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To all whom it may concern:

and Jorx T. Huae, citizens of the United
btates, residing at Newton, in the county of
sasper and State of Iowa, have invented
certaln new and useful Improvements in
Mechanical Stokers, of which the following
1s a specification. |

The objects of our invention are to pro-
vide a stoker which can be attached to the
ordinary straw burning engine or furnace
and which is designed to be driven by steam
generated in the main boiler of the engine
or furnace through an independent engine,
and also to provide means whereby the pres-

sure of the steam in the main boiler or fur-

nace can be regulated automatically.
A further object is to provide a series of

straw from the casing, which we have pro-
vided, into the fire box of the engine or fur-
nace. These conveyers are to be driven pref-
erably by an independent engine obtaining
1ts power from the steam in the main boiler.

A Turther object is to provide means for
automatically shutting off the supply of
steam from the main boiler and thus pre-
venting this steam from passing inito the
independent engine which drives the mech-
anisin operating the conveyers. |

A further object is to provide means
whereby the draft of the furnace can be
regulated and thus prevent the steam from
atiaining a pressure above a certain prede-
termined amount. _

A further object is to provide means for
throwing out of operation the driving mech-
anism ol the conveyers when the straw in
the fire box has attained a certain predeter-
mined height, and further to provide a frame
which 18 to be attached near the mouth of the
fire box of the engine or furnace, so ar-
ranged that the ends of its sides which are
away from the engine are farther apart
than that portion of its sides which is near-
cst the engine: 1 other words, it 1s our ob-
ject to provide a frame, the sides of which

1

flave outwardly from their points of at-

tachment to the engine, and to provide
means for crowding the straw into a fire box
which has a comparatively small mouth.

A further object 15 to provide means for
raising and lowering the floating feeder,

which is in the straw retaining casing, up-

wardly and to a sufficient height to allow
the operator to have access to the mouth of

' the fire box with comparative ease. The ma-
2 . - J
Be 1t known that we, Howarp Snypzr

terial object of our invention, however, is to
provide a driving mechanism whereby straw
or other substance can be fed into the fire
box of the ordinary straw burning furnace
ol engine at any desirable rate and in any
clesirable amounts. '

Uur 1mvention consists in certain details in
the construction, arrangement and combina-
tron of the various parts of the device,
whereby the objects contemplated are at-
tained, as heremafter more fully set forth,
pomnted out in our claims and illustrated
in the accompanying drawings, in which—

Figure 1 shows a side elevation of our
mechanism looking at the right side of the
casing. Thig view also shows a portion of
the engine and the way of attaching the
casing to it. Iig. 2 13 a side elevation of the
device attached to the engine looking at the
left side of it. We have also broken away,

1n this view, a portion of the straw receiv-

g casing to show the conveyers in this
casing. Iig. 3 is a side elevation of the de-
vice with a portion of the side of the straw
recelving casing cut away to show the con-
veyers 1n their position. We have also
shown, 1n dotted lines, the lower end of the
hoating feeder raised by means of the lever
attachment. Hig. 4 1s a cross sectional view
of the upper portion of the straw receiving
casing cut through said casing in front of
the pomnts of attachment of the fiocating
teeder to the casing. Ifig. 5 is a rear eleva-
tion of the toothed wheels which are mount-

ed adjacent to the mouth of the fire box and

outside thercof. This view also shows a por-
tion of the mechanism whereby said wheels
are rotated. I1g. 6 is a top or plan view of
the supporting frame referred to in the short
description of ¥ig. 5, a portion of the top
of said frame being broken away to illus-
trate the toothed wheels and the way in
which they are operated in said frame, and
also shows 1 dotted lines the shape of the
top portion which is broken away. This
view makes clear the way in which the sides
of the frame flare outwardly from their
pomnt of attachment to the engine. This
view also shows the rounded portion of the
frame against which the forward portion of
the straw receiving casing is designed to
rest. 'The worm gear arrangement, whereby
the fleating feeder is raised and lowered is
also shown. Ifig. 7 1s a longitudinal, verti-
cal sectional view of the preferable form of
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independent driving engine and also shows
the oscillating bars whereby the conveyers
are operated. Fig. 8 is a vertical, sectional
view of that portion of the damper regula-
tor which is attached to the supply pipe and
shows the rope which is attached to said de-
vice broken away. The lower end of this
rope is designed to be attached to the dam-
per in front of the ash pit. This sectional
view is taken loocking from the rear of the
engine forwardly. Ifig. 9 1s a vertical sec-
tional view of the same cut through the
portion referred to m the short deseription
of Fig. 8 except that this section 1s taken
Jlooking at the right side of the engine. This
view shows clearly the way in which the
draft regulator is attached to the supply
pipe. Ifig. 10 is a cross sectional view of the
supply pipe cut through said pipe immedi-
ately at the rear of the point of attachment
of the shut off valve which regulates the
amount of straw to be driven into the fire
box. This view is looking from the rear
end of the engine forwardiy and shows the
auxiliary pipe which is attached to the main
supply pipe and connects 1t with the inde-
pendent engine for driving the conveyers.
F1g. 11 1s a side elevation of the main sup-
ply pipe showing the way 1n which the aux-
iliary supply pipe for feeding the independ-
ent engine 1s attached to the main supply
pipe and shows the top portion of the means
for operating the shut off valve. Iig. 12 1s
a sectional view of the shut off valve for
regulating the supply of steam for driving
the independent engine. This section 1s cut
through the auxiliary supply pipe in a line
substantially parallel  with the under sur-
face of said pipe. Ifig. 13 shows a side ele-
vation of the stoker attached to the rear
portion of the engine. This view 1s the
same as [Fig. 1 except that a modified form
of the independent enoine 1s used to operate
the oscillating shafts. A portion of the pro-
tactor for the oscillating shafts i1s broken
away to illustrate the position of these shafts
in said protector clearly. Iig. 14 15 a sec-
tional view of the independent engine re-
ferred to 1n the short description of Fig. 13.
Fio. 15 shows a modified form of the inde
pendent engine.

Similar numbers refer to similar parts
throughout the several views.

F'ngine—The engine with which our
stoker 1s used has the ordinary straw burn-
g fire box. The engine 1s also provided
with the ordinary pipes. We have desig-
nated the body portion of this engine by the
numeral 10, its boiler by the numeral 11;
one of the supply pipes through which the
driving mechanism is supplied with steam
by means of the numeral 12. The numeral
13 indicates the ordinary exhaust pipe of the
engine and the numeral 14 indicates an-
other supply pipe which 1s above the supply

043,712

pipe 12, all of which are attached to the
engine. Near the rear end of the engine
there 1s the ordinary fire box and ash pat.
The smoke stack 15 of the engine 1s at-
tached at the rear end of the engine as 1s
customary in the most preferable form of
straw burning furnaces and engines. We
have provided the ordinary damper 16 on
the outside of the ash pit and beneath the
mouth of the fire box as is customary 1in
engines of the class referred to.

