A. L BRICE 2,363,389

STOKER OPERATING MECHANISM

Nov. 21, 1944.

4 Sheets-Sheet 1

Filed Jan. 23, 1942
- Fig-d- j;‘
P
, . ; -
1= a7 \j
= |l
‘;/~ 123 T 46 g
22 —— ] -
Al
! | [ I ||
\J % =
| } 1| { [ .
AR o W
Z% - | l
L/ —== =—1 | .
MR N AR f
J A | L2
Eig-ec-
4 .
4 1%
; ! w2 o
5 2 ey "
=y i
G - p— L
17N - Z.;‘ /ﬂ/““?ﬁi. 4 ‘ \\Lﬁwwi?i
AAATMTMMTTT®ST®>T®>®Y] Rueeer L. Beice




Nov. 21, 1944. A L. BRICE 2,363,380

STOKER OPERATING MECHANISM

Filed Jan. 23, 1942 4 Sheets-Sheet 2
e[ M
48 : '
- pA — 20 ‘ Fg_z_
47 - 37
.| L____J 4 7
g T e i
) ) Sh 40 - 6o —
3 54, 37% m.
%% 45 2N N e 8 ee |
3 . Saran 1
Py e ?Fi;ﬂgan 50 o i ?:;
— —d,‘={4@’“
23 J &2
G6
4 : 5 F
37 ! ":?’ 65
&8 s
K1 . Vi 72‘3’/
X7
s 4—7
B 4 '

'
N\




Nov. 21, 1944. A. L. BRICE 2,363,389
3 ’ .

- STOKER OPERATING MECHANISM :

_ Filed Jan. 23, 1942 4 Sheets-Sheet 3
' 9 ' :
| ”//’ | ‘ . J
s : | ‘ 37
,;/ o\ =
(, 50 22
(\ O
N\ Gy
| | ) &
'- . _/_‘__‘_ 4= == 7 eo
O en ICREES

) :E.E'B" grwexwto’o ‘
' Aceert L. Brice
D g ' . ’ .
Fig.7 N 2y Conleaw ﬂ»}ﬂ'—

tornene.




Nov. 21, 1944, A L. BRICE 2,363,389

STOKER OPERATING MECHANISM

Filed Jan. 23, 1942 4 Sheets-Sheet 4

W

_I’//////71\\

7 WEh [f==F el
54 / Tl " ‘ Jrwontor

Aveeer L. Bewe

o T e Aot



Patented Nov. 21, 1944

2,363,389

UNITED STATES PATENT OFFICE

' - STOKER OPERATING MECHANISM
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This invention relates generally to improve-
ments in stoker operating mechanisms and more
specifically to a valve means for varying and con-
trolling the feeding rate of such mechanisms.

The usual stoker system and assembly of the
type here in mind comprises a hydraulically op-
erated, reciprocating motor and a ram arranged
for controlled alternate forward, or charging, and
return strokes, or movements.

. stroke the ram feeds the coal or fuel from a hop-
per into the retort of the boiler or heating plant
and the return stroke of course brings the parts
back to position for the next such operation.
Control of the rate of fuel feed is usually obtained
then by varying the frequency of the effective
working strokes per unit of time, the piston of
.the motor, and the ram, having pause, or dwell,
intervals between movements, and such intervals
being varied in length or time. The actual speed
or rate of movement of the parts is usually inde-
pendent of the frequency of such movements.

My invention has as its primary object the pro-
vision of a timing or regulating valve of simple,
durable and conveniently controllable construc-
tion, for thus controlling the stoker motor by
varying the admission of the hydraulically ac-
tuating fluid thereto and bringing about any de-
sired number of charging and return strokes per
given unit of time.  The valve thus acts to feed
the fluid from the pressure source to the motor

On the charging:
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tional view through the valve means of my mven_
tion.

Fig. 4 is a cross section along the line 4—4 in
Fig. 3 showing the valve parts as adjusted for
minimum fuel feeding rate. :

Fig. 5 is a similar view but showing the parts
in adjusted positions for increasing the fuel feed-
ing rate, .

Fig. 6 is a cross section along the line 6—6 in
Fig. 3 showing a part of the drive chain in broken
lines:

Fig. T is a cross section along the lme 1—1 in
Fig, 3.

Fig. 8 is a detail side elevational view of the
valve rotor and timing member partially dlsas-
sembled.

Fig. 9 is an end elevational view of ‘the valve
showing the control wheel therefor.

