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The present mventlon relates to a method of

and apparatus for operating upon or treating
articles with a fluid and has particular reference
to creating and projecting a jet or stream of
fluid in a predetermined direction and along a8
_controlled path of travel, through the medium
of a pair of cooperatmg members having rela-
tive. movement. ..

An object of the 1nvent10n is the prov1s10n
of a method. of and apparatus for treéating ar-
ticles wherein.a_ jet of fluid may be made to move
along a predetermined path of travel and in a
predetermined direction relative. to an “article
of manufacture for operating upon the artmle
or a restricted portion thereof. .

Another - obJect is..the provision of . such a
method of and apparatus for treating articles
wherein the jet. of fluid may be used for heat
treating, or. coohng, or coating an. article or a
restricted portion . thereof or may be used for
protecting the. article against extraneous mate-
rials and/or may be used for a variety of other
purposes.

Another obJect is- the provmlon of such a
method . of .and apparatus for treating articles;
with a jet of fluid. which is- sunple and novel, is
readily adapted.-to various uses and modes of
operation, and is highly variable and fiexible as
to tnmng, spacmg and. measurmg of the jet of
fluid.-

Numerous othel obJects and advantages of the
invention will be apparent as it is better under-
stood from. the - following . description, which,
taken in connection with the accompanying
drawings, - discloses . a -preferred embodiment
thereof. :

Referrmg to the. drawmgs

_Figure 1 is a side elevation of an apparatus
embodying the instant-invention and for carry-
ing out the method steps .of -the invention, with:
parts broken away and parts shown in section;

Fig. 2 is-a. sectional view taken substantially
along the hne 2--2 in Fig. 1, with parts broken
away;

Fig. 3 is an: enlarged sectmnal v1ew taken sub-
stantially along the broken line 3—3 in F1g i,
with parts broken away;

Fig. 4 is .a horizontal section taken substan-~
tially along the broken line 4—4 in PFig. 3, and
turned through ah angle of 90 degrees, with parts:
broken away;

Fig. b is'a modified form of apparatus embody-
ing and for carrymg out the method steps of the
instant mventmn with parts broken away and
parts shown in section; and
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Pigs. 6 and 7 are transverse sectional views
taken substantially along .the: respective " lines
§—48, T—T in Fig. 5, with parts broken away.

As a preferred and - exemplary embodiment of
the instant invention thé -drawings illustrate a
method of and an .apparatus for:ereating. and
projecting a jet or stream of fluid in a predeter-
mined direction. and along .a:controlled path of
travel for treating or operating upon: articles
through the medium of a pair-of.cooperating in-
ner and outer members comprising an. inner ro-
tatable member A (Figs. 3 and 4) and an outer
stationary member.B although this order of ar-
rangement may be reverséd, or both' the inner
and outer members may be movable relatwe to
each other.

The outer stationary: member B -preferably
comprises a hollow cylindrical housing il con-
stituting a jet directing element and’ is formed
with a longitudinal slot 2. This slot may be
straight, or irregular in shape longitudinally; and
in width, may be uniform or varied to control
the direction and the. volume of the-jet of: fluid
in accordance with the result desired. More than
one siot may be provided if* desired; -

The inner rotatable member A preferably com-
prises-a hollow cylinder 'I4 which is closed at its
ends and rotatably disposed in a bore 15 formed
in' the housing {l. This cylinder constitutes a
jet creating or forming element. The ends of the

“cylinder are formed with trunnions 16, {1 which

extend beyond the housing and which are jour-
naled in bearing brackets 8. The frunnion 17
carries a gear 19 for suitably rotating the eylindér
{4, The opposite trunnion 16 is hollow and is
connected to a supply pipe 21 which leads from
a suitable source of fluid ‘under pressure and
which conveys the fluid into the cylinder. 14.

The cylinder {4 is formed with a vluralify of
closely spaced apertures. or corifices 22 which" are

“arranged in & line around the cylinder and which

communicate with the fluid filled interior of the
cylinder. ' This line of apertures may be a true
helix or may be of any other desired shape or
may be continuous or interrupted. 'In some cases
more than one line of apertures may be used and
these may be parallel lines or nonparallel lines.
The apertures may be of uniform diameter or
may be graduated or may. be in groups of dif-
ferent diameters for creatmg jets -of fluid of
various volumes.

