No. 795,388. PATENTED JULY 25, 1905.

C. E. GOOGINS.

RECIPROCATING TERRACED FURNACE GRATE.
APPLICATION FILED JULY 27, 1904,

3 SHEETS—3HEET 1,

s S e
"&\\\‘ a3y N BY |

------

------




3 ?HBETS—BHEET 2.

PATENTED JULY 25, 1905.

C. E. GOOGINS,
RECIPROCATING TERRACED FURNACE GRATE.
APPLIOATION FILED JULY 27, 1904.

No. 795,388.

A e N AN S e e e T EE AR e me W W A B A —_y - LT ™ SE Y T AR by o S Bl g ..I.I.l_l..l-.l_.l..l_.l_l.ll..lll.l.l.l..l
- g oy el e e s L daln et i Rl e i
- - W G R e AR e o W . T EE Er B e -y
y "
L 1 :
N o] . — rl.v
:_. h h Y b 8
J - s
/o
/
Lﬁh
S s S FEEaTr = - e I e O "
prm ey ST A RFEEAT S S L T T XS S AT = ---
L

Ll Bl I R —— .l_.l_..Ii.._l_r.l1l!..l._-l.ll.-.l.l.l.lllq—lll.lllll.ql.l.l_lfljlll-ll.ll.lul .lI..lP..lr..I..-I'-..I.-III.l. ik s o g g R aEe

1
] F ll.l.dl.rlu_l_ll..lll.ll._...__l-._..ll._.._.l_.-.
“ I 1
uuu.nﬂn.nun ) e et ey
- lﬂ.l.lii.l-l..l_.l..l_.m.lrl - v - el s

|/ o

_— g -
-
P ey e e

15
—
-

[

P

]
k.

N SN

L ]
:.u.l.i"
|
§

1

l
. ew——

IRkl

b TR (D DRIl I

I--I‘-.I
-

b

. 1
e o e Ymm wm e
— e luuﬂru-lulul..hlul._- 4
4

—
-— o me - g
"

ﬂlI

i 2)D)

F
lll ._ skt Il & u.—-—
- .

—
Al wler m——— e e wm wm oy

SO
. -—%—J Y

- .-y EE W =

'Illll".!'lll'l
- S vhs s mp gy L B T T R —

- oy e

N

L]

8 VeI OT

m/
M

ANDREW B GRAHAM €O, PHOTOLITHOGRAIMHERS WASIINGTONM, [¥ ¢




No.
0. 795,388. PATENTED JULY 25, 1905.

C. E. GOOGINS,

RECIPROCATING TLRRACED FURNACE GRATE.
APPLICATION FILED JULY 27, 1904.

‘-.. - o
b

. J SHEETS—SHEET 3.

' /

-‘ MW R -y v

Sl 1)
S ;,!'. ;

Fie. 16

O\

3{'\.\ \2 ."1 e
k" o '
.
ey
3
'\E V L 3 Mo .
\ f/ _\h\IJ‘nﬁ
ZRAY:
7.
"y
‘ A R
\ Z
A
%
7,
ﬁ,.
._-" LA LR L L TR LT TR TR T
P rda ': "




UNITED STATES

PATENT OFFICE.

CHARLES EDGAR GOOGINS, OF BROOKLYN, NEW YORK.

RECIPROCATING TERRACED FURNACE-GRATE.

No. 795,388

Speciiication of Letters Patent.

Patented July 29, 19056.

Application filed July 27,1904, Serial No, 218,402,

To all 1whom it may concermn.:

Beit known that I, Caarres Epear Gooeys,
acitizenofthe United States,residing at Brook-
lyn, In the county of Kings and State of New
York,haveinvented certainnew and useful Im-
provements in Reciprocating Terraced Fur-
nace-(zrates, of which the following i1saspeci-
fication.

