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Description

[0001] Related Application: Priority is claimed to U.S.
Provisional Patent Application, Serial No. 61/919,184
having filing date December 20, 2013.

A. Field of the Invention:

[0002] This invention is in the field of lubrication sys-
tems for knitting machines, and particularly for direct in-
jection lubrication systems that will either spray oil or
project solid oil drops onto the knitting elements of a knit-
ting machine, and will lubricate such elements in a me-
tered and controlled manner.

B. Background and Prior Art

[0003] Machines where the presentinvention is partic-
ularly applicable include single knit knitting machines,
double knit knitting machines, circular and flat sweater
knitting machines and numerous other machines that re-
quire frequent periodic lubrication. Some examples of
machines in current use include those sold under the
trade names, Mayer and Cie, Terrot, Fukuhara, Orizio,
Vanguard, Pai Lung, etc.

[0004] Lubrication methods for the above-noted ma-
chines include solid drop pulse lubricators and micro-
drop projectile lubricators by Memminger Pulsonic Lubri-
cators, and mist/spray lubricators sold by Uniwave, Inc.,
Div. of Memminger.

[0005] One of these systems ejects an oil mist/spray
from multiple ports (up to 24 ports) through multiple noz-
zles that are connected by plastic or other tubing. The
system uses electricity and compressed air to form the
spray and distribute the oil in an even steady flow to each
nozzle outlet.

[0006] The second system ejects pulses of solid drops
of oil several times each minute through multiple ports
also using nozzles and tubing. The system uses electric-
ity only, as no compressed air is needed to perform the
function.

[0007] Both of these solid drop and mist/spray lubrica-
tion systems have features that are either unsatisfactory
and/or could be improved.

(1) It is not possible for either of the systems to pro-
vide both types of spray and solid drop lubrication;
and thus, without common components the volume
of each is less and the cost per unit is more;

(2) both lubrication systems are difficult to repair
when clogs occur;

(3) the Uniwave mist/spray lubricators use arelative-
ly large amount of compressed air which in a factory
with a large number of knitting machines, is quite
expensive.

(4) in such systems itis not practical to use a central
source of oil supply, so that each unit needs its own
oil tank.
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[0008] This has been the situation in operation of knit-
ting machines for at least sixty-five years.

[0009] It is recognized within the industry that the oil
drop pulse systems do not distribute the lubricant evenly
on the knitting elements. While the spray systems do a
better job of oil distribution, they use relatively large
amounts of compressed air which has a high energy cost
and can contaminate the lubricant with water that is in-
herent with compressed air systems.

[0010] While the industry has been well aware of cer-
tain problems including: (a) that oil mist pervading the air
and environment in the vicinity of a large number of knit-
ting machines in a factory setting is both dangerous to
human health and unpleasant and can stain or otherwise
damage the knitted product, and (b) can cause dust or
other particles in the air to clump together and fall onto
machinery, the floor and persons.

[0011] One known solution has been to employ lubri-
cation systems where the oil/compressed air flow em-
ploys anti-fog nozzles which re-condense the oil via cy-
clone spinning into droplets instead of mist. This solves
the problem of oil mist in the environment, but adds con-
siderable cost.

[0012] EP 0427 047 A1 describes a lubrication device
which includes oil/air mixing sections. The mixing sec-
tions each are adapted to mix lubrication oil and com-
pressed air, resulting in the lubricating oil being fed to a
lubrication section of the knitting machine while being
carried on the compressed air.

[0013] Further lubrication devices are disclosed in DE
20 40 770 A1 and in GB 1 218 324.

[0014] Thus, the industry has had a solution for over
thirty years but an expensive one, with no known evi-
dence of any different or less expensive approach being
developed to dealing with the inherent problems. My new
invention is a "direct injection" apparatus with improved
characteristics of both spray and pulse systems while
reducing cost of operation.

Summary and Objects of the Invention

[0015] A first object of the new device is to provide the
end user a choice of spray or pulse oil lubrication and be
able to switch between the two types of lubrication at any
time.

[0016] Oil lubrication and an oil lubricator do not form
part of the invention but represent background art that is
useful for understanding of the invention.

[0017] Another object is to reduce the cost of manu-
facture by using common parts in the manufacture of
both types of lubricator,

[0018] A further object is to allow the water to pass
through the system in such a small amount to result in
less ill effects.

[0019] Anadditional objectis toreduce the costof man-
ufacture for making a "pulse only" model.

[0020] Another objectis to reduce the amount of com-
pressed air needed for mist/spray lubrication and thus
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reduce the cost of operation.