Hence as the cylinder 14 rotatés within the
housing 11, the apertures 22-in the cylinder are
rotated past the slot i2:ih the housing and dur-
ing. this rotation one or more of the apertures
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are in register with the slot, excepting when the
line of apertures is of the interrupted form. Thus
when an aperture is in register with the slot 12,
the fluid under pressure within: the cylinder is
forced outwardly, in the form of a jet or stream
and the direction of projection of this jet or
stream is controlled by the position
width of the slot. _

Since the line of apertures extends arou.nd the
cylinder {4 one or more turns in a helix or an

successive apertures register with the slot in ad-~

and the

[

10°
irregular form of a helix, the apertures rotate
into register with the slot in succession and hence. -

vanced or retarded positions in accordance with =

the helical shape of the line. ‘Thus the- jet of:

. fluid which issues from the slot is substantially
continuous and moves along the slot in either
direction in -accordance with the helical shape
of the line of apertures.  When the slot or:the
line of apertures is interrupted or broken the jet
or stream of fluid-is temporarily cut off. Thus
the jet or stream of fluid may be ‘made to flow
continuously or interruptedly along a predeter-
mined Jongitudinal path of travel extending for
the full length of the housing f1.

Where more than one slot 12 in the housing i
is used a plurality of ;jets may be cbtained and
their projection may be in the same or different

directions.  Variations in the widths of the slots.

{2 may be used to control the volumes of the jets
at different places along their path of travel.
In case s multiplicity of lines of apertures in the
cylinder 14 are used or where the lines of aper-
tures extend around the cylinder 14 for more
than one turn, a plurality of jets of fluid may he
created simultaneously in spaced relation and

may be made to follow each other in succession-

if desired. The size of the apertures in the
cylinder 14 may also be made fo gradually in-
crease or decrease the volume-of the jets of fluid
or may be rmade to alter this volume in any
desired proportion.  This novel arrangement of
housing slots and cylinder apertures lends itself
" to a great variety and flexibility of different com-
binations of useful functions:

The fAuid may be a liquid or a gas and where
the gas is combustible it may be ignited and pro-
jected as a flame. In practical application the
projected fluid may be utilized for treating or op-
erating upon articles of manufacture, as by coat-
ing,” heat treating, cooling and various other
treatments. R ' - )

One such exemplary application of the instant
invention is disclosed in Figs. 1, 2, 3 and 4 of the
drawings, which illustrate principal parts of a
machine for soldering ‘side seams 31 of tubular
sheet metal container or ¢an bodies 32 which are
open at both'ends. In this treatment of the can
_bodies, a jet or stream of fluid, in this case com-
presséd air, is projected across the spaced ends
of the can bodies to prevent solder pellets or other
foreign matter from entering and contaminating
the interior surfaces of ‘the bodies during the
usual side seam wiping operation which removes
excess solder from the side seam following the
soldering operation. ) :

In the soldering machine (Figs. 1,2 and 4) the
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The can bodies 32 are propelled along the horn
34 by an endless chain conveyor 38 having
spaced feed dogs 39 secured thereto for propel-
ling the bodies. 'This conveyor is disposed above
and extends along the horn 34. The conveyor
is actuated continuously by a rotatable sprockeb
4{ mounted on a driving. shaft 42 journaled in
pearing brackets 43. *One of the brackets 43 .
is bolted to the machine frame 36 and the other
is formed integrally with one of the brackets
{8. The driving shaft 42 is rotated in any suit~

“‘able manner. - The longitudinal runs of the con-

veyor are supported by and are backed up by
rails 44 supported on an extension 45 of one of
the brackets 43. '
--Soldering - of the side seams 3l of the can
hodies 32 is effected while the bodies move along
the horn 34. For this purpose the side seams
3{ -of the moving can bodies pass along, in
contact with, a conventional solder roll 47 (Fig.
1) which is rotated in any suitable manner in
a bath 43 of molten solder.” The rotating solder
roll 81 ‘carries the molten solder up onto the
side seams of the passing bodies and thus seals
the seams. .