My invention relates to reciprocating ter-
raced furnace-grates—that 1s to say, 1t imme-
diately belongs to the particular class of grates
usually emplove& In connection with steam-
boilers wherein the grate bars or portions are
substantially shelves upon which the burning
fuel lies. Asordinarily constructed the high-
est. shelf 1s placed nearest the furnace-door
and slightly overlaps the next inward and
lower shelf. A descending series of shelves
or terraced surfaces of any désired extent is
thus created, and upon giving the shelves, by
sets orindividually, occasional or repeated for-
ward and backward movement in any degree
and 1 such manner that contiguous shelves
always move oppositely the fuel 1s adequately
shaken and caused to descend as consumed
from the highest to the lowest shelf and ulti-
mately to the ash-carrier. |

My invention hasfor its object the produc-
tion of apparatus of the nature mentioned,
embodying certain parts having special con-
struction and arrangement permitting them
to be easily remov ed for repairs or when nec-
essary to be replaced by new parts.

It 15 also an object of my invention in the
speclal construction and arrangement ot parts
to avoid friction when the terraces or shelves
move with respect to each other in order that
but little power may be demanded in the op-
eration.

I accomplish the objects set forth by form-
1ing and assoclating the parts as 1liustrated in
the accompanying drawings, of which—

Figure 1 represents a side view of the grate-
cars and removable front wall withdrawn and
standing upon the level track before the
boiler. Fig. 2 1s a vertical section through
the boiler-foundation, bridge-wall, crown-
wall, grate, and removable front wall and
shows both cars within the furnace. Iigs. 3,
4. and 5 a plan view, a lon-

5 are respectively a
ottudinal sectional view, and a cross-section
of one form of grate used in connection with
my invention. Kig. 6 illustrates one manner
of attaching the grate, set out in the preced-
e figures, upon the s1de beams of the grate-
cars. Kig. 7 1s a view of the boiler -front

part of the removable wall being omitted to
disclose mechanism otherwise hidden. - Fig.
8 1s a side view of the larger outer car and
shelves; and Fig. 9 represents a fragmentary
end view thereof, taken from the left of Fig.
3. Iig. 10 1s a side view of the smallerinner
car and shelves, and Fig. 11 is a fragmentary
end view from the left of Fig. 10. FKigs. 19,
13, and 14 illustrate a particular form of grate
terrace or shelf employed by me under cer-
tain conditions hereinafter explained and rep-
resent, respectively, a partial plan, a cross-
section on the line X X of Kig. 12, and a frag-
mentary edge view taken from the right of
Kig. 12. Fig. 15 1s a face view of the boiler-
front with a portion removed to exhibit parts
1In rear, and shows mechanism whereby the
orates may be operated by hand. Fig. 16 is
a vertical section lengthwise of boiler-housing
and grate and shows the invention arranged
for hand-firing and hand-operating.- In Figs.
15 and 16 the track for the grate-cars 1s hori-
zontal both within and without the furnace.

Like numbers are used to refer to the same
parts throughout the drawings.

The tr ‘lClx -rails (marked by numeral 1 1n the
drawings) extend from within the furnace 2

through the removable front wall 3, to be again
mentioned, and any desired length of track

1s lald outside the boiler, as 1llustrated. That
portion of the track within the furnace may
be inclined (see Fig. 2) or the track may be
entirely level. (See Figs. 15 and 16.) It is
my usual practice to incline the furnace-track
when the invention is power-operated and
to build a level track when the parts are to
be actuated by hand. Such arrangements
are not, however, strictly necessary, as either
means tm operating the grates may be em-
ployed with either a level or inclined furnace-

track.

I do not limit myself to any particular ar-
rangement of the furnace-walls or boiler, ex-

cepting when the inclined furnace-track is

used a porfion of the rear wall 4 of the fur-
nace is built up shightly bhigher than the track-
rails 1 and a bufler-plate 5 i1s set 1n the wall
to limit the downward movement of the cars
in case they should become released in front.

