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lo all whom 6 may concern:
e it known that we, GEOFFREY IJOWARD

~and GEORGE xIBBS, engineers, subjects of the
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King of Great Brltam reSIdlnﬂ' at Britannia
Iron Works, Bedford, in the county of Bed-
ford, England, have inveuted certain new and
useful Improvementsin Valve-Gear, of which
the following is a specification.

This mventlon has reference to valve-gear
for steam and other fluid pressure engines,
and is particularly applicable to the control of
the fluid-pressure-distributing valve of a me-

chanical stoker of the kind wherein the fuel

is fed to the furnace by a reciprocating pusher
or ram operated by a piston and wherein the
fluid-pressure for working said piston is, by
an automatically-actuated fluid-pressiure-dis-
tributing valve, admitted to and exhausted
from the working eylinder at periodieal inter-
vals which by adjusting the valve-gear are

required.

According to our invention the movements
of said valve are automatically controlled by a
weighted arm and arocking beam orlever hav-
ingatits opposite ends receptacles forcontain-
ing liquid or other suitable mobile substance,
the said receptacles being in communication
with each other. By appropriate mechanism

actuated by the reciprocations of the fuel

feeder, pusher, or ram each time the piston
completes one of its strokes the distributing-
valve is set into its intermediate or ‘¢ cut-off
posttion, while the rocking beam is caused to

‘assume an inclined position with the recep-
tacle containing the most liquid in a higher
position than the other receptacle, the sald'
beam 1n assuming this position also raising

the weighted arm. The flow of the hqmd
from the higher to the lower receptacle causes

the said beam to rock and liberate the weight-

ed arm from its raised position, so that it falls
by the action of gravity and in so doing
causes the distributing-valve to be shifted
Into 1ts open position for admitting moftive
flaid to the cylinder and causing the piston to
perform another stroke. The tlme occupied
by theliquid in flowing from the higher to the

lower receptacle of the rocking beam regu-

lates the period of rest between the move-
ments of the distributing-valve, and therefore
between the strokes of the piston.

In order that our said invention may be

-clearly understood and readily carried into

offect, we will now describe the same more
fully With referenee to the accompanying
drawings. |

Flﬂ*ure 11s a
plan of one form of our valye- oear &pplled

‘toa mechanical stoker of the klnd referred to.

Fig. 3 is a vertical transverse section of the
valve-gem; taken approximately on the line
11 of Fig. 1. Kig. 4 is a side elevation, and
Fig. 5 a plan of a modlﬁed form of our valve-
gear applied to the said mechanical stoker.
Fifr 6 18 a vertical transverse section of the
valve gear, taken apprommately on the lme
2 of Fig. s,
lee letters of reference mdwa,te SImllat

‘parts in all the figures.

A is the steam or other fluid pressure cyl-

 Inder.

B is the piston, and B’ its piston-rod.

C 1s the distributing-valve, which is in the
form of a piston and’ receives its reciproca-
tions from a transverse spmdle C’ and crank
C? thereon. |

D is the ram or pusher, and D’ the chamber
in which it works.

E is a hopper, from which the fuel for foed-

ing the furnace is supplied to the chamber D'.

¥ is the weighted arm, and G the lockmw
beam.

Referring more particularly to Flﬂ"‘% 1 2
and 3, H and I are two oscillatory or SWIHO-
ing p]ates the former of which has a pair of
horns &' h* at the upper part and a pair. of
ears h® h' at its lower part and is keyed or
otherwise secured to the valve-spindle C'.
The other oscillatory plate I has at its upper

part a segmental slot 2 and at its lower part

a pair of lugs ¢' 7* and is free to rock upon
a sleeve c!on the said valve-spindle. For

__sake of distinction we will refer to these two

plates, respectively, as the ‘“horned” plate
and the ‘‘slotted” plate. The said weighted

