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" ABRAIAM STROH, OF FREELAND, PENNSYLVANTA.
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SPECIFICATION ft}rmmg pal i of Letters Patent No. 589,629, dated September 7, 1807,

Apphcatmn filed f:ePtember 23,1890, Serial No. 606,695,

(No model.)

To all whom LE TN CORCET L.

Be it known that I, ABRATAM STROH, of
¥reeland, in the county Luzerne and State of
Pennsylvania, haveinvented a new and use-
ful Impmvement in Grate-Bars and Shakers
Therefor,of which the following is a full,clear,
and exach description.

This invention relates to grate-bars for fire-
chambers under boilers and for analogous
uses, and more particularly to a class of grate-
bars that are connected for rocking move-

ment to agitate the bed of coals or other n- | _
t formed on the inner surface of each frame 10

aﬂdebcent material thereon.
The objeet of my invention is to provide
novel details of cmlstmetmﬂ for grate-bars

and shaking devices therefor which will be
simple, be practical, and durable, as well as
verv efficient in operation. | |

My invention consists of certain detailsand

combinations of the same, which will be here-

inafter deseribed,and par ticularly pointed out
in the claims. |

Reference is to be had to the accompanying
~drawings, forining

apart of this specification,
in which similar characters of reference indi-

cate corresponding parts in all the figures.

Figure 1 is a plan view of two sets of the
improved grate-bars supported to rock on a
suitable fmme and a rocking device Lherefm'
shown mainly by dotted lines. Fig. 2 is an

end elevation of the grate-suppor tmﬂ frame |

the novel grate- bars thereon, and a device

connecting the ﬂmte-bms for a simultaneous

rocking movement the frame being broken
AWAY t{} expose pr:)rmms of the md rocking
g, 8
of the ﬂlate-»supnm*tlm frame substantml]y
on the line 3 3 in Figs. 1 and 2, two of the
novel grate-bars bamn’ shown in position on

the frame, and ltmﬂltudmﬁlly alined, and a
rocking device for the grates; and Fig. 4 isan

enlm*fred transverse &,eetlmml view of omne
o 1‘&1@-1):11‘ substantially ontheline44in Fig. 3.
In carrying into effect the features of im-
rovement a rectangular bearing-frame 10 is
provided that is cast from metal and has sub-
stantial walls that are preferably scalloped
on their lower edges to remove material be-
tween the corners of the frame, and thus
render it as light as is consistent with nec-
eSSary strenfrth

The bem*m g-frame 10, that 1s to Snpport in

iz a transverse sectional wew'

{

ders

from burning or warpin

) level condition one or more sets of grate-
bars, may be afforded such dimensionsas will

adapt it to occupy the entire area of a walled

fire-chamber and be therein suitably sup-

ported for maintenance of the grate-bars.

| Should, however, the dimensions of the fire-

chamber be so lar ge as torender such a pro-
portion of the bemmguf;mne objectionable,
then two or more of said frames may be fur-
nished and held in the masonry fire- chmnber
in the same horizontal plane.
Therearetwoinwardly-extending ledges q,

at a correct distance from its upper edge on

opposite sides thereof, which ledges receive

and support the similar carrier-bars 11,
whereon a set of grate-bars 12 are %11pp0r'ted
by a journaled engaﬂen‘lent of their ends
therewith, as will be further explained.

Fach carrier-bar 11 consists of two parallel
side walls integrally joined together at their
lower edges by a bottom wall, as best shown
in Ifig. 3, and in these side walls, at suitable
distances apart, notches 0 are formed in their
upper edges, which notehes are preferably
disposed oppositely in pairs.

The channeling of the carrier-bars 11 ren-

ashes which accumulate therein protect them
o and also keep the
journal ends of the grate-barsfromdirect con-
tact with the fire on the grate-surface.

The carrier-bars 11 are arranged parallel in
pairs on the bearing-frame 10, and where two
series of grate-bars 12 are to be supported
aside of each other, so that respective pairs ot
bars in the duplicate series will be longitudi-
nally alined, then there is to be a transverse
wall 10%, f{)rmefl or secured intheframelOat a
proper dlstanee from an outer side wall of the
bearing -frame and parallel therewith, and

them light and strong, and in service
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th’e'c‘uliér bar 11, that sustains adjacent ends

of the frrate bELlS in both series, is seated on
said wall 10%, thusinsuring necessary stability

of the two f:ets of grate- bfns at contiguous

ends of the same.

The bodyof each plate-like bar 12 1s essen-

tially lunulate in cross- bectmn, as represented
in Fig. 4, the convex side of the same being
uppermosb in Service.
At each end of the grate ba,r bc:d} a flange
¢ is formed, which ﬂanges project eonsuler
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. and preferably their edges are ren deled sub— |

od

ably below the concave lower side of the bar,

- stantially semicircular.

Ateach end of a grate- bar12a jour mﬂ Stud

« 1s formed, which isin the form of a cone-
frustum, these similar journal projections be-
ing dirveetly opposite .each-other, and the di-
ameter of the studs is proporiioned: to the

: width of the notches 6 in the sides of the car-

10!

rier-bars 11, so as to adapt them to loosely
~oceupy the opposite notches in two carrier-

bars, as 1s clearly shown in Figs. 1 and 3.

