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This invention relates to tube'cleaners, and ‘ 
is more particularly directed to improve 
ments in multiple-tube cleaners. ' 
Myinvention ‘comprises the combination 

in a multiple-tubev cleaner of a plurality of 
cleaners individually actuated by their force 
of gravity for simultaneously cleaning a 
plurality of vertically disposed tubes. 
The multiple-tube cleaners heretofore em 

ployed haven number of undesirable draw 
backs which are overcome by the use of my 
invention. . I 

For example, the multiple-tube cleaners 
generally used, are driven into the tubes to 
be cleaned by an arti?cially applied force 
which is frequently not to ‘be resisted by the 
structure of the tubes. Thus, if the ‘clean 
ers, during the progress of their trip through 
the tubes, meet an obstruction7 the force 
which drives the cleaners will, continue to 
be apphed whether the obstructlon- yields or 
not. ‘If the obstruction fails to yield, as is 
frequently the case, either the cleaner or the 
tubeimust yield to the applied force. Since 
the cleaners are generally verystrong and 
durable, the tubes are consequently forced to 
yield. This meansvthat the tubes will be 
bent or burst, which of course, is not‘ to be 
desired. ~ 

7 Again, the multiple-tube cleaners genera 
ally employed are not adapted-to be quickly 
and precisely. spotted over their correspond 
ing tubes. They must be carefully spotted--~ 
each cleaner into each tube. . This is a par 
ticularly undesirable feature when it be 
comes necessary to clean tubes which are 
constantly submerged. in liquids which are 
not transparent. ‘ In such instances the tube 
cleaner operator cannot see the tube open 
ings. He then invariable fails to clean some 
of the tubes. _ 

The use of the improved multiple-tube 
cleaners of my invention makes it possible 

> to avoid injuring heavily obstructed tubes as 
well as to quickly and precisely spot the 
cleaners over their corresponding tubes, 
I have found the practice of the present 

invention of particular advantage vwhen e1n-, 
ployed in conjunction with the refrigerating 
or heat-interchanging apparatus disclosed in 
my co-pending applications: Serial No. 37,-‘ 
924e, . filed June 18, 1925; ‘and Serial ' No. 
70,512, ?led November 21, 1925. These ap- - 
plications describe the use of tubes through 
which are circulated liquids to be cooled. As ' 

1926. Serial in). 113,852. 

the liquid cools, precipitation of solids takes '7 
place. . Most of the vsolids will fall to the 
bottom of the apparatus, but others will at 
.tach themselves to the tubes and thus form 
undesirable ‘incrustations. Such obstructions 
decrease the rate of heat transfer, and there 

so’ 

fore the capacity ‘and. efficiency} of'the' . 7, 
refrigerating equipment. ’ In order to main 
tain clean tube surfaces and therefore the 
maximum capacity and efficiency of’a cool?" 
ing unit, periodic removal of thev precipitated 
solids from the inside of the tubes is'radvi‘s 
able. Isucc'essfully employ the’present in 
vention for that purpose. ' ' p I ‘ 

The advantages of an improved multiple- ._ 
tube cleaner constructed according to the 
principles of my invention will be better_un-. 
derstood by reference to the accompanying 
drawings, taken in conjunction ‘with the fol- - 
lowing description, in which: ,. 7 ._ , 

Fig. l is a side elevation partly in section ' 
of an apparatus embodying the principles of 

_ the invention ; 

' Fig. 2 is a plan of the‘same; , -‘ ' ‘ ’ 

Fig. 3 's a sectional plan on the linel3—3 
of Fig. 1;; I ' , o _ 

Fig. 4 is .a plan of the cleaner guide; 
Fig. 5 is a sectional elevation of the thrust 

hearings in the movable header; andv V ‘ 
j Fig. 6 is a sectional plan on the line 6+6 

ofFigl." V, The multipleétube cleaner framework 10 
is appropriately built upon a truck 11 which . 
is designed to run upon the rails 12; The 
truck is equipped at one ‘end with motor andv 
gears 13, so that the forward or backward 
motion of ‘the truck may be controlled by 
means of a lever 14. j s > -_ ‘ , ‘ 

