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'UNITED STATES

PATENT OFFICE.

JAMES A. PACKARD, OF MILWAUKEE, WISCONSIN,

11,529,269

ASSIGNOR. TO PACKARD STOKER

CORPORATION OF AMERICA, OF MILWAUKEE W.LSCOI\TSIN A CORPORATION OF -

WISCONSIN.

MECHANICAL STOKER

Apphcation filed January 24, 1921

To oll whom it may-concern: '

Be it known that-I, James A. Pacgarp, a
citizen of the United States, and resident of
Milwaukee, in the county of Milwaukee and

5 State of Wisconsin, have invented new and
useful Improvements in Mechanical Stokers,
of which the following is a description, rei-
erence being had to the accompanyin, draw-
ings, which' are a part of this specification.

10 The invention relates to -mechanical stok-

ers, more particularly for boilers and having

inclined grates over -which the fuel passes
- during the process of combustion.
One of the important objects of this in-
15 vention is the gradual downward feed of the
coal upon the rrrate bars Wlthout turnmg the
- burning fuel.

A further object of the invention i is to pro-
vide feed slides moving in an opposite direc-
tion from that of the grates and overlapping
the upper portion of “the grates to advance
the material onto and alonO‘ the grates.

A further object of the invention is to pro-
vide mechanism for discharging the ash into
25 the ash pit and to _prevent “the coke on the
lower ends of the moving grates from fall-
ing into the ash pit. .

A further object is to provide for ready
renewal of those parts of the grate which
may need replacement ,

A further object of the invention is to pro-
vide a simple and efficient adjustable driv-
ing mechanism for the moving parts.

The invention further consists in the sev-
eral features hereinafter described and more
particularly defined by claims at the conclu-
sion hereof.

In the drawings: F10 1is a side elevation
of a stoker embodying The invention, part of
the driving mechanism being removed; Fig.
2 is a front end view of the stoker, parts be-
ing broken away; Fig. 8 is a plan view of
one-half of the stoker; Fig. 4 is a section
taken on the line 4—4 of Fig. 3; Fig. bis a
detail view of the drive mechamsm Fig. 6
_is a section through one of the grate bars on
Iine 6—6 of Fig.

The frame of the stoker comprlses “front
columns 7, rear columns 8 and inclined side
frame- members 9 supported by these col-
umns. The frame members 9 are provided
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with upstanding spaced lugs 10 forming
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supports for hollow metal blocks 11 pr0v1d-
ed with recesses 12 to receive the lugs and
forming a siding for the grates.” A trans-
verse frame member 13 connects the lower
ends of the members 9;together and has hol-
low. lining blocks 14 mounted thereon in a
manner similar to the mounting of the blocks
11 on the lugs 10. A front pl‘Lte 15 connects
the columns 7 together.: : A -bottom plate 16
forms the floor of the ash pit 17. The lin-

ing blocks may be: readﬂy renewed if'neces--

sary. . -
A pair of doors 19 are hmgedly connected

56

60

to each of the end columns 7 and extend over -

to the center column and.are adapted to be
opened :to provide a natural draft. Where
such draft is not sufficient for the proper
combustion of the fuel the hollow columns

7 form conduits 20 which may be connected

at their lower ends 21 to a. forced draft sup—
ply (not shown):

The grates are axranged between the end
and middle side frame members 9, one set of
grates being shown in Fig. 8. Each set-of

grates includes an inclined reciprocating -

grate consisting of a plurality of grate bars
22 of step formation, having slots 23 extend-
ing through the stepsand tapered as shown
in Fig. 6, to form narrow openings at the top
s0 as to prevent the fuel falling ‘through.
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The lower ends 24 of these grate bars are

formed separately Afrom"the remainder: and
are bolted to the main portions of said:bars
so that said ends may be readlly renewed if
they burn out. =

Transversely disposed shafts 25 and 26 are

85

secured to the frame members 9 and carry -

a plurality of sets of rollers 27 upon- which
the depending flanges 28 of each grate bar
ride as said bars are reciprocated upon the
inclined supporting frame. The lower ends
of the movable:grate bars 22 slide upon a'
fixed slotted grate bar 29.