Supporting  frame.—Attached to the
mouth of the fire box and surrounding it is
the frame comprising a top portion 17 and
the bottom portion 18. These top and bot-
tom portions are held in pesition relative to
each other by the sides 19 and 20, which are
held in position relative to the top portion
17 by means of the bolts 21, one of said
bolts 21 being on each side of the top and
bottom portions and extending through
them. The top and bottom portions 17 and
18 are also firmly attached to each other at
their forward ends by the plate 22. 'The
plate 22 1s attached to the rear of the en-
oine and outside of the mouth of the fire

box so that an opening in this plate forms.

an opening into the fire box, each of the
sides 19 and 20 having substantially semi-
circular rear end pieces hereinafter referred
to. Hach of these sides 18 also divided
imto two portions, a forward portion 23

79

80

85

90

99

which 1s attached to the plate 22 and also -

the top pertion 17 and the bottom portion
18, and the rear portion 24 which 1s the one
having the substantially semi-circular rear
end. Said portion 24 is firmly mounted be-
tween the top and bottom portions 17 and
18. At the forward edge of each of the
portions 24 we have provided a series of
slots 25 substantially equi-distant from each
other. -

Toothed wheels—Mounted between the

top and bottom portions 17 and 18 oxi the
supporting frame are the drums 26 and 27,
each of these drums having a series of slots
98 in its periphery designed to admit the
pivctally mounted teeth 29 between the
edoes of these slots. Passed through each

of the drums 26 and 27 are the pivots 30.

The teeth 29 are mounted on said pivots
30 in such a way that these teeth can be

100

100

110

115

made to swing cn their pivots and when 1n

one position they will be on the interior of
the periphery of the drum and in the other
position they will be outside the periphery
of the drum and substantially in line with

120

the diameter of the drums drawn through

these pivotal points 30. Mounted firmly on
the upper portion of each of these pivots 30
and above the upper supports 31 of each of
the pivots is the lug 32. It i1s to be under-

125

stocd in this connection that the teeth 29

are attached to the
tooth is provided for each of the slots 28.

pivots 30 and that one -

130
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Attached to the top portion 17 of the sup- |

porting frame and extending downwardly
therefrom are the curved guides 33 designed
to be engaged by the lugs 82 as the drums 26
and 27 rotate on their pivots 34 and 35.
These drums, 1t is understood, are designed
to be rotated in a horizontal plane and in
opposite directions in such a way as to draw
the straw which has been forced against
them inwardly in a direction toward the fire
box of the engine, and as the lugs 32 engage
the drum rotates, the
pivots 30 will be rotated a slight distance
and will accordingly force the teeth 29 par-
tially outside of the periphery of the drums
and 1nto the position shown in Fig. 6 of the
drawings. As soon as one of the lugs 32
engages a guide 33, the teeth will be thrown
out from the interior of the drum as has
been above intimated and will be drawn
through the slots 25, as clearly shown in
Fig. 1 of the drawings. The teeth referred
to i this connection are those shown in Kig.
1 farthest away from the engine. The teeth
29 which are shown nearest the engine in
I1g. 1 are in their position on the interior of

the drum, the slots 25 allowing the teeth to

pass through them and to draw the straw
which is to be forced against these drums
toward the fire box of the engine. The
teeth 29 will be maintained in their position,
as the drums are rotated, ocutside of the
periphery of the drum by means of the
guides 33 until that portion of the teeth out-
side of the drum engages the rear portions
23 which are a part of the sides of the
frame, and as these drums are rotated when
the teeth 29 strike these sides 19 and 20,
they are forced inwardly to the position in-
dicated by the letters # in Fig. 6 of the
drawings. |

Mounted on the lower ends of the pivots
34 and 35 are the beveled gear wheels 36 and
37 respectively. Mounted substantially par-
allel with the bottom 18 of the frame is the
driving shaft 39 supported by the lugs 40.
This shaft has the beveled gear wheel 41
mounted on the left end of it in mesh with
the beveled gear wheel 37 and placed so that
their point of mesh is on the inside of the
pivot 35. We have also mounted on this
shaft 39 the beveled gear wheel 42 in mesh
with the gear wheel 36. On the opposite end
oi the driving shaft 39 from the beveled
gear wheel 41 we have provided the sprocket
wheel 43, said sprocket wheel being designed
to be connected with the other driving mech-
anism by means of a sprocket chain as here-

1nafter more fully broughtf out.

Straw  receiveng casing.-— Pivotally at-
tached to the rear portion 24 of the support-
ing frame by means of the pivots 44 is the
straw recelving casing comprising the sides
45. Said sides are held firmly in position
relative to each other and are substantially

‘We have also

parallel with each other. These sides are
preferably made of some thin metallic sub-
stance. Iorming the bottom of the straw
rece1ving casing is the conveyer 46 having
sprocket chains therein designed to pass over
the sprocket wheels 47 which are mounted
on the shaft 48, said sprocket wheels 47
bemng firmly mounted on said shaft. The
shaft 48 extends a considerable distance out-
side of the right side 45 of the casing for
purposes hereinafter made clear. Rotatably
mounted on top of the sides 45 of the straw
recelving casing by means of the supporting
lugs 49 1s the supporting and driving shaft
00. daid supporting and driving shaft 50
has a squared end 51 on the right side of the
casing. This squared end projects a slight
distance over the right side 45 of the casing.
We have also provided two slots 52 and 53
in said supporting shaft 50 so arranged that
the sprocket wheels 54 which are mounted
on said shaft at each end thereof may be
keyed to said shaft 50 and they may main-
tain their position relative to the sides 45 of
the casing when the shaft 1s moved crosswise
of the casing.

1The object of moving the shaft 50 out of
engagement with the mechanism which is to
drive 1t 1s to enable the operator to raise the
shaft 50 upwardly and forwardly. We have
provided a handle 55 attached to the shaft 50
which will enable the operator to more easily
raise 1t when desired. The handle is so
mounted on the shaft 50 as to allow it to
rotate ireely and slide longitudinally of it.
pivotally attached to the han-
dle 55 the hook catch 56, the hook portion of
said catch being designed to hook over the
top portion of the left side of the casing 45
anc hold the shaft firmly in position when
held to the casing while it is being rotated.
When 1t 1s desired to raise the shaft 50 the
operator simply has to draw the shaft to-
ward the left side of the casing a slight dis-
tance, throw the hook portion of the catch 56
out of engagement with the side of the cas-
g and raise upwardly on the handle and
the shaft 50 will take the position shown In
I1g. 2 of the drawings, on account of this
shaft being mounted on the arms 57, which
are secured to a shaft 58, extending across
the top portion 17 of the supporting frame
ancd near its rear end. This shaft 58 is
rotatably mounted on said top portions 17
by means of the boxes 59.

