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To all whom if may concern:

Be it known that I, Arperr G. Ervix, of
Fast Orange, in the county of Hssex and
State of New Jersey, Lave invented a cer-
tain new and useful Improvement in Loco-
motive-Grate Shakers, of which lmprove-
ment the following is a specification.

The object of my invention is to provide
an appliance, of simple and inexpensive con-
slruction and ready applicability in loco-
motive engines of the various constructions
now in service, whereby different portions

‘or sections of locomotive grates of the rock-

ing type may be shaken or rocked, either
independently or simultaneously, as from
time to time required to clear them of clink-
ors and cinders and permit free access of
air to the fuel, this operation being per-
formed either by the action of fluid pres-
sure or manually by an operator standing in
the cab or on the foot plate or deck of the
locomotive or tender, as circumstances may
render more advisable.

The improvement claimed is hereinafter
fully set forth.

Tn the accompanying drawings: Figure 1
is a rear view, in elevation, of a locomotive
firebox, illustrating an embodiment of my
invention; Fig. 2, a vertical- longitudinal
section through the same; Fig. 8, a vear
view, in elevation and on an enlarged scale,
of the motor cylinders, thie valve casing,
and the pipe connections; Fig. 4, a vertical
lengitudinal central section, on a further en-
larged scale, through one of the motor cylin-
ders and through the rear portion of the
firebox; Fig. 5, a plan view of the lever Jock-
ing mechanism of Fig. 43 Fig. 6, a view in
clevation, as seen from- the right, of the op-
erating valve casing and ome of the oper-
ating valves, the lower portion of the fig-
ure being in section on the line @ « of Iig:
7; Fig. 7, a longitudinal section through the
operating valve casing and valyes, on the
line b b of Fig. 6; Tig. 8, a similar section,
on the line ¢ ¢ of Fig. 6; Fig. 9, a bottom
view of an operating valve; IFig. 10, a plan
view of a valve face; Fig. 11, a view similar
to Fig. 4, but showing structural modifica-
tions of the lever locking mechanism and of
the disposition of the actuating lever stops;
Fig. 12, a plan view of the lever locking
mechanism of Fig. 11; and, Fig. 13, a lon-
gitudinal central section through a motor
cylinder showing a different adjustment of
one of the stops. '

My invention is specially designed for use
in connection with rocking grates of loco-
motive boilers, and is herein exemplified -as
applied to a boiler of such type, on which 1t
bas been, for some time past, and is now,
vegularly and satisfactorily operated in
practical railroad service. It will, how-
ever, be obvions that.its application is not,
in any wise, limited to locomotive boilers,
and that it may be employed, without varia-
tion of structural or operative principle, on
stationary and marine boilers which are pro-
vided with rocking grates.

Tn the practice of my invention, a hori-
zontal motor cylinder, 1, either one or a
pair of which may be used as conditions
may require, is sccured below the main foot
plate, 2, of a locomotive engine, a short dis-
{ance in rear of the firebox, 8, or, equiva-
lently, below one or both of the running
boards, so as to be out of the way of the
engineer and fireman, and its opposite ends
are closed by heads, 4, to which are con-
nected supply and exhaust pipes, 42, 4°, lead-
ing to the casing of an operating valve here-
inafter described. - The firebox, 3, is pro-
vided with a grate, 5, which may be of any
enitable and preferred form of ‘the rocking
{ype, and .whicly, as it does not, n and of
itself, form part of my present invention,
will not be herein at length set forth. In
the instance exemplified, and as is deemed
preferable in connection with grates of com-
paratively large areas, which are now gen-
erally in” use, two motor cylinders, located
adjacent to opposite sides of the fivebox, are
applied, one of said cylinders serving fo
actunte the set of grate bars on one side of
{he longitndinal central planc of the firchox,
and the other cylinder to independently ac-
tuate the set of grate Lars on the opposite
side of the longitudinal central plane. The
two motor cylinders, and the connecting ac-
tuated mechanisms ave, however, substan-
tially similar in construction and operation,
ag will be understood from the following de-
scription of either system of the pair.

