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~ the heater to the other. ]
To prevent the accumulation of soot upon
the tubes of the heater, I use a scraper, as
usual, the construction of this scraper being
illustrated in Figs. 1 and 2, and Figs. 4 to 8. |
Between adjacent rows of tubes 1s a trans- |
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To all whom it may concerw:
Be it known that I, CHARLES H. HOLT, a

land, and residing in Philadelphia, Pennsyl-
vania, have invented certain Improvementsin
Tube-Cleaners for Fuel-Economizers or Feed-
Water Heaters, of which the following 18 a
specification. . | .- !
My invention relates to that class of feed-
water heaters or fuel-economizersin which the
feed-water, before being allowed to enter the
boiler, is caused to pass through a system of
pipes located in the discharge-flue of the tur-
nace, the collection of soot upon the pipes
being prevented by means of reciprocated
scrapers. | | |
My improvements relate to the construetion
of the scrapers and to mechanism employed
for reciprocating said scrapers, these improve-
ments being too fully described and claimed
hereinafter to need preliminary explanation.
In the accompanying drawings, Figure 1,
Sheet 1, is a side view of my improved tube-
cleaner for fuel-economizers or feed-water heat-
ers, part of the walls of the discharge-fiue of the
furnace being shown insection; Fig. 2, an end.
view looking in the direction of the arrow,
Fig. 1, with the side walls in section; Fig. 3,
Sheet 2, a plan view; Fig. 4, Sheet 3, a plan
view of one of the scraper-frames, with two of
the scrapers in position thereon, and also on
an enlarged scale; Fig. 5, a side view of the
frame without the scrapers; IFigs. 6 and 7,
views of the scraper on a still larger scale, and
Fig. 8 a perspective view of oneof the scraper-
carriers. |
Thepipe structure of the heater is not shown
in detail, as I propose to make it the subject
of a separate application for a patent; hence
it will be only necessary to say here that 1t
consists of a number of boxes or sections, A,
supported by the side walls, «, of the flue-
chamber, and having rows of pendent tubes b,
these boxes and tubes being, preferably, so
partitioned and the boxes so connected as to

verse bar, (+, having opposite recesses for the
reception of the tubes, and on this bar are sup-
ported a series of segmental plates, H, one for
each tube, each plate having a beveled inner
edge, f, on which rest conical lugs g on the
scrapers, each of the latter consisting of two
segmental ribs, 2, connected by a vertical bar,
i. As the bars G are raised,the scraping-ribs
I are, owing to the conical bearings of the lugs
¢, caused to press firmly upon the tube and
scrape from the same anysoot which may have
accumulated thereon, the ribs sliding freely
on the tube when the bar G is permitted to
descend. | |
TUnderordinary circumstances the segmental
plate H is prevented from turning on the bar
by the engagement of a lug, m, on said plate
with pins » on the bar; but by elevating the
plate until its lug m is free from the control
of the pins % said plate can be turned so as to
permit its withdrawal from the bar, the open-
ing at the front of the plate being large enough
to permit said plate to be drawn pastthe tube
D. This opening is also large enough to per-

mit the withdrawal of either of the scrapers

from the plate, so that ample provision is af-
forded for removing or replacing any portion
of the apparatus which has become defective.

The scrapers are divided into two sets, the
bars G of one set being supported upon oppo-

site bars,J,and the bars G of the otherset upon

similar bars, K, the action of one set of scrapers
alternating with that of the other set—that 1s

to say, as the bars J are raised the bars K are

permitted to descend, and vice versa.

by mechanism on the top of the heater, this
mechanism being shown in Figs. 1, 2, and 3.

To bearings p, suitably located on the boxes
A, is adapted a shaft, M, carrying four drums,
N N P P, and a disk, S, the latter baving pro-
jecting pins &, forming a rack into which gears
a pinion, s, on a shaft, T, a worm-wheel, ¢, at
the end of which gears into & worm, v, on a

The raising of the bars J and K is effected -
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‘shaft, V, which has a pulley, ¢/, for receiving

a driving-belt from any suitable counter-shaft.

