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UNITED STATES PATENT OFFIOE

| FRANK E.

SMALL OF BROOKLYN

NEW YORK

S.TOKER-FURNAGE.

No. 859,4183.

Speclﬁca,tmn of Letters Pa,tent

Apphcetlen filed June 1, 1906‘ Serial No. 319 690.

' To all whom it may concern.:

-Beit ]IIlOWIl_thELfL'FR'ANK. E ,
United States, and a resident of Brooklyn, in the

county of Kings and State of New York, have in-
vented certain new and “useful Improvements in |

Stoker- I‘umeces of whlch Lhe {ellowmg 1S & spemﬁce—-

~{10mn.

- The mventlon relates to 1mprovements in stoker

: iumaces and censmts in the novel features aud COm-
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_ gmte bar sections; Fig. 2 is a detached top view, partly
- broken away, of one- ef ‘the glate ber sections; Fig. 3

385

o '-._: -in section, of the upper surface section of the glate-be,l :
- sections; Fig. 5.is an enlarged section through the up- |
~ per portion of one of the grate bar sections and illus-

trates & part of the means for. elterna,tely moving seldg
'___.effect the mevement ef the grete be,l sectlens

point of nevelty connected w;tth the meter is the means_l_: S
“provided by me for shlftmcr the Valve 17, these means
‘"j.comprlsmg the. lever 21, angle plate 19 and WEIght 23.

A '-sectlone ‘said means derwmg its ELCth]l frem the moter'_-
- shown- in Pig.1; Flg 6 15 an end Vlew, partly broken: |
. '-mway, leekmg at two of the grate bf—.u eectmns and taken;:
""’hom the left hand end of Flg 5 Flg 7 is a topiview |
o ofa series: of the orate bar sectlone ehown in dlee*ram,*l
S with llftmg or bleekmg up' plaﬁces mrenged betweenf.-
7 the several sets of said sections; Fig. 8 is a side eleva--
~ 7 tion: of same, partly in section, lookmg at the lewel?
o 'end of I‘1g 7. with one of the erate ber eectmns removed |-
50 as to show Lhe hftmg plate by full lmee with the |
-means for opelatmg said plate, the said lﬂtmg or break- |
ing up plate. being ehewn in a receded position by full.
;1111es and in its outer pesmen by dotted lines, and Flg :
-9 is a bottom view of the hftmg plete shown in Fig. 8.

55

:bmetlens ol pmts helemeftel descrlbed and partleu-
larly pointed out in the claims.

The object of my invention is te p10v1de a reheble

of parts and operative meehamsm is avoided.

My invention resides more partlculaﬂy in the novel’_ |
._ -mclmed stepped reelpreeetory grate-bar sections here—'
~ inafter described,. breaking-up plates interposed be-
| -'-'-tween f-md sectlens or sets-of them novel means for
imparting reverse reciprocatory .movements to- alter-
7+ nate grate-bar sections, or sets of them, a,nd means for
o '0pela,tmg sald breakmg—up pletee e e
My mventlon also embodies nevel detells of censtruc-__z |
| '..--.'tIOIl and errengement perte,mmg te the mem feeturesi-
‘of my invention. .. - S |

-~ The invention will be fully undereteed from the de-'-
o .'.-'__-’.telled desellptlon hereinafter presented, refelenee be—ﬂ.
o 'mg had to the accompanying drawings, in which: -

~ Figure 1 is a side elevation of a portion of the f_urnaee |

qnd shows the motor. fer revel sely - movmg eltemate

In the dm‘wmgs (Flg 1), 10 mdmetes the front por-

. SMALL, a citizen of the

‘ating the grate bar sections.
~cylinder 12 is secured a valve chest 16 containing a

“exhaust.
| mits the water either above or below the piston in the
The
valve 17 is secured upon a rod 18, and upon the upper
end ‘of the piston rod 13 is eeculed an angle-plate 19
| having a slotted member 20 in pmallehsm with’ the
Intermedmte the member 20 and 1ed_ -

efficient and easily operated and convemently main- |
tained stoker-furnace and one in which a complemty_i

' blacket 11 which Suppelts the cylinder 12 of the motor.

This cylmder 12 receives the usual piston secured upon
a piston rod 13, whose lower end 1s connected with a
cross head 14 whl_eh has connected with it the pitman

“‘Patented July 9, 1907. .
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rod 15, through which power is transmitted for oper-.

