— ALRARY

Név. 29, 1938. R. L. BEERS 2,138,722
VARIABLE f‘EED MECHANISM FQR STOKERS -
Filed Sept. 14, 1936 3 Sheets-Sheet 1

\ <
L\ "“‘“
(& (&)

FIG.3.

~INVENTOR
ROYCE L.BEERS

FIG.I.




Nov. 29, 1938. : R. L. BEERS 2,138,722

- VARIABLE FEED MECHANISM FOR STOKERS

Filed Sept. 14, 1935 3 Sheets—Sheet 2

INVENTOR
ROYCE L.BEERS R

ATTORNEYS

Byk'



Nov. 29, 1938. R. L. BEERS 2,138,722
B VARIABLE FEED MECHANISM FOR STOKERS

Filed Sept. 14, 1935 -3 Sheets—Sheet 3 .

‘ 0o & @
L* 7,
..... ZAM* 0 7 2
- ° ] R
F N2 NM/L \"" a
‘ _ . FIG.5.
HE ] ! N 2N , . )
e T R _ -7
bl == 18 N\ R IINIR
/ 7 ' = 4 0 s
L N 4 N e
C === IN D
== B




Patented Nov. 29, 1938

UNITED STATES

2,138,722

PATENT OFFICE

2,138,722
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13 Claims.

The invention relates to stokers of that type
in which the fuel is pericdically introduced into
the furnace by the operation of a reciprocating
pusher or ram which in turn is actuated by a

] rotating crank and pitman connection. ‘The rate

of feed has been regulated by various means -

which may be grouped in three classes: first, by
changing the speed of rotation of the crank;
seceind, by varying the length of the stroke of
the ram; third, by rendering the operation inter-
mittent. The present invention relates to the lat-
ter class and consists: first, in the novel means
through which the ram is intermittently operat-
ed; second, in the {iming means for varying the
length of the periods of operation and of rest.
The inventicn further consists in various features
of construction as hereinafter set forth. :

In the drawings: )

Figure 1 is a side elevation of the fuel feeding
ram and actuating mechanism therefor: }

Figure 2 is a horizontal section on line 2—3%
of Pigure 1;

Figures 3 and 4 are vertical sections on lines
3—3 and 4—4 of Figure 2;

Figure 5 is a vertical section taken substan-
tially on line 5—5 of Figure 4;

Figures 6 and 7 are diagrammatical sectional
elevational views showing the operation of the
timing mechanism.

As illustrated, A is the casing for the rem B
and which is provided with the usual hopper C
from which the fuel is fed. D is the crank shaft
journaled in bracket bearings B extending out-
ward from the casing A. F is the crank and G
the pitman rod which connects the crank with
the ram. The ram is also preferably provided
with a pusher rod H connected thereto and ex-
tending along the bottom of the retort (not
shown) for advancing fuel therein. .

The pitman rod G has at its inner end a bear-
ing G’ which is pivotally connected to the ram
by the cross-pin B’. It is further provided with
a depending longitudinally slotted portion G2 to
which the rod H is connected by a pin H’ permit-
ting of a certain degree of lost motion. Beyond
the portion G2 is a straight shank portion G3 on
which is slidably mounted a block I. This block
is formed with a bearing portion I’ for engaging
the crank pin F which is secured therein by a
detachable cap I2. J is an abufment member
which also is slidably engaged with the shank G3
but is normally held in fixed position thereon by
a cross-pin J’. This pin is sufficiently restricted
in cross section so that under an overlead, it will
shear off, permitting the abutment J to slide upon
the shank. X is a coupling member for normally
connecting the block I with the member J and
thereby communicating the movement due to the
rotation of the crank F through the rod G. The
member K, as shown, is pivotally connected to

1

(%13

26

30

35

40

60

(C1. 74—151)

the block I at K’ and has at its free end s hook
K2 for engaging a cooperating hook portion J?2
on the member J. The member K is further pro-
vided with a Iaterally projecting flange K23 which
as hereinafter described functions in cooperating &
with a member L to engage or disengage the
hooks J2; B2, .