At one end of the shaft 58 and preferably
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120

at the left end we have mounted the gear

wheel €0, said gear wheel being 1n mech with
the worm gear wheel 61 which is rotatably

mounted on the front portion 24 of the side

19. 1 have also provided a crank 62 at the
rear end of the shaft 63 upon which the
worm gear wheel 61 15 mounted. It will be
readily seen that by turning the crank 62 in
one direction the worm gear wheel will be
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rotated in such a way as to raise the rear
ends of the ATTS 57 upwardly and {for-

wardly, and when the crank is turned in the |

opposite direction the worm gear wheel will
be rotated 1n such a way as to allow the rear
ends of the arms 57 to move downwardly
and rearwardly. DBy this means we provide
a device whereby the chaft 50 may be easily
raiced and lowered relative to the casing and
maintained at any desirable position.
Mounted on the shaft 50 and operated by
means of the sprocket chains 64 which pass
over the sprocket wheels 54 1s a floating
feeder, said floating feeder having a shatt 65
at its lower portion upon which sprocket
wheels are mounted to act with the sprocket
wheels 54 when the floating feeder 1s 1n op-
eration. Wehavepr ovided connecting pieces
between the shafts 65 and 50 which we have
designated by the numeral 66. Extending
outside from the connecting piece (6 which
is nearest the left side of the casing 1s a loop
67, said loop being designed to be engaged
b}f an Inwardly e\tuldmo projection e
mounted on the mner poulon 69 of the lever
which is designed to raise the forward end
of the ﬂoatmﬁ feeder. This lever is con-
structed as follows: The nortion 68 1s at-
tached to the inner lower end of the portion
69, said portion (9 extending downwardly
from the upper inner portion of the left side
of the casing 45. This lever has 1ts bearing
on top of the casing 45 1n front of the luo
49 which supports The shaft 50 3 eitendmn
rearwardly and on the outside of the casmg
is the body portion 70 of the lever. It will
be clearly seen that as the rear end ot this
body portion 70 is pushed downwardly into
its dotted position shown in Fig. 3 of the
drawings, the forward end of the floating
feeder will be raised to the position shown in
dotted lines in Ifig. 3 of the drawings. The
floating feeder can be maintained af any de-
sirable position by placing the body por-
tion of the handle against any one of the
projections 71 of the “sector T2 which is at-
tached to the outside of the lc-fi sicle of the
casing 45. It will be readily seen that when
the straw which is in the straw recelving
casing passes between the conveyer 46 and
the ﬂoatlno feeder, 1f the bundle 1s large, the

lewer end of the floating feeder wﬂl bo

rarsed upwfudlv and downwm*c ly without
ObSLI'HCthll and 1t wﬂl be noted that by
means of the raising device attached to it,
the floating feeder can be placed at any de-
sirable position relative to the casing so that

easy access mav be had to the *fnouth of the
fire box. It will al S0 be seen that when the
worm gear 1s used for raising the floating
feeder the lever for ralsing the forward end
of said feeder will 1n no way obstruct the
raising by the worm gear. Neither will the
raising by means of the lever affect 1 any

way the worm gear or any ol 1ts attachments .

943,712

used for raising the entire floating feeder

formed between the sides of the casing.
Oscillating shafts and driving mechan-

ism.—Firmly attached to the right side ot

the straw receiving casing and near the front

end thereof in such a way that the squared
end 51 of the shaft 50 enters it at its top por-
tion and the shaft 48 passes through 1t at its
lower portion 1s the protector 73 havmﬂ two
sides and two edge portions designed to in-
case between said side’ and said edge por-
tions the oscillating shafts T4 and 75, the
chaft 74 has a circular ring 76 at its lower
extremity designed to admit the shatit 48 so
that the inner portlon of the circular ring 76
engages the outer portion of the shaft 48.
We have cut notches 77 and 78 in the shaft
48 to provide for the admission of the rollers
79 and 80, said rollers 79 and 80 being de-
signed to it in the notches and provide for a
roller clutch so that as the ring is rotated 1n
one direction the rollers will wedo*e between
the shaft 48 and the interior of the ring 76
and thus rotate the shaft 48 in such a direc-
tion as to cause the portion of the conveyer
46 which is above 1it, to move forwardly and
the portion of the conveyer 46 which 1s be-
low the shaft 48 to be drawn rearwardly,
thus causing the straw which 1s upon the
conveyer 46 to be thrown in a direction to-
ward the engine. When the ring 76 rotates
n the opposﬂze direction the shaft 48 will
not be rotated. At the upper portion of the
protector 73 and pivotally and shdingly at-
tached to the upper portion of the oscillat-
ing shaft 74 is the second oscillating shait
75. This shaft 75 is designed to be oscil-
lated at the same time as the shaft 74. At
the upper portion of said oscillating shaft 75
we have provided the ring 81 which i 1S CON-
structed 1n the same manner as the ring 76
cn the shaft 74. -
Mounted between the sides of the pro-
tector 73 and inside of the ring 81 1s the cir-
cular nut 82, said circular nut 82 having a
squared opening 83 in its central p01t10n
We have also provided notches 84 1in the
outer periphery of said circular nut so ar-
ranged as to admit the rollers 85 between
the outer surface of the notches 84 and the
inner surface of the ring 81. On account of
the ring 81 being firmly attached to the up-
per end of the os 0111.51{31110' shatt 75 when the
shaft 1s moved forwqrdly, at 1ts lower end,
the ring will be rotated and will wedge the
rollers 85 between the ring 81 and the cir-
cular nut 82 so as to drive said nut in such a
way os to drive the shaft 50, the squared end
of which is placed in the qqu‘u‘ed opening 83
so that the floating feeder which 1s mounted
upon said shaft 50 will be driven so as to
force the straw which 1s beneath it down-

wardly onto the conveyer 46 and forwardly

1nto the frame_ at the front of the fire box.
It will be clearly seen that as the upper end
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of the oscﬂlatmo* shaft 75 is moved for-
wardly, the shaft 50 and the shaft 48 will be |
rotated in opposite directions.
struction of the circular ring 81 and the cir-
cular nut 83 the squared end 51 of the shaft

~ 50 may be 1nserted into the opening 83 or it

15

may be readily drawn from said opening,

and of coursg, when the squared end 51 of
the shaft 50 is out of engagement with the |

circular nut 82 the shaft will not be driven
even though the shafts 74 and 75 are oscil-
lating.