TUpon the side of the

D-valve 17 and supplied with the usual inlet on one
Slde for water and an outlet on the other side for the

‘The valve 17, according to its pomtmn ad-

cylinder 12, for actuating the piston rod 183.

valve rod 18.
18 1s. pweted the two ended lever 21, one arm of which

s eonﬁned loosely within the slot of the member 20

“and the other arm of which is confined in a head on the
rod 18. - The lever 21 is formed with an upwmldly exX-
'tendmg arm 22 carrying a Welght 23. .

6o
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5

In the pesu;mn of the parts shown In I‘ig l the pis- - L

“valve 17 is in position to admit water at the lower side
- of said piston and allow the watel then above said pis-
ton to exhaust from the cylmde1 o
below the piston in the cylinder 12 the rod 13 will -~ =

| "'aseend without moving the lever 21 until sald rod nearly e
j"member 20 of the plate 19 will strike the lever 21 md o |

reaches 1ts upper position, upon reachmg which the

turn the same so that the weight 23 will pass beyond a

_ize the movement of the rod 13 to actuate the pitman DT
rod 15 and then utilize the movement-of this rod 15 to

'ten in the cylinder.12 is in its lower poeltlon and the - T

" As the Watel ﬁl]s In - L

| vertical central line and tilt to the position shown in -~ -
" is a vertical longitudinal section through the same, thef" Fig. 1 by dotted lines, thle hzwme the eff
. upper surface section of the bar section being omitted, |
and shows the suppmts for the ends: of the glate bar

i '_sectlene Fig. 4 is a detached side elevation, partly |

ect of shift- -~
ing the valve 17 so th%t the water below the piston 'in |
1. the cylmder 12 may exhaust and the water under © o
'_pressure pass to the other side of seld plston for re-

turning the rod’ 13 to. its Tower peeltlen and the Welght" T
23 to.the p051t1011 shown by full lines in I‘1g L.

L 111411-}} . R

100 .
The motor as, conetmcted by me is very elmple and“_-'- S
_",effectwe and dispenses with the eempllcetlons of parts - -
'iﬁ"whlch metels heletefele used f01 thls purpese hfwe_'
-.'posseesed L R

My moter epemtes Wlﬂl enly one Velve 17 whereas. 106
other meters uged in thls pELILlClﬂELl art heve 1eq1111ed"_;- B
‘several valves. | |

- The pltmen fod 15 is pwotally eonneeted Wlth a{. o

crenk arm. 24 (I‘lg 5) which is secured on a, sheft 25, '_ L
upon Wthh I secure arms 26, 27 for altemately actw
ating the grate bar sections 28.

o 11011 of Lhe fmmce stlueture upon whmh 1s secured a | ehaft end extends threugh elets 29 f01med o Lhe upper..: L

110
The shaft 25 1s-a rock .-
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 ing my purpose -to prevent the air from taking a hori-

40

2

~end portions of the body of the grate bar sections, which

upper portions are horizontally disposed and prefer-
ably rest upon a transverse box 30. The movement

of the rod 15 rocks the shaft 25, and the movement of
the latter causes the crank members 26, 27 to_move

the alternate grate bar sections 28, the arm 26 moving

its section in one direction while the arm 27 moves its
grate bar section in the opposite direction. The shait
25 will be provided with as many arms 26 27 as there
are grate bar sectlons. |
The grate bar sections 28 are hollow and. plOVldEd
with upper surface-bars 48 (I'ig. 4) formed with steps 31
between which are formed vertical air spaces 32 and in
the upper surfaces of which are formed recesses 33, these

latter being to recelve and hold ashes whereby the up-

per surfaces of the steps 31 are prevented from being
burned out. The air spaces 32 direct the air along
the vertical sides of the eteps 31 and thereby the fuel

is properly supplied with air and the grate. bele are

prevented from being burned out. |

I direct peltlculel attention to the. fect thet the i
spaces 32 are not horizontally disposed, nor do they
extend vertically through the middle portions of the
horizontal faces of the steps 31, but on the contrary

are in the form of vertical slots in line with the vertical
faces of said eteps the adjacent vertical walls of adja-

cent steps below the general upper surface of the grate-
bar sections forming the walls of said slots, as shown in

Fig. 5, whereby the air is directed. upwerdly directly

leonﬂ* end against the vertical faces of said steps, 1t be-

zontal course ‘through the grate- _bar sections and to

“confine the air as far as possible directly along: and
- against the vertical faces of the steps 3L. T insert in
a5
~or head 34 which, with the adjacent portions of the |

- said sections, af
| :zmr_ns 26, 27.

the upper outer end of the grate bar sections a block

fords a bearing for the ends of the crank
| At the lower side of the upper end of the
grate bar sections are formed openings 49 to register

with openings in the box 30 into which, by means of a
- fan, not shown, I drive the air, which air passes threugh- |

- the hollow interior of the grate bar sections and escapes

45

tﬁlreueh the passages 32 formed therein. I may admit

~ the air in several other ways than thmueh the hox 30.
I give the grate bar sections 28 abeut an inch. move- __

. ment, and as above described this movement is eecured
- from the rod 15'and motor connected therewith.