With the construction as thus far described,
it will ke apparent that the rotation of the crank
F will be communicated to the block I and when-
ever ‘the hooks K2 and J2 are in engagement will
impart a reciprocatory movement to the pitman
rod G which through its connection with the ram
H will actuate the latter through a full stroke.
On the other hand, whenever the hooks J2 and K2
are disengaged from each other, then the rota-
tion of the crank will merely slide the block I
upon the shank G3 without communicating any -
reciprocatory. movement to the latter. Thus the
ameunt of fuel which is fed by the ram during
any given interval of time depends upon the rela-
tive length of time that the hooks J2, K2 are in
and cut of engagement with each other. 'This is
controlled by a timing mechanism preferably of
the following construction.

The member L is a rockarm mounted on & rock-
shaft I/ which is journaled in the casing A and
the free end of said rockarm is provided with a
roller 12 which projects beneath the flange K3
The opposite end of the rockshaft I, has mounted
thereon a rockarm I3 having a nose portion 14

" projecting into operative relation to a cam M
and yieldably pressed thereagainst by a spring L8.
This cam is revolubly supported upon a stub shaft
N and is fashioned so that during a portion of
its revolution it will held the roller 1.2 in the path
of the flange K3, as indicated at (1), Figure 3
and during another portion of its revolution will
hold said roller out of the path of the flange, as
Indicated at (2). The stub shaft N has a shank
portion N’ engaging a bearing in the casing A
and clamped by a nut N2 Connected with the
cam M preferably integrally formed therewith is

" a ratchet wheel M’ provided with a series of teeth
M? which extend around only a portion of its
circumference, such as one quadrant thereof. o]
is a ratchet lever which is adjacent to the ratchet
wheel M’ and is centrally journaled upon an ex-
tension of the stub shaft N. At the opposite ends
of this ratchet lever are pivotally attached pawls 50
O’ and O? for alternately engaging the ratchet
teeth M2. There is also a tooth M3 projecting
from ‘the periphery of the wheel M’ on the dia-
metrically opposite side thereof from one end of
the series of teeth M2, said tooth M2 being adapted
for engagement with either of the pawls O’ and
O%  The lever O is actuated by a pitman P which
is pivotally attached to one end at P’ thereof,
while its opposite end is pivotally attached to &
crank pin P? on the end of the crank shaft D. 60
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The arrangement is such that each rotation of
‘the crank shaft will impart & reciprocatory move-
ment to the pitman P and an- oscillatory move-
ment to the lever O, which latter is approximately
through 90°. Assuming that one of the pawls O’
or O2 is in engagement with the ratchet teeth
M2 throughout its entire forward movement, this
will rotate the wheel M’ through one quarter
of a revolution. The succeeding reciprocation of
the lever O will engage this pawl with the tooth
M2 which will revolve the wheel M’ through an-
other quarter of a revolution and will bring the
series of ratchet teeth M2 into engagement with
the opposite pawl. This in turn will operate upon
the ratchet teeth and upon the tooth M3 to ro-
tate the ratchet wheel through successive quar-
ter revolutions, thereby completing the cycle. If,
however, either of the pawls O’ or 02 is held out
of engagement with the ratchet teeth M2 during
a portion of the reciprocation of the lever O then

the wheel M’ will be rotated through only a frac-

tion of the quarter revolution. Thus the num-
ber of cycles of the crank shaft-D required to
rotate the wheel M’ and the cam M attached
thereto will depend upon the control of the pawls
O’ and O? and as to what portion of the recip-
rocation of the lever O they are respectively in
engagement with the ratchet teeth M2