The bars J are suspended from the drums N

by chains W, passing over pulleys w, hung to
bearings on the top of the heater, the chains
of one bar passing over the drums and the
chains of the other bar under the same, so that

asthe drums are rotated in one direction both

100
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chains willbe wound up and both bars J ele- !

vated, and as the drums are rotated in the re-
verse direction both chains will be unwound
and both bars J permitted to descend.

A similar arrangement of chains W’ is used

in connection with the bars K and drams P,
the winding of the chains on the drums P,how-

ever, being the reverse of that of the chains W

- upon the drums N, so that the desired alter-
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- one point, ¢, so that the
- sald pins constitutes, in
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. the tubes of one row arein line
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nating movement of the bars J and K will be
effected.
The pins % of the disk Sare discontinued at

connection with the
pinion s, the well-known mangle-wheel, the
pinion gearing alternately with the inside and
the outside of the rack, so as to partially rotate
the disk S, first in one direction and then in

‘the opposite direction, the inner end of the

shaft being free to move laterally and the
bearing at the outer end of the same being so
pivoted that the pinion can pass freely through

‘the opening ¢ in shifting from the inside to

the outside of the rack, so that the desired re-
verse vibration of the drums N and P is ef-
fected from the uniformly-rotating shaft V.

By supporting the transverse scraper-bars
G upon the longitudinal lifting-bars, and con-
necting the lifting-chains W to the latter near
cach end, a direct vertical lift of each of the
bars J and K and of the scraper-bars is in-
sured, thus overcoming the tendency to tilt
and become jammed, which is an objection to
lifting-bars connected in the center to the lift-
ing-chains. _

1t will be observed on reference to Fig. 3
that the tubes B are Staggered—that is to say,
with the spaces
between the tubes of the adjoining rows, so
that the products of combustion are compelled
to take a circuitous course, and are brought in
contact with the entire surface of each tube;
nmoreover, this arrangement permits the em-
ployment of a great number of tubes in small
space, as the tubes are arranged as closely to-
gether as is consistent with the proper pas-
sage of the products of combustion through

the flue-chamber,

I do not elaim in this application the mode
of constructing and connecting the sections of
the pipe structure so as to cause circulation of
water through the same from one end to the

other, but propose to make thisthe subject of

a Separate application for patent.
I claim as my invention—

rack formed by the-

drums, as set forth. 7

‘Scrapers adapted to the tubes of

- tubes, and

~to this specification in the

1. The combination of a series of heating-
tubes, scrapers adapted thereto, transverse
bars carrying said scrapers, longitudinal bars
Supporting the scraper - bars, suspending-
chains connected to the supporting-bars near
each end, and winding-drums for said chains,
as set forth. |

2. The combination of the scraper-bars, the
Supporting-bars and their chains, the shaft M
and its drums, the mangle-wheel >, and the
shaft T, having a pinion, s, whereby movement
of partial rotation in opposite directions is
imparted to the said shaft M, as set forth.

3. The combination of the “heating - tubes,
the scraper - bars, the supporting - bars, the
shaft M and its drums, and chains W, con-
nected to the opposite supporting - bars, the
chains of one bar passing over the drums, and
the chains of the other bar passing under said
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70

N

4. The combination of the heating - tubes,
the scraper-bars, the shaft M and its drums,
two pairs of supporting - bars, J K, and sus-
pending-chains W, those of one pair of bars
having a drum-connection the reverse of thaf
of the chains of the other pair, whereby as
one pair of bars descends the other palr rises,
as set forth. | |

5. The combination of the heating - tubes,
arranged In transverse rows and staggered, as 8 5
described, with the bars G, extending trans-
versely between adjoining rows and carrying
each row, as

30

set forth.

6. The combination of the heating - tubes,
arranged In transverse rows, the transverse
bars G, having in their opposite edges recesses
for the reception of the adjoining rows of
SCrapers carried by said bars, as

ole;

set forth.
7. The combination of the rows of tubes,
the recessed bar G, the segmental plates H,
and the scrapers carried by said plates, as set
forth. | .

‘8. The combination of the rows of tubes, 100
the recessed bar G, having pinsn, the segment-
al plates H, having lugs m, and the scrapers

9

~carried by said plates, as set forth.

In testimony whereof I have signed my name
_ presence of two 105 °
subseribing witnesses. |
| CHAS. H. HOLT.
Witnesses:

JOHN M. CLAYTON,

HARRY SMITH.
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