Each of the motor eylinders, 1, is fitted
with a properly packed piston, 6, in the
middle portion of which is formed a Tongi-
tudinal slot, 6 having, at its ends, bear-
ing faces, 6%, which are inclincd toward the
ends of the ¢ylinder, upwardly and down-
wardiy from its horizontal axial plane, as
clearly showsn in Figs. 4, 11, and 13. A
double avmed actuating lever, 7, is nivoted

62

70

80

85

90

95

100

110



10

20

25

30

35

40

45

2

in flanges, 1% cast on the cylinder, 1, by a
transverse pin, 7% formed on or fixed in it,
and working in suitable bearings in the
flanges, the upper arm of said lever passing
freely through’a longitudinal slot, 1%, formed
in the middle and lower portion of the cyl-
inder, and through the slot, 6%, of the piston,

.and extending above the apexes of the double

inclined bearing faces at the ends of the slot.
The lower arm of the actuating lever is
coupled, by a link or connecting rod, 8, to an
arm, 9, fixed on a rock shaft, 9°, which is
journaled to vibrate in bearings, 9%, secured
to the rear head of the firebox, 8. "An arm,
9°, fixed upon the rock shaft, projects up-
wardly therefrom, and is adapted to enter g
socket in, and be moved by, a hand lever
worked by the fireman, when the rocking of
the grates is desired to be manually effected.
The lower end of the arm, 9, is coupled by a
link or connecting rod, 10, to a bar, 11,
coupled to downwardly depending arms of
the grate bars, 5, which are comprehended
In the set on the side of the longitudinal cen-
tral plane of the firebox on which the motor
cylinder is located. ,

Under the above construction, it will be
seen that when the piston, 6, is reciprocated,
rocking or vibratory movement will be im-
parted to the actuating lever, 7, and the con-
nected grate bars, and the same will be the
case'when the rock shaft, 9%, is swung in its
bearings by the application of manual power
to the arm, 9¢, fixed thereon.

Each piston, 6, is reciprocated in its cyl-
inder, 1, by the action upon it of fluid pres-
sure, as compressed air or steam, the ad-
mission and exhaust of pressure to and from
the cylinder being effected by a manually
actuated operating valve, 12, controlling pas-
sages in a valve casing, 13, which communi-
cate with the supply and exhaust pipes, 42,
4%, leading into the opposite ends of the cyl-
inder. In cases where two cylinders and ac-
tuating means are applied, as in the instance

. shown, two operating valves are also ap-
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plied, each of said valves working on a
valve face, 182, on one end of the valve cas-
ing. The valve, 12, is vibrated about a cen-
tral bearing pin, 12°, seated in a recess in the
valve face, by a hand lever; 14, fixed upon
a stem, 13, which is journaled in a cap, 16,
secured on the end of the valve casing and
covering the valve, said stem having a trans-
verse tenon or projection, 15%, on its inner
end, which engages’a corresponding mortise,
12%, on the top of the valve. A disk, 15°, on
the stem, provided with a gasket, fits truly
in a cylindrical bore in the cap, to prevent
leakage of fluid from the casing. Fluid un-

~der pressure is admitted to a chamber in the

valve casing, interposed between the valve
faces thereof, through a supply pipe, 17,
connected to the upper portion of the casing,
and is discharged from the motor cylinders

‘therefrom, through the passages, 25° and

998,882

through an exhaust pipe, 18, connected to g
nipple, 18 screwed into the lower portion of
the casing. Ports, 18", one in each valve
face, establish continuous commiunication be-
tween the supply pipe, 17, and the spaces
between the valve faces and ‘the caps, 16,
and each of the operating valves is provided,
on its face, with an exhaust cavity or recess,
12¢ (see Fig. 9). A port, or passage, 19, in
each valve face, communicates continuously 75
with the exhaust pipe, 18, through a central
passage, 19, in the nipple, 18, to which said
pipe Is connected, and one or the other of
two ports or passages, 20, on opposite sides’
of the port, 19, establishes, (see Fig. 10)
when uncovered by the valve, 12, working on’
said valve faces, communication between
the supply pipe, 17, and one of the supply
and exhaust pipes, 42, 4%, of the motor eyl- -
inder controlled by said valve. By vibrat- 85
ing either of the hand levers, 14, about the -
axis of its stem,,15, the supply.and exhaust
pipes of the opposite ends of the motor cyl- .
inder controlled by the valve to which said
hand lever is connected, ‘will alternately be
brought into communication with one of the
ports, 20, and the communicating. supply -
pipe, 17, when said port is uncovered by the
valve, and with the port, 19, and the com-
municating exhaust pipe, 18, when the port,
19, and the other port, 20, are brought into -
communication through the exhaust cavity,
12, of the valve. The piston of each motor
cylinder will consequently be reciprocated
therein, coincidently with the movements of
its operating valve and with corresponding
speed- and force. .
_To admit of the automatic discharge of
water of condensation from the interior of
the valve casing, 13, a drain valve, 23, of the
puppet type, is fitted in 4 plug, 25¢, screwed
into the bottom of the valve casing, said
valve controlling communication between
the fluid supply chamber of the casing and
a passage, 25°, leading to an annular groove,
18° in the periphery of the connecting nip-
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‘ple, 182 of the exhaust pipe, from which

groove a passage, 18° leads into the central
passage, 19%, of said nipple. So long as mo-
tive fluid is cut off from the supply cham-
ber, the drain valve is held unseated by a
spring, 26, and any water that may collect
in the supply chamber will escape by gravity