The operations of the pawls O’ and O? are
independently controlled by a mechanism of the
following construction: Q is a shaft axially
aligned with the stub shaft N and projecting
outward therefrom. On the inner end of this
shaft Q is mounted a disk segment Q" and on
its outer end there is an adjustable control lever
Q2. Surrounding the shaft Qis a sleeve R having
mounted at its inner end adjacent to the disk seg-
ment Q' a second disk segment R’, while at its
outer end is a control lever R? similar to the
lever Q2. The shaft Q@ and sleeve R are Jour-
naled in a bearing in a housing A’, preferably
integral with the housing A and which encloses
the timing mechanism above described. Pref-
erably, this bearing is on a detachable disk cover
A? for the housing A’ and which cover is cali-
brated for the setting of the arms @ and R3 in
different positions of adjustment. The pawls O’
and O? are respectively provided with fingers
02 and O* which have peripheral contact with
the disk segments Q' and R’ to thereby hold
the pawls O’ and O? out of engagement with the
teeth M2 Thus by properly adjusting thé seg-
ments @’ and R’ the pawls O’ and O? can be held
out of engagement with the ratchet teeth M?
for a variable portion of the reciprocatory move-
ment of the lever O, thereby changing the amount
of movement imparted to the wheel M’ during
each reciprocation. ‘

As has been previously described, the cam M
cooperates ‘with the arm L3 to rock the shaft I/
thereby moving the member L and roller L2 into
or out of the path of the flange K3. The form
and position of the cam is.such that it will move
the member L, from one position to the other dur-
ing a portion of the cycle when the member K
and flange K3 are withdrawn. Thus if the mem-
ber L is in the position (1) ‘the final portion of the
forward movement of the member K and flange
K3 will contact the latter with the roller 12 which
will swing the hook K2 out of engagement with
the hook J2. The parts will be held in this po-
sition until after the withdrawal of the member
K and flange K3 thereby preventing reengage-
ment of the hooks K? and J2. On the other hand,
when the member L is in the position (2), then
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it will be out of the path of the flange K3 so that
if the hooks K2 and J2 have been previously dis-
engaged they will latch into engagement at the
completion of the forward movement. From the
deseription of the timing mechanism previously
given it will be understood that the setting of
the arm Q2 controls the operation of the pawl
O’ and the setting of the arm R2 controls the
operation of the pawl O3. These arms may be
either manually or automatically adjusted, but
preferably the arm R? is manually adjusted, while
the arm Q2 is either manually or automatically
adjusted. To provide for this automatic adjust-
ment a lever S is attached to the outer end of
the shaft Q and the outer end of this lever may
be coupled with any suitable automatic control
mechanism (not shown). The pawl O’ will ac-
tuate the wheel M’ and cam M during the por-
tion of the cycle of the latter when it is holding
the member L in the position (1). Thus by
either manually or automatically setting the arm
Q? the number of cycles of the crank F during
which the ram is stationary will be determined,
while on the other hand, by the setting of the
arm R2 the number of cycles during which the
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ram is successively reciprocated will be deter- -

mined. In other words, either adjustment will

affect the relative time when the ram is in or out

of cperation but by the combination of the two
a very much larger variation can be accomplished.
With one specific construction the variation in
timing is indicated by the following table:

Revolu- Revolu- Percent
2

‘;"t";tli’ ‘S‘;rt’th_ tions tions time

operating idling operating

1 13 13.3

% g 22.2

28.6

12 4 2 4 33.3

6 3 40,0

12 2 50.0

1 13 18.7

H ' : 375

3.5

6 4 3 4 43.0

6 3 50.0

12 2 60,0

o 1 13 23,5

?5 & 2 7 36.4

B s B° 3 4 5 4.5

g g 4 4 50.0

= = 6 3 57.2

= Bio12 2 66.6

2 2

- oy 1 13 27.8

g ; g g 4(1).6

50.0

g8 3§ 1 5 4 55.6

5 3 6 3 62.5

-4 4 12 2 715

’ 1 13 35.0

: .4

2 4 7 4 63.6

6 3 70.0

12 2 71.8

1 13 50.0

3 [ 52

.2

1 4 13 4 76.5

6 3 8.2

12 2 86.6

The variable feed mecha.niém as above de-

scribed can be manufactured at comparatively
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low cost and will provide for a large range of .