Fig. 10 is a similar view but showing a mecha-
nism for adjusting the control wheel in accord-
ance with temperature effects, steam pressure or
the like.

Fig. 11 is a fragmentary longitudinal sectional
view of the valve mechanism showing the con-

28 nection thereto of an automatic overload protec-

30

for a desired interval and to by-pass the fluid for

the desired interval to thus pause the piston and’

ram and control the frequency of operating move-
ments, '

Another and important object of my invention
is to provide a valve of this nature which will not
only vary the frequency of the operations of mo-
- tor and ram but will also permit of concomitant
and propertional variations in the actual speed
of such movements to thereby make it possible to
vary the fuel feeding rate over a wide range and

in selected degrees from maximum to a,n absolute

minimum or zero.
These and other more detailed and specmc ob-
jects will be - made apparent in the course of the
fcllowing specification, reference being had to the
accompanying drawings, in which—

Fig. 1 is' a frontal elevation of a portmn of &’

boiler front showing a stoker mechanism and sys-
tem and with my control means connected
thereto. :

Fig. 2 is an enlarged fragmentary vertical sec-
tion along ‘the line 2—2 in Fig. 1 showing the
stoker motor, ram and associated parts.-

Fig. 3 is a greatly enlarged longitudinal sec-

tion device.

Referring now more particularly and by refer-
ence characters to the drawings, A represents
generally my improved valve mechanism, the
same being shown as arranged in connection with
a stoker assembly B and motor and pump unit C.
The latter parts and their operation will be first
described in order to clarify the functioning of
the valve itself.

The stoker unit B is arranged at the front of
the boiler or furnace {8 at which is located the
fuel hopper I, said unit including a ram 12 con-
nected by a rod 13 to the reciprocating motor 14.

" The parts are arranged in a housing 5 including

40

a cylinder 16 in which the piston 1T of the motor
reciprccates. Hydraulic fluid is admitted selec-

. tively to opposite ends of the cylinder 16 by ducts

45
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18—19 under control of a reciprocating float
valve 20 and pilot valve 21, the latter béing op-
erated in conjunction with the motor and ram
assembly by rod 22. . This structure is well known
in the art and need not be detailed further herein. -
The unit C, also of generally conventional form,
acts as prime mover or primary power source for
the stoker and comprises a motor 23 driving a
fan 24 ‘which supplies air to the boiler or furnace.
Also, through a'chain drive, the motor operates a

' .pump 25 of the positive displacement type which

65

has a connection through a suction line 26 to a
fluid reservoir 27, a strainer 28 being placed in
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this line as usual: The discharge 29 from the
‘pump is connected by a by-pass line 30 back to
the reservoir 27 and a hand controlled valve 31
is placed in this.line. Also connected across this
valve 81 is a pressure responsive relief valve 32.

A feed pipe or line 33 connects the discharge
of the pump 25 to an inlet port 34 in the stoker
motor {4, while an exhaust line 35 connects the
reservoir 27 to an outlet port 36 in the motor.
Obviously the pump and fan unit C may. be lo-
cated at any desired remote point from the stoker
by suitable arrangement of the piping.

in the operation of the system as thus far de-
scribed, the pump 238 taking the oil or hydraulic
actuating fluid from the reservoir 27 normally
will- feed it through line 33 to the inlet port 34
at stoker motor 4. The valve 20 will control
the admission of this fluid through one or the
other of ducts 18—I9 to the cylinder 16, the
valve also connecting one end of the cylinder
through outlet port 36 to the exhaust line 35
back to reservoir. As here shown (Fig. 2) the
valve 20 will admit fluid to the cylinder through
duct 18 while exhausting fluid from the other end
through duct 19. The piston {71 will thus move
to the right, or forwardly toward the furnace,

causing ram 12 to move forward beneath the

hopper |f and feed a charge of fuel thereirom
into the retort (not shown) of the furnace.
When the piston and ram reach the limit of this
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movement actuation of the rod 22 will shift the

pilot ‘valve 21 admitting fluid to valve 20 and
shifting it to the left (Fig. 2) thus shifting the

duct connections to ports 34 and 36, the fluid -

from the pump being now admitted to the motor
cylinder through duct (9 and fluid being ex-
hausted through duct (8. The piston {7 and
ram 12 will thus move rearward, or on the return
stroke, back to the position shown whereupon the
valve 20 will again reverse the fluid flow for the
next charging stroke. So long as the fluid pres-
sure and supply remains constant this intermit-
tent reciprocating action will maintain, as will
be understood. ]
Manual control of this operation is provided
by the by-pass valve 31 which, when opened, will
permit the fluid to flow directly from the pump
25 back-to the reservoir 21 instead of operating
the stoker motor as described above. On the
other hand by partially opening and closing this
valve 31 the effective fluid pressure for operating
the motor may be controlled at will, thus roughly
varying the effective feeding rate of fuel to the
furnace. )