There are two grate-cars, (designated by
numerals 6 and 7). Of these car 6 1is the

higher and outermost and car 7 the inner and

lower one. Car6isprovided with twin parallel
side beams 8, and car 7 has like beams, (marked
9.) The terraces or shelves—that 1s to say,
the grate portions—for car 6 are referred to




by number 10 and those of car 7 by number 11.
It will be noted that the inclined side beams
of car 6 lie outside those of car 7 (see Kigs.
1, 2, and 7) and that the grate-shelves “of
each car slightly overlap the "o oes of the ad-
jacent shelves of the other car. Attention
is also called to the fact that while the wheels
of both cars run upon the same rails 1 the
cars are in all respects capable of independ-
ent, although limited, movement with respect
to each other. In the form of device illus-
trated in Figs. 1, 2, and 7 the necessary move-

ment is imparted by means of the eccentric

12, having the rod 13 provided with the ex-
tensible connection 14. The eccentric-rod
pivotally engages a block 15, sliding 1n a slot
16, formed lengthwise in the shank 17 of a
rocking T (marked 18) upon the rocking
shaft 19, the shaft being supported in suit-
able bearing-brackets 20, secured to the re-
movable front wall 3. Sliding block 15 1s
adjustable in the slot toward or from the
rocking shaft by hand-screw 21, and thenearer
it 1s placed to that shaft the less will be the
movement given the cars by the operating
eccentrics and rods and connecting-rods 22

and 23. pivotally attached to cars 7T and 6 and

to the ends of the cross-pieces of each rock-
ing T. It is thought to be now clear that
equal but opposite reciprocating movements
are given the cars in equal times. Vertical
slots permit the passage of connecting-rods
22 through front wall 3 and atford space for
them to play.

In Figs. 15 and 16 the shank of the rocking

T is shown as modified to afford a socket for
the bar 24, and the cars are thus moved by
hand. In Fig. 16 it 1s contemplated that the
furnace shall be fed by hand through door 25;
but in Fig. 2 a hopper 26 is illustrated and the
feed 1s continuous, the reciprocating move-
ment being constantly repeated by the power-
operated devices, whereas when the grates are
hand-operated the movement is given them
occaslonally only as the fuel needs to be
shaken to promote combustion. The opera-
tionissubstantially the same in both instances.

In the preferred construction shownin Figs.
1, 2, and 7 and in the modification set out in
Higs. 15 and 16 1t will be understood that the
normal positions of the two cars with respect
to each other and to the rear or ash-cavity wall
4 may be adjusted by setting each rocking T
in a given position. For example, consider-
ing Kig. 1, let the eccentric-rod be shortened
without disturbing the block 15 in slot 16 of
the rocking T. Obviously the shank 17 will
be raised and the T tilted, thereby moving the
cars oppositely and decrm%mﬂ the l%p of the
shelves. If this new position be regarded as
the normal when the eccentric-rod is at its low-
est place, then a new normal position will be at-
tained when the rod is in its highest altitude,

and the mean position of each car with regard | grate.
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' one to thie other will have been changed cor-

respondingly.

Eccentries 12, of which there are two placed
near the sides of the boiler-front, are fixed
upon the transverse shaft 27, and the bearing-
brackets 28, attached to the removable front
wall 3, support the shaft. At its lower cor-
ners and engaging the rails 1 the removable
front wall 3 1s provided with the wheels 29.
It is, in fact, mainly supported upon those
wheels, and when the cars are pulled out upon
the rails before the boiler (see Fig. 1) the front
wall 3, carrving the eccentrics and the rock-
ing T’s, with their attachments, precedes the
cars and 1s replaced with them. This feature
of the operation is the same whether the rails
be continuously level or inclined in the fur-
nace, as described.

When my invention 1s constructed to be
power-operated and forced draft used, I em-
ploy a form of grate-shelf fashioned substan-
tially as i1llustrated in Figs. 12, 13, and 14.
The floor of the shelf 30 1s provided with the
tapering air-ducts 31, having any desired
number and arrangement. At the front edge
(the word *"front” being used to mean that
edoe toward the front of the boiler) is located
the edge bar 32. These edge bars 32 ordina-
rily are equal in width to the lap of the shelves
of the two cars—that is to say. the shelves
11 of car 7 extend beneath the shelves 10
of car 6, and vice versa, as ordinarily con-
structed a distance approximately equaling
the width of the edge bars when the entire se-
ries of shelves is elongated to the maximum.
The reference-number 33 marks the slanting
end flange of the grate-shelf, by which it 1s
secured upon the side beams 8and 9. In HKig.
2 1t 1s shown that the shelves may have a
slight inclination away from the boiler-front.
They are parallel to the horizontal plane of
the track-rails. 1In this Fig. 2 it 1s also indi-
cated that the edge bars 33 do not quite touch
the bottoms of the shelves immecliately above
them. Therefore no rubbingfriction occurs,
and enough power only 1s needed to move the
cars with their loads of fuel. In Figs. 12,
13, and 14 will be further observed the mov-
able plate 34 at the end of each shelf. This
plate prevents the fuel from falling off the
end of the shelf, as it is situated close to the
side wall of the furnace. Should the longi-
tudinal expamion of the shelf bring the edge
of the movable plate 34 against the slde, W‘IHS
no harm results, as the pins 35, holding the
plate on the shelf, pass through slots 36, and
the probable expansion 1s thus provided for,
while at the same time any openings between
the ends of the shelves and the side walls are
sufliciently closed by the plate.