- The journals d are at the radial centers of the

15

. circular-edged depending flanges ¢, so that
saicl -flanges on adjacent grate-bars will be
. adapted to rock with their edges close to- |

~getherand avoid interference W1Lh each other.

25
- which construction and arrangement of pa,rtb |

Thenotchesbarepreferablyconcave curved

~on their lower sides and their side walls and
20
ing being sufficient in-each notch to allow the
-cone-frustum-shaped journal-studs d of the
- grate-bars 12 to have their outerend portions
ouly in contact with the inner edges of the

bottom and flared outward, the degree of flar-

notches they.occupy, as is shown in Fig. 3,

will reduce the frictional eontact of the jour-

35
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nals dwith the notehed carrier- b.:,u"s to 4 mini- |
mum.: o
" The bodles of the nmte bfws 12:are ea,ch |
. stif_en_ed by a lonﬂ,ltudmal rib e, that is inte-
- gral therewith and projects from the lower
surtface at.the transverse center, and at each -
side of the said rib the body of the grate-bar
1s numerously perforated, which perforations

¢ are coniform and of the greatest diameter
at their lower ends, this provision being made
to facilitate the passage of ashes through the
perforations and avoid clegging of the said
holes.

- The breadth of the grate-bars 12 is so pro-
portioned to the number in each set of the

same and thelr journals are so spaced apart |

in the notched carrier-bars 11 that adjacent
grate-bars will have their edges nearly in con-
tact when said bars lie with the crowns of
their convex top facesin the same horuontal
pl.:ll]e

Preferably the upper edges of the notched
sides of the carrier-bars 11 are convex-curved
opposite the end of each grate-bar, so as to
conform with the arched faces of the latter
when the series of bars are arranged essen-
tially level on their upper Snrfaees

The pair of carrier-bars 11 for each series
of grate-bars 12 are held spaced apart, so as
to prevent cramping contact with the ends of
the latter, by a pairof spacing-bars13. Each
SpdClll“‘-b&l" 18 in the form of a rectangular
metal strip that is slotted near each end on
the same side edge, which slots permit the
spacing-bars to be hooked upon the end por-
tions of the carrier-bars 11 at right angles
therewith and near their ends.

It will be seen in Fig. 3 that the spacing-

bar 13, which engages Wlth both of the carrier-.

bars 11 , has at 1Ls right-hand end an open

I

| as does the notch.

grate-bars.

580,620

'noteh at the lower cornerof the said endand
also is slotted at a correct distance from the
‘notch, the slot extending from the same edge
The slot and noteh me-' |
adapted to 1*espectwe]y engage with the
spaced side walls of the carrier-bar at the
| right-handsideof the bearing-frame 10, which
~construction and arrangement of parts en- ;
| ables the pair of spacing D‘—bm-s 13, that engage

each pair of carrier-bars, to hold the latter

parallel, preventmﬂ thell‘ dlsplaeementm any
direction. - -
- Itis e%%entml that means be pmvztded for
:roekmﬂ* together all the grate-bars of aseries,
and 0 this end the follomnn descrlbed ap-u

pd ratus is furnished. -

| © On the lower side of each ﬂ*mte bar‘ an arm:’
| 14 is downwardly projected, smd arms being
near like ends of the grate-bars of a series,
| and all arein theﬁﬂme vertical plane, having -
their sides essentially parallel with the trans-
l.verse depending flanges ¢ at the ends of the
 All the arms 14 of the grate-bars
1 aseries are pivotally attached to a connect-
| ing-bar 15, which, if longitudinaily moved,
_W1ll cm*respondlnfrl} rock the grate-bar S, as .
; mcheated by dotted lines in’ I‘lﬂ' 2 o

-~ At a suitable distance from an end of one o
| carrier-bar 11 the depending hanger-arm 16
1s formed or secured on the carrier-bar, which -
arm 18 transversely perforated nearitslower
end tor the reception of ashort rock-shaft 17,
that has a fixed collar /it near its inner end
and another collar¢, securable on said shaft.

The adjacent side wall 10° of the bearing- '

frame 10 is perforated opposite the perfora-
tion in the arm 16 to permit the shaft 17 to
be projected outwardly through the wall men-
tioned, and thus receive sr'pport near each
end of the same, and it will be seen that a
proper adjustment of the securable collar :

“will retain the rock- qhaft 17 1n p051t1011 free

to rock.
The projecting end of the rock-shaft 17 is
made polygonal on its periphery for the re-

¢ception of the laterally- perforated end por-

tion of the handle-lever 18, which is afforded
sufficient length to adapt it for efficient serv-
ice.

The rock-shaft 17 is provided with a rock-
arm 19, that is fixed on the inner end thereof,
and the free lower end of said arm is pwoted

|

I

S0

100

O

5

to one end of a link-bar 20, that at the other :zo

end is pivoted upon the connecting-bar 15.
whereby the vibration of the handle-lever 18
will serve to rock all of the grate-bars with
which it 18 connected.