[0021] A still further object is to provide a practical way
to have a central source of lubricant for multiple lubrica-
tors rather than have mandatory individual oil reservoirs.
[0022] A further object is to allow use of one nozzle
type for both spray and pulse lubrication. The new nozzle
would be less expensive than the present spray nozzle.
[0023] A still further object is to allow for easier and
less expensive repair when and if repair is necessary.
[0024] Anotherobjectistoimprove efficiency and prof-
itability of the operation including cost and operation of
apparatus and operation of factory using such apparatus,
[0025] Another object is to provide apparatus that can
use a wider variation of lubricants including lubricant
types that have emulsifying agents with the tendency to
form clogs when contaminated with moisture. This will
allow lubricants that are easier to remove from fabric.
[0026] The new "Direct Inject" system (to be called a
"Direct Inject" system in this patent application) can per-
form both functions mentioned above from one unit. That
is each output can be mist/spray or solid oil drops de-
pending on the nozzle and tubing configuration.

[0027] The Direct Inject lubricator will be less prone to
allowing water from the compressed air to mix with the
lubrication oil in the spray/mist mode.

[0028] In a pulse only model, the Direct Inject unit will
be less expensive to manufacture then the present pulse
units.

[0029] When using a central source of oil to multiple
lubricators, the Direct Inject system will be more compact
and can be mounted in a smaller space then the present
systems (no separate oil tank supply on each unit)
[0030] The use of pulse lubrication with the present
invention will avoid the need for large compressed air
volume and the large energy cost associated with com-
pressed air in the spray mode lubrication. Alternately,
use in spray mode will provide for even distribution of the
lubricant when such is needed. When purchased in the
pulse only version, the new unit will be less expensive to
manufacture. Due to the simplicity of design, the new unit
will need less maintenance and be easier to repair when
repair is necessary.

[0031] This new lubrication system can be made into
many configurations. The most important four will be:

1. Alubricator that can spray oil from each of its multi
nozzles or put out solid, pressure driven drops oil.
Each output can be changed from spray to pulse or
vice versa by simply changing the configuration of
the plastic coupling tube that runs from the "oil gen-
erator" to the output nozzle. Due to the fact that the
output is ejected under pressure, the lubricant will
be propelled at least several centimeters (inches)
from the nozzle.

2. A lubricator that can expel solid oil drops only.

3. Either of the above can receive its oil supply from
its own individual reservoir or receive the supply from
a central source that can be supplying multiple units,
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thereby eliminating the need for individual reser-
voirs.

4. Each nozzle will be of the special design which
will allow the use of a wide variety of viscosities. By
adjusting the air pressure from 0,14 bar (2 pounds
per square inch) to 0,69 bar (10 PSI) or more, both
lower viscosity and higher viscosities lubricants can
be used. Due to the special design of the nozzle tip,
the nozzle will allow oil spray to eject the oil several
centimeters (inches) from the tip without causing
wasteful oil dripping at the exit point. That special
"no drip" design accomplishes its task due to the
inside hole (bore) of the nozzle (axially inward of the
tip) being approximately 0,508 mm (0.020 of an inch)
in diameter with the bore of the tip of the nozzle being
approximately 1,016 mm (0.040 of an inch) in diam-
eter. This same nozzle will also allow pulsed solid
oil drops to properly exit the nozzle without oil drip-
ping at the exit point.

[0032] In the spray mode, pressurized oil input is sup-
plied either by a pressurized central source or a pressu-
rized oil reservoir. When the individual reservoir model
is used, filtered compressed air will power the oil tank
pressurization. Oil output will be controlled by a solenoid
valve that is controlled by a pulse timer that can be set
to opening the valve in a pulse manner several times per
minute depending on what volume of output is required.
The oil then enters a pressure regulator with gauge so
that the oil pressure can be set to whatever the operator
prefers. The oil then enters the oil chamber of the "Direct
Inject Oil Generator" that is shown in drawing marked
Direct Inject Oil Generator.

[0033] For a better understanding of terminology used
in this invention, "fog" is oil whose droplets are so small
as to stay airborne in the environment rather than adhere
to metal surfaces, and "mist" is oil droplets that are so
large that they adhere to solid services and do not be-
come airborne. In one of the embodiments disclosed
herein as seen in Fig. 2, an oil reservoir is placed after
the air regulator and before the timed solenoid valve.
Nozzles are the final point of the system that are aimed
at the knitting machine portion that is to be lubricated.
Barbs are the part of the soft were flexible tubing that fits
with its proximal end over the top of the generator, and
its distal end engaging a nozzle

[0034] When a pressurized oil pulse is released by the
solenoid valve, the oil is forced up the tubes at the top of
the oil chamber. These metal oil chamber exit tubes have
one way check balls so that the ejected oil cannot go
back in the oil chamber. At the exit of the tube, the oil is
joined by compressed air (suggested air pressure at this
point is from 0,14 bar to 0,34 bar (2 to 5 PSI)) that is
supplied by the air chamber of the Oil Generator and
exits from inside of the outer barb and causes the oil/com-
pressed air mix to travel through a plastic coupling tube
that is mounted on the outside of the larger outside barb
and finally the nozzle (see drawing marked Injection Out-
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let and Direct Inject Oil Generator and nozzle). Suggest-
ed oil pressure at the Direct Inject oil chamber is approx-
imately 0,69 bar (10 PSI). If the operator wishes to have
any or ail of the nozzles be pulse oil instead of spray, the
plastic tube that has been placed on the outside barb is
replace with plastic tube that mounts on the inside oil
chamber tube. This inside plastic tube also serves as a
seal to block the escape of compressed air.

