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To all whom it may concer:

Bo it known that I, GEORGE A. GUMPHERT,

a-eitizen of the United States, residing in the

~ ¢ity and county of Philadelphia, State of

L1

IO

Pennsylvania, have invented a new and use-

fulImprovementin Shaking-Grates, of which
‘the following 18 & specification. )

My invention consists of an improved con-

struction of a shaking-grate wherein are

provided a series of oscillating  slice - bars

~ which are arranged alternately between 2

series of reciprocating fire-bars, mechanism
being provided to actuate saild reciprocating
bars in a longitudinal direction either simul-
taneously or independently of the oscilla-
tions of the slice-bars. - o

It further consists of novel means for lock-
ing the mechanism whereby the oscillating

glice-bars and reciprocating fire-bars are op-

20

310

~ to slide upon each other.

35

40

50

locked position.

erated, whereby the tops of gsaid bars will
normally or when desired be substantially
level, means being provided for effecting the
unlocking of the locking mechanism simul-.
taneouslyv with the insertion of the operating-
lever.

- My invention also consists of the novel |
manner of supporting the reciprocating fire-.|

bars so that their extremities rest upon ball-
bearings, provision being also made for an
expansion - joint whereby the contiguous oOr:

juxtaposed ends of the fire-bars are permifted

It also consists of a novel construction of
an operating-lever adapted to coact with the
mechanism which. holds the grate- bars in

It further consists of novel features, all as.
will be hereinafter set forth.

Figure 1 represenis a top plan view of a
shaking-grateembodying my invention. Kig.
2 represents a bottom plan view of the under
side of the grate seen in Fig. 1. Fig. 3 rep-
resents a section on line x &, Fig. 1. Fig. 4
represents a section on line i ¥, Fig. 1, with
the reciprocating grate-bars removed. FDig.

5 represents a longitudinal sectional view of

the grate, showing the general relative posi-.

tion of the oscillating slice-bars and recipro-
cating fire-bars in assembled position. Fig.

6 represents a section on line z* «?, Fig. 1.
['ie. 7 represents a section on line z z, Fig. o.
- Fig. Srepresentsa section on line & ', Fig. 5.

‘resents a transverse

different forms of operating-levers.

granted  to me,

at the front and rear

1 Fig. 9 represents a side elevation of a form

of slice-bar to be hereinafter referred to.
[fig. 10 represents a plan view of a support-
ing device for the slice-bars, to be herein-
after referred to. .Fig. 11 represents a sec-
tion on line 4?3 Fig. 10. Fig. 12 represents

55

o side elevation of a pair of slice-bars and

means for operating the same. Fig. 13 rep-
the side walls of the grate-frame, showing the
manner of supporting a cross-bar, to be here-
nafter referred to. Fig. 14 represents a side
elevation, partly in seetion, ot a construction
of grate wherein all the bars are reciprocat-
ing and showing the mechanism for impart-
ing different reciprocating motions simul-
taneously to a pair of adjacent bars. Figs.
15 and 16 represent side-elevations, showing
Fig. 17
representsa side elevation of certain detached
portions of the device.. -
Similar numerals of reference indicate cor-

responding parts in the. figures.

Referring to the drawings, 1 designates a

| shaking - grate, the same having the outer

framework consisting of the side bearing-
hars 2 and the head-piece or front end 5 and
the rear end piece 4, the manner of assem-
bling said side, front, and rear sections be-
ing preferably that seen in a prior patent

provemént in various particulars.

6 designates key-blocks which are located
portions of the grate-
frame and which are dovetailshape and adapt-
oed to interlock with similarly - shaped re-
cesses in the front and rear end pieces s and

| 4,said blocks being provided with the serra-

tions 7, which project inwardly, as will be
understood from Figs. 1, 4, and 5, and are

sectional view through

No. 600,493, March 8, 1393,
| over which the present invention is an 1m-
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adapted to coact with the contignous extremi- -

ties 8 of the slice-bars 9. The construction
of these slice-bars will be readily understood.