‘arm F is also free to rock about said 'slee've ct

of the valve-spindle C', and it has a lateral
pin or finger f, which engages with the slot ¢
in the slotted plate. The slotted plate also

carries the rocking beam G, having at its op-
posite ends the receptdcles G' G2 for contain-
ing the liquid or other suitable mobile sub-
| stance, the sald receptacles being in commu-
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nication with each other throngh a pipe or
conduit which in the example shown consti-
tutes the aforesaid beam G. Situated be-

neath the said valve-spindle C' is a rocking

shaft J, carrying an arm 7, which has two
antifriction rollers or pins 5’ 4" near its free
end, said rocking shaft receiving its move-
ment from a sliding rod or bar 7°, bearing ad-
justable tappets 72 44, which are struck by a
finger D® on the ram during the reciprocat-
ing movements of the latter. The said anti-
friction-rollers 5" 7' are so situated that as
said arm 7 rocks they will strike against the
ears h® ' of the horned plate Hand the lugs
v. 2* of the slotted plate I, thus imparting os-
cillatory motion to these plates and to the
valve-spindle.

As the ram D reciprocates under the ac-
tion of the steam admitted by the valve Cto
the working cylinder and as'it completes one
or other of its strokes—say its left-hand
stroke—its finger D* strikes the tappet 7° on
the sliding bar 7%, thereby shifting the latter
to the left and causing the rocking shaft J to
turn and its arm 7 to rock toward the right.
One of the antifriction-rollers on said arm
then strikes the ear iZ'of the aforesaid horned
plate H,therebyactuating said plate and caus-
ing the valve-spindle to rock tothe extentnec-
essary to bring theslide-valveinto its central
or cut-off position, Fig. 1, thus closing the
steam and exhaust ports of the working cyl-
Inder. This movement of the rocking shaft
J and its arm 7 also brings the other antifric-
tion-roller against the lug +° on the aforesaid
slotted plate I, whereby the latter is actuated
and the beam G it carries is rocked into the
position represented in Fig. 1. Thus the re-
ceptacle G*° on said beam is raised and the
receptacle G’ lowered, so that the fluid in the
raised receptacle will flow through the hollow
beam into the lower receptacle. This move-
ment of the slotted plate I also causes its slot
1 to act upon the pin 7 of the weighted arm
I, whereby the latteris moved 1nto an almost
upright position, as represented in Fig. 1.
The said weighted arm remains in this posi-
tion until sufficient liquid from the upper re-
ceptacle has flowed into the lower receptacle
to overcome the inertia of the weighted arm
and cause it, through the intervention of the
slotted plate I and the pin f, to fall from its
upright position toward the left. In falling

its pin f, by moving in the slot 2z of the slotted .

plate, strikes the horn 7' of the horned plate

to rock the wvalve-spindle. The valve C is
thus shifted into its open position to admit
steam to the working cylinder on the side of
the piston opposite to that to which it was
previously admitted. The piston is therefore

caused to perform a stroke toward the right
until, upon approaching the end of its stroke,
the finger D? on the ram actuates the other
tappet j* on the sliding bar j*, whereby the
movements of the aforesaid horned and slot-
ted plates I and I and the weighted arm F

|

724 291

are again effected, but in the opposite direc-
tion. |

The aforesaid weighted arm I serves to re-
tard the operation of the beam G, so that said
beam will not be overbalanced until the whole,
or practically the whole, of the liquid from
the upper receptacle has flowed into the lower
one. Said weighted arm also serves to in-
crease the force of the impulse imparted to
the valve-spindle. The position of the weight
on the said arm is preferably made adjust-
able. |

The speed at which the fluid flows from one
receptacle to the other iscontrolled by adjust-
able valves ¢ g or other suitable devices, so
that the periods of rest between the strokes
of the piston can be regulated at will. It is
desirable in some cases to have an unequally-
timed period of rest between the strokes, so
that the piston will remain stationary at one

end of its stroke longer than at the other end.
FFor this purpose we provide at one end of the

aforesaid beam G a by-pass, through which
the fluid can flow into the adjacent recepta-
cle G* independently of the valve ¢, and
therefore enter said receptacle at a greater
speed than it can do when flowing past the
gaid valve. The end ¢* of this by-pass I8 ar-
ranged to lie above the level of the fluid In
the receptacle G* when the latter is in its
raised position, Fig. 1, so that the fluid in es-
caping from said receptacle is compelled to
flow past the said valve g.