[0035] The "pulse only" model of the Direct Injection
lubricator is the same as the spray except that the filter,
solenoid and air regulator used for the preparation of the
compressed air to the air chamber of the oil generator is
eliminated. The direct injection lubrication system can be
used in any application that needs metered constant
spray or solid oil drop lubrication, such as gears, chains,
escalators, oil rig equipment, looms, etc.

Brief Description of the Drawings

[0036]

Figure 1A is a top plan view of a factory floor plan
showing schematically a plurality of knitting ma-
chines coupled to a common compressed air supply.
Figure 1B is an enlarged fragmentary view showing
an oil lubricator of Fig. 1A,

Figure 1C is a flow diagram showing how the new
lubricator is fluid coupled to a source of lubricant,
Figure 2 is a schematic outline of elements in a solid
oil drop lubricator not forming part of the invention,
Figure 3 is a fragmentary schematic elevation view
partially in section of the oil generator, Figure 4 is an
enlarged schematic view of an injection outlet
barb,Figure 5is an enlarged schematic top plan view
of the top, middle and bottom coins of the oil gener-
ator,

Figure 6 is a greatly enlarged schematic elevation
view of the middle coin in the oil generator, and
Figure 7 is an enlarged schematic elevation view of
a nozzle.

Detailed Description of the Preferred Embodiments

[0037] Figure 1A shows schematically a factory floor
plan 1 which includes a plurality of knitting machines 2,
supplied by compressed air from compressor 3 via air
conduits 4. Also shown schematically are oil containers
5 for providing required oil supplied to each of the knitting
machines 2.

[0038] Figure 1B shows schematically an oil supply lu-
bricator 5 with its multiple ejection tubes 6 each termi-
nating in an injection outlet 7.

[0039] Figure 1C shows a flow diagram for an oil spray
lubricator 10 of the present invention which includes
source 12 of compressed air at approximately 6,21 bar
(90 PSI) which air typically includes some percentage of
water. The compressed air flows through filter 14 to clean
the compressed air and reduce the water quantity there-
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in. The compressed air flows next to solenoid-operated
valve 16 which effectively is an on/off valve thatis turned
on each time the system is to direct the lubrication spray
onto the knitting machine knitting elements. From the so-
lenoid the air flows through regulator 18 which reduces
the initial approximately 6,21 bar (90 PSI) air pressure
down to 0,14 to 0,69 bar (2-10 PSI) or sometimes pref-
erable 0,14 to 0,34 bar (2-5 PSI) depending on the op-
eration parameters selected. This air flow proceeds next
into the oil generator 20.

[0040] Alsoin this system, is oil from a source 22 which
is usually from an individual reservoir as seen in Fig. 2,
or from a central source at about 0,34 bar (5 PSI) or more.
Oil flows into regulator 24 where pressure is reduced
from said approximately 0,34 bar (5 PSI) or more down
to the preferred operating pressure, and thence to sole-
noid-operated pulse timer 26, 28 which ejects the oil in
this example, 5 times per minute (once every 12 sec-
onds), with each opening lasting for a split second such
as about two or three tenths of a second. The oil then
flows into the oil generator where it is combined with the
air input from regulator

18 and ejected (spit out) as spray through multiple outlets
29, as further described below.

[0041] Figure 2illustrates schematically a solid oil drop
lubricator 30 not forming part of the invention that differs
in part from the above-described spray lubricator 10 in
figure 1C, in that it has no compressed air input mixing
with the oil. Accordingly there is oil from a source 22S
after the regulator 24S, then to solenoid-operated pulse
timer 26S, 28S, and finally to oil generator 30S and its
output nozzles 32S.

[0042] The oil generator 20 in figure 1C and generator
30S in figure 2 share common features, but generator 20
in figure 1C mixes oil with compressed air as further de-
scribed below, Figure 3 illustrates schematically a Direct
Inject Oil Generator 40 as may be used with a spray lu-
bricator or a solid drop lubricator.