variation in the control. Further advantage of
the construction is that the ram is actuated by
an harmonic movement and that the coupling and
uncoupling is effected at the dead center and

.when not under load. This is advantageous over

such constructions where lost motion is provided
and consequently the load is suddenly picked up
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developing reldtively high stresses in overcoming
its inertia.

What I claim as my invention is:

1. The combination with fuei feeding means,
of actuating means therefor including a rotary
element, means for alternately coupling and un-
coupling said actuating means and fuel feeding
means, timing means operating after a predeter-

mined number of cycles of said rotary element’

for effecting the coupling operation of said cou-
pling and uncoupling means and alternately op-
erating after a distinct predetermined number
of cycles of said rotary element for effecting the
uncoupling operation of said coupling-and un-
coupling means and adjustment means for said
timing means to independently vary the number
of cycles during which said actuating means is
respectively coupled and uncoupled to said feed-
ing means. .

. 2. The combination with fuel feeding means,
of actuating means therefor including a rotary
element, connecting means between sald actuat-
ing means and fuel feeding means, means for
alternately coupling and uncoupling sald con-
necting means Including & rotary cam having

" portions for controlling respectively the holding
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of said connecting means coupled and uncou-
pled and intermediate portions for effecting the
coupling and uncoupling, and timing means
driven by sald actuating means for operating
said rotary cam, sald timing means being ad-
justable to vary the number of cycles of said
rotary element during which said connecting
means is coupled and being separately adjustable
to vary the number of cycles of said rotary ele-
ment during which said connecting means is
uncoupled.

3. The combination with fuel feeding means,
of actuating means therefor including a rotary
element, connecting means between said actu-
ating means and fuel feeding means, means for

alternately coupling and uncoupling sald con-

necting means including a rotary cam having por-
tions for controlling respectively the holding of

- said connecting means coupled and uncoupled

and intermediate portions for effecting the cou-

.pled and uncoupling, and timing means driven

by said actuating means for operating said ro-
tary cam, said timing means being adjustable
to vary the number. of cycles of said rotary ele-
ment during which said connecting means is cou-
pled and being separately adjustable to vary the
number of cycles of said rotary element during
which said connecting means is uncoupled and
being adapted to effect the coupling and uncou-
pling operations each during a single cycle of said
rotary element and when said connecting means
is unloaded.

4. The combination with reciprocating fuel
feeding means, of actuating means therefor in-
cluding a rotary crank, a pitman, a member piv-
otally engaging said crank and longitudinally
slidable on said pitman, means for automatically
coupling said member to said pitman at one end
of its sliding movement, a member adapted to
extend into the path of said coupling means to
hold the same from coupling, means for moving
said member alternately in and out of operative
position including mechanism driven by said ac-
tuating  mechanism and adjustment means for
varying the number of cycles of said rotary crank
during which said member is held respectively in
and out of operative position.

5. The combination with reciprocating fuel -

feeding means, of actuating means therefor in-

3

cluding a rotary crank, a pitman, a member piv-
otally engaging said crank and slidably engag-
ing said pitman, an abutment on said pitman for
engaging sald slidable member at the forward end
of its sliding movement, a latch hook on said

slidable member for engaging said abutment to-

hold the same in fixed relation thereto whereby
an harmonic movement is communicated from
said crank to said reciprocating feeder, a mem-
ber adjustable into the path of said latch hook
when the latter is adjacent to the forward end
of its harmonic movement to hold the same from
coupling with said abutment, timing mechanism
driven by said actuating mechanism for alter-
nately moving said last mentioned member into
and out of operative position, and means for ad-
justing said timing mechanism to vary the num-
ber of cycles of said crank during which said
member is held respectively in its operative and
inoperative positions.