The grate bar sections 28 are novel in form and con-
struction and the: means shown for elternetely actuat-
ing them are 'Llse novel.
"1ew grate bar sections having the steps 31, ash recesses

1 pertlcula,rly claim the he‘

33 and air passages 32.  The surface bars 48 of the grate-
~ bar sections are, for cohvenience, eepa,retely cast and

55

bolted or ethermee preperly secured te the body ef seld

sectlons.

- Intermediate the D'rete-bar sectlene 28 or. 1nter1ned1- '
- afte sets of said sections, I provide, as shown in Figs. 7 1
- and 8, lifting or breakmmup plates 36 which have the

~-same 1nc11netlen as the grate bar sections and are con-

60

nected by links 37 and crank-arms 38 with a rock-shaft

. 39 operable by a lever 40 secured to one end of same.

65

In Fig. 8 I show the lever 40, by solid lines, in its nor-

mal upright position with the plates 36 receded be-
tween the grate bar sections 28. When it is desired to

break up the fire or cruet on the gra,te ber sections, the ]

; .

‘sections and carry the crank-arms 26, 27 with it.

859,418 o K

| lever 40 will be pulled deﬂvnwerdly to the position in

which it is shown, partly broken away, by dotted lines

in Fig. 8, whereby the plates 36 will be pre]ected for-

wardly as shown by the dotted lines and serve to break
up the fire-bed after it has become properly coked. I

regard the plates 36 as novel in stoking furnaces and as

forming a part of my invention.

There are three elements which codperate in mekmg |
‘my invention desirable, one being the motor shown in

Fig. 1 connected with the grate bar sections, another
being the special construction of grate bar sections

70
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shown, and the third being the hfuntr or breeklne up |

plates 36.

The furnaces elnpleylne my invention ‘will burn

80

culm or the refuse of hard coal, when mixed with about
twenty per cent. of bituminous coal, and this is a very
important matter,

In carrying out my invention the cylinder 12 may be .

Placed b_elow the rock shaft 25 instead of above the -
, 85

same, which is its position indicated in the drawings

and I will arrange and dlepese of the cylinder 12 and its |

parts in any way the occaslon mey seem to render most

COI]VBHlth

~ There are eeverel detelle ef construction preeented

which are of value in carrying out the general purposes
ficiently and convemenﬂy and in the -

of my1nvention e

convenlent censtructlcn and assemblage of the parts of )

the furnace

and hence when the heads.or caps 34 are removed, the

‘For illustration, the slots 29 extend.--'.
;through the end of the body of the grate bel sectlc-ne

shaft 25 may be convenlently withdrawn from the said

The

heads 34 at their i inner sides enter the upper outer gnds

“of the grete-ber sections, as shown in Fig. 5, and not
enly impart great strength and rleldlty to smd ends but

100
'ceeperate with shouldere 50 on said ends to form bee,r— R

Ing surfaces or seckets for the rounded outer ends of the =

tions of the hollow grete-—bar sections are formed parti-

‘1}10115 51 which prevent the heated air and ashes from
passing into the chambers 52 occupied by the crank-
arms 26, 27 and- _cenlpel_the air from the flue-box 30. to "

'crenk—-erme 26, 27. Within the upper outer end por- -

105

travel threucrh the hollow interior of the said sections

and find its escape threugh the vertical perts 32. Each
| grete-ber section 28 is equlpped with a branch plpe 53 110 -
“leading from. a transverse pipe or. lleeder 54, through . =
~which steenl may be eupphed and directed by the
‘pipes 53 into the grate-bar sections, ‘whereby I am en-_':.'

abled to eupply a mixture of steam and air to the bed of -
| fuel on the grate-bars. |
the grate-bar sectlene Teciprocate- upop them. The
surface bare 48 may be conveniently formed seperetely, B

irom the main body of the grete-ber SBCtIOHS and a re- N

The pipes 93 are stetlenery end

eult‘mt adventeﬂ'e of t}ne is that if one of. said bere | ;

should become burned out it may be replaced at small
expenee and without discarding the entire eectlen S

“The novel features dleclesed In. thle epphcetlen .1n._'_

epphcetlen for Letters Patent.

| illustrating and describing the best means known to me :
for-utilizing my 1nvent10n and not permissible of being
claimed herein are to be made the subject ef 3] eeperete

125

- What L claim as Iny 1nvent10n and desn‘e to secure by '

Lettere-Petent 18;

1. In a furnace, the hellew inclined grate bar sectlens'.

_130'_

whose upper surfaces are stepped and formed with vertical
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- - sections, and means for reciprocating alternate seetlons in
revewe duectlons

30

35

combined with means for conducting air to
‘and means for reciprocating alternate sections in-reverse .