[0043] In figure 3, within housing 42 has oil inlet 44 at
the bottom providing oil at approximately 0,69 bar (10
PSI) corresponding generally to oil from regulator 24, in
figure 1C. Within housing 42 of oil generator 40, are lower
coin 46, herein called "coin" because of its configuration,
middle coin 48 and upper coin 50, where the oil chamber
52 is defined between lower and middle coins 46 and 48
respectively; coins may also be referred to as partitions
or walls. Above middle coin 48 is an air inlet 54 (that
corresponds to the airflow out of regulator 18 in figure
1C), flowing into air chamber 56 in figure 3, or flowing
directly into air ducts, i.e. the annular space surrounding
oil tubes 58. Oil from oil chamber 52 in figure 3 flows into
tubes 58 with outlets 58a, while air into air chamber 56
flows upward and out of the annular space 60 that sur-
rounds oil flow tubes 58. As will be further described, the
oil flow out of each tube 58 has been pulsed into a drop
form (as described above for figures 1C and 2), which is
spit outward, while there is a tubular flow of air in annular
space 60 surrounding and carrying this droplet to each
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of the outlet nozzles as further described below. The low-
er middle and upper coins 46, 48 will be described later.
[0044] Figure 4 shows the oil and air flow ducts, oil
tube 58 (fig. 3), 72 (fig. 4) and air tube 76, that extend
from the top of the oil generator 40 in figure 3. Figure 7
shows a nozzle 82 that is situated at the top end of (ex-
tension) coupling tube 90 coupling it to the outlet air and
oil tubes 72, 76 of figure 4, which correspond

to the outlets atthe top of figure 3. Figure 4 as an enlarged
view illustrates an injection outlet 70 which includes the
small central oil tube 72 with a central bore 73 that carries
the oil 75 to the nozzle 82, see figure 7. Surrounding inner
oil tube 72 is outer air tube 76 with annular space 60
between said inner oil tube 72 and outer oil tube 76. This
annular space 60 is seen earlier in figure 3. As earlier
mentioned, annular space 60 is the flow channel through
which the compressed air flows. At the outer surface of
outer oil tube 76 are barbs 80, figure 4, which function to
secure this outlet air tube arrangement 76 in the end of
coupling tube 90 that surrounds outlet air tube 76 and
leads to the nozzle 82. Barbs 80 are typically discs or
inclined washers which frictionally and sealingly engage
the bore surface of the coupling tube 90 made of plastic
into which they are inserted. As seen in figures 3 and 4
coupling tube 90 has its lower end slid over outer air tube
76 and over and engaging barbs 80. Nozzle 82 has noz-
zle barbs 94 that sealingly engage the upper end of cou-
pling tube 90.

[0045] Figure 3 illustrates two separate modes of oil
discharge: (a) the three outlet tube assembilies indicated
in the drawing by I, 1l and Il on the left, provide air/oil
spray; and (B) the outer tube assembly indicated by IV
ontheright, provides oil droplets only because the airflow
has been blocked off. For the outlet on the right side on
the right side for pulsed oil mode the lower end 90L of
plastic coupling tube 90 is situated in the annular space
60 to block and bar air flow, so that only oil is ejected
through nozzle 82. Thus, this oil generator can be oper-
ated in spray mode per the nozzle connection shown in
I, Il or 11l on the left side of this figure, or in solid oil drop
mode per the nozzle connection shown on the right side
IV of this figure. An operator can elect to have all nozzles
of a generator set for spray mode or all in oil drop mode
or some combination thereof. Thus, a single generator
design with its nozzles can be used for a variety of situ-
ations, for example with cotton yarn the operator may
prefer pulsed oil droplets to save the use of costly com-
pressed air, or spray for nylon yarn to avoid staining the
fabric.

[0046] Figure 5 provides enlarged top plan views of
the top coin 50, middle coin 48 and lower coin 46, Each
of said three coins has the form of a disk perforated by
various holes, and each of said coins is sealed with O-
rings. Lock retainer rings 46R and 50R secure lower and
upper coins within the housing

[0047] Returning now to figure 5, upper and middle
coins 50 and 48 have identical hole patterns through
which are situated and supported fourteen tubes 58
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which are also shown in figure 3. Alternate hole patterns
for other numbers of oil tubes are possible. Bottom coin
46 has a central aperture 46A which is threaded to re-
ceive oil inlet pipe as seen in figure 3. Coins 48 and 46
are inserted upward to a shoulder and secured by lock
ring 46R; coin 50 is inserted downward to a shoulder and
secured by its lock ring 50R.

[0048] Figure 6 is an enlarged elevation view of the
middle coin 48 and one typical oil flow tube 58 as seen
in figure 3. Tube 58 includes a one-way check valve 62
that allows oil flow upward and bars any reverse down-
ward flow. For convenience and description the embod-
iment disclosed herein employs terms "up and down";
however the oil generator is not restricted to this orien-
tation.

[0049] When a drop of ail is pulsed out of the inner oil
tube 58 in figure 3 or 72 in figure 4 which drop is joined
by the airflow through annular space 60 in figure 3 or
annular space 78 in figure 4, the air oil mix is ejected
outward. The coupling tube 90 is along the outside diam-
eter of the outer air tube 76. Airflow via the annular space
78 in figure 4 between the tubes 72, 76 will blow the oil
drop along until it arrives at its nozzle 82 and is ejected
out into the knitting machine elements.

[0050] Oil droplets from the inner tube 72 are blown
along by the very low-pressure air perhaps, about 0,14
to 0,34 bar (2 to 5 PSI). This low pressure will not break
the oil up into mist, as this air has laminar flow along the
inside wall of the plastic coupling tube 90 until it arrives
atthe nozzle 82, and from the nozzle 82 the air/oil mixture
is ejected into the part of the machine to be lubricated,
all without mist formation. This is one of the principal
achievements of the present invention.

