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This invention relates to a device and method for clean-
ing heat exchanger tubes free from soot and more partic-
ularly to such heat exchanger attached to the exit flue
of oil burners used in the heating of homes.

The oil burners conventionally used to heat homes are
generally very wasteful and inefficient in that a vast
amount of hot air is blown up the chimney and into the
atmosphere by the burner fan used to supply air to the
combustion chamber.

In this invention a heat exchanger is disposed in the
exit flue, having a plurality of heat exchanger tubes dis-
posed at a right angle to the exit flue and the flow of
the combustion gases therein. )

Thus, for example, the temperature of the gases com-
ing into the heat exchanger located in the exit flue adja-
cent to the furnace may have a temperature of about
650° F. whereas the combustion gases leaving the heat
exchanger may have a temperature of only about 250° F.
Thus there is a large drop in temperature of the flue gases
in passing over the plurality of tubes in the heat ex-
changer, the heat being directed into the cellar of the
home or conducted by conventional air ducts where
desired.

A disadvantage of using heat exchanger in the exit flue
is that soot condenses on the heat exchanger tubes and
builds up with time so as to seriously interfere with the
flow of the combustion gases from the furnace into the
chimney, and said soot being a heat insulator seriously
affects the efficiency of the heat exchanger.

According to this invention, means are provided for
cleaning the heat exchanger tubes whenever the furnace is
in operation. The heat exchanger while described in
conjunction with a home oil burner is not limited to oil
fired furnaces nor to home use, since clearly it is operable
for larger installations as well.

Also according to this invention means are provided
for turning off the furnace oil burner should the sweeper
mechanism or its co-acting electric clock fail. This is
important, for as stated above, if the furnace operates
without operation of the cleaning means in the heat ex-
changer, the soot will build up and interfere with the flow
of the gases of combustion and furthermore, the soot
greatly interferes with the transfer of heat since it func-
tions as an insulator. In extreme cases, a heavy soot
buildup is equivalent to a total insulation of the heat
exchanger tubes.

This invention provides means and method for continu-
ously keeping the heat exchanger tubes clean and it also
provides a means and method for shutting off the furnace
should the actuating means for the sweeper or electric
clock used in conjunction with the sweeper fail.

This invention is described by a plurality of embodi-
ments shown in the accompanying drawing but is not
limited thereto.

FIG. 1 is a longitudinal view through a rectangular heat
exchanger disposed transversely in the round flue pipe
from the furnace and showing a few of a large plurality
of heat exchanger tubes and the sweeper means and the
actuating means for operating said sweeper means,

FIG. 2 is a front elevation view of one embodiment
of safety switch means used in conjunction with the op-
eration of the sweeper plate,

FIG. 3 is a front elevation of a modified safety switch,

FIG. 4 is a front elevation of another modified safety

switch,
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FIG. 5 is a schematic elevation view of a clock wheel
and wheel riding switch means, said wheel being provided
with a first rim notch for turning off the furnace main
switch in the event of failure of the sweeper means and
provided with a second rim motch for turning off the
furnace main switch in the event of clock failure,

FIG. 6 is a schematic wiring diagram of this invention,

FIG. 7 is a view taken substantially on line 7—7 of
FIG. 1 showing a fixed cam and a free wheeling cam
disposed on the clock shaft,

FIG. 8 is an exploded view of the sweeper plate show-
ing its laminate structure and the means of captively re-
taining a pair of floating cleaner rings, and

FIG. 9 is a section view of the pawl means used to
advance and to return the sweeper plate.

Turning to the drawing, a rectangular shell 10, prefer-
ably of rust resistant or stainless steel, is provided with
a conventionally secured end plate 11 having an aperture
12 therein to which a blower pipe 13 is attached. The
blower pipe 13 leads to a conventional electric motor
operated blower (not shown). The top wall of the shell
18 is provided with a longitudinal slot 24 for a pair of
cams, to be described hereinafter, and also with a sub-
stantially square slot 15 through which a sprocket chain
16 is passed.

The opposed side walls of the shell 18 are each pro-
vided with suitably large aperture 17 to which the flue
pipe is attached.

A heat exchanger unit 18 preferably of stainless steel
is provided with a multi-apertured rectangular inner wall
19 having a peripheral exteriorly disposed continuous
edge 20 at a right angle thereto. The interior walls of
the chamber of shell 1@ is provided with a substantially
continuous holding strap 21 secured at one end as by
welding to the shell. As shown in FIG. 1, the continuous
edge 20 lockingly and substantially hermetically engages
the strap.