95

from Figs. 4, 5, and 12, wherefrom it will be

seen that each slice-bar 1s provided with a

suitable body portion havingthe downwardly-
projecting lugs 10, whose lower extremities
are bridged by caps or reinforeing devices 11,
which are similar in construction to the cor-
responding parts seen in Figs. 11 and 12 of
my prior patent hereinbefore referred to, 80

1CO
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- eiprocating

20

that a detailed description of their construc-
tion and manner of application is deemed un-
necessary here.

12 designates bearing-bars which are of a
hexagonal or other polygonal shape and serve
to support the slice-bars ¢ thereon, the ex-
tremities of said bearing-bars being suitably
supported within the side walls of the fgr.
nace, preferably after the manner described
In my aforesaid prior patent. ‘

It will be apparent from Figs. 1 and 4 that
I have arranged the oscillating slice-bars 9
so that the same are located in pairs or se-
ries and extend in longitudinal alinement
throughout the furnace, it being apparent
that two or more series may be employed, ac-
cording to requirements.

13 and 14 designate the front and rear re-
fire-bars, which are arranged in
longitudinal alinement between the oseil-
lating slice-bars, as will be understood from
Fig. 1, said fire - bars 13 having at their
front extremities the extension 14X and each

~ of which is provided with the recessed under

23
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portion 15, which is adapted to ride upon the
rolier-bearing 16, which is supported in the
pocket 17, which projects from the head-piece
or front end frame 3. | --

Therearend of the front reciprocating fire-
bar13is provided with an extension 18, which

has a recess 19 therein, the under surface of
which is adapted to rest upon the roller-bear-
ing 20, which is seated in the pocket 21 on
the intermediate bearing-bar 22.

23 designates a roller-bearingin the pocket
24, upon which rests the under side of the
recessed portion 25, which has a curved ex-
tension 26, adapted to overlap the triangular-
shaped extension 18, whereby a species of
expansion-joint is formed and ashes are pre-
vented from settling thereon, it being seen
that the rear end 27 of
upon the roller-bearing 28, which is carried
In the pocket 29 of the rear end piece4. The
upper side edges of the fire-bars 13 and 14
are provided with teeth 46, which are adapt-
ed to coact with the con tigiuous teeth 47 on the
sides of theslice-bars. The bars may be pro-
vided with longitudinal openings 48 to admit
air, as seen at the right of Fig. 1, which are
used for soft coal, or, if desired, transverse
openings 49 to admit air may be used when
hard coal is burned. The intermediate bear-
ing-bar 22 is provided with the raised curved
portions 31, having the ports 32 therethrough
toadmit air, and the Iongibudinally*extending
r1bs or serrations 33, said raised portions
alternating with the depressed portions con-
taining the pockets 21 and 24, as will be un-
derstood from Figs. 1, 4, and 5. |

34 designates dovetailed tongues on the
ends of the intermediate bearing-bar 22, said

tongues being seated in similarly-shaped re-
cesses In the side bars 2.

39 and 36 designate seatsin the under sides
of the reciprocating
are engaged by the

fire-bars 13 and 14,which

the bar 14 issupported |

noses 37 and 38 of the |

742 631

| rocking arms 39 and 40, which are mounted

| in the seat 58 or 59,

|

on the transverse shafts 41 and 42, which are
supported in any suitable manner.

45 designates a link leading from the lower
end of the arm 39 to the lower end 44 of the
bell-erank 45, which is fulerumed upon the
legs 50, on which is formed a recess or re-

cesses ol, adapted to be engaged by the nose
52 of the pawl 53, which is pivoted to the

bell-crank 15, it being apparent that the op-
posite end 54 of said pawl is adapted to be

engaged by one of the fingers 55 of the oper-
8¢

ating-lever 56, which is provided with the
members 57, which are adapted to be inserted

be explained.
b0 designates a link having one end at-
tached to the lower extremity of the arm 40

and its other end secured to the lower end of

the bell-crank 61. -

Fulerumed in the lugs 50 is a bell-crank Je-
ver 62, which has pivoted to its lower portion
one end of a link 63, whose opposite end is
pivoted to the bar 64, which connects the
slice-bars 9, as seen in Fig. 12,

Fulerumed in the lugs 50 is a bell-erank
lever 65, to which is pivoted one end of a link
66, whose opposite end is pivoted to a bar 67,
which connects the slice-bars 9 in the rear

section or series of said bars, as best seen in

Fig, 5. ~
The shafts 41 and 42 are provided with cy-
lindrical portions 68, whieh permit the arms
39 and 40 to be removed therefrom when so
desired. |
As will be readily understood from Fig. 6,
the arms 39 and 40 in order to be removed
are pushed along on the shafts 41 and 42 un-
til the said arms come opposite the eylindrical
portions 68, when the arms may be readily
removed by lifting the same vertically.