[0051] Ifthe outlet nozzle 82 receives an air/oil mixture
or solid oil from its plastic feed coupling tube 90 that ex-
tends at the top of the direct inject oil generator or the
spray lubricator, it will still operate properly. If the nozzle
82 receives solid oil, it will spit out a droplet on the time
of the pulsed cycle. If the nozzle 82 receives air/oil mix-
ture, it will spit out the oil in such a way that

it will spit the output several centimeters (inches) from
the nozzle 82 without oil drip atthe nozzles 82 and without
any breakup of the oil into fog. The oil arrives at the inlet
of the nozzle 82 as solid oil unbroken and in this appa-
ratus will be ejected undisturbed and without forming oil
fog that could contaminate ambient air in the factory.
[0052] And additional feature of the present invention
concerns the form of the top of the exit nozzle 82. When
oil comes to the tip of a conventional nozzle formed with
a straight (continuous bore diameter) it may be blown
into a mist and/or result in a drip and not be regularly
spitted out in the desired oil droplet form. In the new noz-
zle 82 as seeninfigure 7, the nozzle 82 has bore diameter
D1 (about 0,762 mm (0.030 inches) but may vary to a
much larger diameter), that is reduced to diameter D2
(about 0,508 mm (0.020 inches)), and that is expanded
atthetip to diameter D3 (about 1,016 mm (0.040inches)).
The D3 portion has length L3 (about 3,175 mm (0.125
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inches) but may be longer). In an alternative, the D2 plus
D3 portions have length L2 + L3 (about 3,175 mm (0.125
inches)). From this the airflow carrying the oil droplet will
expand slightly in the D3 portion to a lower pressure such
that the oil will resist dripping at the nozzle tip and will
remain in droplet form. As described earlier pressure
drops between the D2 and D3 diameter portions. Also,
as described above, this is a significant achievement to
avoid oil dripping from the nozzle and the negative con-
sequences of wasting expensive lubricant.

[0053] As already mentioned, oil lubrication and espe-
cially the solid oil drop lubricator 30 shown in figure 2
does not form part of the invention.

Claims

1. An oil spray lubricator system for knitting machines
(2), operable with a source (12) of compressed air
and a source (22) of lubricating oil under pressure,
comprising at least one oil spray lubricator (10) with:

a. an air flow filter (14) adapted to receive com-
pressed air flowing from said source (12) thereof
and to reduce water in the air flow,

b. a valve (16) adapted to control said air flow,
c. afirst regulator (18) adapted to set a selected
pressure of said air flow, and

d. a second regulator (24) adapted to receive an
oil flow from said source (22) thereof and to set
selected pressure of said oil flow,

e. a pulse timer (26, 28) adapted to eject said
oil flow in a selected frequency of pulses,

f. a multi-port oil generator (20, 40) having an oil
chamber (52) having an oil inlet (44), an air inlet
(54) and multiple oil tubes (58, 72) each of which
has an inlet and an outlet and is situated within
a larger bore diameter air tube (76) that sur-
rounds said oil tube (58, 72) and creates an an-
nular space (60) between said oil tube (58, 72)
and air tube (76), and

g. at least one nozzle (82),

the oil spray lubricator (10) is configured such that
compressed air from said source (12) thereof flows
through said air flow filter (14), valve (16) and first
regulator (18), whereby the air is filtered and pres-
sure regulated, and thence flows to said multi-port
oil generator air inlet (54), and

wherein oil from said source (22) thereof flows
through said second regulator (24) and pulse timer
(26, 28), and thence to said multi-port oil generator
oil inlet (44) and through said oil tubes (58, 72), and
where said airflow entering said multi-port oil gener-
ator air inlet (54) flows into said annular spaces (60),
and

whereby said oil flow through said oil tubes (58, 72)
and said airflow through said annular spaces (60)
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mix and flow to and through said nozzle (82),
producing an oil spray directible onto said knitting
machine (2), wherein said multi-port oil generator
(20, 40) comprises a housing (42), characterized in
that a lower wall of said housing defines a lower coin
(46) perforated to define at least one oil inlet (44),
wherein said multi-port oil generator (20, 40) com-
prises within said housing (42) a middle coin (48)
above said lower coin (46) perforated to define first
openings for said oil tubes (58, 72),

and an upper coin (50) defining second openings
larger than said first openings to receive said air
tubes (76), with said oil tubes (58, 72) within,
thereby enabling airflow to entrain the oil flow at said
outlets (58a) of the said oil tubes (58, 72) and to
direct same to said nozzles (82).