The exterior heat exchanger wall 22 is of slightly larger
height and width and is provided with a continuous lip
23 to overlap the adjacent edge of the shell 190, said lip
being removably secured to the shell by conventional
means such as screws.

The exterior plate 22 has a like manner of apertures
disposed in corresponding relationship to inner plate 19.
A plurality of heat exchanger tubes 24 are disposed be-
tween the end plates 22 and 19 and are crimped thereto
by hydraulic pressure to effect an air tight seal.

A central shaft aperture is provided in each plate 19
and 22 and a conventional re-entrant spiral shaft 25 is
disposed in these apertures. Preferably a suitable aper-
tured bearing plate 26 is secured as by welding, bolting
or riveting about each central aperture in each end plate
to provide a suitably large bearing surface.

As shown in FIG. 1, the shell 19 is provided with an
end chamber between shell end plate 11 and the inner
heat exchanger end plate 19. The end of shaft 25 pro-
trudes into this chamber and it is provided with a con-
ventional sprocket wheel 27. The chain 16 engages wheel
27 and is connected to the shaft of a suitable motor 28,
which latter is secured by metal bolts to the top wall of
the shell or housing 10, or by slotted adjustable angle
fitting (not shown).

The shaft 25 is provided with a continuous re-entrant
spiral groove 29 so that a pawl follower 3¢ having a ton-
gue disposed in the groove will travel continually back
and forth along the shaft 25 upon turning of said shaft.

An important feature of this invention is the provision
of a unique sweeper plate 31. The plate 31, as shown
in FIG. 8 is of a laminate construction consisting of a
thin inner perforated sheet 32, a middle relatively thick
perforated sheet 33 and a thin outer perforated sheet 34.
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The number and location of the perforations correspond
to the number and location of the heat exchanger tubes
24. The perforations of sheets 32 and 34 are round and
slightly larger than the diameter of the tubes. 24, whereas
the round perforatrons of the mrddle sheet 33 are con-
srderably larger. than the diameter of the tubes 24.

A pair of like drameter thin ﬂat rmgs 35 is disposed.
within each of the apertures 36 “The: rings 35 having an
outer’ diameter sultably less than the drameter of aper-
ture 36, and said rings have an outer diameter- su1tably
greater than the ‘outside drameter ‘of the apertures 37 of
sheets 32 and 34 ‘and an inner d1ameter havmg a free
sliding fit over tubes 24.

Accordingly rings 35 are capt1ve1y and. floatingly held .

in between sheets 32 and 34 within. aperture 36 of the

middle sheet 33. Clearly as the rings 35 gravitationally:
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are movingly. pushed over the tubes 24 they have a scrub-

bing action on the tubes, “thereby. removmg any. -soot
clinging thereto, whrch removed soot is. then blown away
up the ch1mney )

As shown in FIG. 1, a. contamer 38 havmg a chamber
to receive ‘the pawl follower 30, is secured to the laminate
sweeper. plate 31 by a pair of screws 39, so that it can
not be rotated and therefore is.in effect, mtegral with said
laminate plate 31. The plate 31 can not rotate since it is

capltlvely held by the tubes 24 passing therethrough the.
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is disposed. The free. inner or wheeling cam. 61 is pro-
vided with a bushing 64; which is not secured to shaft 43.
Shaft 43 is nreferably provided with a flat area 65, against
which set screw 63 is r101d1y secured.

The outer cam 69 is provided with a suitable rim tab
66 and the inner cam with a surtably configurated rim
tab 67. “Cam 60 is provided with an iritegral handle por«
tion 68 having an mtegral tongue 69 at right angle thereto.
The inner cam 61 is also provided with arn integral handle

'portlon 70 having a suitable 1ntegra1 tongue 71 at a fight
angle thereto. A tension spring 72 is secured to the tons-
gues 69 and 71 tending to pull them together As shown.

in FIG. 2, a snitable arresting flap 73:is turned over. at

a right angle to the plane of cam 61
In the operation of: the: cams 60 and 61 FIG. 1, the

sweeper plate 18 i, moved by motor : 28, during the oil

burning operation’only, slowly back and forth on, for ex=

ample, a twenty four minute cycle.-
The clock mechanism 42 rotates the fixed cam 69 and

the - arrested free Wheelmg cam counterclockw1se at a

suitable number of:degrees per mmute
Thus the free wheelmg caml 61 is arrested in its clock-.

- wise rotation but is free wheelmg ina counterclockwrse

number of tubes. 24 bemg for, example about. thlrty two.

