invention. Ior unta.nce,
we have 01113 delineated our improvements applied to
and in conneetion with certain furnaces; but it will be
perfectly obvious tliat they arve equally mphca,ble to the

‘whole class of self-feeding sinokeless furnaces in w hichy

a progressive motion is given to the fuel,

We do not claim in this application the peeculiari-
ties of the grate-bars tliemselves, intending to mike
further application for Letters Pa,teub inw hich 'some

ir iutmurmllei 3, g, between the bearers p and the bars #. | or all. these :slnli be claimed: bub




-~

What we do claim ig—

' 1. The combination of the ratchets k, vibrating pawl
Jy and adjustable guard 7, arranged to operate relatively

to each other and to the reciproeating rod &, and to
means for moving fuel into or within'a furnace, sub-

- stantially as Lerein specified.

2. The combination of the Lopper ¢, shaft &, eccen-
trics, straps, and rods ¢, pushers f, slidiny grate-bars,
shafts m m, and the adjustable guard ¢*, pawl g’y im-
pulse-pallet g% and ratchet-wheel g, far impaiting mo-

| tion to the said shaft m and to the shaft d, all operating
- substantially as herein deseribed for the purpose spec-
~ ified. | o B |

110,313

3. The damper s, arranged and operated as repre-

-sented relatively to the grate or grates au, 8o as to

render available for combustion ejther the whale sur.
face of the grate or onlv the front portion, at will, as
specified. - | | S
In testimony whereof we bhave hereunto set our
names in presence of two subseribing witnesses.
THOMAS VICARS, Er.
THOMAS VICARS, YOUNGER.
| . JAMES SMITH.
Witnesses:

J. 8. Kixg,
W. M. EDwARDS.
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