115

18°,°into the exhaust pipe. Upon ihe 2d 120
mission of pressure to the supply chamber,
the drain valve is seated by said pressure, and
remains seated until the pressure is. again
cut off from the chamber. '

The traverse of-the’ actnating lever in 12
either direction, and, consequently the range
of movement which will be imparted to the
grate bars, is regulated as desired by adjust-
able stops, 21, which are preferably, as
shown, set” scréws, engaging lugs on the 13
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flanges, 12, of the motor cylinders, in posi-
tion to be contacted witk by opnosite sides
of the actuating levers, 7, at short distances

from the center of oscillation of said levers. .

The set screws, 21, are provided with lock
nuts, 212, to hold them in adjusted position,
and as shown in Fig. 4, are inclined rela-
tively to the adjusting levers when the lat-
ter are in cerntral position, while in Figs. 11
and 13, they areat right angles to said levers
when in said position. As shown in Fig. 13,
one of the stops is adjusted to abut against
the adjusting lever when in central position,
and consequently the lower arm of said lever
cannot be further moved in the direction of
said stop. This adjustment is made in cases
where it is desired that the grate bars shall
be rocked on one side only of their central
planes transverse to the firebox,

Tn order to either lock the grate bars in
normal position or to permit a limited range
of movement to he imparted to them when
desired, a double latch mechanism is pro-
vided for each actuating lever and its con-
nections, the same consisting of a main
latch, 22, pivoted at one end by a pin 22%
to a bearing, 28, fixed to the rear head of the
firebox,-and a supplemental latch, 24, piv-
oted to the main latch by @ pin, 24%, in po-
gition to normally abut against the upwardly
projecting arm, 9°, of the rock shaft, 9=
As shown in Figs. 4 and 5, the main latch
is longitudinally slotted and the arm, 9°, is
normally held in locked position between
the outer end of its slot and the supple-
mental lateh, 24. When the latter is swung
upwardly around its pivot in the main latch,

a Hmited degree of traverse of the arm, 9,

and its connections is permitted, and when

the main lateh is swune upwardly upon its.
= o 3

pivot, 22 the arm, 9°, and its connections
may be moved freely through their entire
range of traverse. In the structural modi-
fication shown in Figs. 11 and 12, the main
Iatch, 92, is a flat plate and thé supplemental
latch, 24, is slotted to embrace it, the outer
end of the supplemental latch normally

forming the bearing for the arm, &. The

arm, 9, may therefore be moved in one di-
reetion, 4. e., outwardly, but cannot be moved
in the opposite direction, so long as the
latches are in the position shown in the
drawings. It may, however,be either moved

_ partially or fully in the opposite direction,

aceordingly as either the snpplemental latch
only, or both the main and the supplemental
latch, is or are swung npwardly, as in the
form shown in Figs. 4 and 5.

The mechanism above described is of sim-
ple and comparatively inexpensive construc-
tion, and as the motor cylinders, actuating

Jevers, and grate bar connections are ail.

located below the main foot plate or deck of
the locomotive, or below the foot boards or
runiing boards, which extend forwardly

8

therefrom, it is not in position to interfere

with the movements of the engineer and-

fireman or to obstruct the;cab. The grate
sections may be separately or conjointly ac-
tuated as desired, either by power or manu-,
ally, and the traverse of the grate bars be
4imited to whatever degree may from time

to time be found to be best adapted to the:

conditions of fuel and service.

I claim as my invention and desire fo
secure by Letters Patent: 3

1. The combination, in a grate shakirg
appliance, for locomotives provided with.a
foot plate, of a horizontal motor cylinder
secured under said foot plate and in rear of
the firebox of the locomotive, a piston worlk-
ing therein, an operating valve controlling

the admission and exhaust.of fluid to and-

from said cylinder, a double armed actuat-
ing lever pivoted adjacent to and projecting
into said cylinder and adapted to move in
substantially a vertical plane and having
one of its arms located in position to be os-
cillated by the piston, and conncctions for
coupling the opposite arm of said lever to a
rocking grate. ' _

2. The combination, in-a grate shaking
appliance, for locomotives provided with a
foot plate, of a horizontal motor cylinder
secured under said foot plate and in rear
of ‘the firebox of the locomotive, a piston
working therein, an operating valve control-
ling the admission and exhaust of fluid to
and from said cylinder, a double armed actu-
ating lever pivoted adjacent to and project-
ing into said cylinder and adapted to move
in substantially a vertical plane and having
one of its arms located in position to be os-
cillated by the piston, connections for cou-
pling the opposite arm of said lever to a
rocking grate, and an arm coupled to the
actuating lever for the application of man-
ual power to effect its movement.