A cover plate 40 is secured to the top of the container
38.to keep the pawl. follower. in place and for removing
sa1d follower, if necessary. A tab 41 is. secured,’ as by
spot welding, to the top of the laminate plate. 31

A safety feature of. this invention is; the provrslon of

means, turning off. the entlre unit including the oil burner'

if the operatmg or sweeper mechamsm should. fail.

accompllsh thrs result a conventional electric clock mech-,

anism 42 is employed The shaft 43, of the clock is pro-

vided with a c0nventlonal sllp clutch (not shown) As.

shown in FIG. 5; a: swrtch operatmg wheel 44. preferably
of suitable plastrc constructron is secured to. the shaft 43,
A conventional micro-swiich element 45, shown schematl—

cally in FIG. 5, is provided. with a switch contact leg 46 -

and a friction. contact leg: 47. The contact leg Tides on:
the rim surface of. the wheel 44, normally between. two

depressrons or cut—outs 48 and 49. located, surtably in. sa1d~

rim surface.

Turning to the wiring diagram FIG. 6, the energized or

hot electrical: wire 50, from the stack: control enters.the

micro-switch unit, shown in dotted outline, where con-

tact between wires 51 and 52 is made, durrng normal con-
tinuous operation. When however the sweeper- unit or
the clock unit fails the wheel: 44 is rotated so that leg 47
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falls into a depression 48:or 49 as the case may be, there-

by moving leg 46 so as to effect a contact between wires. .

53 and 54 which are open: -in normal- operation.

As shown in the wiring dijagram. FIG 6:and . FIG. 3, the.
wire 52 of the mormally. closed contact energlzes the,

sweeper motor 28 ard the clock motor.- 55 in the clock unit
42 as well as the oil burner motor 56, the return line or
ground- wire being indicated by the number. 57.
Whenever the leg. 47 falls into a depressron 48; or- 49,
the normally open sw1tch is closed and the normally closed
switch is opened so that the sweeper motor 28, the clock

motor 55 and the 011 burner motor 56.are: “turned oft smce;

now the current. flows through wires, 50, 53, 54 and_the

prlot light 58 and thence through wire 59, to the ground;

wire 57 (FIG. 6)

FIGS 2,3.and 4

Turning to FIGS. 2 and 7, a pair of segment cams are
provided, namely an outer or fixed.cam 60.and. an inner
or free wheeling cam 61 Cam. 60; is. provided with a

bushmg 62. press fitted mtegrally thereto, said bushing’
62 being provided with a central, aperture to receive shaft’

43 and a threaded radial apertire in which a set screw 63
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1ot'1tron mManner. . -

To begin the operation of the device the tab 41 of the
sweeper plate wmch latter.is in its, extreme lefiward posi-
tion (FIG. 1). engages tab 66 of the outer cam 60. In
this. condition, the location of the. dependlng leg 47 of the

microswitch is shown in FIG. 5 and is bétween the notches-

or depression 48 and 4%. In normal ope;atron, leg 47

i always rides on the wheel rim between these two.notches,

It is only when somethmg goes wrong that the terminus

of 'the leg 47 falls into a notch. to actuate or closé the'
normally open swrtch and thereby cause, the pllot hght to:

lightup mdlcatmg trouble in the operatron

The sweeper plate. 3% i is moved to. the right by rotation.

of the shaft 25 and the cam. follower 30, T so, doing the
tab 41 contacts and moves tab 67 and thus, suitably
counterclockw1se rotates ,nner cam 61 However caml

clockwrse faster than the ﬁxed outer caifi 60 moves}

counterclockwxse due to. clock rotatlon until tab 67 snaps.
back -over the pushmg tab 41 on theé. sweeper plate; to be
to the.left of the tab 41. The sweeper plate 18. and its
tab 41 then continues to the extreme right (FIG. 1) and

then returns leftwardly Meanwhlle the clock has rotated.

both cam 60 and the arrested cam 61 so that on the return
of the sweeper plate, tab “41 clears tab 67. of the inner

cam 61 and: engages: cam §6.0f the outer cam atid pushe?

it leftwardly against- the slip. clutch of the clock umit 42
to return both cams to. their lcftward-most posrtlon as
shown in; FIG 1 whereupon the cycle is repeated i

However. should the, sweeper: plate, fail; to operate. for:

any: reason; as for example; a broken cham 16 the sweelper»
Thus.

