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Lo all wilvony vt muay concern:
Be it known that 1, Erxest B. FrREEMAN, a
citizen of the United States, residing at Ded.-

“ham, 1n the county of Norfolk and State of

5 \Lmsachusetts, have invented certain new and
~useful Imprevements in Tube-Seraper-Driv-

ing Mechanism for Fuel-Economizers:and 1 do

" her eby declare the following to be a full clear,

~and exact deseription of the invention, %uch as
1o will enable others skilled in the art to which

it appertains to make and use the same.
The present invention relates to an im-
- proved mechanism for
scrapers
5 mizers.

The tube-scraper-driving mechanism of
fuel-economizers as usually constructed com-

prise a series of chain-pulleys over which
chains pass which are attached to the scrapers,
20 g shaft extending lengthwise of the econo-
mizer and geared to each of the chain-pulleys,

a reversing mechanism, usually in the form of

reversing-gearing, at one end of the econo-

mizer for driving said shaft, and a driving-
25 pulley for duvmﬂ“ the reversing -gearing.

The driving- pullw 18 necessarily rotated at a
high rate of speed as compared with the rota-
tlon of the chain-pulleys, so that reducing-
gearing 1s provided at some point between the

30 dlwmg pulley and the chain-pulleys. This
reducing-gearing has either been placed be-
tween the chain-pulleys and the shaft geared
thereto or between said shaft and the revers-
1ng - gearing.

35 ment 1s objectionable, as the reducing-gear-
1ng 1s inaccessible and cannot be kept prop-
ells tubricated, and both arrangements are
objectionable on account of the high speed at
which the reversing-gearing is run, which
40 causes the gearing to be subjected to severe
shocks and strains at each reversal and ren-

- ders the proper lubrication of the reversing-
‘gearing difficult if not impossible. An ob-
ject of the present invention is to overcome

45 these defects in prior mechanisms, and with
this object 1 view a feature of the present
invention contemplates the provision of a re-
ducing- -gearing between the driving- pulley
and the reversing mechanism. The red ncing-

5¢ gearing can thus be placed in an easily-acces-
%Iblb locatmn at one end of the economizer,
and the reversing mechanism is run at a com-
paratively slow rate of speed, so that practi-

driving the tube-
of feed-water heaters or fuel-econo-

T'he first-mentioned arrange-

callv no lubr ication of this mechanism 1S re-
quired and injurious shocks and jars are pre-
vented. In installing the tube-scmper driv-
ing mechanism of fuel -economizers difficulty
is often experienced 1n leading a belt to the
driving-pulley, as the space above the econo-
mizer 1s often so cramped as to interfere with
the proper arrangement of counter-shafting.

A further object of the present invention is
to tacilitate leading the belt to the driving-
pulley, and with this object in view a feature

of the invention contemplates the provision
of means whereby the driving-pul
placed in any one of a number of different po-
sitions with relation to the other portions of
the mechanism, so that the belt can be led to
the pulley from that direction which is most

convenient in the particular location in which
the mechanism is installed.

It 1s often desirable to rotate the driving-

pulley of a tube-scraper-driving meclnnmn

in the opposite direction to tlntm which 1t was
clesigned to run, soastoavoid the use of a cross-
belt or a countet-ishaft, and an object of the
present invention is to provide a tube-scraper-
driving mechanism in which the driving-pul-
ley can be rotated in either direction, accord-
Ing to the requirements of the place in which
the mechanism is installed. With this object
In view the invention contemplates the pro-
vision of means whereby the mechanism for
controlling the action of the reversing-oear-
Ing can be arranged so as to operate pmperlv
when the drwmﬂ" pulley is rotated in either

“direction.

In addition to the features of invention
above referred to the present invention also
conslsts 1n certain devices, combinations, and
arrangements of parts hereinafter described
and clmmed tencding to simplify and i improve
the construction and mode of operation of
tube-scraper driving mechanisms.