Should the ram 2 strike an obstruction, or -

other working parts become clogged for some
reason, the pressure in the feed line 33 will of
courze build up and may then actuate the pres-
sdre responsive valve 32 causing it to open and
by-pass fluid back to the reservoir, thus prevent-
ing injury to any working parts.

My control valve A Is

designed to permit con-.
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trol of the fuel feeding rate by varying the fre- -

quency and speed of: the charging and return

strokes of the ram (2. This valve comprises a .

housing or body, designated generally at 37, which
is mounted a3 at 38 upon . (or near) an glegf
tric motor 39: which actuates the valve. “Within

this housing a valve recess 40 of cylindrical shape.

is formed and the valve member or rotor 41 is

70

rotatably arranged therein, said rotor being-se- :

" . cured by a hub-42 upon-a valve-shaft 43:which

extends outwardly through an end of the hous-
ing, Packing 44 and a gland nut 45 are arranged

(N
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in the housing end around the shaft to seal
against the escape of fluid thereat and the ex-
posed end of the shaft carries a sprocket gear 48
which is connected by a chain 47 to a sprocket
pinion 48 on the driven shaft 48 of the motor 38.
Obviously when thus connected the motor, will
rotate the valve rotor 41 at a speed dependent on
the gear reduction 50 at the motor, and the ratio

of the sprockets 46 and 48, and by varying these

elements the valve rotor speed may be set at any
desired value. Gears or other driving means
may of course be substituted for the sprockets

‘and chain.

‘The valve rotor 4f is as here shown of cup-
shaped form having an annular barrel portion
or wall 51 and a closed end 52, whereat is located
the hub 42, said end however being pierced by
a series of inlet openings 53 which afford com-
munication between the interior of the valve and
an inlet chamber 54 formed in the valve housing
at the end of valve recess 48 and surrounding
the hub. An inlet port 55 is formed in the hous-
ing 37 opening into the chamber 54 and at its
outer (here shown as lower) end is tapped to

3 receive a pipe fitting 56 by which connection is

made through a pipe 57 to a point somewhere
along the feed line 33 or to the discharge of the
pump 25.

Telescopically and rotatably surrounding the
valve rotor 41 is a timing device or shell 58 hav-
ing a. thin, annular barrel or sleeve 59 which
rotatably and nicely engages the peripheral wall

of the recess 40, same being sufficiently large to’

accommodate this sleeve. over the rotor. The
shell 58 is al;o cup-shaped, having a closed end
60 with a hub 61 by which it is secured to an op-
erating or adjusting shaft 62 extending outwardly
through the housing end in the opposite direc-
tion to, but on a common axis with, the aforesaid
valve shaft 43. Packing 63 and a gland nut 64
here also seal around the shaft while a thrust
bearing 6% braced between a shoulder §6 formed
at the end of the recess 40 and the shell holds
parts in alignment while permitting free move-
ments thereof. A control or hand wheel 67 is
provided on the outer end of shaft 62 as, and
for a purpose, to be described.

In assembling the valve rotor &1 and timing
shell 58 their open ends are of course telescoped

but the closed end of the shell is prevented from

closing off the open end of the rotor by means of
lugs 68 extended at spaced positions therefrom.

The valve rotor 41 has an opening or port 69
in its barrel portion and in the same plane the
shell 58 has a slot 70 which is elongated and ex-
tends substantially half way around the periph-
ery thereof. Obviously the arrangement is such
that, if the valve rotor is rotated within the tim-
ing device the opening 69 will register with the
slot 708 through about one half of each revolution
and will for the balance of each revolution be
closed by the shell or sleeve of said timing device.
Formed in the valve housing in alignment with
the plane of the opening 69 and slot 70 is an
exhaust port 71 tapped at its end to receive a

_fitting 712 by which a pipe 13 is connected to the
“valve, this pipe being in turn connected to some

part of the exhaust line 35 (or reservoir) as seen
in Fig. 1. This port 1{ communicates with the
recess 40 through a flared semicircular, cored
outlet opening, channel or passage T4 (Figs. 4
and 5).curved. around and exposing that portion
of the timing shell 58 having the slot 70.