When my invention is constructed to be
operated either by power or by the hand-bar 24
and under natural draft, I employ a more open
Such a grate isillustrated in Figs. 3,
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4.5, :_md 6. I do not wish to be understoocl
as confining myself to the precise pattern de-
lineated, but may change the parts in shape.
An open grate is the only essential. Thetype
of grate 1llustrated is very convenient. Itis
madein divisions, reference-number 37 mark-
ing one of any number of divisions. They
are hollow beneath and have the edge bar 38
and intermediate bars 39 extending length-
wise and formed integraily with the remain-
ing features. The frontedgeisprovided with
blocks 40 at intervals, and each block has a
recess 41.  To support the grate-divisions 37
upon the side beams of the cars, I introduce
the cross-pieces 42, which possess recesses 43,
corresponding in position to those in the blocks
40. By inserting a locking- plate 44 in the
recesses of the blochs and cross-pieces the di-
visions of the grate are removably held in
position. (See Fig. 6.) Upon the failure of
any grate-civision from any cause it may be
easily removed and a new one substituted,
and this exchange can be accomplished with-
out drawing the fire. In using the form of
orate just described I do not construct all the
divisions throughout in precisely the same
shape. It will be noted 1n Fig. 18 that the
front divisions 45 and the rearward divisions
46 are furnished with projecting lips. The
lips of the divisions 45 extend beneath the
inner edge of the furnace-door, and the lips
of the divisions 46 lie over the wall 4 at the
rear.
faces ot the grate-civisions to receive the
tuel. when delivered in at the furnace-door
and to discharge the burned-out residue over
the rear wall 4 without spilling.

The operation of my invention is as fol-
lows: Considering Fig. 1, the assembled cars
and front wall 8 are run into the furnace and
occupy the positions illustrated in Fig. 2.
The machinery is started, causing a steady re-
ciprocative movement of the cars. Fuel re-
celved from the hopper upon the highest ter-
race or shelf of car 6 is shaken, partly ignited,
upon the underlying shelf of car 7 and more
fuel received upon the first shelf. Thus step
by step the burning fuel is moved rearwardly
upon each shelf by the edge of the shelf next
above 1t until finally when entirely consumed
the ashes fall over wall 4 upon the balanced
pan 47, which normally closes the opening
and permits no air to enter the furnace ex-
cepting through the grate and fuel and which
dumps when loaded and recovers its position.
Any ash falling directly from the grate is re-
ceived upon the slanting floor 48 of the ash-
pit and gravitates into the carrier 49 with the
remaining residue.

Having thus described my invention and
explained the manner of its operation, what
I elaim 18—

1. In a reciprocating terraced furnace-
orate, the combination with independently-

ovable cars having inclined side beams, of

Thus extended thelips enable the sur-

' be oppositely reciprocated, the said cars,

grate-shelves borne by the said cars, the
shelves borne by one car being ar ranued al-
ternately and in overlapping relation with
the shelves borne by the other ¢ car, mechanism
whereby said cars may be opp051tely recip-
rocated, and devices adapted to support and
transport said mechanism, the said cars, re-
ciprocating mechanism and supporting de-
vices being collectively movable from and to
the furnace.

2. In a reciprocating terraced furnace-
orate, the combination with independently-
movable cars having inclined side beams, of
orate - shelves borne by the said cars, the
shelves borne by one car being arranged al-
ternately and in over Iappmcr IE‘]&tI()D with
the shelves borne by the other car, track-rails
extending within and without the ‘furnace,
mechanism whereby said cars may be oppo-
sitely reciprocated, and devices adapted to
support and transport said mechanism, the
saldl cars, reciprocating mechanism and sup-
porting devices being collectively movable
upon said rails from and to the furnace.