The various features of the invention will
be understood from an inspection of the ac-
companying drawings, in which—

Figure 1 is a view in side elevation of a
meeham%m embodying the same in their pre-
ferred form. Fig. 2 is a view in end elem-
tion of the mechamsm illustrated in Fio.
Fig. 3 1s a planview. Fig. 4 is a detail view
of a portion of the mechanism illustrated in
Fig. 1, showing particularly the mechanism
by which the reversing-leveris actuated. Tig.
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5 1s a detail plan view of a portion of the
trame, 1llustrating par tlculmlv the bracket in
which the driving-pulley is mounted and the
manner 1n which it is secured in position; and
Fig. 6 1s a plan view similar to Fig. 3, but
with the bracket in which the driving-pulley
is mounted secured in a different position, the
axis of the driving-pulley when the bracket
is in this position extending at right angles
to that in which the axis of the pulley extends
when the bracket is in the position illustrated
in Kig. 3

Refe,rl ing to the drawings, 1 indicates a
chaln- pullev over which a cham attached to
the tube-scrapers passes in the usual manner.
But one of these pulleys is illustrated in the
drawings, it being understood that any de-
sired number of pulleys are provided and that
all the pulleys are constructed and actuated
in the same manner. The pulley is secured
to a shaft mounted in bearings in brackets 3,
secured upon the upper flanges of channel-
irons 4, which extend lengthwise of the econ-
omizer and are supported above the same by
suitable standards 5. Upon the shaft 2 1s
loosely mounted a bevel-gear 6, which is se-
cured to the pulley 1 by means of a bolt 7,
passing through a slot 8 in the web of the pul-
ley and screwing into the bevel-gear. A se-
ries of these slots 8 is provided, as indicated
in Fig. 1, to allow for an adjustment of the
pulley with relation to the bevel-gear, such
adjustment being sometimes desirable on ac-
count of the shppma of the chain on the pul-
ley. The end of the shaft 2 to which the
pulley 1s secured is squared to afford a means

whereby the pulley may be rotated with rela-

tion to the bevel-gear atter the bolt 7 is with-
drawn. The bevel-gear 6 meshes with a bevel-
oear 9 on a shaft 10, extending lengthwise of
the economizer and journaled at its forward
end in a bracket 11, supported upon the chan-
nel-irons 4. Therear end of the shaftis jour-
naled in a bracket (not shown) supported upon
the channel-irons. The shaft 10 1s driven al-
ternately 1n opposite directions and through
the bevel-gears 9 and 6 rotates the chain-pul-
ley 1 in opposite directions to alternately
raise and lower the tube-scrapers.

The reversing mechanism itllustrated in the
drawings for driving the shaft 10 alternately
in opposite directlons comprises a reversing-
gearing directly connected to the shaft—that
18, without the interposition of gearing to ef-
fect any substantial reduction 1in the speed of
the shaft. This reversing - gearing consists
of a bevel-gear 12, fast uponthe forward end
of the shatt 10, bevel-gears 13 and 14, mount-
ed loosely upon a shaft 15 and meshing with
the bevel-gear 12 at diametrically opposite
points, and a clutch-sleeve 16, splined upon
the shaft 15, so as to rotate therewith, but
free to slide longitudinally thereon. The
hubs of the bevel-gears 13 and 14 and the ad-
jacent ends of the clutch-sleeve 16 are pro-

i —
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vided with coacting clutch - faces, through
which the bevel-gears are driven from the
sleeve. The shaft 15 1s journaled in bearings
in the bracket 11 and is constantly rotated in

one direction through mechanism to be here-

inafter desceribed. In order to reverse the
direction of rotation of the shaft 10, the cluteh-
sleeve 16 is moved longitudinally of the shaft
15 out of engagement with one of the bevel-
oears 13 and 14 and into engagement with the
other. This movement of the sleeve 1s pro-

duced by a reversing member, (illustrated in

thedrawingsasa lever 17,) pivoted at its lower
end upon a “bracket 18 a,nd being enlarged at
its upper end to form a weight 19. This lever
extends between two flanges formed at the
ends of the clutch-sleeve 16 and is arranged
to contact with the flanges and move the
sleeve when the lever is oscillated. The re-
versing-lever 17 is actuated to reverse the di-
rection of rotation of the shaft 10 by mech-
anism driven from the reversing - gearing.
This mechanism comprises two arms 20 and