To facilitate fabrication of the valve housing
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- if so desired. o . -
.. It will be noted in this connection that even.
“with the slot 70 partially covered by beine-turned
.to .reduce the by-pass time (Fig. 5) that there
 iwill be some by-pass or leakage effect as the oven-
: 7mg 69 traverses the full length of the slot. Thus
-.while the opening 88 is passing that rart of the

. passes -along “the -covered part
" will ‘continue to be a comparatively minnr

. this leakage will not be sufficient’ to prevent
“puilding up of sufficlent pressure

9,388,380

and dassembly of parts therein it is, as shown in
Fig. 3, made in two parts with an end eap 31*
secured over the end at which bearing 68 is located
by means of cap screws 15. -

In the operation of the valve as thus far de-
scribed it is inderstood that the motor 39 will

.rotate the valve rotor 41 within the timing shell

58 which, for purposes of example, may be ad-
justed and fixed -so that its slot 70 registers with

* the outlet channel 14 throughout its entire length
It is also assumed for this -

as seen in Fig. 4.
example that the rotor 41 is rotated one complete
turn per minute although this, as aforesaid, is
subject to variation and the rotor may make any
number of revolutions per time unit.

Now so long as the outlet opening 69 in the

- valve rotor 41 is closed by the timing shell §8 the

operation of the stoker will be as previously de-
scribed, the fluid flowing from the pump 25 alter-
nately to the ends of the motor cylinder 16 and
reciprocating the piston §T1 and ram 12 through

charging and return strokes in sequence. How-'

‘ever, such condition will maintain only during one
half revolution of the rotor 41 since when this is

completed the opening 69 will come into registry :

with the slot 70 and will remain in such com-
munication during the remainder of that revolu-
tion of the valve. Fluid under pressure from the
pump is at all times present in the interior of the

valve rotor, since it flows from the pipe 57 :

through port 55, chamber 54 and openings §3, and
during such .time as the opening 69 and slot 10
register the fluid may escape therethirough' into

the channel 74 and thence through port 11 and’
.pipe 13 back to the reservoir, The result is to

by-pass the fluid from pump to reservoir during
one-half revolution of the valve rotor thus halt-
ing the operation of the piston {7 and ram 12
since the fluid necessary to operate same will not
be furnished at this time from the positive dis-
placement pump. ) : -

20
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"It will be seen therefore that fluid will be sups

“plied to the stoker motor for intermittent inter-
vals and (in the example thus far discussed) will -

be by-passed for intervening intervals of similar

- duration and the result is to cause the ram to

pause, or dwell, for a period of time between each
stroke, assuming that during such time as the
fluid is supplied a sufficient quantity will be fur-
nished to move the piston through, one stroke.
The duration and time length of the pauses or
dwells between deliveries of fluid to the pump may

" be varied by oscillating the timing shell §8 to ex-
-pose & varying length or area of the slot 70 to the
channel T4. Obviously when the timing shell is :

turned to move a part of the slot past the end of
the channel 74 (as in Fig. 5) the opening §8 will

- be in communication with the outlet port 71 for a
“shorter: period-of - time; and. the by-pass may’ be

almost or entirely shut off by proper adjustinents,

slot 70 exposed- to the outlet channel 74 the finid

. will . be by-passed to fullest extent causing the _
As the opening then

ram to pause or dwell
of the sint there
fiu'd
the outlet. but

leakage through the slot back to i

=t

o
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ram. It will be recognized that in constructing
the valve, the shell 58 may have a wall thickness
of one thirty-second of an inch or even less so’

.that this leakage will be very minor or of no

practical effect on the operation of the valve.. On
the other hand, when the slot 70 is completely
hidden its ends may be closed off from the outlet
74 and no by-pass whatever will be provided at
this point.