3. In a reciprocating terraced furnace-
grate, the combination with independently-
movable cars, of grate-shelves borne by said
cars, the shelves borne by one car being ar-
ranged alternately and in overlapping rela-

tion with the shelves borne by the other car,
a removable front wall, and mechanism at-
tached to and carried by said wall whereby
said cars may be oppositely reciprocated, the
sald cars, reciprocating mechanism and front
wall bemo collectwely mova,ble from and to
the 1‘111‘11&(36

4. In a reciprocating terraced furnace-
grate, the combination with independently-
movable cars, of grate-shelves borne by said

- cars, the shelves borne by one car being ar-

ranged alternately and i1n overlapping rela-
tion with the shelves borne by the other car,
track-rails extending within and without the
furnace, a removable front wall having sup-
porting-wheels engaging said rails, and mech-
anism attached to and carried by said wall
whereby said cars may be oppositely recip-
rocated, the said cars, reciprocating mechan-
1sm and front wall being collectively movahble
from and to the furnace. -

5. In a reciprocating terraced furnace-
orate, the combination with independently-
movable outer and inner cars, of traclk-rails
extending within and without the furnace and
inclined within the furnace, grate - shelves
borne by the said cars, the surfaces of said
shelves being arranged parallel to the portion
of the track within the turnace, the shelves:
borne by one car being arranged alternately
and In overlapping relation with the shelves
borne by the other car, a removable front
wall having supporting-wheels engaging said
rails, and mechanism attached to and carried
by the sald wall whereby the said cars may
I'e-




o

ciprocating mechanism and front wall being
collectively movable from and to the furnace.

6. In a reciprocating terraced furnace-
orate, the combination with independently-
movable cars, of grate-shelves borne by said
cars, the shelves borne by one car being ar-
ranged alternately and in overlapping rela-
tion with the shelves borne by the other car,
acljustable mechanism whereby said cars may
be oppositely reciprocated, and devices adapt-
ed to support and transport saicd mechanism,
the said cars, reciprocating mechanism and
supporting devices being collectively mov-
able from and to the furnace.

7. In a reciprocating terraced furnace-
orate, the combination with independently-
movable cars, of grate-shelves borne by said
cars, the shelves borne by one car being ar-
ranged alternately and in overlapping rela-
tion with the shelves borne by the other
car, a removable front wall, mechanism at-
tached exteriorly to and carried by said wall,
and connections passing through the said wall
whereby the cars may be oppositely recipro-
cated, the said cars, reciprocating mechanism,
connections, and front wall being collectively
movable from and to the furnace.

3. In a reciprocating terraced Ifurnace-
orate, the combination with independently-
movable cars having inclined side beams, ot
cross-pieces recessed longitudinally and se-
cured to the side beams, grate-shelf divisions

having blocks recessed correspondingly with
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said cross-pieces, a locking - plate engaging
the recesses of sald cross-pieces and blocks
and holding said grate-divisions removably
in position, the said divisions forming grate-
shelves, the shelves borne by one car being
arranged alternately and in overlapping re-
lation with the shelves borne by the other
car, mechanism whereby said cars may be
oppositely reciprocated, and devices adapted
to support and transport said mechanism, the
said cars, reciprocating mechanism and sup-
porting devices being collectively movable
from and to the furnace.

9. In a reciprocating terraced furnace-
orate, the combination with independently-
movable cars, of grate-shelves borne by said
cars, the shelves borne by one car being ar-
ranged alternately and in overlapping rela-
tion with the shelves borne by the other car,
the said shelves each comprising detachable
divisions, mechanism whereby.said cars may
he oppositely reciprocated, and devices adapt-
ed to support and transport said mechanism,
the said cars, reciprocating mechanism and
supporting devices being collectively mov-
able from and to the furnace.

Intestimony whereof Laflix my signature in
presence of two witnesses.

CHARLES EDGAR GOOGINS.

. Witnesses:
A. B. Sarr,
W. J. Bowaanx.
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