Each grate Par 22 has 4 depending arm 30

connected by a link 31 with a crank ‘arm 82
upon a rock shaft 33. By this connection
the grate bars 22 are moved up and down on
the rollers 27, this movement aiding in grad-

~ually feedlng the fuel in a burning condition
from one step to anothe1 down the 1ncl1ned

grate bars.

90

95 -

100

The shaft 83 carries a segmental gear 34
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S

~ meshing with a similar gear 35 on a crank

 arm 86 mounted on a short shaft 87. The arm
36 is adapted to be moved by a pipe lever or
other &uitable bar hpplied tHereto for*haritl
movement in case of breakdown or shut down
of the power drive. . The power drive in-
chides ‘anadjustable two-part connéiting
rod ‘38,3

10 which is given a step by step rotation

. through a ratchet feed, shown.in: Figs: 5.

This feed includes a ratchet wheel 43 on
the-shaft 42, a feed pawl ‘44 mounted on
anrarm 45 loosely -mounted at-one enid upon
the shaft 42 and having a-slot 46, an ec:
centriic Tod“47 passihp thiough saidslot 46

15

and provided with a'pin48 engageible with. the gk
said arm 45 to move the pawl,’an-eecéntric ashipit

- ofrap 49'to: which said £0d 47 s connected,
20 and-an.ecéentric 50 motnted upoh-a ‘drivei
_ shaft 51 An-adjustable stop 52 on' = sta:
_tidnaty bracket 53" limits -the lowermast
movenent ‘of -the -arm:45-4and. conseqfitently

ad , ~connedting 't
9 connécted to an eccentric strap
40 on an eccentric 41 carried by a-shaft 42

1,529,269

ahead of them down the steps of the bars
292 without turning the fuel. = This action -
keeps the burning fuel in motion ag it.passes
dowh tHe grate bars 92 without turning the -
fuel., (]
~Wh

€
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oriite 65 s pivotally mounted at 67 near
its.rear end and tips downwardly, as shown
‘ih Fig. 4. The grate 66 is pivotally mount-
ed at 69 near its vear end.and tips upward-

ly; as shown in-FrIg. 4, its front face 70
when. in its: ypper, ‘position forming a.stop
tosprevent; the fuel on the lower end .of

529 and 22 from falling into tlx
a-rocking: movement, of the
from partially open to_closed po-
y- clinkers ‘collecting .upon, - them
hed ‘between the faces 71 and 72
into_the ash pit:

80
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85

may,
before:

“the stroke thereof imparted to it fromrthe éac)

95 Yobse rod 47 so-that the pawl 44 turns ‘the

shaft 42 through ra/ greater. or: lesy’-angle
foreach revolution of the shaft 51,.a rethmn- grat

-ing pawl 53 €ngaging the ratchet. - The:part
'39-0f the two-part connecting ‘rod: above

30 ~referred “to ‘is; siottéd-‘and ;bolts; 54 on-the’

‘part 38 pass through the slot. " By rremiov-
-1 the Tdwer bolt 54 the drive frém': the

~ shaft 42 is disconnected as’theparts.38 ahd “gea;

© 89 of ‘the:eécentric -arm are -flien- fréé€ to

'35 ‘move relatively to each-other: ~The'shaft 51 Tt

“carries’-a‘gear. 55 ‘eshing:with:a ‘gear: 56

upon a-shaft 57 carrying:a pulléy 58 adapt- .

ed-to’ be connécted by belt-to ‘any-suitable

© pEIMeTAdVEr. . o oo sl
40+ For each-set of -inclined :movable.’
7 bars22-forming a-single ;inclinéd: gra

&
feed slide 59'is'provided.: These slides:form
- the bottom-of a-feed hopper 60 for, each. g6t