For so adjusting the timing shell 58 the hand
wheel 67 is employed and it is graduated around
one half of its periphery as seen in Fig. 9 to indi-

' cate corresponding positions of the shell or, more -
properly, of the slot 70. An index for this scale -

is provided by a screw 16 disposed in an arm 11

extending outwardly from  the valve housing

alongside the wheel and this screw may be

brought to bear upon the periphery of the wheel

to lock it in adjusted positions. Lugs T8 on the

wheel also will contact the arm 17 to limit the

movement of the wheel to that extent which will

permit movement of the slot 70 from full ex-:
posure to channel" 14 to a completely closed

position. . . , ,

- It will be evident from the foregoing that my
valve will provide for convenient control of the
rest or dwell periods between piston and ram
movements and obviously variations in such
periods will regulate the fuel feed from hopper to
retort. However my valve further has means for
varying the actual speed of movement of the -
piston and ram, as weil as the frequency of such
movements, thus enabling a nicety of control and
wider range of fuel feeding variations than here-

3 tofore possible, to my knowledge. Lo

_ To this end that portion of the sleeve of the

- timing shell 58 exposed to the interior of the

valve rotor by the space 18 which is formed be-
tween the rotor barrel 51 and sleeve end 60 (by
the lugs 68) is provided with a series of fine open-
ings or bleeder ports 80 which are spaced in a line
around about half the diameter of the sleeve and
on the same side thereof having slot 79. These
ports of course then communicate with the in-

5 terior of the valve and they will also, when the

slot 70 is fully exposed to the channel 74, com-
municate with a passageway 81 which is both
substantially semi-circular and coextensive with
channel 74 and connected thereto. : .

The motor cylinder is of the displacement typs
and therefore a certain quantity of fluid is re-
quired to move the piston (and ram) ' through
either charging or return strokes, no matter how
slow or how fast this necessary quantity is sup-.
plied. Now when the timing shell is set to by-
pass the fluid to greatest extent this required

- volume of fiuld would ordinarily be supplied with-

a0

in a certain time, but as the opening 89 is closed
to initiate this supply and start the operation of
the stoker the ports 80 (rémaining oren) will

" leak or bleed off a small auantity of the flu'd

from the pump back to the discharge or outlet 7/
thus requiring a-longer time to complete delivery

- of- the required . fluid volume. The result is to

€5

slow down the speed of movement of -the ram
and thus-at this setting not-only is the’'maximum
rest period between movements. provided but the

sveed or rate of such movements is at a minimim.

On the other hand. as the timine shell s a--
justed to reduce the exnosure- of the slnt 70 and
thereby decrease the rest periods of the pist~ the
ports 88 are gradually mrved away frem pas-
sageway 81 and closed off decreasine the amount
of fluid bled off and thus speeding up the move-

to operate the 75 meént of the parts.
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varied proportionally to the rest intervals ‘or

length of time the ram pauses and'it is thus pos- -

sible to vary the number of strokes per unit of
time over a wider range than possmle by pausing
the ram alone. M

Obviously the setting of the handwheel 87 will
control the fuel feeding rate to.a fine degree and

this wheel may be controlled from some heat re-.

.sponsive source such as a steam valve, thermostat

" or the like to vary the feed automatically accord-

ing to requirements. As one example of such con-
trol the Tlandwheel may have gear teeth 82 around
its periphery as shown in Fig. 10 and may be
rotated by a gear rack 83 slidably supported in-
bearings 84 in pos1t10n to mesh with said teeth.
This rack may then be connected at one end 85
to a conventional steam pressure responsive valve

(not shown) to increase or decrease the fuel feed-"

ing rate in accordance with steam pressure.
. Automatic overload protection may ‘be built

1nto the valve A to either displace or supplement:

the valve 32 as shown in Fig. 11. Here a tapped

opening 86 is provided in the valve housing: or.

body 31 at any desired point and in communica-
tion with the chamber 54. A pressure responsive
relief valve 87 of conventional form is placed in
this opening and is thus subject to the fluid pres-
sure existing in chamber 54 so that, when this
pressure exceeds the setting of the valve, it will
oben said valve admitting fluid to & discharge pipe
88. 'This pipe is connected at 89 to a- cylinder

housing 90 secured to the valve housing 37 and-

communicates with a cylinder 91 therein in which
is slidably mounted a plunger 92. Said plunger
has a stem 93 extending to a conventional elec-
tric switch unit 94 arranged in the end of the
housing 90 and from which leads a cable 95 for
connection to the motor 23 driving the fluid
pump 25.

Thus when the ﬂuld pressure builds up in the

pressure lines to a certain point, as would occur
should the ram become stalled, the flow of fluid
into the cylinder 91 will urge the plunger 92 end-
wise to disconnect the switch 88, breaking the
electrical cireuit to the motor 23 and stopping the
operation entirely until the ram may be cleared

and at the same time permitting fluid to flow into -

outlet 14 through a duct 86 which i§ opened when
the plunger is thus operated. When the switch is

again closed and the plunger 92 returned to nor-.

mal position the little oil in the cylinder 81 may
be compressed in the pipe 88 to permit such re-
turn. .

