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To all whom it may coneern

Be it known that T, Jnu.n B, Kyreaw, a
citzen of the United ‘"«mtc and 2 resident
of Phillipsburg, county of Warren, State of
New Juwy have invented a certain Tube
Cleaner, of which the MIMWUW is'a specifi-
cation, aucompamu] by drawings:

This invention relates to tube
devices and more particularly to a device of
this kind applicable to condensers, boilers,
or other apparatus having a plumhty ‘of
tubes through which wauu or.any other me-
diom is ad&p ted to flow for cooling or other
purposeg ‘

The tubes of a surface condenser or simi-
lar vessel in which water or any other me-
dium circulates require frequent cleaning,
due to depoc_uts of entrained
leit in the tubes, and the ordinary practice
of cleaning consists in removing the water
hox or other enclosing- part of the apm—

atus and exposing the ‘ends of the tubes sc
that they may be attacked individually.

The objects of the present invention are
to efficiently and expeditiously clean the
tubes of a'condenser, boﬂo, or other tubed
structure without :L'en'loving any of the parts
of the apparatus, enabling the cleaning de-
vice to be formed as a compact, easily as-
sembled integral part of ‘the condenser. or
other apparatus to which it may be apy
the device being permanently installed wi
in an enclosed portion of the apparatus,
such, for instance, as within the water box
of a surface condenser.

A further object is to eﬂ’eet the adjust
ment and operation of a cleaning device in-
stalled as set forth by selective means lo-

cated at the exterior of the apparatus.

Sl further objects will hereinafter ap-
pear and to the ends set forth the inven-
tion consists in the features of construction
and combinations of parts described and
claimed in the following specification and
shown on the accompanying drawing, form-
ing a part hereof. ' ‘

One preferred practical embndiment of
the invention is shown in the annexed draw-
ings, in which

Tigure 1 is a vertical longitudinal sec-
tional view of a portion of a surface con-
denser showing the several parts of the
cleaning dewco in operative position: and

I‘lgule 9 ig an end view showing the tube

cleaning

foreign matter’

th-
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cleaning device in various adjusted posi
mnr: and also the selective mum for eﬁcct,~
g the adjustment and operation of the

iing device.

I have illustrated

end of & vess sel,

in H‘je drawings one
specifically shown as a sur-
face condenser, the (ALH(]](;&I shell A of
which is closed at the ends by tube sheéts
B, only one of the tube sheets lmmo shovwn
herein. Between the tube shests B extend

p]m ality of rows, or a nest, of Eubes G,

which may be arr Jm'e d in ey desired order
or ?‘elmlonshlp A water hox or chamber D
forming a part of the water circulating sys-
tem of thé condenser i bolted or otherwise
secured to Thc shell A so that it surrounds
the ends of the tubes, the above represent-
ing a conventional showing of a device of
this kind. '

In its essential characteristics the inven-
tien includes, in the preferred’ form herein
shown and des cribed, o tube cleaning device
T within the water box D and ad}uqmi)]y
mounted on & pair of tubnlar concentric ro-
tatable shaits I and G by means of a ph-
rality of toggle levers H (mu J, forming,
in of‘r@(‘t, an wrrancemont or Lotauzble lany
tongs or crossed levers. The shafts I and
G are rotated by means of handles or le-
vers I and L, respectively, secured to the
ends of the shafts, and the entire tube clean-
ing device K is separately movable in any

radial plane ¢r cirenlar plane, or movable
mmuucmeouvly in said planes or in any’ di-
rection by rotation of the shafts I and G
as o unit or relatively to each other, or
hoth, so 'that the device may reach all the
tubes C one at a time. Hxberiorly located
and operated selective means in the form
of a master index or guide plate M having
indicia O corr zsponding to e 101 m Lhe tubes
C and an indicator P movable with and op-
erated by the same means and in H:;e same
manner, as the tube cleaning (h\vko a1 Pro-
vided to effect exact alignment of the tube
cleaning device with the tube which cor-
%pon({s to the particular indicia on the
guide plate in registry with the indicator.

The head Q of the water box is provided
with an ou(;ward_l.y projecting central c¢ylin-
der B which may be mounted or cast therein
and hfwmn a compa lativoly shallow bore or
chamber . The sha
ed to reciprocate in the e¢ylinder R their ends

fis T and & are mount~
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passing through the wall or head Q of the
water i@x or-chamber!D. A piston T on the
outer tubular shaft F is adapted to recipro-
cate in the bore S in order to move the clean-
ing device forward and baek in the water
box and. elamp the cleaning device firmly
against the tube sheet. The end of the cyl-
inder is closed by a threaded bushing -U
screwed into the outer end of the cylinder R,
packing V and a gland W maintaining a
fluid tight connection around the outer shaft
F. The inner end of the bushing U and the
water box head '@ thus form the ends of the
cylinder R.