‘of-grate bars, a discharge ‘opening: 61 Dbeing
5 sprovided “between- each -slidé and -the rear
wall 62.0f -edeh-hopper:- Each slide-ove

laps at the forward portion the set fof:ii
‘chinied > movable -grate ~bais - with- which ir
cooperates”and. ‘is - slidable: over the upper
% -ends’ of said ‘bars and provided with raglzs
» 63 meshing -with-segmentaligeary 64 on .some
of the arms-82. The-relation between ‘the
feed slide -afid the set of ‘inclined movable
Dbars, with:‘which. it ‘cooperates is such that
the slide moves down while the bars move

“up:and moves up while the bars move down,
“with-the result that the coal passing through
the:discharge opening $1is deposited on the
inclined inovablé grate bars and that already
g0 on:these -grafe bars-is pushed down:along
- thie steps.of said bars when:the furnace is
“in-‘operation: Thussuccessive. charges of
- {uel are advanced along the grates formed
by the bars from one step-to ‘another; the

r pushing the older charges

= ‘

&

5

65 -new charges

sns o I.desir

o 4
et 77, A crank arm. 78 on a sh%il?ft?w \
nécted by -a_link 80 to the, lever 68, said

rank arm being provided with a segmental
1 meshing. with a similar gear 82 up-

nk arm 83 motnted on a Shaft 8.
s adapted tobe moyvéd by 100
S«l]:iﬁak);l:é b oo, iy .

,,,,,,,

95

.thereto, 1 king “of said lever being
‘transmitted through gears 81 and 82°to the *
linkage above deésdribed; to swing-the grates
65.and 66, in. opposite: directions.. A latch o5
‘85 mounted on the crank arm 78 is proyided
With a noteh 86 Teceiving a:pin 87 on the
frame of. the. stoker 't0. hold. the "grates “in- |
closed, position

_The'dotted line position of

65 and. 66 in Fig. 4 shows 155
them in dumping position. .. .. ... -

Véntion. is Tiot to be limitéd to,
‘form ‘or arrangement of parts except,
far as-such. limitations are specified in-
“elatms. . o . S :

. What I claim- as

12 m s iy invention s
.1, Tn 'astoker, the combination of an in-
-clined . supporting: frame, a “grate movab
Tip.and down sid inclifed frme
“hopper, a feed slide below tlie hopper an
“movable np. and fi oft 41 ‘Tncline ‘parallel
‘to’the litie ‘of ‘moverent of ‘the grate aiid
“overlapping said ‘grate, and means for mov-
ingthe grate and feed slide'in‘opposite direc- 125
tions,. .- o o
9. Tn a Stofter,
-clined. support

a

P e g e (s

the combinition of 'an’in- -
iing ing, frime, a stepped 'ape
tured-grate .m ‘

Mg
ed.‘grate movable up and down sald in-

<clined frame~a fived grate ‘over which the 180
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lower end of said stepped grate moves, a
feed slide movable parallel to and over-
lapping the upper end of the stepped grate,
means moving the stepped grate and feed
slide in opposite directions, and a hopper
supplying fuel to said feed slide.

3. In a stoker, the combination of a re-
ciprocating stepped grate disposed on an
incline, a feed slide movable on an incline
parallel to the line of movement of the grate
and overlapping said grate, means for mov-
ing the grate and feed slide in opposite di-
rections, and means for supplying fuel to
the feed slide. o :

4. In a stoker, the combination of a re-
ciprocating stepped grate disposed on an
incline, a feed slide disposed on a similar

incline and overlapping said grate, a rock .

shaft, connections between. said grate and

20 shaft and between said slide and shaft for

moving the grate and feed slide in oppesite
directions, and means for rocking said shaft.

5. In a stoker, the combination of an in-
clined supporting frame, transverse shafts
mounted on said frame at different eleva-
tions, rollers mounted on said  shafts, a
stepped grate bar mounted on said rollers
and movable up and down on an incline;
a hopper, a feed slide at the bottom of said
hopper and overlapping the upper end of
said bar, and means for moving said grate
bar and feed slide in opposite directions
comprising a rack on said feed slide, a rock
shaft, a gear on said rock shaft meshing
with said rack, an arm on said rock shaft,
and a link connecting said arm with said
grate bar. '

In testimony whereof, I affix my signa-

ture. .
JAMES A._ PACKARD.
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