My valve as will be readily appreciated oper-
ates entirely independently of the position of the

motor piston and fuel feeding ram and- is time. -

controlled to positively regulate the relative dura-
tions of fluid feed to, and by-pass around, the
motor to thus regulate the frequency of the ram
movements strictly with regard to time intervals,

The valve may operate at constant speed with all -
necessary adjustments provided by the time de-.

_vice and no throttling means whatever is needed
- to control the admission of fluid to the valve to
regulate the pause intervals.

It is understood  that suitable modiﬁcations
may be made in the structure as disclosed, pro-
vided such modifications- come. within the spirit
and scope of the appended claims. . Having now
“therefore fully illustrated and described my in-

..vention, what I claim to be new and desire to
protect by Letters Patent is:

1. The combination with a reciprocating stoker. '

motor having a hydraullcally actua.ted piston, a

D) 863,389
- Tt is thus seen that the speed of the strokes is

fluid source and means for selectively applying
fluid under pressure- to opposite sides of the
piston, of a regulating valve operative to periodi-
cally relieve the -piston of fluid pressure on either
5 side and thereby cause it to pause at intervals in
its reciprocating movements, said valve being
operated independently of the movements of the
piston to cause pause intervals in any position
thereof.

2. In a stoker operating mechanism including
a hydraulic motor piston and a fluid source for
selectively supplying fluid under pressure to either
side of the piston to reciprocate the same, a regu-
lating valve having means for periodically ren-
15 dering said fluid source ineffective upon the piston
and thereby causing the piston to dwell at cor-
responding intervals in its reciprocating move-
ments, and means for actuating the valve to cause
said dwell intervals to occur at predetermined
20 timed intervals independently of the position of

the, plston in its reciprocating movements.

3. In a stoker operating mechanism including
a hydraulic motor having a piston and a fluid
source for selectively applying fluid pressure to

o5 opposite sides of the piston and imparting re-
ciprocating  movements thereto, a timing valve
operatively arranged to periodically by-pass the
fluid and relieve the piston of fluid pressure on
either side to thereby cause the piston to dwell

30 at intervals in its reciprocating movements, and
an electric motor arranged to actuate the valve
and to thereby control the frequency of said dwell
intervals.

4. In a stoker operating mechanism of the

35 character described, a hydraulic motor having a
piston, a fluid source for supplying fluid to the
motor and a control means for selectively admit-
ting fluid to opposite sides of the piston to impart
intermittent reciprocating movements thereto, a

10 regulating valve operable independently of the
motor and of the movements of the piston to
periodically relieve the piston of pressure and
thereby cause the piston to pause at intervals in
such movements, and means for controlling the

45 duration of such pause intervals.

5. The combination with a hydraulic stoker
mechanism including a motor, a pump for sup-
plying fluid to the motor, and a reservoir to re-
ceive fluid from the motor, of a regulating valve

50 having a rotating member operative to periodical-
"1y by-pass the fluid from pump to reservoir and
thereby cause controllable dwell intervals in the
operation of the motor, means separate from said
motor for rotating said member, and means for

55, varying the duration and frequency of said by-

" pass periods. -

6. The combination with a hydraulic stoker
mechanijsm including a motor having a recipro-
cating piston, a pump for supplying fluid to the

¢o motor, and a reservoir to receive fluid from the

motor, of a regulating valve having separate inlet -
and outlet means connected to said pump and
reservoir, a continuously rotating member opera-
tive to connect said inlet and outlet means during
g5 a partof each complete revolution of the member
- and thereby by-pass the fluld from pump to reser-
voir and cause the motor piston to dwell at inter-
- vals in its reciprocating motion, and means for
adjusting the duration of such by-pass intervals.

7. The combination with a hydraulic stoker
mechanism including a motor having a recipro-
cating piston, a pump for supplying fluid to the
motor, and & reservoir to receive fluid from the
motor, of a regulating valve having a rotor mem-
78 ber and means for connecting the fluid supply

10

70
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~having a ported rotor member and an outlet

from the pump thereto, said valve having also an
outlet means connected to the reservoir and said
outlet means being elongated in the direction of
movement of the rotor member, said rotor mem-
ber having an opening adapted to be exposed to

said outlet means to by-pass fluid from pump to -

_reservoir during a part of each revolution of the

member, and adjustable means for varying the
effective length of said outlet means to thereby
-adjust the duration of the exposure of said open-
ing thereto during each revolution of the rotor
member.