Suitable motor and gear equipment "15 is 
provided at the other end of the truck 11 in 
order to lower and raise the cleaners. ’ This‘ 
motor control equipment has a main power 
shaft 16 with which to‘operate the bevel 
gears 17 locatedat the top of the apparatus. 
Power can be supplied‘ by a ?exible cable, 
‘a third rail or trolley'wires; I prefer to use 
'power derived from sidearms extending to I 
trolley brackets suspended along the walls 
of the building ' (not shown). This, of 
course, applies equally well to. the power 
supplied to the motor equipment 13 which 
operates the truck. 7' ‘ i 3 

The bevel gearsv 17 are in turn attached to 
the shafts 1'8 and 19: which operate‘ sets of 
bevel‘v gears 20 and‘ 21, respectivelymThe 
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7'2. 
‘gears 20and 21 areassociated with the shafts 
22 and 23 to which are attached the bevel 
gears 24 and 25. ‘ ' ' ' 

A movablev platform header 2G is sus; 
pended on the main framework 10." This 
movable header is operatively connected to 

" the screws 27 which run the full length of 

10 

the ‘cleaner apparatus. These screws are 
attached to the sets of gears 24: and 25, at 
their upper ends, and rest at their lower ends 
in the bearings .28. An' appropriate ‘bear 

' ing 29, which is more fully illustrated in 
Fig. 5, is proivded in the movable header 
platform'26 for absorbing thrusts of ‘the 
movable header as it is conducted up and 
down the screws 27. - 
The movable header 26 is preferably kept’ 

in alignment by means of a guide frame 30 
fastened to the framework 10. 
from the movable header are a plurality‘of 
cleanerirods 31, one for each tube’ to be 
cleaned. The cleaner heads 32 attached to 

i the lower ends of the cleaner rods may con~ 
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cleaner rods are 

. cleaner heads 
through the tubes 37 , and then automatically 

sist ‘of a brush, or plunger scraper. The 
plunger motion is straight, and is solely ac 
tuated by the force of gravity of each indi 
vidual cleaner. The tops of the cleaner .rods 
31"are equipped with nut-like heads 32' so 
that the cleaner rods may remain freely sus 
pended- fromthe movable header 26; The 

sufiiciently long to allow the 
cleaner heads to pass completely through the 
tubes to be cleaned. They must be’ sturdy , 
enough ‘to transmit the force applied to the. 
cleaning head without undue bending or dis 
tortion. The strength of the forcev of grav 
ity of each cleaner will of course depend up 
on the weightof the cleaner. This can be 
made'to vary within limits so that incrusta 
tions of a certain tenacity may be scraped 

' from the tubes. , 
V .Aw?oating cleaner guide 33 rests directly 
‘over the cleaner heads 32 when the cleaners 
have been ‘completely withdrawn from' the 
tubes to be cleaned. This ?oating guide is 
adapted‘to register with the top of the tube 
container 34. Slots 35 are provided in the 
cleaner guide to ?t over the angle lugs 36 
attached to the top of the tube container. 
WVhen the ?oating cleaner guide 33 is low 
cred. toward the tube container 34 in such 
manner that the‘ angle lugs 36 fit into the 
‘slots 35, the cleaner heads 32'will automati 
cally be spotted directly over the centers of 
the tubes 37 in thetube container 34. 