The inner shaft G is hollow, forming a
conduit X and it is of slightly ereater length
than the outer shaft I'. “At one end the in-
ner shaft G is increased in diameter some-
what, forming an annular shoulder Y
against which the end of the outer shaft F
abuts. At the opposite end the inner shaft
G projects slightly beyond the end of the
outer shaft I and into this end is screwed a
tube Z which is fixedly secured in a cap a
adapted to abut against the tube sheet when
fluid pressure is supplied to the cylinder R
for moving the shafts and tube cleaning de-

- vice forwardly.
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On the end of the outer shaft I within
the water chamber D T secure one arm b of

_the toggle lever H by means of a key 4 or

otherwise and a similar arm ¢ forming part
of the toggle J is secured to the portion of
the inner shaft G projecting beyond the end
of the outer shaft F so that the base of the

-toggle lever J engages the end of the auter

shaft F. The outer concentric shaft F is
thus held on the inner shaft G by means of
the annular shoulder Y and the toggle lever
J and relative longitudinal movement be-
tween the shafts is thereby prevented.

The norzle portion of the tube cleaning
device consists of a longitudinal tube f hav-
ing portions ¢, A and 7 of graduated diam-
eters provided with a central longitudinal
bore j, the larger diametered body portion ¢
having a fluid chamber ». A nozzle ¢ is
screwed into the.end of the body portion f
at one end of the chamber », this nozzle hav-
ing a central hore » communicating with the
chamber 7 and aligned with the bore 7 of the
body portion 7. The opposite smaller di-
ametered end 7 of the body portion f tele-
scopes into.a cylindrical cap », the end 7 of
this cap v being provided with a cushion or
buffer z of rubber or other resilient material
adapted to abut against the inner wall of the
head Q.

A pair of oppositely swinging toggle arms
1 and 2:are.pivoted on the central body por-
tion %, the forward arm 2 abutting against
an annular shoulder 3 at the end of the por-
tion g. and are secured by means of a nut 4
threaded on the end of the central portion
k. The arms 1 and 2 are freely rotatable on

1,441,431

the portion H and their free ends are piv-
oted to the toggle arm portions. b.gnd e re-
spectively. thus forming a reversely acting
double toggle joint construction adapted to
aet.in the.manner or lazy toags.

The eoncentric arrangement ¢f. the shafts
¥ and G enables the tube cleaning device
proper-to be adjustable radially of the tube
sheet B, this being accomplished by rotative
movement of the shafts ¥ and G relatively
to each other, and the device is adjustable in
a circular plane hy rotative niovement of the
shafts I and G as a unit. movement of %e
shafts being effeeted by, proper ;nanipulati8n
of the handles K and L.

Water is the mediwmn usually employed for
cleaning the tubes and this is sypplied to the
cleaning device from any suitable source, in-
dicated in the present instance .as a pifpe 5
connected to the end of the inner shaft G.
the pipe 5 leading to the conduit X extend-
ing through the inner shaft G, this conduit
X communicating with the bore 6 of the tube
z in the cap a. The cap a is provided with a
connection 7 at right angles to the tube,Z,
the connection having a bore 8 communicat-
ing with the bore. 6 in the tube.Z. A flexikle
connection is. required between the cap aand
cleaning device E on acconnt of the;relative
movement between these parts. and this is
provided in the form of a flexilile pipe or
bose 9 extending from.the cannection 7 in
the cap a to a connection 10 provided on the
large diameter portion ¢ ofthe cleaning de-
vice proper, this connection 10 haying.a hore
11 communicating with the chaniber » with-
in the large diameter portion g¢.

From the chamber 7 the fluid.under pres-
sure is distributed to the bore j in the hady
portion f from whence it passes to the hore
12 in the cap and acts hydranlieally to ex-
tend the telescopic cap ». causing the eap to
tizhtly engnge the wall Q of the chamber
D and the nozzle # to enter the tube, the

. nozzle thus heing held in the tuhe under

the pressure of the fluid so that a fluid tight
connection is formed hetwean the nozzle
and tube and at the same time the .tube
cleaning device is rigidly supported in exact
aligned position. ‘The fluid then-flaws frem
the nozzle in a jet under the full pressure
for scavenging and.cleaning the tube.