8. The combmatmn with a hydraulic stoker
mechanism including a motor having a recipro-
cating piston, a pump for supplying fluid to the
motor, and a reservoir to receive fluid from the
motor, of a regulating valve having a rotor mem-

1o

15

ber and means for connecting the fluid-supply

from the pump thereto, said valve having also an
outlet connected to the reservoir and said outlet
~ being elongated in the direction of movement of
the rotor member, said rotor member having an
opening adapted to be exposed to said outlet to
by-pass fluid from pump to reservoir during a
part of each revolution of the member, and ad-
justable means for varying the effective length of

said outlet to thereby adjust the duration of the-

.exposure of said opening thereto during each rev-
olution of the rotor member, said adjustable
-means being also adjustable to entirely close said
outlet and prevent by-passing of the fluid during
any part of the revolution of the rotor member.

9. The combination with a hydraulically oper-
ated stoker motor having a piston, a pump for
supplying fluid under pressure to said motor to
reciprocate the piston, and a reservoir for the
- fluid, of a regulating valve having a body and a
‘rotor member and means for rotating the mem-
-ber in the body, said rotéor member being ar-
ranged to receive fluid from the pump and hav-
ing an opening to pass said fluid, said valve body
having an outlet opening connected to the reser-
voir and adapted to communicate with the open-
ing in'the rotor member during a part of each
revolution of the said member to thereby by-pass
the fluid from the pump to the reservoir, a tim-
ing device movably mounted adjacent the rotor
member and having an opening, and -said timing
device being adjustable to move its opening with
‘respect to said outlet opening and thereby vary
the effective area of the outlet opening exposed
to the opening in the rotor member.

.10. The combination with a hydraulically op-
erated stoker motor having a piston, a pump for
supplying fluid under pressure to said motor to
reciprocate the piston, and a reservoir for the
fluid, of a regulating valve having a body and a
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means communicating with the pump and the
reservoir and adapted to by-pass fluid therebe-
tween at periodic intervals as said member ro-
tates, a timing device adjustable in the valve to
vary the effective size of, or entirely close, said
outlet means with respect to the rotor member
to control the duration of said by-pass intervals,
and a control member arranged exteriorly of the
valve Tor adjusting said timing device.

' 12. In a stoker motor contro]l means. for a hy-
draulic reciprocating motor mechanism 'includ-
ing a pump and a reservoir for supplying fluid
to and receiving fluid from the motor, a regu-
lating valve having a ported rotor member and
an outlet means communicating with the pump
and the reservoir and adapted to by-pass fluid
therebetween at periodic intervals as said mem-
ber rotates, a timing device adjustable in the
valve to vary the area of said outlet means ex-
posed to the rotor member and thereby to control
the duration of said by-pass intervals, a control
member arranged exteriorly of the valve and
connected to said timing device for adjusting the
same, and means connected to said control mem-
ber for adjusting the timing device from a remote
point.

13. In g stoker motor control mechanism for
a hydraulic motor having a reciprocating piston,
a pump for supplying fluid -to the motor, and a
reservoir; a valve adapted fo periodically by-pass
fluid from pump to reservoir to dwell the piston
at intervals, means for varying the duration and
frequency of such dwell intervals, and said valve
also having means for varying the speed of the
reciprocating movements of the piston in accord-
ance with variations in the frequency of such

- movements.

40

50

55

- rotor member rotatable therein, said rotor mem- -

ber being arranged to receive fluid from the pump
" and having an opening to pass said fluid, said
valve body having an outlet channel connected to
the reservoir and adapted to pericdically receive
fluid from said opening during ‘rotation of the
rotor-member and by-pass stch fluid to the reser-
voir, a timing device adjustably mounted in the

valve body and movable to vary the effective area’

of the outlet channel exposed to said opening in
the rotor member, and both the rotor member and
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timing device having annular portions telescop- .

ically arranged for independent rotating and ad-
justing movements.

11. In a stoker motor control means for a hy-
draulic reciprocating motor mechanism including
a pump and a reservoir for supplying fluid to and
receiving fluid from the motor, a regulating valve
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14. In a stoker motor control mechanism for
a hydraulic motor having a.reciprocating piston,
a pump for supplying fluid to the piston, and a
reservoir; a regulating valve for regulating the
effective admission of fiuid to the motor and oper-
ative to render said motor piston inactive at
dwell intervals of variable duration and to there- -
by control the frequency of the piston move-
ments, and said valve being also operative to
increase and decrease the rapidity of the piston
movements in proportion to the:corresponding
variations in the frequency of such movements.