When there are two or more sets of grate-
bars placed upon the bearing-frame 10, so that
opposite bars will be 10ngitudinally alined,
then 1t is advisable to provide a separate
shaking apparatus for each set of grate-bars.
In this case another rock-shaft 21 is provided,
which extends from the same side of the bear-
ing-frame as does the short rock-shaft 17 and
across the bearing-frame below the set of
grate-bars that are rocked by the apparatus

O
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already described and in a like manner trans-
mitsrocking motion to the second set of grate-

~ bars when rocked by the handle-lever 18, the

10

20

25

therefor the fire can be cleaned in sections,
and thus enable the maintenance of heat 1n |
| pivots, mlbstantmllv as deseribed.

30

40

rock-shaft 21 having its end that projects
through the wall 10° of the bearing-frame
made pﬂlymml to fit the apertured “end of
sald lever.

Should there be three series of gmte-bms
l&temlly arranged on the frame 10, a third
shaft 22, for aemf},tm a shaking apparatus,

that 1s mdependeutl}‘ connected with said
. third set of grate-bars, is provided, so that

each series of grate-bars may be rocked to
remove ashes and clinkers therefrom.

In operation it will be seen that the rock-

ing motion communicated to the grate-bars
12, a8 hereinbefore explained, will effectively
dislodge ashes and c¢inders that clog the fire
on the grate-bars, and the arched form of the
orate-bar bodies, together with the stiffening-
rib on each bar, renders the grate-bars very
strong and prevents warping from heat.

The perforations in each bar 12 afford free
passages for air throughout the area of the ;

fire-bed. DBy providing separate series of
grate-bars and independent shaking devices

the furnace-chamber w ‘hile the fire is being

renovated. |
The provision of the channeled carrier-

bars 11 is a feature of merit, as the retention

-of ashes in the channels of the same prevents

them from being burned out, as before men-
tioned, while the free rocking movement of
the wrate*bms is permitted.

T he end flanges ¢, formed on the grate-bars,
strengthen ﬂlem Emd enable ﬂlell'_‘ ro ckmn‘

‘movement to be effected without a liﬂbility

of clinkers locking the bars at their ends, as
when the bars are s thr own to ineline thelr up-

. per surfaces, as shown by dotted lines in Fig.
- 2,the flanges ¢ will rock up on the high side of
- said frmte—bars and keep coal or cinders from

45

ﬂ‘ettmﬁ between the bodles of the grate-bars
fmd upper edges of the earmer-—bms
Owing to the novel form and peculiar dis-

- posﬂ;mn of material in the improved grate-

| o

bars it is evident that maximum strength
with a minimum of the weight is secured.
Having thus described my invention, I

claim as new and desire to secure by Letters

Patent——-

1. Afurnace-grate,comprisingaframehav-
ing inwardly-projeeting ledges upon opposite
su:le&, orate-carrying bars supported by and
movable on said led ges, and spacing -bars
adapted to hold the ﬂ‘mte -earrying bars in
their adjusted pesltwnsj substfmtmllv as de-
scribed. |

2. Afurnace-grate,comprising a{ramehav-
ing inwardly-projecting ledges npon opposite
sides, grate-carrying bars supported by and

- movable on said ledges, spacing-bars adapted

fo hold the grate-carrying bars in their ad-
justed positions, and grate-bars having coni-

55

60

form end journals, saild grate-carrying bars

' having bearings therefor Gf a similar slmpe
R subst*mtmlly as described. |

. A furnace-grate,comprising aframe hav-
in o inwar dly-pm,]eetmﬂ ledges upon opposite
sides, grate-carrying bars supportedi by and
movable on said ledges, spacing-bars adapted
to hold the grate-carrying bars in thelr ad-
justed positions, and grate-Dbars having a
projecting pivot and tmnsverse flange at each
end, the lower edge of the flange bemﬂ' Con-

centric with the pivets and the gra.te-cmryin g

bars having notches forming bearings forsaid

4. Afurnace-grate,comprisingaframehav-
ing inwardly —pro;jeetmw ledges upon opposite
sides, grate-carrying bars Supp@rmd by and
movable on said ledges, spacing-bars adapted
to hold the ﬁ'mte-mrrymw bars 1n thelr ad-
justed positions, grate-bars having coniform
projecting end ;]0111*113,18, said ﬁmte -carrying
bars having bearings *Lherefe:}r of a similar
shape, and means for rocking the grate-bars
upon thelir pivots, sub&t&ntlally as described.

The combination with a bearing-frame,
::md transversely - disposed carrying - bars
thereon, which are top channeled to provide
pfu‘alle]-ﬁannes thereon, of spacing-bars which
are notched near their ends, and thus adapted
to hook upon the carrier-bar flanges and hold
said bars spaced apart, as specified.

_ 'ABRAHA]H STROH.
Witnesses: | ‘

M. E. MOONEY,
CHAS. ORION STROH.
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