An oil spray lubricator system according to claim 1,
wherein for each oil spray lubricator (10) said outlets
(58a) of said oil tubes (58, 72) and an outlets of said
air tubes (76) are situated outside said housing (42),
wherein each of said at least one oil spray lubricators
(10) further comprises for each nozzle (82) a cou-
pling tube (90) having a proximal end that can be in
fluid connection with said outlet of said oil tubes (58,
72) and said outlet of said air tube (76) and a distal
end that can be in fluid connection with said proximal
end of said nozzle (82).

The oil spray lubricator system according to claim 2
where said coupling tube (90) includes a flexible
plastic tube.

The oil spray lubricator system according to one of
the claims 1 to 3 where said nozzle (82) comprises
a tube having proximal and distal ends and a central
bore and: (i) having a bore diameter D3 at the distal
end and extending proximally, (ii) having a diameter
D2 less than a diameter D1 and extending proximally
from the diameter D3 portion, and (iii) having the
diameter D1 greater that the D2 portion and extend-
ing proximally from the D2 portion.

The oil spray lubricator system of claim 4 where di-
ameter D1 of said nozzle (82), is approximately
0,508 mm (0.03 inches), diameter D2 is approxi-
mately 0,762 mm (0.02 inches), and diameter D3 is
approximately 1,016 mm (0.04 inches).

The oil spray lubricator system according to one of
claims 2 to 5 where (a) said proximal end of said
coupling tube (90) is slid over the outer surface of
said oil tube (58, 72) and at least one part thereof is
inserted into said annular space (60) to receive only
oil flow, or (b) said proximal end of said coupling tube
(90) is slid over the outer surface of said air tube (76)
to receive both airflow and oil flow, while said distal
end of said coupling tube (90) engages said proximal
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end of said nozzle (82).

The oil spray lubricator system according to claim 6
where said air tube (76) has outward radially extend-
ing barbs (80) on the outer surface, and said barbs
(80) of said air tube (76) securely engage a bore
surface of said proximal end of said coupling tube
(90).

The oil spray lubricator system of claim 6 where said
nozzle (82) has radially outward extending barbs
(94) at the outer surface at its proximal end,
whereby said distal end of said coupling tube (90) is
slid axially onto said proximal end of said nozzle (82),
where said barbs (94) of said nozzle (82) securely
engages a bore surface of said distal end of said
coupling tube (90).

The oil spray lubricator system according to one of
the claims 1 to 8, operable with a source of com-
pressed air, such as a compressor (3), at a source
of lubricating oilunder pressure, such as oil container
(5), comprising:

a plurality of knitting machines (2),

an oil spray lubricator (10), associated with each
of said knitting machines (2), and

a conduit system supplying compressed air and
lubricating oil under pressure to each of said oil
spray lubricator (10).

The oil spray lubricator system of claim 1, wherein
the pressure of said compressed air from said source
(12) thereof is 0,69 bar (10 PSI) or more, said first
regulator is adapted to reduce said air pressure to
about 0,69 bar (10 PSI), said oil from said source
(22) thereofis ata pressure of about 0,34 bar (5 PSI),
and said oil pulse timer is adapted to eject the oil
spray about 5 times per minute, with each pulse last-
ing for about 0.2 to0 0.3 of a second, and said oil spray
is ejected from said nozzle at about 0,14 to 0,34 bar
(2 to 5 PSI).

Patentanspriiche

1.

Olnebel-Schmiersystem fiir Strickmaschinen (2) das
mit einer Druckluft-Quelle (12) und mit einer
Schmier6l-Quelle (22) unter Druck betreibbar ist,
wobei das Olnebel-Schmiersystem mindestens eine
Olnebel-Schmiereinrichtung (10) umfasst, mit:

a. einen Luftstromfilter (14), der dafiir ausgelegt
ist, Druckluft zu empfangen, die von der Druck-
luft-Quelle (12) strémt, und Wasser in dem Luft-
strom zu verringern,

b. ein Ventil (16), das daflr ausgelegt ist, den
Luftstrom zu steuern,
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c. einen ersten Regler (18), der dafiir ausgelegt
ist, einen ausgewahlten Druck des Luftstroms
einzustellen, und

d. einen zweiten Regler (24), der dafiir ausge-
legtist, einen Olstrom von der Schmierdl-Quelle
(22) zu empfangen und einen ausgewahlten
Druck des Olstroms einzustellen,

e. einen Impulszeitgeber (26, 28), der dafiir aus-
gelegt ist, den Olstrom in einer ausgewahlten
Frequenz von Impulsen auszustoRRen,

f. einen Mehrweg-Olgenerator (20, 40), der eine
Olkammer (52) mit einem Oleinlass (44), mit ei-
nem Lufteinlass (54) und mit mehreren Olrohren
(58, 52), von denen jedes einen Einlass und ei-
nen Auslass aufweist und sich in einem Luftrohr
(76) mit gréRerem Bohrungsdurchmesser befin-
det, das das Olrohr (58, 72) umgibt und zwi-
schen dem Olrohr (58, 72) und dem Luftrohr (76)
einen Ringraum (60) erzeugt, aufweist, und