We have pivotally and slidingly qttqched
the upper end of the shaft 74 fo the lower
end of the shaft 75 by cutting a slot 86 in the
lower. end of the srmft 75 and placing a pin
87 on the upper portion of the shaft 74 and

) through the slot 86 so that the shafts can
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oscillate freely relative to each other.
Preferably attached to the rear side of the

protector 73 and opening into it 1s the cyl-

inder 88, said cylinder having a bottom por-
tion 89 with the opening 90 1n 1its central
portion. On the interior of the cylinder 88
we have provided the reciprocating piston
91 designed to move longitudinally of said
cylinder and fit tightly on its interior. This
p1st011 91 1s attached at its upper rTorward
portion pivotally to the oscillating shaft 74
so that as the piston rises and falls on the 1n-
terior of the cylinders 88 the shafts 74 and
75 will be oscillated. “

We have provided a helical spring 92,
sald spring being designed to assist in push—
ing the plston dowanrdly after 1t has
reached its upper limit of movement. We
have provided a forwardly extending cir-
cular projection 93 for the protector 73 to
provide.a space on the interior of it to allow
the helical spring 92 to operate in. Beneath
the bottom 89 of the cylinder we have pro-
vided a circular cut-off valve 94, said valve
being so arranged as to shde 10n01tudmf111y
of the opening "95 which is beneath the hot-
tom 1:)01t1011 Q0. The portion 89 forms the
top portion of the opening 95 and the por-
tion 96, through which the supply and ex-
haust pipes enter the opening 95, forms the

bottom portion of the opening 95. Attached

to the valve 94 by means of a connecting
piece 97 is the lever 98 pivotally attached to
the lower side of the cylinder 88 by means of
the pivot 99. Att‘lched to the outer end of
this lever is the rod 100, said rod extending
beneath the cyhnder 88 and the lower edge
ot the protector 73 to a position outside of
the oscillating shaft 74. Mounted on this
oscillating shaft 74 and around the rod 100
are the limiting stops 101 and 102, the limit-
ing stop 101 being on the lower edge of said
shaft. Mounted on the rod 100 is the lug
103, said lug being on that portion of the rod
100 which is between the limiting stops 101

‘and 102 so that as the piston moves for-

~of the oscillating shaft 74 and the lower end I wardly on account of the steam entering the

. Supply pipe 104, and the upper end of the

——

By 1.116 COP- z

drawings and qllows the steam

shaft 74 moved upwardly until the lug 103
engages the limiting stop 101 the valve 94 is
drawn downwardly in such a way as to close
the opening of the supply pipe. The steam
then passes out through the exhaust pipe
105 and the piston moves downwardly as-
sisted by the helical spring 92. As the pis-
ton moves downwardly the lug 103 engages
the stop 102
normal position shown in ¥ig. 7 of the
to come
thr ouo*h the supply pipe and again force the
plsto*l upwardly, thus causing the piston to
reciprocate and the shafts 74 and 75 to oscil-
late. The supply pipe 104 is connected with
the supply pipe 12 from the main boiler of
the engine. The exhaust pipe 103 1s con-
nected with the exhaust pipe 13 of the main
engine.

It 15 desirable 1n the use of stokers of this
class to advance the straw very slowly, and
to accomplish this result the straw advanc-
ing mechanism 1s operated intermittently:
that 18, the straw advancing mechanism 1s
driven so as to advance the straw a clight
distance and then to stop momentarily and
to drive again for a short distance and an-
other momentary stop take place and so on.

The spr ' shatt 48 which
has been referred to abcove extends trans-
versely of the lower end of the protecter 738.

Mounted on that portion of the shaft 48

which 1is outside of the wprotector 1is the
sprocket  wheel 106, Connecting  the
sprocket wheel 106 and the sprocket wheel
43 1s the sprocket chain 107 so adjusted that
as the sprocket wheel 106 1s rotated the
sprocket wheel 43 will be rotated in the same
cirection. It will be seen in this connection

‘that as the shaft 48 upon which the conveyer

46 and the sprocket wheel 106 are mounted
1s rotated in such a wayv as to force the straw
teward the engine, the drums 26 and 27
which are mounted 1n the frame adjacent to
the engine will be rotated i1n such a direc-
tion to take the straw which has been forced
forwardly by the conveyer 46 and throw it
inwardly and forwardly between them and
torce this straw into the engine fire box on
account of the way in which the gear wheels
36 and 42 and the gear whezls 37 and 41 are
meunted on the shaft 39 upon which the
sprocket wheel 43 1s also mounted. "Thus
the driving mechanism which 1s connected
with the mechanism on the interior of the
protector 73 will operate all of the mechan-
ism used 1n foreing the straw irom the straw

| recelving casing 111‘[0 the fire box.

The f@@d re ‘/ulcztm —Adjacent to the point
where the auxiliary supply pipe 104 1s con-
nected with the main supply pipe of the en-

aie 12, we have a shut OPf valve 1m the aux-

1liary pipe 104. This valve is of the ordi-
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nary construction as shown clearly in Fig. 12
of the drawings and comprises the partition
108 having an cpening 109 in its central por-
tion. There is a cap 110 desighed to fit
tightly over the opening 109 and has a rod
extending outwardly from it and through
one side of the valve. This side 111 of the
valve chamber 1s provided with a screw
threaded portion 112 to coact with the screw
threaded pertion of the rod 113. As this
rod 1s rotated in one direction the cap will
move away irom the opening 109 and as it
1s rotated 1n the opposite direction, the cap
110 will fit down closely over the opening
109. On account of the partition 108 being
cast Integral with the interior of the sides
of the valve, when the cap 110 is over the
cpening an absolute shut off will be pro-
vided. In order to provide an automatic ar-
rangement with which the steam from the
main supply pipe 12 of the engine can be
shut off from passing through the pipe 104
mto the independent engine, we have at-
tached to the upper outer end of the rod 113
the arm 114 substantially at right angles to
the rod 113. This arm 114 when in posi-
tion extends a slight distance rearwardly
from the rear end of the engine as shown in
E1g. 1 of the drawings. Pivotally attached
to the rear of said arm 114 and extending
downwardly therefrom is the adjustable arm
{15. Pivotally attached to the lower end
of said arm 115 and to the rear end of the
engine 1s the rod 116 which is pivoted at 117
to the adjustable arm 115 and extends for-
wardly into the fire box of the engine, and
on account of its being pivotally attached
to the rear of the engine when the forward
end of sald rod 116 is moved upwardly, the
rod 115 will be drawn downwardly and con-
sequently draw the rear end of the arm 114
dewnwardly thus causing the rod 113 to be
rotated in such a direction as to force the
cap 110 over the opening 109 and shut off
the steam supply from the main supply 12
into the independent engine; so that when
the straw which 1s 1n the fire box reaches the
rod 116, which can be adjusted at any pre-
cdetermined height in the fire box by adjust-
mg the rod 115, the steam will be shut off
from the independent engine and thus pre-
vent any mecre straw being fed into the fire
box of the engine until a portion of the straw
1n the fire box has been consumed, and the
forward end of the rod 116 falls to a normal
position causing the valve in the supply pipe
104 to be thrown open and the mechanism
tor feeding the straw to be thrown into full
operation.