3. The combination, in s grate shaking
appliance, for locomotives provided with a
foot plate, of a horizontal motor cylinder
secured under said foot plate and in rear of
the firebox of the locomotive, a piston work-
ing therein, an operating valve controlling
the admission and exhaust of fluid to and
from said cylinder, a double armed actuat-
ing lever pivoted adjacent to and projecting
into said cylinder and adapted to move in
substantially a vertical plane and having one
of its arms located in position to be oscil-
lated by the piston, connections for coupling
the opposite arm of sald lever to a rocking
grate, and an adjustable stop for regulating
the traverse of the actyating lever.

4. The combination, in a grate shaking
-appliance, for locomotives provided with a
foot plate, of a horizontal motor cylinder
secured under said foot plate and in rear of
the firebox of the locomotive, a piston work-
ing therein, an operating. valve controlling
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the admission and exhaust of fluid to and
from said cylinder, a double armed actuating
lever pivoted adjacent to and projecting
into said cylinder and adapted to move in
substantially a vertical plane and having one
of its arms located in position to be oscil-
lated by the piston, connections for coupling
the opposite arm of said lever to a rocking
grate, and a pivoted locking latch mecha-
nism acting to oppose movement of the ac-
tuating lever and its connections.

5. The combination, in a grate shaking

appliance, for locomotives provided with a
foot. plate, of a horizontal motor cylinder
having a longitudinal slot in its middle por-
tion secured under said feoot plate and in
rear of the firebox of the locomotive, heads
closing the 'ends of said cylinder, supply and
exhaust pipes opening into the ends of said
cylinder, a piston fitting said cylinder and
having a longitudinal slot in its middie por-

~tion, an operating valve controlling the sup-
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ply and exhaust pipes, a double armed ac-
tuating lever pivoted adjacent to the motor
cylinder and having one of its arms extend-
ing through the longitudinal slot thereof
and into the longitudinal slot of the piston,
connections for coupling the opposite arm
of said lever to a rocking grate and stops
for limiting the movement of said lever.

6. The combination, with a steam boiler
firebox, of a rocking grate, a foot plate, a
horizontal motor cylinder located below said
foot plate agd in rear of the firebox, a piston
working in said cylinder, a double armed ac-
tuating lever having one of its arms project-
ing into and operated by said piston, a rock
shaft journaled adjacent to the firebox, an
arm projecting downwardly from said shaft,
a link coupling said arm to the actuating
shaft, connections coupling said arm to the
rocking grate, and an arm projecting up-
wardly from the rock shaft for the applica-
tion of manual power. '

998,882

7. The combination, with a steam boiler
firebox, of a rocking grate, a foot plate, a
horizontal motor cylinder located below said

- foot plate and in rear of the firébox, a piston

45

working in said cylinder, a double armed -

actuating lever moving in a vertical plane
and having one of its arms operated by said

piston, a rock shaft journaled adjacent the-

firebox, an arm projecting downwardly from
said shaft, a link coupling said arm to the
actuating shaft, connections coupling said
arm to the rocking grate, an arm projecting
upwardly from the rock shaft for the appli-
cation of manual power, and a locking latch-
mechanism pivoted to the firebox and abut-
ting against said upwardly projecting arm.

8. The combination, with a steam boiler
firebox, of a rocking grate, a motor cylinder,
a piston working therein, connections from,
sald piston to the rocking grate, an operat-
ing valve working in a valve casing and con-
trolling the admission and exhaust of fluid
to and from the motor cylinder, a drain
valve controlling a discharge passage from
the valve casing and fitted to be seated by
pressure therein, and a spring bearing on
said valve and acting to unseat it upon and
during the release of pressure from the valve
casing. - _ _

9. The combination, .in a grate shaking
appliance, of a pivoted actuating lever, fluid
pressure operating means for oscillating said
lever about its pivotal axis, connections for
coupling said lever to a rocking grate, means
for manually oscillating said lever, a pivoted
main latch for préventing movement of said
lever in one direction, and a supplemental
latch pivoted to the main latch for permit-
ting a limited degree of movement of said

lever. ,
. . ALBERT G. ELVIN.
‘Witnesses:
J. SwowpeN BrLr,
F. W. TurnEr,
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