g. mindestens eine Dise (82),

wobei die Olnebel-Schmiereinrichtung (10) in der
Weise konfiguriert ist, dass Druckluft von der Druck-
luft-Quelle (12) durch den Luftstromfilter (14), durch
das Ventil (16) und durch den ersten Regler (18)
stromt, wodurch die Luft gefiltert wird und der Druck
geregelt wird, und somit zu dem Lufteinlass (54) des
Mehrweg-Olgenerators strémt, und

wobei Ol von der Schmierél-Quelle (22) durch den
zweiten Regler (24) und durch den Impulszeitgeber
(26, 28) und somit zu dem Oleinlass (44) des Mehr-
weg-Olgenerators und durch die Olrohre (58, 72)
stromt, und wobei der in den Lufteinlass (54) des
Mehrweg-Olgenerators eintretende Luftstrom in die
Ringraume (60) strémt, und wodurch sich der OI-
strom durch die Olrohre (58, 72) und der Luftstrom
durch die Ringrdume (60) mischen und zu der und
durch die Diise (82) strdmen, wobei sie einen Olne-
bel erzeugen, der auf die Strickmaschine (2) gelenkt
werden kann,

wobei der Mehrweg-Olgenerator (20, 40) ein Geh&u-
se (42) umfasst,

dadurch gekennzeichnet, dass

eine untere Wand des Gehauses eine untere ge-
pragte Scheibe (46) definiert, die gelocht ist, um min-
destens einen Oleinlass (44) zu definieren,

wobei der Mehrweg-Olgenerator (20,40) in dem Ge-
hause (42) Uber der unteren gepragten Scheibe (46)
eine mittlere gepragte Scheibe (48), die gelocht ist,
um erste Offnungen fiir die Olrohre (58, 72) zu defi-
nieren,

und eine obere gepragte Scheibe (50)umfasst, die
zweite Offnungen definiert, die gréRer als die ersten
Offnungen sind, um die Luftrohre (76) mit den OI-
rohren (58, 72) darin aufzunehmen,,

wodurch ermdglicht wird, dass der Luftstrom den Ol-
strom bei den Ausldssen (58a) der Olrohre (58, 72)
mitfihrt und diesen zu den Disen (82) lenkt.
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(")InebeI-Schmiersystem nach Anspruch 1,

wobei sich die Auslasse (58a) der Olrohre (58, 72)
und die Auslasse der Luftrohre (76) fiir jede Olnebel-
Schmiereinrichtung (10) aulerhalb des Gehauses
(42) befinden,

wobei jede der mindestens einen Olnebel-Schmier-
einrichtungen (10) ferner fir jede Dise (82) ein
Kupplungsrohr (90) mit einem proximalen Ende um-
fasst, das mit dem Auslass der Olrohre (58, 72) und
mit dem Auslass des Luftrohrs (76) in Fluidverbin-
dung stehen kann, und ein distales Ende, das mit
dem proximalen Ende der Diise (82) in Fluidverbin-
dung stehen kann.

(")InebeI-Schmiersystem nach Anspruch 2, wobei
das Kupplungsrohr (90) ein biegsames Kunststoff-
rohr enthalt.

Olnebel-Schmiersystem nach einem der Anspriiche
1 bis 3, wobei die Diise (82) ein Rohr mit proximalem
und distalem Ende und einer zentralen Bohrung um-
fasst, und:

(i) bei dem distalen Ende einen Bohrungsdurch-
messer D3 aufweist und proximal verlauft, (ii)
einen Durchmesser D2 kleiner als ein Durch-
messer D1 aufweist und von dem Abschnitt mit
dem Durchmesser D3 proximal ausgeht, und (iii)
den Durchmesser D1 gréRer als der Abschnitt
D2 aufweist und von dem Abschnitt D2 proximal
ausgeht.

(")InebeI-Schmiersystem nach Anspruch 4, wobei
der Durchmesser D1 der Dise (82) naherungsweise
0,508 mm (0,03 Zoll) betragt, der Durchmesser D2
naherungsweise 0,762 mm (0,02 Zoll) betragt und
der Durchmesser D3 naherungsweise 1,016 mm
(0,04 Zoll) betragt.

Olnebel-Schmiersystem nach einem der Anspriiche
2 bis 5, wobei (a) das proximale Ende des Kupp-
lungsrohrs (90) Giber die AuRenoberflache des Ol-
rohrs (58, 72) geschoben ist und mindestens ein Teil
davon in den Ringraum (60) eingefthrt ist, um nur
den Olstrom zu empfangen, oder (b) das proximale
Ende des Kupplungsrohrs (90) tiber die Aul3enober-
flache des Olrohrs (76) geschoben ist, um sowohl
den Luftstrom als auch den Olstrom zu empfangen,
wahrend das distale Ende des Kupplungsrohrs (90)
mitdem proximalen Ende der Diise (82) in Eingriffist.