Excess solder is removed from the soldered
seams 31 by a rapidly rotating wiper wheel 51
(Figs. 1 and 2) which is disposed adjacent the
path of travel of the can bodies 32 and which:
engages the freshly soldered seams as the bodies
move past the wiper wheel. ' The wiper wheel
is mounted on a_shaft 52 which is journaled in
a bearing 53 formed on-the machine frame 3§
and which is rotated continuously in any suit-
able manner. el o

In this machine, the housing {1 of the fluid
projecting apparatus is bolted to the machine
frame 36, in a position adjacent the wiper wheel
51 and disposed parallel with and extending
along the path of travel of the can bodies 32
moving along the horn 34. ' The projecting slot
12 in the housing 1 I is straight and of uniform
width and is disposed adjacent and parallel with
the path of travel of the can bodies. s

The line of apertures 22 in the cylinder (4
disposed within the housing 1f (Fig. 4) is con-
tinuous and describes a true helix of several
turns around the cylinder. This helix has a
pitch equal to the spacing of the can bodies 32
moving in a procession along the horn 34. “The
apertures 22 preferably are of uniform diameter

- and are equally spaced. The cylinder 14 is

66
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can bodies 32 are advanced in spaced and timed -

ofder in a continuous procession, along a straight
line ‘path of travel while being supported by a
plurality of horizontally disposed longitudinal
guide bars 34 which constitute a conventional
outside horn. These guide bars 34 are secured
to spaced brackets 35 bolted to a frame 38 which
- constitutes the main frame of the machine. -

initially set so that an aperture 22 when in
vegister with the slot (2 in the housing {l is
also in alignment with the space between the
can bodies 32 on the horn.. The cylinder 14 is
continuously rotated in time with the lineal
travel of the can bodies along the horn, by a
helical gear 55 which is mounted on the outer
end of the conveyor drive shaft 42 and which

‘meshes with and drives-the gear 9 provided on

the trunnion (7 of the revoluble cylinder 14.
Thus, as the can bodies 32 advance along the
horn 34 in the region of the wiper wheel 51, the
jet forming cylinder {4 rotates in synchronism
with the travel of the bodies and thus brings the -
apertures 22 individually and successively ‘into
register with the slot 12 of the housing 1. 'As
each aperture registers with the slot and is thus

_uncovered, a jet.or stream of compressed air,

70

78

from the interior of the cylinder, issues from
the uncovered aperture and is projected into the
adjacent space between the traveling can bodies
and across the open ends of the bodies. The
slot 12 in the housing 1 is positioned to control
the direction and spread of this projected jet
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and to direct it across the region. traversed by
the side seams of the-bodies as best shown in
Figs. 3 and 4.

Before one uncovered aperture leaves the slot
12 a succeeding aperture enters the slot and
thus a continuous jet of compressed air issues
from and travels along the slot in time with the
lineal travel of the bodies and in the same di-
rection of movement of the bodies. There is
one of these jets of air projected from the slot
for each turn of the helix of apertures in the
cylinder 14. Thus there is one jet for each space
between the can bodies for the full extent of
the housing 1.

In this manner, the jets of compressed air
travel with the spaces between the bodies and
maintain ‘a continuous stream of air. through,
these spaces without impinging upon the bodies.

10

15

These continuous streams of air block off the

open ends of the bodies and impinge against
and -divert any solder pellets or other foreign
matter that may be thrown off by the rotating
wiper wheel 51 located below the bodies. The

20

solder pellets and other foreign matter are thus

diverted or blown away from the bodies and are .

thus prevented from entering and contaminating
the interior surfaces of -the bodies.

Another exemplary application of the mstant
invention is disclosed in Figs. 5, 6 and 7 of the
drawings, which illustrate principal parts of a
machine for heat treating the side seams 31 of
the can bodies 32. In this treatment of the can
bodies a traveling flame of ignited combustible
gas, such as illuminating gas is projected onto
the side seams of the bodies and maintained in

position as the bodies move in an orderly pro-
cession along a path of travel.