69 designates an operating-lever which is
provided with a finger 70 and a member 71,
for a purpose hereinafter deseribed.

Referring to Figs. 7, 9, 10, 11, and 13, it

| Will be noted that the slice-bar 79 is formed

with an opening 73, which permits said bar
72,orany number thereof, to be readily placed
upon and removed from the cross-bar 73,
whose opposite ends are fitted in pockets 74
In the flanged boxes 75, which latter are fit-
ted in pockets 76 in the bearing-bars 2, as

| best seen in Fig. 10.

(seen in Fig. 1,) as will

70
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T'he operation is as follows: When it 1sde-

sired to operate the slice-bars 9 and the re-

ciprocating bars 13 and 14 conjointly in both

the front and rear sections, the members 57
of operating-levers 56 areinserted in the pock-

~ets 98 and 59 of the bell-crank levers 45, 61,

62, and 65, and when said operating-levers 56
are oscillated they impart motion to the slice-
bars 9 and reciprocating bars 13 and 14 in the
following manner: The link 63 (see Fig. 12)
Imparts motion to the bar 64, and the latter
transmits motion to the reinforcing portions
11, and the latter impart a rocking motion to
the members 10 of the slice-bars 9, and said

I35
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" ed in the pocket 58 of the
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‘members 10 impart a rocking motion to the
shafts 12,(in the frontsection,) and said shafts
transmit motion ,
on. The link 43 (see more particularly Fig.

to all the slice-bars 9 there-

3) imparts motion to the long rock-arm 39,
which latter transmits motion to the shaft 41,
which in turn rocks all the arms 39 on the
shaft 41, and thus causes the bars 13 to recip-
rocate. In like manner the link 66 imparts
motion to the bar 67, which latter transmits
motion to the members 10 of the slice-bars 9

in the rear section, and said members 10

15

transmit motion to the shafts 12, (in the rear
section,)
motion to all the slice-bars 9 thereon. The
link 60 imparts a rocking motion o the long

“arm 40, and the latter transmits motion to the

20

rock - shaft 42, and consequently t0 all the
short arms 40 thereon, whereupon the bars

14 are caused toreciprocate, it beingapparent

ihat combined rocking and reciprocating

" movements of the bars 9, 13, and 14 thor-

30

when said lever 69 is operated.” When it is

40

50

oughly break up the clinkers and rake the
fire in the fire-box. When it is desired to
operate only the-slice-bars 9 in the front sec-
tion, the lever 69 (seen in Fig. 16) 1§ em-
ployed, it being understood that the member
71 is inserted in the pocket 59 of the bell-
crank lever 62 and owing to the mechanism
nereinbefore referred to in connection with
said slice-bars 9 causes the latter to rock

desired to operate only the reciprocating bars
13, the lever 69 is employed, it being under-
stood that the member 71 thereon is insert-
bell-crank lever 45
and owing to the mechanism hereinbefore de-
seribed in connection therewith causes sald
bars 13 to move to and fro when said lever
69 is operated. Whenitis desired to operate
only the slice-bars 9 in the rear section, the

member 71 of the lever 69 1s ingerted in the

pocket 59 of the bell-crank lever 6o, and the
latter owing to
deseribed in connection therewith imparts

motion to said bars 9 when the bar 69 1s 0p-

erated. When it is desired to operate only
the reciprocating bars 14, the member 71 of
the lever 69 is insérted in the pocket 58 -of

ihe bell-crank lever 61, and owing to the.

- mechanism hereinbefore described in con-

53
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‘apparent that when the

nection therewith imparts motion to said bars
14 when the lever 69 is operated. It is ap-
parent that when either the members 57 Or
the member 71 of the levers. 56 and 69, re-
spectively, are inserted in the pockets 58 and
59 the members 55 and 70 are brought in
contact with the pawls 53 and cause the noses
52 thereon to move out of their respective re-
cosses 51, and thus permit the bell-crank le-
vers 45, 61, 62, and 65 to be operated. It 1s
bell-crank levers
above referred to are locked by the pawls 55

the slice-bars 9 and the reciprocating bars 15
and 14 are retained in their proper positions.