Draft regulator—Mounted on the steam
pipe 14 of the engine and preferably ex-
tending upwardly from it we have provided
a device for regulating the draft so that when
the steam 1n the boiler has a certain prede-
termined amonnt of pressure the damper 16

943,712

which 1s normally held open will be al-
lowed to drop downwardly and close, thus
lessening the amount of draft through the
fire box. In order to accomplish this result
automatically we have provided the follow-
Ing described mechanism. Attached to the
supply pipe 14 is the cylinder 118, the top
portion of said ¢ylinder being slightly larger
than the bottom portion thereof, the top por-
tion 119 being screwed to the lower portion
of said cylinder. In the lower portion of
this cylinder and slightly above its point

of attachment 1s a piston having the grooved

lower portion 120; the grooves contain pack-
mg 121 so that the piston will
the cylinder and no steam will be allowed to
escape between the outside of the piston and

the 1mside of the cylinder. Forming the up-

per portion of the piston in place of the

ordinary piston rod is a rack 122,
ixtending across the central portion of

the cylinder and mounted in 1its sides 1s the

wheel bearmng shaft 123, said shaft having

mounted on that portion of it, which 1s be-
tween the 1nside portions of the cylinder, the
pinion 124 designed to coact with the rack
122 so that as the pinion 124 is rotated the
shatt 123 will be rotated by the piston being

raised or lowered, the piston rising to ro-

tate the shaft in one direction and falling to
rotate the shaft m the opposite direction.
Mounted on top of the rack portion 122 is
the plate 125. Mounted above said plate 125
inside of the cylinder and connected with
the top portion 119 1s the helical spring 126.
This spring 126 1s designed to hold the pis-
ton normally at 1ts lower limit of movement.
When, however, the steam in the boiler at-
tains a certaln pressure the piston will be
torced upwardly and thus the spring 126
will be compressed.

Mounted on that portion of the shaft 123
which 1s outside of the cylinder 118 is the
orooved wheel 127. Attached to the said
grooved wheel and extending downwardly
trom 1t and attached to the damper 16 is the
rope 128. This rope 1s so attached to the
wheel 127 as to hold the damper 16 in a
ralsedd position when the piston i1s at its
lower Iimit of movement. Then as the pis-
ton rises on account of the pressure of steam
bemg sulficient to force it upwardly, the
wheel will be rotated slightly and allow the
damper 16 to be 1n a closed position as
shown 1n Ifig. 1 of the drawings, In this
connection, 1t may be well to state that the
spring may be of any desired material and
may have any desired tension, so that the
pressure of the steam will be great or small
to force the piston upwardly as the tension
ot the spring 1s great or small.

1I'he wndependent engine modified.—We
have also provided a modified independent
engine, the piston rod of which may be con-
nected with the oscillating shafts 74 and 75.

it tightly 1n g9
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piston,
‘the ordinary COI]&tlHC
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any way with the protector 73 except
This modified form of -engine 1s of

10n and as a detailed
sectional view of 1t 1s shown 1n I‘lo 14 of

the drawings, a full deSCI“lpthIl of this is
deemed unnecessary. Suifice 1t to say that
this engine has a cylinder 129, a reciprocat- |
ng plafor: 130 to operate in said cylinder, a
supply 1inlet 131, said supply inlet having
o Op 6111119.,:-_: d werﬁ‘mo from the main open-
1110

A1l one :eadmo 11110 one end of the
fhndw and the othﬂr leading into the other

allow the steam to pass first, into one of the
diverging openings and then into the other

~alternately. 'This engine also has an exhaust
133, 'The slide valve 132 1s operated back-

wardly and forwardly in the valve chamber

124 by being pivotally connected with a por-
tion of the engine and with the piston rod
by means of the connecting lover 135. The
Suppl and exhaust pipesof thisindependent
engine are designed to be connected with the
steam supply of the main engine.

We have also provided a second modifica-
tion to the independent engine which 1s used
tor driving the straw advancing mechanism.
This engine 1s shown in Fig. 15 “of the draw-

1ngs and in place of the spring 92 which 1s |

shown in Fig. 7 of the drawings we have
used a second piston and also pmvided il
cylinder corresponding to the cylinder 88, a
piston corresponding to the piston 91, a siide

valve corresponding to the slide valve 94,

and also provided steam supply and exhaust
pines to the second cylinder, and also pro-

vided means for operating the second shde

valve so that there is a positive drive on
the oscillating shafts 74 and 75. We have
used the same numerals on the second cyl-
inder and 1ts attachments as were used on
the first cylinder, as the parts are con-
structed exactly alike throughout. It will
be seen that in this modified form that the
oscillating bars will be driven 1n both direc-
tions, and a much more positive movement
of these bars 1s had than by the use of the
spring 92. As the operation of this modi-
ﬁed form in I1g.
form shown 1n flo 7, a further description
of 1t 1s deemed unnecessary.

In practical operation.—In practical op-
eration and assuming that our device 1s

operatively attached to the ordinary straw |

He then rotates the
causing the conveyer 46

furnace.
and 27.

burning
drums 286

to force the straw forwardly and against the |

rear portion of the wheels 26 and ‘3’( which
the operator rotates by hand, for forcmcr
the straw forwardly into the fire box, and

sets fire to 1t, causing it to heat the water |

in the boiler. When sufficient steam pres-
sure has been generated in the boiler ot the

‘maln engine to cause the reciprocating pis-

Sh{le valve 1392 to

shafts 74 and 75 are moved upwardly

15 1s so similar to the :

| even

4

‘This engine, however, 1s not connectea 1n | ton 91 1n the independent engine to oscillate
v 1ts

the shatts 74 and 75 ftnd_drwe the conveyers,

‘the lever 70 1s released to its normal position

Fig. 3 of the drawings, whereupon the de-

~vice-1s in-position for operation and the
- straw will be fed from the straw receiving
casing 1nto the
m ech anically.

fire box of the engine

The worm gear attachment for throwmﬂ
the floating feeder into an elevated for_ward
position relative to the casing, as shown in
solid lines in Fig. 2 of the drawings is only
designed to be used when the device needs
repalring or has become clogged 1n any
way.

When the straw reaches a certain height
in the fire box, the forward end of the rod
116 13 raised and this eflects a shutting
oft of the supply of steam from the main
supply pipe 12 into the independent engine
in the manner above indicated. When the
pressure of the steam in the boiler reaches
a certain point the piston of the damper
regulator allows the damper to be closed,
and thus check the draft and prevent the
straw from burning too rapidly.

The oscillating bars in the drlving mech-
anism cause the shafts 48 and 50 to be ro-
tated 1 opposite directions and therefore
drive the floating feeder and the conveyer
so as to force the straw toward the fire box
of the engine. The floating feeder 1s driven
in such a way as to throw the straw for-
wardly and downwardly between the float-
ing feeder and the conveyer 46 and against
the drums 26 and 27. As the osciliating
and
forwardly on the shafts 48, and the circular
nut 82, the rollers mounted adjacent to said
shaft 48 and said circular nut 82 will be

70
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wedged between the parts in such a way as

to drive this shaft and the circular nut.
When the oscillating bars 74 and 75 are
drawn downwardly and rearwardly, the nuts
32 and 48 maintain thelr position, and do
not rotate. Thus 1t will be seen that upon
every oscillation of the shafts 74 and 75, the
floating feeder and the conveyer 46 will be
driven but a slight distance and the straw
will be fed from the straw recelving casing
into the fire box of the engine very slowly
though the oscillating bars move
rapidly.