6. The combination with reciprocating fuel
feeding means, of actuating means therefor in-
cluding a rotary crank, a pitman, a member piv-
otally engaging said crank and slidably engaging
said pitman, an abutment on said pitman for en-
gaging said slidable member at the forward end
of its sliding movement, a latch hook on said slid-

able member for engaging said abutment to hold’

the same in fixed relation thereto whereby an
harmonic movement is communicated from said
crank to said reciprocating feeder, a cam flange
projecting from said latch hook, a rockarm ex-
tending in one position into the path of sald
cam flange as said latch hook approaches the
forward end of its movement and adapted in
cooperation therewith to hold said hook from
engagement, a rotary cam for controlling the
moving of said rockarm alternately into and out
cf operative position, timing mechanism driven
by said actuating mechanism and operating said
rotary cam, means for adjusting said .timing
mechanism to vary the number of cycles of said
crank during which said cam holds said rockarm
in operative position, and separate means for
adjusting said timing mechanism to vary the
number of cycles of said crank during which said
rockarm is held in inoperative position.

7. The combination with fuel feeding means,
actuating means therefor including a rotary ele-
ment, and means for alternately coupling and
uncoupling said actuating means and fuel feed-
ing means including a rotary cam having a por-
tion for effecting the coupling, a portion for
effecting the uncoupling and intermediate por-
tions for controlling respectively the holding of
said coupling and uncoupling means in coupled
and uncoupled positions, of timing means con-
trolling the operation of said coupling and un-
coupling means comprising a ratchet wheel con-
nected to said rotary cam and. provided with

ratchet teeth on a segment thereof, an oscilla-

tory ratchet lever coaxial with the ratchet wheel
and extending on opposite sides thereof, pawls
connected to the opposite ends of said ratchet

lever for engaging said ratchet teeth when in-

rcgistration therewith, one of said pawls engag-
ing said ratchet teeth only when said actuating
means is coupled to said fuel feeding means, and
the other pawl engaging the ratchet teeth only
when said actuating and fuel feeding means are
uncoupled, adjustable means for holding each of
said pawls out of engagement with said ratchet
teeth during a variable portion of the escillation
of said ratchet lever, and a ratchet footh alter-
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cam to respectively couple and uncouple said
actuating means and fuel feeding means.

8. The combination with fuel feeding means,
actuating means therefor including a rotary ele-
ment, and means for alternately coupling and
uncoupling said actuating means and fuel feed-
ing means including a rotary cam having a por-
tion for effecting the coupling, a portion for ef-
fecting the uncoupling and intermediate portions
for controlling respectively the holding of said
coupling and uncoupling means in coupled and
uncoupled positions, of timing means controlling
the operation of said coupling and uncoupling
means comprising a ratchet wheel connected to

said rotary cam and provided with ratchet teeth -

on a segment thereof, an oscillatory ratchet lever
coaxial with the ratchet wheel and extending on

opposite sides thereof, pawls connected to the op- -

posite ends of said ratchet lever for engaging said
ratchet teeth when in registration therewith, one
of said pawls engaging said ratchet teeth only
when sald actuating means is coupled to said fuel
feeding means, and the other pawl engaging the
ratchet teeth only when said actuating and fueil
feeding means are uncoupled, adjustable means
for holding each of said pawls out of engage-
ment with said ratchet teeth during a variable
portion of the oscillation of said ratchet lever,
a ratchet tooth alternately engaged by said pawls
for actuating sald cam to respectively couple and
uncouple said actuating means and fuel feeding
means, and means connecting said ratchet lever
to said actuating means for effecting an oscilla-

“tion for each cycle of said rotary element.