21, arranged to extend on opposite sides of

the lever and mounted to turn about a verti-
cal pin 22, projecting upwardly from the
bracket 11. The arm 21 is formed integral
with a sleeve which is provided at its lower
end with a worm-gear 23, and the arm 20 1s
ricidly secured to the arm 21, so as to turn
therewith. The worm-gear 23 meshes with
a worm 24 on a shaft 25, to which is secured
a oear 26, which meshes with a gear 27 on the
hub of the bevel-gear 12. The arms 20 and
21 are thus driven from the reversing-gear-
ing, so that the movement of the arms is re-
versed with each reversal in the direction of
rotation of the shaft 10. It will be obvious
from an inspection of Figs. 1, 2, 3, and 4 that
the gearing for actuating the arms 20 and 21
is so arranged that when the bevel-gear 14 1s
clutched to the shaft 15 and the shaft 10 1s
rotating in the direction indicated by the ar-
row the arms 20 and 21 are moved in a di-
rection to cause the arm 21 to engage the le-
ver. This movement 1s continued until the
center of gravity of the lever is moved be-
vond the vertical line passing through the
pivot of the lever when the weighted upper
end of the lever falls to the right, as viewed
in Fig. 2, and the clutch-sleeve 16 is shifted
into engagement with the bevel-gear 13,
thereby reversing the direction of rotation of
shaft 10. The movement of arms 20 and 21
is reversed with the reversal in the direction
of rotation of shaft 10, so that the arm 20 1s
actuated to engage the lever 17 and move 1t
1n the opposite direction. -
Mechanisms of the same general character
as the mechanism so far described have been
heretofore devised. In these mechanisms,
however, the mechanism for actuating the re-
versing member has been driven from the gear-
ing connecting one of the chain-pulleys and
the shaft, which extends lengthwise ot the
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economizer. .
the gearing connecting the chain-pulley and
the shaft throws the mechanism for actuating
the reversing member out of operation, so
that the direction of rotation of the shaft is
not changed, but the shaft continues to run in
the same direction, with the result that many
of the parts ot the tube-scraper-driving mech-
anism are broken or injured. Also when the
gearing 1s repaired all of the chain-pulleys
must be adjusted with relation to their driv-
Ing-gearing.

In the mechanismabove descrlbed the mech-
anism for actuating the reversing member is
separate from the gearing which connects the
chain-pulleys and the shaft, so that a break in
the gearing connecting this shaft and one of
the chain-pulleys does not throw the mechan-
1sm for actuating the reversing member out

of operation, and injury to the other parts of |

the tube-scraper-driving mechanism is avoid-
ed. Also when the gearing connecting the
shaft and one of the chain-pulleysis repaired

"1t 1s only necessary to-adjust this chain-pulley

with relation to its driving mechanism.

As will appear from inspection of Fig. 8,
the arms 20 and 21 instead of being &rranﬂ'ed
to projectradially from the pivot 99 are curved
or bent at their outer ends, soasto bear against
the lever 17 in the dnectlon in which the lever
1s moved. By this arrangement of the arms
they act to the best a,dva,ntaﬂ‘e on the lever
without tending in any way to cramp the le-
ver on 1ts pivot, so that less power is required
to actuate the lever than when straight radial
arms are employed, as has heretofore been the
practice. Thisarrangement of the arms is of
practical value, as the power required to sepa-
rate the clutch-sleeve from the bevel-gear with

which it is in engagement is often consider-

able. |
Another feature of novelty residesin a con-

strietion by which the arms 20 and 21 can be

adjusted to vary the extent of movement im-
parted to the chain-pulleysin each direction.

As illustrated in Fig. 3, the arm 20 is extend- |

ed over the arm 21, and both arms are pro-
vided with a series of bolt-holes. By moving
the arm 20 toward and from the arm 21 cor-
responding holes in the two arms are caused
to successively register, and the arms can be
secured together in any desired position by
passing a bolt 28 through the registering holes.
By this construction a fine adjustment of the
arms 1S secured, and the arms are, locked in
adjusted position without any possibility of
slipping even if the holt 28 works loose.

The reversing-gearingisdriven from adriv-

ing - pulley which acts through mechanism
hereinafter described to impart a continuous
rotation in one direction to the shaft 15. It
is desirable, as has been heretofore explained,

to provide means whereby the drwlne‘-pulley
may be rotated in either direction. In the

In such mechanisms a break in |

3

parts of the mechanism are arranged so that
the reversing-lever 17 will be properly actu-
ated when the shaft 15 rotates in the direction
indicated by the arrow. With the arrange-
ment 1llustrated in this figure it will be appar-
ent that i1t the direction of rotation of the
shaft 15 1s reversed the movement of the arms