In this machine the can bodies 32 are carried
along a straight line path of travel by a pair
of spaced and parallel endless chains 61 com-
prising a conveyor carrying a plurality of spaced
and parallel permanent bar magnets 62 disposed
transversely of the conveyor for carrying trans-
versely disposed can bodies in spaced and parallel
relation with their open ends facing a pair of
spaced mechanisms embodying the instant inven-
tion. Each magnet carries one body with its
side seam disposed at the bottom of the body.

The chains 61 cperate over a pair of spaced
sprockets 63 which are mounted on a drive shaft
64 which is continuously rotated in any suitable
manner;- The drive shaft is journaled in bearing
brackets 65 formed on the bearing brackets (8
bolted to a frame 66 which may be the main
frame of a more elaborate machine. The chains
extend beyond the instant machine for carrying
the treated bodies to any suitable place of deposit.

This machine is equipped with two of the fluid
jet projecting housings (1, each having revolubly
disposed therein a cylinder {4. These housings
are located one on each side of the machine,
extending along the chain conveyor in parallel-
ism therewith, and with their jet directing slots
12 facing the open ends of the moving can bodies.
These slots are straight and parallel with the
path of travel of the bodies and are of uniform
width. In this machine :the fluid supply pipe 21
leads from a suitable source of the combustible
gas. Adjacent the cylinder end of this pipe, the
cylinder trunnion 16 is provided with air inlet
channels 68 and an adjustable regulator plate
69 so that proper mixture of -the gas and air
may be had to support ccmbustion.

The lines of- apertures 22 in the cylinders 14
disposed within the housing i{ are continuous
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and descrlbe a true. hehx of several turns, the
helix having a pitch. equal to the., spacmg of the
can bodies 32 moving in, the. processmn of bodies
carried by the conveyor. - The. apertures 22 pref-
erably are of uniform. dlameter and are .equally
spaced. The two cyhnders 14 are. initially set so
that correspondmg apertures 22 of each cylinder
when in reglster with the slots. 12 in the housings

- It are also in alignment with opposite ends of

the side seam of a can body (see.Fig. 5). The
two cylinders {4 are continuously rotated in op-
posite - directions and in time with .each other
and with the lineal travel ¢f the can bodies, by

- helical gears 71 which are mounted on the con-

veyor drive shaft 64 and which mesh with and
drive- the gears 18 provided on the frunnions
{7 of the cylinders 14.

Thus as the can bodles 32 advance along their
path of travel, in the direction of the. arrow
shown in Fig. 5, the two jet forming cylinders .14
rotate in synchronism. with each other and with
the bodies and thus rotate the.apertures, 22, of
each cylinder, individually and suceessively into
register with the slots 12 of the housings (1. As
each-pair.of apertures register with the slots and
are thus uncovered, a. pair of jets or .streams of
gas, from the-interior..of. the cylinders, issue
from the uncovered. .apertures and. are-imme-
diately ignited and thus a pair of flames.are pro-
jected inwardly and downwardly against -the in-
ner surface of the side seam. 31 of a can body 32.
The two flames, issuing from oppos1te directions,
cover the entire length of the sxde seam as- best
shown in Figs. 5and 7. - :

Ignition of the initial Jets of gas is, effected
by a pair of pilot flames: . There is. “one. pilot
flame for each cylinder 14 and it is located at
the starting end .(at the left.as viewed.in Fig.
5) of the slot {2 in the hotusing . {l.  This pilot
flame burns continuously and is .supported by
gas issuing from a pilot’ channel 12 formed in
the housing 1i. The outlet end of the channel
terminates in the slot 12.  The .inlet end com-
municates with a:tube 13 which leads from any
suitable source of the gas..

Before one uncovered. aperture 22 leaves its
slot -12 a succeeding aperture enters the slot and
the new jet of gas thus created is ignited from
the existing flame and thus a continuous travel-
ing flame is provided which moves along the slot
{2 in the same direction as and in time with a
movihg can body. . Thete is .one of these flames
projected from the slots 12 for each turn of the
helix of apertures in the cylinders (4. Thus

there is one flame from each cylinder for each

can body. In this manner the flames travel with
the can bodies and remain in projected position
against the side seams of the bodies.until the
bodies travel past the ends of the housings B
thereby moving out of range of the slots 2.
Thus the seams receive their heat treatment
while moving along the lengths of the slots 2.