Referring now to Fig. 14, it will be noted
that when the links 43 and 60 are operated

and said shafts impart a rocking

the mechanism hereinbefore.

_.'

Telaim asnew, and desire to secure by Letters
-Patent, 1s— B

p

) RS
by the bell-erank levers hereinbefore de-
seribed they cause the bars 13 and 14 to re-
ciprocate in opposite directions to each other,
it being understood that said bars 13 and 14
are placed side by side alternately and in
hoth the front and rear sections, and, further-

more, that the slice-bars 9 are dispensed with.
Having thus described my invention, what

1. In ashaking-grate, the combination with
longitudinally-extending fire-bars having ex-
tensions on each end thereof, of ball-bearings
for the extensions on the outer ends of sald

70

75

o

bars, an intermediate bearing-bar, ball-bear-. |

ings supported therein for the extension on
the inner ends of said bars, said intermediate
bearing-bar having air-passages, and longitu-
dinally-extending serrations the juxtaposed
ends of said extensions overlapping.

2. Inashaking-grate,
longitudinally-extending fire-bars having ex-
tensions on their ends overlapping and cov-
ering the joint, of ball-bearings for the exten-
sions on the outer ends of said bars, an inter-
mediate bearing-bar having pockets for re-
ceiving rollers, said intermediate bar being

provided with raised curved portions, air-

ports and longitudinally - extending .serra-
tions, said raised portions alternating with
the said pockets. | |

3. In a shaking-grate, a series ot longita-
dinally-extending fire-bars, extensions on the
ends of said fire-bars, ball-bearings under
said extensions, the juxtaposed ends of the

latter overlapping and covering the joint,

and means for reciprocating said fire-bars.

4. In a shaking-grate, a series of longitu-

dinally-extending fire bars, extensions on the.

ond. of said fire-bars, ball-bearings under
«aid extensions, the juxtaposed ends of sald
extonsions overlapping, and the contiguous
lower exiension having a triangular contour,
and the upper extension havinga curved top.

5. In a shaking-grate, a series of longitu-
dinally-extending fire-bars, extensions on the
ond of said fire-bars, ball-bearings under sald

extensions, the juxtaposed ends of said ex~
and the contiguous

tensions overlapping,
lower extension having a trian cular.contour,
and the upper extension having a curved top,
in combination with meauns for actuating said
bars. ] o IR
6. In a shaking-grate, a plurality of slice-
barsarranged in series,fire-bars also arranged

in series intermediately of said slice-bars,and

means for operating said slice-bars and fire-

bars independently or in unison

in parallel

the combination with o

Qo

05

100
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planes, 1n combination with devices for lock-- .

ing said bars so that their tops will be sub-
stantially level. | | |
7. In a shaking-grate, & _
bars arranged in series, a plurality of fire-
bars arranged intermediately of said slice-
bars to reciprocate in a plane parallel with

‘the plane in which the slice-bars move, a plu-
| rality of elbow-levers fulerumed in lugs at-

plarality of slice-

130
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- ball-bearing devices, serrations projecting
from said Intermediate bearing-bar Interme-
~ diate of its ball-bearing devices, a series of
35

40

45
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55

1.

tached to the front of the furﬂaCe, recesses
‘in said lugs, a plurality of pawls mounted

on sald levers and means for actuating and
‘unlocking said pawls by the insertion of an

operating-bar into said lever,

S. In a shaking-grate, a framework com-
prising front and rear end pieces and side
members, an intermediate bearing-bar sup-
ported in said side members, said bearing-
bar being

aud depressed portions having ball-bearings
therein, ball-bearing devices supported upon
said front and rearend pieces,key-blockssup-
poried on said end pieces intermediate of sald
ball - bearing devices, serrations projecting
from said intermediate bearing-bar interme-
diate of its ball - bearing devices, a series of

fire-bars having their ends supported upon

sald ball-bearing devices, and a series of slice-
bars located Intermediately of said fire-bars.