~ sections,

859,413

‘air-passages 32 in line with the vertical faces of said steps,
the adjacent vertical walls of adjacent steps below the

general upper surfaces of the grate-bar secfions forming
the walls of said passages, whereby the air is directed up-

wardly directly along and against the vertical faces of said
steps, combined with means for conducting air 1:0 said sec-
tiong : substantially as set forth.

2. In a furnace, the hollow 11101111@(1 grate- b‘dl sections

“whose upper surfaces are stepped and formed with ‘FEIthﬂ,l'

air passages at the veltlcal sides of_ said. Steps_and with
ash receiving recesses in the upper surfaces of said steps,
combined with means for conducting air to said sections;
substantially as set forth. |

3. In a furnace, the hollow inclined grate-bar sections

each comprising a body portion and a separate. sulf_ace bar
portion, the latter being stepped and formed with vertical
air passages at the vertical sides of said steps and with
asll receiving recesses in the upper surfaces of said steps,
said sections,

directions ; substantially as set forth. .

4. In a furnace, the hollow inclined grate»bal gectiony
whose upper surfaces are stepped and formed with air
passages and in the top of the steps with ash receiving re-
cesses, comblned with means for conducting air to saild

substantlally a8 set forth.
In a furnace, the lhollow inclined grate-bar sectiony

.-whase upper surfaces are stepped and formed with air- |
passages, combined with means for cm}nductmﬂr air to said
means for horizontally reciprocating alternate
- sections in. 1eirel 'se directions, breaking-up plates 36 inter-

posed between said grate-bar sections and havmg upper

“edges inclined emlespondmwly therewith,. and means for

imparting a horizontal Iinward and outward movemeut to
said plates, whereby when said pl'ltes are moved inwardly

their upper inclined edges will be carried uniformly for-
' wardly of and above smd sectmns, substantlally as . set
fGlth - :

‘40

6. In a furnace the hollow 1nclmeﬁ orate- ba1 sectlons
whose upper. smfaces are stepped and formed with air

'_pasmﬂ‘es and whose uppel end portions are substantially
chambm 02 sepamted i

hor 1?011‘(31 and eﬂeh fmmed Wltll

horizontal and each formed with a chamber 52,

shoulder side slots 29, a rock- shaft extending

P

3

Dy a partition 51 from the main body of the section, a

rock-shaft extending through the chambers 52 of sald sec-

- tions, crank-arms on said shaft within said chambers and
engaging said sections, and means exterior to said sections

for actuating said shaft and crank-arms and thereby re-
ciprocating alternate sectlons in reverse directions, com-
bined with means for conductmn‘ air t{) said sectlons sub-

stantially as set forth.

7. Im a furnace, the hollow inclined grate-bar sections
whose upper surfaces are stepped and formed with air
passages and whose upper end portions are substantially
horizontal and each formed with a chamber 52 separated

by a partition 51 from the main body of the section, a

rock-shaft extending through the chambers 52 of said sec-

 tions, crank-arms on said shaft within said chambers and
engaging said sections, and means exterior to said sections

for actuating said shaft and crank-arms and thereby re-
ciprocating alternate sections In reverse directions, cotn-
bined with means for conducting air to said sectiomns; a
header-pipe for steam exterior to said sections, and bl&]ﬁlﬂh

- pipes extending therefrom through said chambers and par-
titions for directing steam into the hollow 11:1teuors of s‘ud

sections ; substantmlly as set forth.

8 In a fmnace, the hollow inclined glate bar sections
whose upper surfaces are stepped and formed with -airv
passages and whose upper end portions are substantially

H0 and
through the slots 29 and chambers 52 of said sections,

*mank»arms on said shaft within said chambers and engag-
ing said Shoulders 50, heads secured Wlthl].'l the outer ends

of  said chambers and affording bearing surfaces for said
crank-arms, and a motor for actuating said shaft and

- crank-arms and thereby reciprocating alternate sections-
‘in reverse directions, combined with means for Lonductmg

au to said sections; subqtantlally as set forth.

Slgned at New York city, in the county of New. Y{Jrk
and St‘lte of New Ymk thls 31st day of May A D. 1906

L FRANK E. S‘\{ALL
Wltnesses IR . : e
Cuas. C. (JILL, oL
ARTHUR NIA_RI{)N._' o
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