the-cams 62 and- 61: rotate counterclockwrse untrl the leg
47 falls into notch 49 of the wheel, 44: fixed. to the clock.
~shaft:43 thereby shutmg off-the orl burner, SWEEDper, motor,

actuator tab 41 will not recycle the clock ttmcr

and-clock motor and lighting up. the.-warning hght 58.
In case the clock should fail, the -sweeper. plate makes

one. normal. cycle and since the cams 60 and 61, ‘have not
rotated due to the clock fallure, the actuator tab 41 on

the sweeper plate on its return leftward tr1p engages the
outer surface of tab 67-of cam 61 and pushes cam 60.by
way of the arrester ﬂap 73, until leg 47 drops into suitably

located notch 48, thus again turning, off. the sweeper motor,

and burner ‘motor and lrghtmg up ‘the- warnmg light, 58.

A pair of modified cams are shown in FIG. 3. In this '

modlﬁcatron cam, ‘69 has a modified ‘integral handle 68X
havmg a projection 80. ‘tab in the. plane of the:cam. The
projection 88 engages the upright tongue 71 of the, handle
76 of cam.61. - In the modification of FIG. 3, the flap 73
on cam 61 is deleted and the projection 80 on the cam 69
handle 68X is substituted in lieu thereof.”

Another modification is shown in FIG. 4. .In this modi-
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fication, the arresting flap 73 on inner cam 61 is deleted.
The cam 68 is provided with a suitable curved slot 81 and
a fixed pin 82 is secured to cam 61 and protrudes through
the slot and is adapted to move in said slot 8%. A pin &3
is fixedly secured to the handle 68Y of the cam 60 and a
suitable two prong spring 84 is disposed so as to be biased
against pin 83 with one prong and against pin 82 with
the other prong, said spring having a central loop 85 dis-
posed about the bushing 62. The spring 84 and its co-
acting pins 82 and 83 with slot 81 substitute functionally
for the spring 72 and flap 73 of the modification of FIG. 2.

This invention has been described by a plurality of em-
bodiments but it is not limited thereto as it is of broad or
generic scope.

I claim:

1. In a heat exchanger having a burner motor and a
housing having a slot aperture in its top wall and disposed
in a flue pipe and having a plurality of parallel heat ex-
changer tubes disposed in the flue gases, a movable aper-
tured sweeper plate engaging said tubes in the apertures
thereof and disposed transversely to said tubes, a rotatable
re-entrant spiral shaft engaging said plate and electrical
motor means for rotating said shaft, the safety improve-
ment for turning off burner motor power in the event
of mechanical failure comprising tab means secured to
said sweeper plate and slip clutch electrical clock means
secured to the outside top wall of said housing adjacent
said slot aperture therein and disposed over said tab
means, said clock means having an electrically operated

rotatable shaft, a first disc means fixedly secured to said ©

shaft and having a rim tab disposed in said housing slot
aperture, a second disc means freely mounted on said
shaft and having a rim tab disposed in said slot aperture,
arresting means disposed on said second disc for engaging
said first disc, spring means engaging said first and said
second disc means urging continuous engagement of said
arresting means, a rim dual notched wheel mounted on
said shaft and electrical contact means engaging selective-
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1y said notches to cut off power supply in the event of
sweeper plate failure or electrical clock failure.

2. The device of claim 1 wherein the first disc means
comprises a substantially semi-circular fiat portion having
an opposed integral handle, said handle having an integral
tongue element at about a right angle thereto, the rim tab
thereof being substantially in the center of the semi-cir-
cular rim; the second disc means comprises a substantially
semi-circular flat poriion also having an opposed integral
handle, said handle having a suitable integral toague ele-
ment at about a right angle thereto, the rim tab of said
second disc means being substantially in the center of the
rim thereof, said arresting means of the free second disc
engaging the first disc to effect a spaced-apart relation-
ship of said rim tabs, said spring means being a ceil spring
engaging the respective tongues of the respective handles
of said disc means.

3. The device of claim 2 wherein the arresting means
of said first disc is a turned over edge flange adapted to
engage an edge of said semi-circular portion of said sec-
ond disc means.

4, The device of claim 2 wherein the arresting means
is a planar projecting element of said handle of said first
disc means adapted to engage said tongue of said second
disc means.

5. The device of claim 1 wherein the spring means is
a loop spring the loop of which is disposed about said
shaft, said first disc being provided with an angular slot,
said arresting means being a pin secured to said second
disc and protruding through said slot, said loop spring
being secured at one end to said first disc means and at the
other end to said pin protruding through said slot.
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