The master kevboard ingex or, gitide plate
M is mounted on the cylinder R by suitahle
brackets 13, This. guide plate may be of
the same general conformation ,as. the .end
of the condenser or other apparatus. It is
provided with suitable indicia, in the form
of perforations or holes O corresponding to
the tobes terminating at the tube sheet M.
the holes O being laid-out in exact.ratio to
the fubes C in the present instance a.ratio
of about 1 to 2 being observed. Each tube
C thus has a hale O.corresponding .to it.

The indicator P operating in conjunction
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with the guide plate M is mounted on the
shafts I' and. G by means of toggle levers
14 and 15 in the same manner as the tube

cleaning device, the lever 15 being keyed or

- otherwise secured tc the enlarged portion

of the inner shaft G and the lever 14 being
similarly secured on the end of the outer
shaft T abutting ‘against the enlarged por-
tion Y of the shaft G. These toggles 14 and
15 are arrangéd to bear the same ratio to
the toggles of the tuobe cleaning device as
the indicia- on the guide plate bears to the
tubes, the toggles of the indicator and clean-
ing device constituting o pantograph.

From the above it will be seen that rota-

tion of the shafts ¥ and G by means of the
handles L and Miwill simultaneously corre-
oly actuate the tube cleaning device

and indicator, effecting alignment of the in-

“dicator with any desired aperture or indicia

on the guide plate -and alignment of the

cleaning device with the individual tube cor-.

responding to said aperture,

When the indicator has been brought into
alignment with the proper indicia on the
giiide plate, pressuré fluid is admitted to the

cylinder R behind the piston T, moving the-

ftg

shafts T and G, and hence the tube cleaning
device and indicator forwardly, so that the

‘pointer 16 of the indicator enters the aper-

ture O, the cap @ engages the tube sheet B,
and the nozzlet? penetrates into the tube
5, all these parts thus being simultanecusly

locked in operative position. Cleaning fluid

5 umder pressure is then:admitted to the tube

cleaning device in the manner already de-
seribed to actuite the telescopic support for
the tube cleaning ‘device and clean the tube.
“In the actuation of the piston T as just
set forth ‘fluid pressure, for instance com-
pressed air, is admitted to and exhausted
from the ends of the chamber S of the cyl-
inder R through forward and rearward con-
dlitts 17 and 18, respectively, passage of the
fiuid through these conduits being controlled
by & three way valve 19 of any desired form.

'In the position shown the valve is adjusted

60

65

“to admit fluid to the rearward conduit 18

and to the chamber S behind. the piston

T, the fluid in the forward portion' of

the chamber S in front of the  piston
heifigexhavsted through the forward con-

duit. 17 and passing to atmosphere through

the centre of the valve 19, the course of the
fluid being indicated by the arrows on Fig-
uré 1 of the drawings. ‘
When the shafts I and
away from the tube sheet B the valve 19 is
adjusted to reverse the flow, the fluid enter-
ing through the forward conduit 17 and ex-
hausting through the rearward conduit ‘18
in the same manner. The details of the valve
19 form no part of the present invention as
any desired formn of valve performing this
function ‘may be employed. :

G areto be moved

ed v

£,

In Figure 2 T have indica §a
justed positions of the togoles show
broad range of travel for the cle
vice which my arrangeiment affords.

I claim:

1. Tn combination with a casing having
a plurality of tubes and a chamber surx-
rounding the ends of said tubes, a clean-
ing device adjustably mounted in said cham-
ber and selective means including separate
indicia corresponding to individual tubes
for effecting alignment of said cleaning
device with individual tubes to be cleaned.

2. In combination with & casing having
a plurality of tubes and a chamber sur-
rounding the ends of said tubes, a tube clean-
ing device adjustably mounted in said cham-
ber, and means compricing a guide-plate
having separate indicia corresponding to in-
dividual tubes to be cleaned, an indicator,
and means . for setting said indicator for
effecting alignment of the: cleaning device
with desived individual tubes.

3. In combination with a casing having

a plurality of tubes and a chamber sur-
rounding the ends of said tubes, a tube
cleaning device adjustably mounted in said

chamber, means for conducting fluid to-said

cleaning device and selective means for ef-
fecting - alignment of the cleaning  device
with individual tubes to be cleaned,. said

selective means comprising  a - guide- plate.

having indicia corresponding to the tubes
and an indicator operating' conjointly with
said cleaning device, and means for setting
said indicator.