20 and 21 will also be reversed, so that the

arm 20 will be brought into engagement with
the reversing-lever 17 instead of the arm 21,
and the 1ever81n0‘-lever will not be actuated
to shift the clutch- sleeve 16.  For the proper
actuation of the reversing-lever 17 the arms
20 and 21 should move in the direction indi-
cated by the arrow 29 when the reversing-le-
ver 1s In the position indicated in Fig. 8 and
the shaft 15 is rotated in either direction. To
cause the arms to be so moved, two bearings
for the shaft of the worm 24 are provided in
the bracket 11, so arranged that when the
worm-shaft is placed in one of the bearings
the worm meshes with one side of the worm-
gear 23 and when the worm-shaft is placed
in the other bearing the worm meshes with
the opposite side of the worm-gear. With
the worm 24 arranged as 1llucstrated in Fig. 3
the arms 20 and 21 are moved to propetly A.C-
tuate the reversing-lever when the shaft 15
rotates 1n the direction indicated by the arrow
applied to the shaft, and when the worm is
arranged to mesh with the opposite side of
the gear the arms are moved to properly ac-
tuate the reversing-lever when the shaft 15 is
rotated in the opposite direction. If inclined

clutch projections are provided on the clutch-
sleeve 16 and the hubs of the bevel-gears 13

and 14, the bevel-gears 13 and 14 are inter-

“chan u*e,d and the clutch sleeve 16 is turned end

for end when the direction of rotation of che
shatt 15 1s reversed in order to cause the
clutch projections to codperate with each
other. |

The driving-pulley by which the reversing-
oeuring 1s driven i1s indicated at 30 and is se-
cured upon a shaft 31, to which is keyed a
worm 32, meshing with a worm-gear 83. The
worm-gear 33 is secured to a shaft 34, which
in the arrangement: illustrated in FIU"'% 1, 2,
and 3 1s in axml alinement with the c;hfu‘t 15
and rigidly secured thereto, so that the shaft
15 is driven directly from the shaft 34. The
worm 32 and worm-gear 33 constitute a re-
ducing-gearing between the driving-pulley
and the reversing-gearing, so that the revers-
ing-gearing is run at a comparativelv slow
rate of speed, and thereby injurious shocks
and jars pr evented when the action of the
gearing 18 reversed.

Itis desirable in tube-scraper-driving mech-
anisms that means be provided whereby the
driving-pulley can be placed in different po-
sitions, as has heretofore been explained. In
the construction illustrated in the drawings a
means for accomplishing this result is pro-
vided, consisting of a bracket 35, in which the
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shaft of the driving-pulley 1s mounted and
means for securing the bracket rigidly in
either of two positions to cause the axis of
the driving-pulley to extend 1n either of two
directions at right angles to each other. The
bracket is provided with a plate 36, in which
are formed two seriesof bolt-holes 37, through
which securing-bolts may be passed to secure
the bracket to a block 38, located between the
channel-irons 4 and securely bolted thereto.
The block 38 1s located at the forward end of
the channel-irons, as is clearly shown 1n ¥ig.
5, and 1s provided with two portions at right
angles to each other, to either of which the
bracket 35 can be bolted, the securing-bolts

passing through one series of holes 37 on the

p.ate 36 of the bracket and through the web
of one of the channel-irons 4 when the bracket
1s in one position and passing through the
other series of holes 37 when the bracket is in
the other position. In the construction illus-
trated in the drawings the reducing-gearing
and the shaft 34 are also mounted in the braclket
35, so that the positions of these parts with
relation to the shatt 15 1s changed when a

change i1s made 1n the position of the bracket

35. The relative arrangement of these parts
when the bracket is 1n one position is 1llus-
trated 1n Fig. 3, and the arrangement when
the bracket is in the other position 1s 1llus-
trated in Fig. 6. When the bracket 1s in the
position illustrated in Kig. 6, the shafts 34 and
15 are at right angles to each other, and in
order to transmit the motion of the shaft 34
to the shatt 15 bevel-gears 39 and 40 are pro-
vided, secured, respectively, to the shafts 15
and 34. These gears are secured to the shafts
1n such a position that when the bracket 35 1s
changed from the position illustrated in Fig.