With such a fluid jet forming or creating and
jet directing or projecting apparatus it will be ap-~
preciated that many other forms of treatment of
articles may be performed. This invention is also
applicable where the jet follows .the motion of
the work-or follows along a predeterimined area
of work which remains stationary..

For treating the inferior surfaces of tubular
articles, the jet. prowctmg apparatus may -be
lIocated within the moving articles and may serve
as a mandrel or horn for supporting them during
treatment.- In some cases the apparatus may be
used for articles that remain stationary, the mov-
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1ng Jet of fluid being directed onto or adjacent
the article along any desired shape of path of
travel for eﬁectmg a predetermined treatment.

It is thought that the invention and many of its
attendant advantages will be understood from
the foregoing descnptmn, and it ‘will be apparent
that various changes may be made in the form,
construction, and’ a,rrangement of parts of the
apparatus mentionéd herein and in the steps and
their order of accomplishment of the process de-
seribed herein, without departing from the spirit
- and scope of the invention or sacrificing all of
its material advantages, the apparatus and proc-
ess hereinbefore described being raerely a pre-
ferred embodlment thereof i

I claim:

1. In a machine for operating upon or treat-
ing articles with a fluid, the combination of feed-
ing means for moving along a predetermined path
of travel a plurality of articles arranged in spaced
and timed order in a continuous procession, a
housing disposed adjacent said feeding means and
- having an elongated slot therein extending along
" said path of travel of the articles, a cylinder ro-
tatably disposed in salid housing and having @
plurality of jet forming apertures disposed in its
outer surface and arranged around said cylinder
in a predetermined position which corresponds
with the spacing of the articles for projecting
jets of fluid therefrom, said cylinder being set
in said housing so that an aperture when in
register with said slot is aligned with a space
hetween a, pair -of adjacent articles in the pro-
cession, and actuating means operable in time
with the movement of said arficles for rotating
said cylinder to -bring said apertures succes-
sively into register with said slot in time with the
movement of said articles and thereby producing
a traveling jet of fluid projecting into a space
between two adjacent articles and movable along
said slot in time with and in the same direction
of movement of said articles for maintaining
said projecting jet of fluid in the space between
the moving articles for treatment of the articles.

2. In a machine for operating upon articles
with g fluid, the combination of feeding means for
moving along a predetermined path of travel a
plurality of articles arranged in spaced and timed
order in a continuous procession, a housing dis-
posed adjacent said feeding means and having
an elongated slot therein extending along said
path of travel of the articles, a cylinder rotat-
ably disposed in said housing and having:'a plu-
rality of jet forming aperfures disposed in its

outer surface and arranged in a helical line ex-
tending: around said cylinder with a pitch equal

to that of the spacing of the articles for project-
ing jets of fluid therefrom, said cylinder being set
in said housing so that an aperture when in
register with said slot is aligned with an article
in the procession, actuating means operable in
time with the movement of said articles for ro-
tating said cylinder to bring said apertures suc-
cessively into register with said slot in time with
the movement of said articles and thereby pro-
. ducing a traveling jet of fluid projecting against
said-article anhd movable along said slot. in time
Wlth and in the same direction of movement of
of fluid in ahgnment Wlth the movmg artlcle,
and ignition means disposed adjacent the end
of said slot for 1gn1t1ng the jets of fluid as they
are projected through said slot for producing a
traveling flame retained in position against the
‘moving article for heat treatmg said article.
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3. A method of prote ctmg articles from deposit
of foreign material on a surface ‘thereof by cre-
ating a protecting ‘barrier between adjacent ar-
ticles as they are advanced along a predetermined
path of travel, comprising the steps of providing
a series of fluid-projecting valvular orifices ad-
jacent said article path of travel, successively

‘moving said orifices toward said path of travel,

opening’ said orifices in succession ds each ori-
fice comes opposite the path of travel of the ar-
ticles, projecting a fluid from an copened and
positioned orifice into the space between adia-
cent advancing ar_blcles and timing the position-
ing and the opening of each ‘orifice with the
advancement of said articles to maintain an ad-
vaneing protectmg barrier between the advancing
articles.