Having thus described our invention, what
we claim and desire to secure by Letters Pat-

- ent, of the United States therefor 1s—

1. The combination of a straw burning
engine, wheels mounted adjacent to the
mouth of the fire box of the engine having
a number of series of slots In the penphery
of them, pivots rotatably mounted in the
wheels adjacent to each series of slots, teeth
mounted on said pivots capable of swinging
outwardly and partially through the slots,
means for rotating the wheels, means for
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rotating the pivots to swing said teeth out-
wardly and inwardly through the slots as

i ‘_( . .-
the wvheels are rotated, for the purposes

stated.

2. The combination of a straw burning |

engine, wheels mounted adjacent to the fire
bex of said engine having slots in their pe-
ripheries, teeth mounted on the inside of
sald wheels and adjacent to said slots, means
tor swinging said teeth outwardly and in-
wardly through said slots in such a way that
straw or other substance will be drawn be-
twween them and thrown rearwardly as the
wheels are rotated in opposite directions,
means for rotating said wheels in opposite
cirections, for the purposes stated.

3. The combination of an engine, a frame
attached near the fi
having slots in their peripheries, pivots in
said wheels adjacent to said slots, teeth on
the pivots adapted to swing through the
slots, a lug attached to each of said pivots,
projecticns on the frame for engaging each
of said lugs as the wheels are rotated and so
arranged as to throw the teeth to their outer
limit of movement relative to the wheels
and maintain the teeth in that position until
the rear portions of the frame engage the
teeth and throw them to their inner limit
of movement.

4. The combmation of a straw burning
engine, a frame attached to the engine and
near the fire box thereof, sides in said frame

flaring outwardly from their points of at- |

tachment to the engine, wheels rotatably

mounted 1mn said frame and in each side

thereof, means mounted on the frame for
rotating the wheels in opposite directions
and 1 a horizontal plane, pivots mounted
in the wheels, teeth mounted on said pivots,
means for rotating the pivots to swing the
teeth partially outside the periphery of said
wheels as the teeth move toward each other
in the rotaticn of the wheels.

5. The combination with a straw burn- !

Ing engine, a frame, sides flaring outwardly
trom their points of attachment to the en-
gine, teothed wheels mounted at the oppo-
site sides of the frame having slots in their
peripheries, pivots mounted in the wheels
adjacent to the slots, teeth mounted on the
pivots, a lug on the top portion of each of

sald pivots, a substantially semi - circular |
projection attached to the lower portion of |

the top of said frame to engage said lugs as
the wheels are rotated and to act in throw-
ing the teeth outwardly through said slots
and maintain them at their outer limit of
movement throughout a part of each rota-
tion of the wheels, rear portions in said
sides to engage said teeth and force them
mside the wheels as the wheels are rotated,
for the purposes stated.

6. The combination of a frame attached

near the mouth of a straw burning engine, |

re box thercof, wheels |

943,712

" vertical shafts rotatably mounted on the op-
- posite sides of said frame, wheels on the

lower ends of said shafts and below the
frame, a horizontally mounted shaft beneath
the frame, gear wheels on said horizontally
mounted shaft in mesh with the gear wheels
o the vertical shaft and between them, a
sprocket wheel on the horizontal shaft,
means for rotating the sprocket wheel and
causing the vertical shatts to rotate in oppo-
site directions, toothed wheels mounted on

- the vertical shafts which are rotated when

the wvertical shafts rotate, said toothed
wheels being designed to coact with each
other 1n advancing straw or other substance,
for the purposes stated.

7. The combination of an engine, a straw
receiving casing mounted near the engine, a
tloating feeder 1n the casing, means for rais-

- 1ng sald iloating feeder out of the casing,
. for the purposes stated.

8. The combination of an engine, a straw
receiving casing mounted near the engine, a
floating feeder mounted in the straw receiv-
Ing casing, means for raising said floating
teeder out of the casing and maintaining it
1 a raised position, for the purposes stated.

9. The combination of an engine, a straw
recelving casing mounted near the engine, a
loating feeder mounted in the straw recelv-
g casing, means for raising said floating
teeder out of the casing and maintaining it
i a raised position, and means for driving
the floating feeder.

10. The combination of an engine, a straw
recelving casing mounted near said engine, a
conveyer at the bottom of said casing, a
floating feeder mounted above the conveyer,
means for raising and lowering the floating
teeder relative to the casing, for the pur-
poses stated.

11. The combination of an engine, a straw
recelving casing mounted near said enegine, a
conveyer at the bottom of said casing, a
tloating feeder mounted above the conveyer,
means tor raising and lowering the floating
teeder relative to the casing, and maintain-
ing it at any desired position relative to the
casing.

12. The combination of an engine, a straw
receiving casing mounted near said engine
or Turnace, a conveyer at the bottom of said
casing, a floating feeder mounted above the
conveyer, means for raising and lowering
the foating feeder relative to the casing,
and means for driving the conveyer and
floating feeder, for the purposes stated.

13. The combination of an engine, a straw
recelving casing mounted near said engine
or furnace, a conveyer at the bottom of said
casing, a floating feeder mounted above the
conveyer, means for ralsing and lowering
the Hloating feeder relative to the casing
and maintaining it at any desired position
relative to the casing, and means for driv-
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ing the conveyer and floating feeder, for the
purposes stated.

14. The combination of a straw burning
engine, a frame, a straw receiving mgmﬂ'

pwotqlly 11101111ted on said Iraine, a COL-
veyer torming the bottom of said SLI“lW re-
CeIVING uasmg? o toating feeder mounted
above coud conveyer and Tetween the sides
of said casing, means attached to sald frame
and to the notltmﬂ teecer for raising and
lowering the ﬂoatmo feeder relative to the
straw recelving casing, and a driving mech-
anism connected with the conveyer and
Joating feeder, for the purposes stated.

15. The combination of a straw burning
engine, a frame, a straw receiving casmo
plvohlly mounted on sald fl"’lﬂle 8 Con-
veyer torming the bottom of said straw re-
celving casing, a floating feeder mounted

above sald conveyer and between the sides

of said casing, means attached to said frame
ancd to the ﬁmtmo teeder for raising and
lowering the ﬂoatuw teeder relative ‘to the

straw receiving casing, a driving mechan-

ism connected with the conveyer and detach-
ably connected with the floating feeder.

16. An engine, a casing mounted near said
engine, a ﬁmtmo feeder mounted in said
straw receiving casing, means for raising
and lowering the forward end of the float-
ing feeder relative to the bottom of the cas-
1110‘ tor the purposes stated.

In a device of the class described, the
combuntmn of an engine, of a C"lSlIlﬂ
mounted near said engine, a ﬂmtmo feeder
mounted 1n said casing, means for ralsing
and lowering the forward end of said float.
ing feeder and supporting the lower for-
ward end of the feeder at any desired posi-
tion relative to the bottom of the casing, for
the purposes stated.