In order to limit the extent of movement
of the aforesaid slotted plate I, we provide a
fixed stop %, against the opposite sides of
which it strikes at the ends of its movements.

The flow of the fluid from one to the other
of the receptacles of the beam G regulates
the period of rest between the strokes of the
piston, and the position of the tappets 7°* on
the sliding bar 4° regulates the length of the
strokes of said piston in either direction.

We may provide means for preventing the
aforesaidweighted lever from shifting beyond
its approximately upright position to which
it is set by the slotted plate I. Said means
may comprise a loosely-pivoted T-piece f’,
carried by the weighted arm and operating in
conjunction with fixed stops f*/°, with which
it will engage by itsinertia if the said weight-
ed lever should tend toturn beyond its proper
position. |
- Referring now to the modification shown
by Figs. 4 to 6, in which the manner of 1m-
parting motion to the weighted arm I’ and
rocking beam G is varied, II' is a plate at-
tached to the outer end of the valve-spindle
(', said plate having at its upper part horns
h'*Xh**and at its lower part alug /v’. Loosely
mounted on a sleeve ¢!, surrounding the
valve-spindle, is a plate I', having at its up-
per part an arm 2* and at its lower part two
adjustable set-serews +° 1% so arranged that
their inner ends are capable of striking the
lug 7’ of the plate II'. The free end of the
said arm 7! is connected by a rod ¢’ to a stud-
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block %8, mounted on a swinging arm jX and
capable of adjustment thereon by a set-screw
v*. The upper end of this arm is pivotally

connected at j° to a bracket )° and at 1ts lower |

end is connected by a link 57 to the finger D?
of the ram D, from which motion 1s tlans—
m1tted to said plate I' by the swinging arm

mounted on the sleeve ¢* and carrying the
rocking beam G with its receptaeles G' G-
This boss also has projections g g° between
which the finger f of the weighted arm X
works. This ﬁnn'el also works -between the
The arm 2*of

projections ¢’ g? of the boss G* “of the beam.
When the said arm # and plate I’ are rocked

by the movement of the ram D-and theswing-
- ing arm 2%, the arm @4 actg upon one or other'

of the pro,]ectlons g g* and rocks the beam
G, the other projection that is not acted upon
by said arm then turning the weighted arm

F into its approximately upright position as |

shown in Fig. 4. The liquid in the upper-
most receptacle G of the beam then flows into
the lowermost receptacle G’ until the weight
of the latter is sufficient to overbalance the
weighted arm F and turn it over its dead-cen-
ter and permit it to fall, as already explained
in connection with the previously-described
arrangement. Asthesaid weighted arm falls
its ﬁnﬂ'er fstrikes the horn A'* of the plate H',
thereby actuating said plate and a,nn*ularly
shifting the valve spindle into a position to

cause the valve to uncover the steam-inlet to |

the working eylinder and permit the steam to
drive the plston from left toright. Asthe pls-
ton performs its stroke the swinging arm ”*

and connecting-rod ¢' turnthe arm iand plate

I' toward the right, thereby bringing the set-
screw 4 into contact with the luﬂ' hﬂ of the
plate H' and setting this plate mI;o_a position

to place the valve ,_at its central or cut-oif po-

gition, thus stopping the supply of steam to
the kamﬂ' cylinder.
this movement of the plate H' the beam G
has been rocked into the reverse position to
that represented in Fig. 4—. e., with the re-
ceptacle G uppermost. Therefore the liquid

which has previously flowed into this recep-

tacle from the recéptacle G? now flows back
again into the receptacle G° and 1n so doing
eventually causes the beam to rock and the
weighted arm to swing as already desenbed
but in the opposite dneetwn

The valves g ¢ for regulating the flow of
the liquid to and from the reeepuaeles G G*
are armnved vertically instead of horizon-
tally,asinthe pr eviouslv described construe-
tion. The by-pass ¢®is similar in action to

that already deseribed with reference to Ifigs.
1 to 3.