J. In a shaking-grate, a framework com-

prising front and rear end pieces and side
members, an intermediate bearing-bar sup-
ported in said side members, said bearing-
bar being provided alternately with raised

curved portions having ports therethrough

and depressed portions having ball-bearings
therein, ball-bearing devices supported upon

said frontand rearend pieces, key-blocks S1p-
ported onsaid end pieces intermediate of said

fire-bars having their ends supported upon
sald ball-bearing de vices,and a series of slice-
bars located intermediately of said fire-bars,
In combination with means for oscillating
sald slice-bars and means for reciprocating
said fire-barsin a plane parallel with the plane
of movement of the slice-bars. |

10. In a shaking-grate, a plurality of slice-
bars arranged in series and having openings
therethrough, teeth on the side walls of said
slice-bars, a pluarality of fire-bars loeated in-
termediately of said slice-bars, said fire-bars
being also provided with teeth adapted to co-
act with the teeth of said slice-bars, means
for reciprocating said fire- bars and means
foroscillating said slice-bars in the plane par-
allel with the plane of reciprocaticn of the
fire-bars. _

11. In a shaking-grate, a plurality of slice-
bars arranged in series, a plurality of fire-
bars arranged intermediately of said slice-
bars, a plurality of elbow-levers fulerumed in

lugs suitably supported, recesses in said lugs,.

pawls fulerumed upon said levers and adapt-
ed to be interlocked with said recesses, means
for unlocking said pawls by the insertion of
devices to operate said levers, and conneec-

tions intermediate said levers and said slice-
bars and fire-bars. . |

12. In a shaking-grate, a framework com-
prising front and rear end pieces and side
members, an intermediate bearing-bar
vided with alternately raised and depressed |

provided ‘alternately with raised
curved portions having ports therethrough

o)

prising

742,631

portions, said raised portions being provided
with serrations and having ports there-
through and said depressed portions being
provided with ball-bearing devices, ball-bear-
Ing devices and serrations mounted on said
front and rear end

Intermediate of said serrations, and adapted

to coact therewith, and fire-bars arranged in

series and supported upon sald ball-bearing

devices.

15. In a shaking-grate, a framework com-
prising front and rear end pieces and side
members, an intermediate bearing-bar pro-
vided with alternately raised and depressed
portions, said raised portions being provided

‘with serrations and having ports there-
portions being

through and said depressed
provided with ball-bearing devices, ball-bear-
ing devices and serrations mounted on said
front and rear end pieces, slice-bars Jocated

intermediate of said serrations and adapted

to coact therewith, fire-bars arranged in se-
ries and supported upon said ball-bearing de-
vices, and means for reciprocating said fire-
bars and oscillating said slice-bars in planes
parallel with each other. o

14#. In a shaking-grate, a framework com-
front and rear end pieces and side
members, an intermediate bearing-bar pro-
vided with alternately raised and depressed

“portions, said raised portions being provided

with serrations and having ports there-

through and said depressed portions being
provided with ball-bearin g devices, ball-bear-

ing devices and serrations mounted on said
front and rear end pieces, slice-bars located
intermediate of said serrations, and adapted
to coact therewith, and fire-bars arran ged in
series and supported upon said ball-bearing
devices, in combination with means for oper-
ating said slice-bars and fire-bars independ-

entlyorin unison in planes parallel with each

other.

15. In a shaking-grate, a framework com-
prising front and rear end pieces and side
members, an intermediate bearing-bar pro-
vided with alternately raised and depressed
portions, said raised portions being provided
with serrations and havin g ports there-
through and said depressed portions being
provided with ball-bearing devices, ball-bear-
ing devices and serrations mounted on said
front and rear end pleces, slice-bars located
intermediate of said serrations, and adapted
to coact therewith, and fire-bars arranged in
series and supported upon sald ball-bearing
devices, in combination with means for oper-
ating said slice-bars and fire-bars independ-
entlyorin unison in planes parallel with eacl
other, and means for locking said bars so that
their tops will be substantially level when
desired.

GEORGE A. GUMPHERT.

Witnesses: |
JOHN A. WIEDERSHEIM,
E. HAYWARD FAIRBANKS.
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