18. The combination of a straw burnmo
engine, a frame mounted near the mouth of
the fire box of the straw burning engine, a
casing pivotally mounted on said frame, a
oatmo feeder mounted in said -casing,

means for dr Vlllﬁ sald floating feeder, fmd |

means for raising “and lower] INg > the forward
end of the ieatlnﬂ' feeder, for the purposes
stated. |

19. An engine, a straw receiving casing
mounted in opﬂratw e relation to the fire box
thereof, a floating feeder, means for adjust-
mg the floating Feeder so that easy access
may be had to the interior of the casing.

20. The combination of a straw receiving
casing mounted near the fire box, a strawy
bummo engine, a floating feeder mounted
in said CASING, MEans for supporting the
lower forward end of the feeder and for rals-
ing and lowering said lower end, means for
raising and 1owermﬂ the entire floating
feeder relative to the casing, for the pur-
poses stated.

21, The combination of a straw receiving

D

&t

casing mounted near the fire box, a straw
burmno engine, a floating feeder mounted in
said casing, means for ::.upportlno the lower
forward end of the feeder and for r ralsing
and lowering said lower end, means for rais-
nge ancl lowel‘me the enfire floating feeder
relative to the casing, and means for drwmo

| the floating feeder, for the purposes stated,

22. The combination of a straw recelving
casing mounted near the fire box, a 0 straw
buunng engine, a floating feeder mounted
I said casing, means for supporting the
lower forward end of the feeder and for
raising and lowering said lower end, means
for raising and 10W611110 the entire ﬂmtmn
feeder rehtwe to the casing, and a conveyer
mounted 1n said casing and partially be-
neath said floating feeder means for driving
sald conveyer and the ﬂoatmo feeder so as
to advance straw or other Subst‘mce which 1s
between them, for the purposes stated.

23. The COIlelll‘lthll of a straw recelving
casing mounted near the fire box, a straw
burmnﬁ engine, a floating feeder mounted
in said casing, means for supporting the
lower forward end of the feeder and for rais-
ing and lowering said lower end, means for
rfusmn and lowermo the entire floating
feeder relative to the casing, and a canveyer
mounted 1n said casing and partially be-
neath said ficating feeder means for driving
salcdl conveyer and the ﬂ(}‘ltlﬂﬂ teeder so as
to advance straw or other substance which
1s between them, and means for holding the
floating feeder In position relative to the
straw recelving casing, for the purposes
stated.

24. The combination of a straw burning
engine, a frame mounted near the fire box
of said engine, a casing mounted on said
frame, a conveyer formmo the bottom of
said casing, a floating feeder mounted above
said conveyer, a lever mounted on said cas-
ing and connected with the floating feeder
for 1 ralsing and lowering the forward end of
the ﬂmuno feeder, a sector attached to the
outside of sq1d casing having projections on
said sector for engaging the lever, for the
purposes stated.

25. The combination of an engine, a frame
mounted near the fire box of the engine, a
straw recelving casing, a conveyer. formmo
the bottom of said straw receiving casing, a
floating feeder above the conveyer, a lever
mounted on the casing and detaclmbhr CON-
nected with the mtmo feeder for support-
ing the lower end of the floating feeder and
tor raising and lowering said lower end and
mamtftmmﬂ it in a raised or lowered POs1-
tion, for the purposes stated.

26. The combination of a straw burning
engine, a straw recelving casing attached t0
said straw burning engine near the fire box
thereof, straw advancmﬂ conveyers for tak-

ing the straw 1n the recelving casmo and
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driving 1t into the fire box of the engine, an
111(,Lepende11t engine for driving said con-
veyer, a steam supply pipe connectmn the
independent engine with the boiler of the
maln engine, and a steam exhaust pipe con-
necting the independent engine with the ex-
haust of the main engine, Tor the purposes

. The combination of a straw receiving
casing mounted in operative relation to the
fire box of the straw burning engine or
furnace, a conveyer torming the bottom of
sa1d msmg, a floating feeder mounted above
said conveyer, shafts extending across the
casing for driving the conveyer and the float-
1ng feo cer, osmlla,tmo shafts connected with
the ends of said shafts for rotating them at

each oscillation of the oscillating sha,its, and
an independent engine for driving the os-
cillating shafts.

28. The combination of an engine, a straw
recelving casing mounted near the fire box
of the engine, a conveyer forming the bot-
tom of said casing, a flcating feeder mounted
above said conveyer, 4 1‘0’&%1110 shaft for
driving the floating feeder, a 101;‘111110 shaft,
for drn*mn the conveyer, two oscﬂlatmo
shafts connected with said rotating sha fts
and with each other, a ratchet device be-

tween the rotating shflit which drives the

floatine feeder and one of said oscillating
Slnj:ts, a ratchet device interposed between
the rotating shaft which drives the con-
veyer and the other of said oscillating shaits,
and an independent engine connected with
one of said oscillating “shafts for driving
them, for the purposes S stated.

29. The combination of an engine, a straw
recelving casing mounted near the fire box
of the enﬂme, a conveyer forming the bot-
tom of sald casing, a floating feeder mounted
above said conveyer, a 10t%t1110 shaft for
driving the floating fe ecler, a 101:%1110 shaftt
for dri ving the conveyer, two oscﬂlamw

shailts connected with said 10‘5%1110 shfoLs

and with each other, a ratchet device be-
tween the rotating shaft which drives tlie
floating feeder and one of said oscillating
shafts, a ratchet device interposed between
the lotatmo shaft which drives the conveyer
and the other of said oscillating shafts, an
independent engine connected with one of
sald oscﬂhtmo shafts for driving them,
steam pipes 00111180b1110 the 1ndependent en-
oine with the main engine, and means for
autonntmlly shutting off the steam supply
from the main engine into the independent
engine, for the purposes stated.

30. The combination of a straw burning
engine, a straw receiving casing mountcd
near the mouth of the fire box of said engine,
a floating feeder mounted 1n said msmg,
means for raising and lowering the forward
end of the ﬂO‘ltlllO feeder relative to the

C&Slll

]

, & rotating shaft for supporting said |
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floating feeder, an oscilla Lmﬂ shaft a ratchet

device inter ]_C)OSF‘d between the l‘otatmo shaft
and the oscillating shaft, and means Tor os-
cillating the oscﬂlatnw shaft.

31. The 0011113111'1‘[101’1 of a straw burning
engine, a fire box in said engine, an inde-
pendent engine, pipes for connectmo the
boiler of the main engine with the inde-
pendent engine in such a way that the steam
from the main engine will drive the 1nde-

L,
LS

pendent engine, a pwotﬂlly mounted rod ex-

tending pntmlly inside the fire box of the
engine, a shut off valve in the supply pipe
butween the main engine and the imdepend-
ent engine, a rod for connectmﬂ the rear end

of the pwoted rod and the shut off valve so

that when the material in the fire box of the
engine reaches a certain predetermined
l’rewht the steam supply from the boiler of
he main engine into the independent engine
will be shut off and a fuel feeding mechfm-
15 operated by the mdependent engine, for
the purposes stated.