4. Tn' combination with:a condenser or the
like having a plurality of water tubes in
the condensing chamber and a water box in

communication with. said tubes, a tube clean-

ing device adjustably mounted in said swater
box and -exteriorly operated selective means
having separate indicia corresponding to in-
dividual tubes, for effecting alignment of
said cleaning device with individual tubes
to be. cleaned.

5. In combination with .a condenser or
the like having a plurality of water tubes
in the condensing chamber and a water box
in- communication with said tubes, a tube
cleaning device having a nozzle adjustably
mounted -in said water bex, means for:con-
ducting fnid to said cleaning nozzle and
exteriorly operated selective means corapris-
ing a guide plate having separate indicia cor-
responding to individual tubes and an indi-
cator for effecting alignmernt of said clean-
ing nozzle with individual tubes to be clean-
ed, and means for locking the cleaning noz-
zle in position. ‘ )

6. In combination with a condenser or
the like having a plurality of water tubes
in the condensing chamber and a water box
in' communication with said tubes, a clean-
ing device adjustably mounted in said water
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box and: exteriorly operated selective means

having separate indicia corresponding to in-

dividual ‘tubes for effecting .alignment of

said cleaning nozzle with individual tubes to
8:be cleaned and means for locking the clean-
ing device in aligned position.

4. In.combination with.a condenser or the
like having @ plurality of water tubes in
the condensing' chamber and a water:box in
-communication with said tubes, a tube clean-
ing deviee adjustably mounted in said water
box, means for conducting - fluid to said
cleaning device -and exteriorly operated se-
lective means for aligning said cleaning de-
vice with individual tubes to be cleaned,
and sfluid - actuated means for locking the
cleaning device in aligned position.

8.In combination ‘with a condenser or

10

15"

the like having a plurality of water tubes’

20 -in the condensing chamber and a water: box
In communication with said .tubes, a:pair
- of concentric rotatable shafts passing
through said .svater | box, - toggle:levers on
the . portion  of the:shaft within the water
‘box, a'tube cleaning device.mounted on said
levets .and sélective means for effecting
alignment ‘ofihe oleaning. nozzle with. indi-
vidual tubes to be cleaned. -
9.:In combination 'with .a - condenser or
the like ‘having a plurality of water tubes
in rthe -condensing chamber and . a water
box in' communication with said tubes, a
pair:of coneentric rotatable shafts passing
through said.water box, tocgle levers on the
5° portion of the shaft within the water box, a
tube cleaning device mounted on said levers
and selective means acting ‘eenjointly with
said - cleaning . device for effecting align-
ment. of the cleaning nozzle with a tube in-
‘ dicated by said selective means.
'10..In combination with a casing having
a plurality of tubes and a chamber sur-
rounding the ends of said ‘tubes, a pair of
concentric rotatable shafts passing through
5-the wall of said chamber,  toggle levers
on said shafts, a tube cleaning device mount-
ed on said levers contiguous to.the tubes,
a guide plate -having ‘indicia correspond-
ing to the tubes, and an indicator operating
conjointly with said c¢leaning device.to ef-
fect alignment of the eleaning device with
a.tube corresponding to the indicia in . reg-
ister with said indicator. ’
11. In combination with a casing having
a plurality of tubes and a chamber sur-
rounding the ends of said tubes, a pair of
cencentric rotatable shafts passing through
" the wall of said chamber, toggle levers on
said: shafts, a tube cleaning device mounted
on said levers contiguous to :the tubes, a
guide :plate -having indicia : corresponding
to.the tubes, and an indicator. also mounted
on.gaid.shafts and operating conjointly with
said. cleaning device for effeeting alignment
of ‘the _cleaning :device Wwith .4 tube corre-

25
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sponding to the indicia in register with said
indicator, and means for. 1o§ring the clean-
ing device m operative position.

12.-In combination with a easing having
a plurality of tubes and a cham saf- .
rounding the.ends af said tubes, a guide
plate having.indicia correspending to said
tubes, a cleaning device adjustably mounted
in said chamber, an indicator pemter oper-
ating in conjunction with said.guide plate
and adjustable in correspomdence with said
cleaning device to effect alignment of said
cleaning device with individual tubes;to be
cleaned.