The aforesaid connecting-rod 2% is adapted |
to be shortened or 1entrthened in order to
regulate the stroke of the plate I', for which
purpose we have shown the end of sald rod

G*is a bo‘ss loose]y

Simultaneously with

il

|

its mtermedmte or®

.SCrew- thleaded to engage with a correspond-

ingly- serew-threaded soekeb ° on the stud-

block 78.
We wish it to be underetood that our in-

vention is notonly applicable to the working

cyvlinders of mechanical stokers, but can be
applied with advantage to the workmc cyl-
inders of other enﬂ‘mes—-—--bueh a3 hydlaullc
or other pumps, eompwssed air motors, and
such like. We also wish it to be undersbood

that instead of a slide-valve a rotary valve

may be employed.

What we claim 18—

1. Indistributing-valvegear for fluid-pres-
sure engines, the combmatlon with the work-
ing eylmder its piston, and its distributing-

3

75

80

'@alve of arocking beam provided atitsends
with 1eeeptacles eommumeatmo‘ with each

other and containing mobile subqtance, a
weighted arm with Wthh said beam codper-
ates, means controlled by the piston for set-
ting ‘the beam in an inclined position, raising
the Wewhted arm, and placing the valve in its
m‘rermedmte or “‘cut-off” position, means for

Q0

liberating said weighted arm by the move-

“ment of the beam due to the flow of the mo-

bile substance from the upper to the lower

receptacle, and means for enabling said arm

to open the valve substantially as descrlbed

2. In dlStI‘lbUtlnﬂ‘-vd,lve gear for flaid- pres—-'-
sare engines, the eombmatlon with the work-

95

ing cylmder its piston and ifs distributing-

valve of a rocking beam provided at its ends
with reeeptacles communicating with each
otherand containing mobile snbsmnee, means
for controlling the flow of the said mobile sub-
stance from one receptacle to the other, a

100

weighted arm with which said beam codper- -

.'ates means controlled by the piston for set-
ting the beam in an inclinéd position, raising

T 05'

tfhes weighted arm, and placing the valvein

for liberating said weighted arm by the move-
ment of the bea,m due to the flow of the mo-
bile substance from the upper to the lower

‘cut-off 7 position, means

T11I0O

receptacle, and means for enabling said arin

to open the valve substantially as deserlbed
3. In distributing-valve gear for fluid-pres-
sure engines, the combmatlon with the work -

with reeeptaeles commumcatmv with each
other and containing mobile substa.nce ad-

justable valves for contwllmﬂ the flow of the"

said mobile substance from one receptacle to
the other, a weighted arm with which said
beam eooperates means controlled by the pis-
ton for setting the beam in an inclined posi-
tion, raising the weighted arm, and placing

the valve in its mtermedmte or 2 cut-off 7 po-
sition, means for llbemtmﬂ“ said weighted arm
by the movement of the beam due Lo the flow

of the mobile substance from the upper to the
lower receptacle, and means for enabling said

115
ing cylinder, its piston, and its distributing-
Valve of a rocking beam provided at its ends

120

[25

130

arm to open the valve substantlally as de-’,

seribed.
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4. In distributing—valve oear for fluid-pres- y to the valve-spindle and open the valve sub-
sure engines, the combination with the work- | stantially as described.

Ing cylinder, its piston and its distributing-
valve; of a roeking beam provided at its end
with receptacles communicating with each
otherand containing mobilesubstance, means
for controlling the flow of the said mobile sub-
stance from one receptacle to the other, a by-
pass on one receptacle for the mobile sub-
stance to flow into said receptacle independ-
ently of the controlling means, a weighted
arm with which said beam codperates, means
controlled by the piston for setting the beam

i

r

7. In distributing-valve gear for a mechan-
ical stoker operated directly by a flnid-pres-
sure engine; the combination with the work-
ing cylinder, its piston, ard its distributing-
valve, of a rocking beam loosely mounted on
the valve-spindle and provided at its ends
with liguid-containing receptacles ecommuni-
cating with each other adjustable valves for
controlling the fiow of said liquid from one
:receptacle to the other, a by-pass on one re-
ceptacle for the liquid to flow thereinto inde-

In an 1nclined position, raising the weighted | pendently of the adjustable valve, a weighted

arm, and placing the valvein its intermediate
or ‘cut-off position, means for liberating
sald weighted arm by the movement of the
beam due to the flow of the mobile substance
from the upper to the lower receptacle, and
means for enabling said arm to open the valve
substantially as described.