4. In a machine for operating upon or treatmg
articies w1th 2 fluid, the combination comprising
feeding means for moving an. article along a
straight line path of travel, a housing disposed
adjacent sald feeding means and having a straight
line slot therein extending patallel with said path
of travel of said article, a hollow cylihder rotat-
ably disposed in said housing and receiving and
holding a suppl'y of said fluid, said cylinder having
a row ‘of jet forming apertures cut through its
peripheral wall and arranged along a helical line
for projecting jets.of fiuid successively through
said housing slot and actuating means connected
in timed relation with said feeding means for ro-
tating sald cylinder on its axis within said hous-
ing to bring said apertures successively into regis-
ter with the slot in said housing to open the aper-
fures while moving preceding apertures out of reg-
ister to close the apertures, thus producing a pro-
gressively advancing “succession of jets of fiuid
moving as a straight line along said siot and in

unison with said advancing article.

5. A method of treating moving articles with
cooperatively moving fluid, which comprises mov-
ing an article along a predetermined path of trav-
el, providing a series of fluid projecting valvular
orifices along said predetermined path of travel,
successively moving said orifices toward and away
from said path of travel, opening each of said ori-
fices in succession as it aligns with said path,
closing said orifices as they move away from said
path, supplying fluid fo said valvular orifices for
discharge from the open orifices, and timing the

" opening of said orifices with the movement of said

60
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article to produce in effect a moving jet of fluid
discharging from successive orifices and moving
along with each article for fluid treating the arti-
cle as it passes along said path of travel.

6. A method of treating moving articles with a
flame of burning fluid traveling with the articles,
which comprises moving an  article along a
straight-line path of travel, providing a series of
combustible fluid projecting valvular orifices ar-
ranged in a helical line having a longitudinal axis
parallel to the straight line path of travel of said
article and rotatable on the axis of said helix,
opening said orifices in'succession as an orifice
comes adjacent a moving article, confining said
open orifices to a straight line coinciding with
said path of travel, projecting a combustible fluid
from the open orifices against a moving article in
said path, igniting said combustible fluid as each
orifice 'is opened, and timing the opening and
closing of said orifices, the ignition of said com-
bustible fluid and the extinction of the resulting
flame projected therefrom producing a straight
line of flame moving from one orifice to the next
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and moving with the moving article for treating
the article as it passes along said path of travel.

7. In g machine for operating upon or treating
articles with a fluid, the combination of feeding
means for moving along a predetermined path of
travel a plurality of articles in a continuous pro-
cession, a housing disposed adjacent said feeding
means, said housing having an elongated con-
tinuous slot therein extending along said path of
travel of the articles, a hollow cylinder rotatably
disposed in said housing and having a plurality
of jet forming apertures disposed in its outer
surface and arranged around said cylinder in a
predetermined position which corresponds with
predetermined treating points on said articles for
projecting jets of fluid upon said treating points,
said cylinder being set in said housing so that an
aperture when in register with said slot is aligned
with a treating point of a said article in the pro-
cession, and actuating means operable in time
with the movement of said articles for rotating
said cylinder to bring said apertures successively
into register with said slot in time with the move-
ment of said articles and thereby producing a
traveling jet of fluid projecting upon a treating
point of said article and movable along said slot in
time with and in the same direction of movement
of said article for treatment of the articles.

8. In a machine for operating upon articles

with a fluid, the combination of feeding means s

for moving along a predetermined path of travel
a plurality of articles arranged in spaced and
timed order in a continuous procession, a housing
disposed adjacent said feeding means and having
an elongated continuous slot therein extending
along said path of travel of the articles, a cylin-
der rotatably disposed in said housing and having
a plurality of jet forming apertures disposed in

t
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its outer surface and arranged in a helical line
extending around said cylinder with a pitch equal
to that of the spacing of the articles for project-
ing jets of fluid therefrom, said cylinder being set
in said housing so that an aperture when in regis-
ter with said slot is alighed with an article in the
procession, and actuating means operable in time
with the movement of said articles for rotating
said cylinder to bring said apertures successively
into register with said slot in time with. the
movement of said articles and thereby produc-
ing a traveling jet of fluid projecting against
said article and movable along said slot in time
with and in the same direction of movement of
said article for maintaining said projecting jet
of fluid in alignment with the moving article.
JOHN E. SOCKE.
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