13. In combination with a casing having
a plurality of tubes and a chal;ﬁler sur-
rounding the ends of said tubes,.a tube clean-
ing device adjustably mounted in said cham-
ber, means for condireting fluid to said ¢lean-
ing device, a_guide plate having apertures
corresponding to thé.tubes and an.imdicator
adjustable in correspondence  with said
cleaning device and:means for setting said
mndicator. to simultaneously effect alignment
of .the -indicatér with an aperture in the
guide plate rand alignment of the cleanin,
device with the individual tube cormspomf
ing to said aperture. ' ‘

14. In combination with a casing having
a :plurality of tubes and a chamber sur-
reunding the ends of said tubes, .a:pair of
concentric rotatable shafts passing Cﬁmugh
the wall of said chamber, toggle. levers on
said shafts, a tube clearing device mounted
on said levers contiguous to the tubes, a
guide plate having an.aperture oarrespond-
Ing to each tube and an.indicator operatin
conjaintly -with said cleaning ‘dévice and:
adapted to register with an aperture in the
guide plate to effect alignment.of the clean-
mg device with a tube corresponding to. the
aperture in register with said indicater.

15. In combination with a casing having
a plurality of tubes and.a chamber surround-
ing .the ends of said tubes, a' pair of con-
centric rotatable shafts passing through the
wall of said chamber, toggle levers on said
shafts, a .tube cleaning device mounted on
said.levers: contiguous to, the. tubes, a guide
plate having ian aperture carrespomding to
each. tube, an indicater also moumted on said
shafts, said indicator operating conjointly
with said cleaning device and being adapted
to register with .an aperture in.the guide
plate to effect alignment of the cleaning de-
vice with a tube corresponding; to.the aper-
ture -in register with said  indicator and
means for:loeking the cleaning device in op-
erative position.

116. In combination with a ecasing having
a plurality of tubes and .a.chamber sur-
rounding the ends of said.tubes, & pair of
concentric rotatable shafts passing. through
the wall of said chamber, taggle levers on
said shaft, a cleaning device mounted on said 130
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levers, said cleaning device baving a fluid
discharge nozzle, a guide plate having in-

‘dicia corresponding to the tubes, an indica-
tor also mounted on said shafts and operat-

ing conjointly with said cleaning device to
effect alignment of the cleaning devl('e with
a-tube corresponding to the indicia in regis-
ter with said mdlmtoz means for moving
sald shafts 1ong1t11d1n‘ﬂlv to lock the clean-
ing device in adjusted position, and means
for conducting clednsing fluid under pres-
sure to the cleaning device, said u]_cfmmgr de-
vice being 10ng1tud]na]1y extensible to Dro-
vide a fluid: tight connection
nozzle and tube.

17. In combination with
a plurality of tubes and a chamber sur-
rounding the ends of said tubes, a pair of
concentric rotatable shafts passing through
the wall of said chamber, ’rorrcrle levers on
gaid shaft, a 1ong1tur1unﬂy extensible clean-
ing device mounted on said levers, said
clmnma device haying a fluid discharge noz-
zle, a Qu]de plate hwm apertures corre-
gpondmw to the tubes, an indicator oper-
ating conjointly with said cleaning device
to effect alignment of the cleaning device
with a tube correspondmcr to the mcl‘tar e
in register with said indicator, fluid actu-
ated means for moving said shafts longitu-

a. casing having

431

between the’

8

the cleaning device in ad-
justed position, and means “for conducting
'L( nging fluid under pressure to the clean-
ng device to effect b longitudinal extension of
the cleaning device and provide a fluid tight
connection between the nozzle and tube dur-
ing discharge of cleansing fluid from the
nozzle.

In combination with

Tinally to lock

e C

a casing h{mum

a ﬂurw] ty of tubes, a cleaning Oe*qm ad-
ummb across. the ends of said tubes,

guide pia 'te having separvate indiciz
sponding to individual tubes
cator movable i
adapted to register with said indicia for se
lectively :ﬂlgmnfr said cleaning device W]ﬂ)
individual tubes to be cleaned.

19. In combination with a casing having

a plurality of tubes and a chamber sur round-
ing the ends of said tubes, shafts passmg
thto ugh the wall of said chamber, toggle
lever' on said shafts, a tube clmnmg device
mounted on said levers contiguous to the
tubes and means operating conjointly swith
said cleaning deviee to effect alignment of
the cleaning device with any individual tube
desired to be cleaned.

In testimony whereof T have signed this

specification.
JOHN F. KTRGAN,

COTTe-
and an indi-
with sald cleaning device and
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