32. The combination of an engine, an inde-
pendent engine, Pipes connectmo sald en-
gines for allowing the steam from 1 the boiler
in the main engine to pass into the inde-
pendent engine, means attached to the main
engine for Shuttmo off the supply of steam
from the main engine into the independent
engine when the fuel in the fire box of the
main engine reaches a certain predetermined
height and a fuel feeding mechanism op-
erated by the 111depende11t engine, for the
purposes stated.

33. The combination of a main enﬂme,
means for forcing straw into the fire box ot
the main engine, an independent engine for
driving said means, said 111delz)eﬂdent engine
bemg controﬂed b}f the rise and fall of the
ctraw in the fire box of the main engine, for
the purposes stated.

34. The combination of an engine, means
for forcing straw into the fire box of said
engine, an 111dﬂpende nt engine for driving
sald means, and means for controlling the
speed of the independent engine by the flow
of the straw.

35. The combination with a straw burning
enome, a straw feeding mechanism for said
straw burning engine, an independent engine
for driving. said straw feeding mechanism,
and means operated by the straw for con-
trolling the independent engine.

36. The combination of a straw bur ning
enome, a straw feeding mechanism for said
siraw burning engine, an independent en-
omme for driving said straw feeding mechan-
1sm, and means regulated by the flow of
straw from the feedlnﬂ mechanism for con-
trolling the driving Speed of the 11’1dependent
cngine, and a d%mper regulator attached to
said engine or furnace, for the purposes
stated.

37. The combination of a straw burning
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engine, a mechanism for feeding straw into
the fire box of the engine, oscillating bars
for driving said feeding mechanism, an in-
dependent engine for operating said oscil-
lating bars, means controlled by the height
o1 the fuel 1n the fire box of the engine or
furnace for controlling the driving speed of
the independent engine. = .

38. The combination of a main engine
having a fire box and a boiler therein, a
mechanisim for feeding straw into the fire
box of said engine, an independent engine
for driving said mechanism, means for regu-
lating the driving speed of the independent
engine by the flow of the straw into the fire
box of the engine, a damper regulator for
regulating the draft in the fire box of the
engine tor determining the pressure of steam
in the boiler of the engine, substantially as
and for the purposes stated.

30. A straw advancing mechanism adapt-
et to be connected with an engine or furnace
comprising two wheels designed to be ro-
tatea 1 the same horizontal plane, having a
series of slots in the periphery of each of
them, teeth pivotally mounted inside of said
wheels capable of being swung outwardly
through said slots, means for rotating the
wheels 1n opposite directions and means for
swinging sald teeth outwardly and inwardly

‘through the peripheries of said wheels as

the wheels are rotated in opposite directions
to advance material between them.

40. In a device of the class described two
wheels designed to be rotated in the same
horizontal plane, having a series of slots in
the periphery of each of them, teeth piv-
otally mounted inside of said wheels capable
of being swung outwardly through said slots,
and means for swinging said teeth outwardly
and inwardly through the peripheries of said
wheels as the wheels are rotated in opposite
directions, a main engine or furnace adja-
cent to the fire box of which said wheels are
mounted, and an mdependent engine for ro-
tating said wheels 1n opposite directions.

1

41. In a device of the class deseribed two

wheels designed to be rotated 1 the same
horizontal plane, having a series of slots in

& the periphery of each of them, teeth pivot-

ally mounted inside of said wheels capable
of being swung outwardly through said
slots, and means for swinging said teeth
ontwardly and inwardly through the pe-
ripheries of said wheels as the wheels are
rotated 1 opposite directions, an independ-
ent engine or furnace adjacent to the fire
box of which said wheels are mounted, an
incdependent engine for rotating said wheels
in opposlte directions, and means operated
by the flow of straw between said wheels

for controliing the operation of said inde-

pendent engine.
42. An engine, a straw advancing mech-

anism tfor said engine, means for intermit-

I

tently driving the straw advancing mech-
anism, and an independent engine for driv-
ing sald means.

43. An engine, a straw receiving casing
mounted 1n operative relation thereto, a
fioating feeder mounted in the casing, an in-
dependent engine for driving said floating
feeder, and means for adjusting the floating
feeder so that easy access may be had to the
miterior of the casing.

44. An engine, a straw recelving casing
mounted near sald engine, a conveyer at the
bottom of said casing, a floating feeder
mounted above the conveyer, straw advanec-
g toothed wheels mounted between said
casing and the fire box of said engine, and
an 1ndependent engine for driving said con-
veyer, the floating feeder and said toothed
wheels.

45. An engine, a straw receiving casing
mounted near said engine, a conveyer at the
bottom of said casing, a floating feeder
mounted above the conveyer, straw advanc-
ing toothed wheels mounted between said
casing and the fire box of said enginé, an in-
clependent engine for driving said conveyer,
the floating feeder and said toothed wheels,
and means for automatically controlling the
operation of the independent engine.

46. The combination of an engine, a straw
receiving casing mounted in operative rela-
tion thereto, a floating feeder 1n the casing,
means for raising sald feeder out of the cas-
ing, and an independent engine for driving
sald floating feeder.

47. An engine, a straw receiving casing
mounted near the engine, a floating feeder
mounted 1in the straw receiving casing,
means for raising sald floating feeder out of
the casing and maintaining it in a raised po-
sition, means for operating the floating
feecler intermittently, and an independent
engine for driving said means.

48. An engine, a straw receiving casing
mounted near said engine, a conveyer at the
bottom of said casing, a floating feeder
mounted above the conveyer, means for op-
erating said floating feeder and conveyer in-
termittently, an 1ndependent engine for
drmving said means, and means for automat-
lcally controlling the operation of the inde-
pendent engine.

49. An engine, a straw recelving casing
mounted near said engine, a conveyer at the
bottom of said casing, a floating feeder
mounted above the conveyer, means for op-
erating said floating feeder and said con-
veyer intermittently, an independent engine
tor driving said means, means for automat-
ically controlling the operation of the inde-
pendent engine, and toothed wheels driven
by said independent engine mounted be-
tween the straw receiving casing and the
main engine.

50. An engine, a straw recelving casing
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mounted near said engine, a conveyer at the
bottom of said casing, a floating feeder
mounted above the convever, means for op-
erating sald floating feeder and said con-
veyer 111ter1111tte11t1y, an Independent engine
for driving said means, means for automat-

1cally controlhno the operation of the inde- |

pendent engine, toothed wheels driven by
sa1d 111depende11t engine mounted between
the straw receiving casing and the main en-
oine, and means For raising and lowering
said floating feeder relative to said con-

Veyer.

51. An engine, a straw advancing mech-
anism for sald engine, means for intermit-
tently driving the straw advancing mech-
anism, an mdependent engine for oper:atmw

sald meang, and means For automatically
controlling the speed of the independent
engine. '

"HOWARD SNYDIER.
JOHN T. HUME.

Witnesses:
J. Rarea Orwig,
W. R. LANE.
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