5. In distributing-valve gear for fluid-pres-
sure engines, the combination with the work-
ing cylinder, its piston, and its distributing-
valve: of arocking beam provided at its ends
with receptacles containing mobile substance
and communicating with each other through
a conduit in the beam, means for controlling
the flow of the said mobile substance from
one receptacle to the other, a by-pass in one
receptacle for the mobile substance to flow
into said receptacle independently of the said
controliing means, a weighted arm with which
sald beam codperates, meanscontrolled by the
piston for setting the beam in an inclined po-
sttion, raising the weighted arm, and placing
the valve in its intermediate or *‘ cut-off ” po-
sition, means for liberating said weighted arm
by the movement of the beam due to the flow
of the mobile substance from the nupper to the
lower receptacle, and means for enabling said

arm to open the valve substantially as de-

scribed.

6. In distributing-valve gear for a mechan-
ical stoker operated directly by a fluid-pres-
sure engine; the combination with the work-
ing cylinder, its piston, and its distributing-
valve, of a rocking beain loosely mounted on
the valve-spindle and provided at its ends
with receptacles communicating with each
other and containing mobile substance, a
weighted arm codperating with said beam
and also loosely mounted on the valve-spin-
dle, two oscillatory plates, one loosely mount-
ed on the valve-spindle and the other affixed
thereto, means connecting said loose oscilla-
tory plate with the ram of the stoker, means
whereby the loose plate causes the beam to
assume an inclined position, the weighted
arm to assume an approximately vertical po-
sition and the other plate to set the valve in
its intermediate or ‘‘cut-off” position, and
means whereby the beam in roeking by the
flow of the mobile substance from the upper
to the lower receptacle, releases the weighted

arm and permits it to operate the plate fixed

i

|

I

arm coOperating with the beam and 1oosely
mounted on the valve-spindle, two oscillatory
plates, one mounted loosely on the wvalve-
spindle and the other fast thereon, an adjust-
able rod connecting said loose swinging plate
to the ram of the stoker through the inter-
vention of a swinging arm, adjustable block
and link, set-screws on the loose plate adapted
to cobperate with a projection on the fast
plate, projections on the beam coOperating
with shoulders on the loose plate, a finger on
the weighted arm with which the projections
on the beam codperate, and projections on
the fast plate with which said finger of the
welghted arm codperates, all substantially as
and for the purposes specified.

8. In distributing-valve gear for a mechan-
ical stoker, operated directly by a fluid-pres-
sure engine; the combination with the work-
ing eylinder, its piston and its distributing-
valve, of a rocking beam provided at its ends
with liquid-containing receptacles communi-
cating with each other, adjustable valves for
controlling the flow of said ligquid from one
receptacle to the other, a by-pass on one re-
ceptacle for the liquid to flow thereinto inde-
pendently of the adjustable valves, an oscil-
latory plate loosely mounted on the valve-
spindle and carrying said beam, a weighted
arm cooperating with the beam and loosely
mounted on the valve-spindle, another oseil-
latory plate mounted fast on the said valve-
spindle, a rocking arm for actuating both of
said plates for settlnﬂ' the valve into 1ts ““cut-

off ” position and the beam into an inclined
position, a sliding rod connected with said
rocking arm, adjustable tappets on said slid-
ing rod, a finger on the ram of the stoker for
acting upon said tappets, and a finger on the
weighted arm engaging with a slot in the
loose plate and lying in the path of projec-
tions on the fast plate, all substantially as
and for the purposes specified.

In testimony whereof we have hereunto set
our hands, in presence of two subseribing wit-
nesses, this 22d day of August, 1902,

GEOFFREY HOWARD.
GLEORGE GIBDBS.

Witnesses:
J AMES ROPER,
ERNEST GEORGE BRANDON.
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