9. The combination with fuel feeding means,

actuating means therefor including a rotary ele-.

ment, and means for alternately coupling and
uncoupling said actuating means, of timing means
for controlling said coupling and uncoupling op-
erations after a predetermined number of cycles

of sald rotary element, and independent adjust-

ment means for varying the number of cycles
during which said actuating means is respective-
ly coupled to and uncoupled from said fuel feed-
ing means. )

_10. The combination with fuel feeding means,
of actuating means therefor including a rotary
element, means for alternately coupling and un-
coupling said actuating means and fuel feeding
means, and timing means controlling the cou-
pling and uncoupling operations including a
ratchet wheel segment, a ratchet lever connected
for reciprocation during each cycle of said ro-
tary element, pawls carried by said ratchet lever
and positioned to alternately intermittently en-
gage with said ratchet wheel segment, means for
holding each of said pawls out of engagement

with said ratchet wheel segment during a portion -

of the reciprocation of said ratchet lever, means
for separately adjusting said holding means for
each pawl, and means operated after the dis-
engagement from said segment by one of said
pawls for effecting the coupling operation of said
coupling and uncoupling means, and after dis-
engagement from the other of said pawls for ef-
fecting the uncoupling operation of said coupling
and uncoupling means.

11. The combination with fuel feeding means.

3,188,723

of actuating means therefor including a rotary
element, means for alternately coupling and un-
coupling said actuating means and fuel feeding
means, and timing means including & member
which in one position effects the coupling and
in another position effects the uncoupling, and
actuating and timing means for said member in-
cluding a rotary cam, a ratchet wheel segment
for rotating said cam, a ratchet lever, means for
reciprocating said ratchet lever during each cycle
of said rotary member, pawls carried by said
ratchet lever positioned to alternately intermit-
tently engage with said ratchet wheel segment,
means conftrolling each pawl for holding the same
out of engagement with the teeth of said ratchet
wheel segment during a portion of the recipro-
cation of said ratchet lever, and separately ad-
justable means for varying a portion of the re-
ciprocation during which each pawl is held out of
engagement with said ratchet wheel segment.
12. The combination with intermittent fuel
feeding means including a revolving actuating
member, of means for timing the feeding and
idling periods of said fuel feeding means com-
prising a rotary member, a ratchet toothed seg-
ment on said rotary member, g ratchet lever con-
nected to said revolving member to be reciprocat-
ed thereby once each cycle through an angle sub-
stantially equal to said segment, pawls carried
by said lever spaced to respectively intermittently
engage with said segment, each after disengage-
ment therefrom of the other, separately adjust-
able means for holding said pawls cut of engage-
ment with said toothed segment for a variable

portion of the reciprocation thereof, means on

said rotary member alternately engaged by said
pawls to actuate the same during the interval
when both pawls are disengaged from said ratchet
toothed segment and stopping and starting means

for the fuel feeding mechanism controlled by 4

said rotary member when thus actuated.
13. The combination with intermittent fuel

feeding means inculidng a revolving actuating -

member, of means for timing the feeding and
idling periods of said fuel feeding mechanism
comprising a. rotary member, a ratchet toothed
segment of substantially 90° on said rotary mem-
ber, a ratchet lever connected to said revolving
member to be reciprocated thereby once each cy-
cle through an angle substantially equal to that
of said segment, pawls carried by said lever spaced
to respectively intermittently engage with said
segment each after disengagement therefroimn of
the other, separate adjusting means for holding
said pawls out of engagement with said toothed
segment for a variable portion of the reciproca-
tion thereof, and an additional tooth on said ro-
tary member for engagement with each of said
pawls affer disengagement thereof from said
toothed segment to move said rotary member to
8 position for engagement of the other of said
pawls with said toothed segment, and starting
and stopping means for said fuel feeding means
controlled by the movement of said rotary mem-
ber by the respective pawls when in engagement
with said additional tooth.

ROYCE L. BEERS.
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