3 to the position illustrated in Fig. 6 the gears

are brought into mesh with each other. These
gears are also utilized in securing the shafts

34 and 15 together when the shafts are in ac-
tual alinement, registering bolt-holes being
provided 1n the webs of the gears, through
which securing-bolts 41 are passed. In the
arrangement illustrated in Fig. 6 the driving-
pulley 1s rotated 1n the same direction as 1n
the arrangement illustrated in Fig. 3. On

account of the bevel-gears 39 and 40, how-
ever, the direction of rotation of the shaft 15
is reversed, and consequently the worm 24 is

arranged to engage the opposite side of the
worm-gear 23. If the driving-pulley is to be
rotated 1n the opposite direction, the worm
24 1s arranged as in Kig. 3

While the invention i1s not limited to any
specific form ot support for the driving-pul-
ley, the bracket illustrated in the drawings is
preferably used, as it constitutes the best form
of support which has yet been devised. This
bracket embodies certain features of construc-
tion which are of value, as will be obvious to
those skilled in the art and which are believed
to be novel. The bracketextends horizontally

803,578

from the plate 36 and 1s provided in i1ts outer
lower portion with two journal-boxes between
which the worm 32 1s received, each journal-
box being formed integral with the bracket.
A horizontal web extends between the ; jour-
nal-boxes and forms a trough partially sur-
rounding the worm, so that the worm can be
run in an oil-bath, if desired. Between the
journal-boxes and the plate 36 the bracket ex-
fends upwardly and 1s provided with a bear-
ing for the shaft 34. The bushings for the
journal-boxes in which the shaft 31 is jour-
naled are in the form of cylinders, as indi-
cated at 42, and are held from rotation by pro-
jectlons engaging orooves 1n the journal-
boxes. IKach bushing i1s held from longitudi-
nal movement in one direction by a shoulder
near the inner end of the bushing, as indi-
cated in Fig. 5. Inassembling the shaft 31,

the worm 32, and the bushings 42 the worm

32 1s first placed between the journal-boxes
and the shatt 31 is inserted endwise through
the boxes. The key which secures the worm
to the shaft is then inserted through one of
the journal-boxes and then the bushings are

slipped over the ends of the shatt and moved

into final position in the journal-boxes. Aft-
ter the partsare assembled the shaftt 31 isheld

from longitudinal movement by means of the

hub of the driving-pulley, which is secured to
one end of the shaft, and a collar 43, secured to
the opposite end of the shaft.

The tube-scraper-driving mechanism illus-
trated 1n the drawings and above specifically
described embodies the present invention in
the best form which has at present been de-
vised: but it 18 to be understood that the va-
rious features of the Invention are not lim-
ited to this specific mechanism, nor except as
defined 1n the claims are they limited to any
speclfic construction or arrangement of parts.

The nature and scope of the present inven-
tion having been indicated and a preterred
form of the invention having been specifically
described, what is claimed 15—

1. A tube scraper-driving mechanism for
fuel-economizers, having, in combination, a
chain-pulley, a shaft geared thereto, revers-
ing mechanism directly connected tosaid shaft
for driving said shaft alternately in opposite
directions, a driving - pulley, and reducing-
oearing betweenthedriving-pulley and revers-
ino mechanism acting to substantially reduce
the speed of the reversing mechanism.

9. A tube-scraper-driving mechanism for
fuel -economizers, having, in combination, a
chain-pulley, a shatt geared thereto, revers-
ing-gearing directly connected to sald shaft
for driving sald shaft alternately 1n opposite

directions comprising clutches controlling the

direction of rotation of said shaft, mechanism
for actuating said clutches to reverse the di-
rection of rotation of said shaft, a drivine-
pulley,and reducing-gearing between the driv-
ing-pulley and the reversing-gearing acting
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to substantmlly reduce the Speed of the re-
versing-gearing.

- 3. A tube-scraper-driving mechanism for |
fuel-economizers, having,

chain-pulley, a shaft geared thereto. revers- .

in combination, a

ing-gearing directly connected to said shaft
for driving sald shaft alternately in opposite
directions ¢ comprising clutches controlling the
direction of rotation of said shaft, mecha,msm
for actuating sald clutches to reverse the di-
rection of rotation of said shaft, a driving-
pulley, a worm driven thereby, a worm-gear
driven by the worm, and connections for

transmitting the motion of the worm-gear to

the reversing-gearing. -
4. A tube-scraper-driving mechanism for

fuel-economizers, having, in combination, a

chain-pulley, a shaft geared thereto, revers-
Ing-gearing tor driving said shaft alternately
In opposite directions, a driving-pulley: and
suitable connections for driving said revers-
Ing-gearing, a frame comprising a bracket in
which the driving - pulley is mounted, and
means for securing the bracket in either of
two positions to cause the axis of the pulley

to extend in either of two directions at right

angles to each other.

5. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
chain-pulley, a shaft geared thereto, revers-
INg-gearing tor drwmﬂ‘ sald shaft dltermtely
In opposite ctuectlons., a driving-pulley and

suitable connections for driving said revers-
a support for the pulley and

Ing - gearing,
means for securing said support in different
positions to cause the axis of the pulley to ex-
tend 1n different directions. |
6. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
chain-pulley, a shaft geared thereto, revers-
ing-gearing for driving said shaftalternately
In -opposite duecmons a driving-pulley, a
frame comprising a bracket n Whlch the drw-
ing-pulley is mounted, means for securing
said bracketin either of two positions to cause
the axis of .the pulley to extend in either of
two directions at right angles to each other,
two intermediate shafts, one of which drives
the reversing-gearing and the other of which
1s driven by the driving-pulley and is mount-
ec in said bracket, bevel-gears secured to said

Intermediate shafts and arranged to inter-

mesh when said bracket is in one position,
and means for connecting said intermediate
shafts end to end.when the bracket is in the
othel position. -

A tube-scraper- -dri 1Ving mechanism for
mel -economizers, having, in combination, a
chain-pulley, a Slmtt ogeared thereto, revers-
1ng-gearing for driving said shaft alternately
in opposite directions, a reversing member
acting upon sald gearing to reverse the direc-
tion of rotation of sald shaft, a driving-pulley
and suitable connections for driving said re-
versing - gearing, and mechanism separate

o

irom the gearing connecting the shaft and
chain-pulley and driven from said reversing-
gearing for actuating said reversing member.

8. A tube-scraper-driving mechamsm for
fuel-economizers, having, in combination, a
chain-pulley, a shatt gear ed thereto, revers-
Ing-gearing for driving said shaft alternately
In opposite directions, a reversing member
acting upon said gearing to reverse the direc-
tion ot rotation ot said shatt a driving-pulley
and suitable connections for PIvVIng said re-
versing-gearing, mechanism driven from said
reversing-gearing for actuating said revers-
ing member, and means permitting an ar-
rangement of said mechanism to properly ac-
tuate the reversing member when the driving-
pulley is rotated in either direction.

9. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
chain-pulley, a shaft geared thereto, revers-
ing-gearing for driving said shaft alternately
In opposite directions,.a driving-pulley and
suitable connections for driving said revers-
Ing-gearing, a reversing member acting upon
sald gearing to reverse the direction of rota-
tion of said shaft, mechanism driven from said
reversing-gearing for actuatine said revers-
Ing member comprising a worm and worm-
gear, and a frame provided with two bear-
ingstorsaid worm arranged to allow the worm
to be placed 1in mesh with either side of said
worm-gear whereby said reversing member
may be properly actuated when the driving-
pulley 1s rotated in either direction.

10. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
chain-pulley, a shatt geared thereto, revers-
ing-gearing for driving said shaft alternately
In opposite directions, a reversing-lever act-
1ng upon said gearing to reverse the direction
of rotation of said shaft, arms mounted upon
a common pivot and extending upon opposite
sides of the reversing-lever, and connections
:)etween said arms and the reversing-gearing
for actuating the arms, each of said arms be-
ing provided with a series of bolt-holes ar-

'ranoed to register successively with the cor-

resloondmﬂ' 11016‘3 in the other arm when the
arms areadjusted toward and fromeach other.

11. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
chaln-pulley, a shaft geared thereto, revers-
ing-gearing for driving said shaft alternately
in opposite directions, a reversing-lever act-
ing upon sald gearing toreverse the direction
of rotation of said shaft, arms mounted upon
a common pivot and extending upon opposite
sides of the reversing-lever, one of said arms
being extended over “the other and being acl-
justable about said pivot, means for securing

sald arms together, and connections between
sald arms and the reversing-gearing for actu-

ating the arms.
12. A tube-scraper-driving mechanism for
fuel-economizers, having, in combination, a
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chain-pulley, a shaft geared thereto, revers-
ing-gearing for driving said shatt alternately
in opposite directions, a driving-pulley, a
worm-shaft driven thereby, a bracket pro-
vided with journal-boxes integral therewith
in which the worm-shaft 1s mounted, cylin-
drical bushings in the journal-boxes, a worm
keyed to the worm-shaft between the journal-
boxes, a worm-gear meshing with the worm,

and connections for transmitting the motion 10
of the worm-gear to the reversing-gearing.

In testimony whereof I affix my signature
In presence of two witnesses.

ERNEST B. FREEMAN.

Witnesses:
THEODORE (J. BARNARD,
Frank B. Goss.
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