The, movement of the movable header 26 
is vcontrolled in such manner that the tube 

32 will pass completely 

return to their normal starting position, as 
_ indicated in Fig. 1. To that end, appropri 

‘in the path 
control may 

ate control switches 38 and 39 are provided 

be effected by the use of straight 
reversing magnetic control equipment in con 

at a point- intermediate 

Hanging 

heads meet any particularly large inert‘ 
tion, the downward movementof that clean; 

of the movable header 26.. This 
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junction with'traveling nut limit switches 
A. starting switch 40 is appropriately placed 

the main current 
supply line (not shown) and the motor 
equipment 15, asv well aslthe control switches 
38 and 39. ' 

v A cranelil is attached to the main frame 
- work 10, This crane has a pulley 1T2 which 
may be operated in any appropriate manner.’ 
T he ordinary tri ale}; chain )ulle would do b l 7 
but i prefer to operate this pulley by means 
of appropriateconnections with the motor 
and gear equipment 13, so that the operator 
of the apparatus, who has control of the. 
lever 11}, may from the same pointcontrol 
the operation of the crane pulley. ' This 
crane device is employed to remove cover 4E3 
from the tube container 34. , » e 
The operation‘ of the apparatus‘ just de 

scribed is as follows: ‘ . 
‘The truck-l1 is setinto motion by appro 

priate movement of the lever 14, so that the 
crane pulley 4P2 nay be directly located 
above the tube container cover 43 as it rests 
in itsposition upon the container. The cov 
er is lifted outv of position, after which the 
truck. is moved farther along the tracks12 
so that the (cleaners may be approximately 
located directly over the tubes v37. The 
switch 40 is ‘thrown into place, whereupon I ‘ 
themotor equipment 15 is set into motion 
and the movable header 26’is loweredg 

' The operator is careful to‘ see that the 
vcleaner guide, 33 is ‘fitted into the lugs36. 
After the clean'er-gu1de'33 and the'container > ' 
3st have-been brought into appropriate ‘juxta 
position to one another, determined’ by 
the insertion of the lugs 36 into the slots 35, 
the cleaner heads 32 will. be spotted directly 
over the centers of 'the'tubes 37. The mov 

in 
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able header 26v is allowed to continue its 
downward direction, as the cleaner guide 33 
rests on the'container, and the tube-headers V 
will in due'tiine enter the'tubes37. I » 
Unless the .incrustations within the‘ tubes 

37' are uncommonly large and obstructive, 
110 

the cleaners 31' will simultaneously move . 
down through the entire nest of tubes; and 
each cleaner will be‘ actuated by, its own 
force of gravity. Should any of the cleaner 

' ‘tar 

er will'be stayed or delayed, while't-he other 
cleaners‘ continue their downward ‘move 
ment. This means that a cleaner in an ob. 
structed tubewill stand. out by itself, as the 
others move downward. This is ampleno 
tice to the: operator that that tube should 
have specialattention. In most instances, 
the operator can remove the incrustation by 
pushing or rotating the particular cleaner 
which has stopped moving. If he finds that 
thiswis impossible, he can wait until some 
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appropriate time to replace the obstructed " 
tube with new‘ one.' Since-the cleaner 
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heads are not forced’ down through the 
tubes, it is seen that no injury is done them 
byfollowing this procedure. ' ' 
\Vhen the cleaner heads 32 have been com 

pletely passed through the tubes .37, the 
descending movable header .26 strikes the 
control switch 39, which in turn reverses 
the direction of rotation of the motor 15, so 
that the movable header is promptly, made 
to ascend. ‘When the movable header has 
been raised a sufficient distance to strike the 
control switch‘ 38, the motor 15 is automat 
ically stopped, and the movable‘ header re 
mains in that position, in readiness for op 
eration on the next tube container. 