15. The combination with a hydraulic stoker
motor, a pump for supplying operating fluid to
the motor, and a fluid reservoir, of a regulating
valve connected between the pump and reservoir
and having means for periodically by-passing the
fluid providing for direct flow from pump to res-
ervoir and rendering the motor inoperative, tim-
ing means for varying the duration of said by-
pass intervals, and said valve also having means
for leaking a variable, comparatively small quan-
tity of fluid from pump to reservoir when the
motor is operating to thereby control the speed
of movement of the piston.

16. The combination with a hydraulic stoker
motor, a punip for supplying operating fluid to
the motor, and a fluid reservoir, of a regulating
valve including a rotor member having an open-

_ing connected to the pump, said valve having

an outlet connected to the reservoir and-adapted
to receive fluid from said opening during a part
of each rotation thereof to thereby by-pass such
fluid for direct flow from pump to reservoir and
dwell the motor piston for corresponding inter-
vals, an adjustable timing device having means
for varying the area of said outlet exposed to
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said opening to thereby vary the duration of such
dwell intervals, and said timing device also hav-
ing relatively smaller openings adapted to leak
off & portion of the fiuid irom pump to reservoir
hetween such dwell intervals, said smaller open-
ings being arranged to be progressively closed
as the timing device is adjusted to decrease the
duration of saié dwell intervals.

17. In 2 hydraulic stoker motor operating
mechanism, s pump for supplying operating fuid
to the motor, an electric motor for operating the
pump, & Auid reservoir, a regulating valve comi-
nected between pump and reservoir and adapted
to by-pess fluid for direct fow therebetween at
adjustable intervals to thereby halt the operation
of the motor at corresponding intervais, an Over-
load protection device arranged on thz regidal-
ing valve and including a cylinder, a pressure
responsive valve for admitting fuid to sald cylin-
der from the pump, & plunger in the cylinder
adapted to be actusted by fluid enterving the same,
and an electric switch unit controlling the oper-
ation of the pump motor and adapisd io be
cpened when the fluid enters sald cylinder,

18. A regulating valve for a stoker maotor mech-
anism including 2 pump for supplying fluld to
the motor and means to receive fluid from the

motor, comprising & valve body having an outlet -

connected to the receiving means and a valve
rotor mounted for rotation in the body and con-
nected to recelve fluid from the pump, the said
rotor having an opening adapted to register with
said outlet to pass fiuid directly from the pump
to the receiving means, the said outlet extending
_ substantially half way around the rotor and
thereby adapted to register with the opening in
the rotor during approximately one-hsalf of each
:evolution thereof, and a timing devics surround-

10

15

20

30

35

2,368,389

ing the rotor and having a slob adapted fo con-
nect the cpening in the rotor with the outle$ to
control the fluid flow therebetween, the said tim-
ing device being rotatable sbout the rotor and
the said slot being of substantiaily the same
length as the outlet.

19. A valve for g stoker motor mechanism in-
cluding a pump for supplying fiuid to the moior
and means for receiving fiuid from the motor,
comprising a valve body having g recess, 2 hollow
valve rotor mounted for rotation in the recess
and having an inlet connected to receive fuid
from the pump, the said body having an oublet
in the wall of the recess communicating with the
rotor and connected fo the fluid receiving means,
the said rotor having o discharge opening adapied
to register with the outlet during a part of each
revolution of the rotor, and a timing sieeve roiat-
ably surrounding the rotor within the recess and
having an opening adapbed to be moved with
respect o szid outlet o thereby vary the fow
from the discharge opening and through the cub-
let while the latter is exposed to the opening in
the rotor during each revolution thereoi.

20, A valve for o fiuid actuated stoker motor
for periodically by-passing the fluid and causing
the motor to dwell, comprising a body having
fiuid inlet and outlet means, a valve rotor mouni-
ed for rotation in the body and having a rort
adapted to connect the inlet and outlet means
during a part of each vevolution of the rotor, and
s timing device operatively arranged adjacent
the rotor for varying the anguler psrt of each
complete revolution during which. the rotor port
is effective to by-pess the fluid between the szid
iniet and outlet means,
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