It is thus seen that if a multiple-tube 
cleaner apparatus constructed according to 
the principles ofthis invention is used, a 
tube cleaner is provided which can be oper- 1 
ated in such manner as to make it impossible 
to bend ,or burst the tubes to be cleaned. 
Since each tube cleaner is actuated solely by 
its own force of gravity, any undue incrus 
tation within the tube would be a sufficient 
obstacle to prevent the downward movement 
of the cleaner. 7 _ - 7 

'Such an apparatus affords an easy means 
whereby the operator can detect which 
tubes are heavily ‘obstructed. Since the 
tube cleaners are constantlyin a ?oating 
position, it follows that they cannot burst 
the tubes and thus stop a. cooling operation, 
when the tube~container is used as a heat-‘ 
interchanger. Since it is readily deter 
mined which tubes are thus unduly ob 
structed, a notation of the tubes obstructed 
may be made by the operator, and when 
good opportunity later affords time, ‘these 

- tubes may be replaced by new ones. In this 
40 

45 

manner, the apparatus may be run continu 
ously until such time as deemed expedient to 
shut down the same for repairs. 

It is also seen that the cleaner heads can 
always be accurately and precisely spotted 
over their corresponding tubes. 
complished without directly guiding the 
cleaners into the tubes. Such automatic 
spotting of the cleaners is a particularly ad-_ 
vantageous time saver when the cleaner 
heads must be passed down through a liquid 
composition or mixture before the tubes 
are reached. Moreover, since the cleaners 
are mechanically spotted over their cor 

. responding tubes, none of the tubes will be 
missed in-the cleaning operation as is fre 
quently the case when the cleaners are indie 
vidually conducted into the tubes by an 
operator. 

This is ac- , 

Even though the tubes Werenot" 
thus submerged, considerable time 1s saved 

by simultaneously spotting the cleaners die 
rectly over the tubesto be cleaned. " _ 
‘Practically any number of tubes may be 

simultaneously subjected to such acleaning~ 
operation. It is only necessary that the " 1 

‘65 number of cleaners be- made to correspond 
wvith the same number of tubes, and that ‘ 
they likewise be ‘similarly spaced in respect ‘ 
to one another. 

I claim: 
1. The combination _v in multiple-tube 

‘cleaner and a nest of vertically disposed-v 
tubes ‘of a pluralityot' cleaner rods, means 
supporting said rods'allowing them‘ to be’ 
individually actuated by their force of grav 
ity,‘ and means for simultaneously spotting, 
said cleaner rods directly over their. corre 
sponding tubes. 

2. A‘multipleetube‘ cleaner comprising, a 
plurality of vertically disposed ?oating 
cleaners adapted to beindividually actuated 
by their force of gravity, means for. lower 
ing said cleaners apredetermined distance 
and automatically returning them to their 
original position. * f 

3.1%. multiple-tube cleaner comprising, a 
plurality of vertically disposedv individually 
?oating cleaner rods adapted to ?t into’ a 

and raising the cleaner ‘rods. , 
4. A multiple-tube ‘cleaning apparatus 

‘comprising, a movable carriage, a movable 
header operatively associated with said car-_ 
riage, said header containing a plurality of 
loosely ?tting cleaners, a cleaner guide, and 
means for lowering and raising said‘pmov-p 
able header a predetermined‘distance. 

5. In a device of the class described, 'a; ' Q 
100 > support, a plurality of cleaners mounted on 

60‘ 
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‘nest of vertically disposed tubes, means for 7 
simultaneously spotting said cleanerv rods ' 
over. said tubes, and- means for .lowerlng' 

95, 

sald support, and a_ guide member mounted a _ 
on said cleaners; said support, guide meme. 
ber and ‘cleaners being. movable relatively‘ 
to one another. . c 

6. In a device of the classdescribed, a 
.support,_a plurality of cleaners depending 

‘105i, - - 

from said support, and a guide member 7' 
mounted on said cleaners; said support, 
guide member, and cleaners being independ~ 
ently movable relativelyto one another. 

7. In a device of the class described, an 
apertured ‘header, a plurality of cleaners 

110 

loosely mounted within the apertures in . 
said header anddepending from said head 
er, and an aperturedgulde member mounted 
on said" cleaners. ‘ ~ ‘ ' 
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In testimony whereof I aiiix mysignature. i ' ' 

‘CHARLES LALOR seamen. 