(")InebeI-Schmiersystem nach Anspruch 6, wobei
das Luftrohr (76) an der AuBenoberflache radial
nach auen verlaufende Widerhaken (80) aufweist
und wobei die Widerhaken (80) des Luftrohrs (76)
mit einer Bohrungsoberfliche des proximalen Endes
des Kupplungsrohrs (90) fest in Eingriff sind.
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10.

(")InebeI-Schmiersystem nach Anspruch 6, wobei die
Duse (82) beiihrem proximalen Ende an der Auf3en-
oberflache radial nach auRen verlaufende Widerha-
ken (94) aufweist,

wodurch das distale Ende des Kupplungsrohrs (90)
axial auf das proximale Ende der Dise (82) gescho-
ben ist,

wobei die Widerhaken (94) der Diuse (82) mit einer
Bohrungsoberflache des distalen Endes des Kupp-
lungsrohrs (90) fest in Eingriff sind.

Olnebel-Schmiersystem nach einem der Anspriiche
1 bis 8, das bei einer Quelle von Schmierdl unter
Druck wie etwa einem Olbehalter (5) mit einer Quelle
von Druckluft wie etwa einem Kompressor (3) be-
treibbar ist, wobei das (")InebeI-Schmiersystem um-
fasst:

mehrere Strickmaschinen (2),

eine Olnebel-Schmiereinrichtung (10), die jeder
der Strickmaschinen (2) zugeordnet ist, und
ein Leitungssystem, das jeder der Olnebel-
Schmiereinrichtung (10) Druckluft und Schmier-
6l unter Druck zufthrt.

(")InebeI-Schmiersystem nach Anspruch 1, wobei
der Druck der Druckluft von der Druckluft-Quelle (12)
0,69 Bar (10 PSI) oder mehr betragt, wobei der erste
Regler dafiir ausgelegt ist, die Druckluft auf etwa
0,69 Bar (10 PSI) zu verringern, wobei das Ol von
der Schmierdl-Quelle (22) unter einem Druck von
etwa 0,34 Bar (5 PSI) steht und wobei der Olimpuls-
zeitgeber dafiir ausgelegt ist, den Olstrahl etwa 5mal
pro Minute auszustof3en, wobei jeder Impuls etwa
0,2 bis 0,3 Sekunden dauert, und wobei der Olstrahl
aus der Dise mitetwa 0,14 bis 0,34 Bar (2 bis 5 PSI)
ausgestolen wird.

Revendications

Systeme de lubrification a pulvérisation d’huile pour
machines a tricoter (2), pouvant fonctionner avec
une source (12) d’air comprimé et une source (22)
d’huile de lubrification sous pression, comprenant
au moins un lubrificateur a pulvérisation d’huile (10)
avec:

a. un filtre d’écoulement d’air (14) adapté pour
recevoir I'air comprimé s’écoulant de ladite sour-
ce (12) et pour réduire la quantité d’eau dans
I’écoulement d’air,

b. une soupape (16) adaptée pour commander
ledit écoulement d’air,

c. un premier régulateur (18) adapté pour régler
une pression sélectionnée dudit écoulement
d’air, et

d. un second régulateur (24) adapté pour rece-
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voir un écoulement d’huile provenant de ladite
source (22) et pour régler la pression sélection-
née dudit écoulement d’huile,

e. une minuterie d’impulsions (26, 28) adaptée
pour éjecter ledit écoulement d’huile dans une
fréquence sélectionnée d’'impulsions,

f. un générateur d’huile a ports multiples (20, 40)
ayantune chambre a huile (52) ayantune entrée
d’huile (44), une entrée d’air (54) et plusieurs
tubes d’huile (58, 72) dont chacun a une entrée
et une sortie et est situé dans un tube d’air (76)
de plus grand alésage qui entoure ledit tube
d’huile (58, 72) et crée un espace annulaire (60)
entre ledit tube d’huile (58, 72) et le tube d’air
(76), et

g. au moins une buse (82),

le lubrificateur a pulvérisation d’huile (10) est confi-
guré de telle sorte que I'air comprimé provenant de
ladite source (12) s’écoule a travers ledit filtre
d’écoulement d’air (14), ladite soupape (16) et ledit
premier régulateur (18), dans lequel 'air est filtré et
régulé en pression, et s’écoule de la vers ladite en-
trée d’air (54) de générateur d’huile a ports multiples,
et

dans lequel I'huile provenant de ladite source (22)
s’écoule a travers ledit second régulateur (24) et la
minuterie d’'impulsions (26, 28), puis a ladite entrée
d’huile (44) de générateur d’huile a ports multiples
et a travers lesdits tubes d’huile (58, 72), et

ou ledit écoulement d’air entrant dans ladite entrée
d’'air (54) de générateur d’huile a ports multiples
s’écoule dans lesdits espaces annulaires (60), et
ou ledit écoulement d’huile a travers lesdits tubes
d’huile (58, 72) et ledit écoulement d’air a travers
lesdits espaces annulaires (60) se mélangent et
s’écoulent vers et a travers ladite buse (82), produi-
sant une pulvérisation d’huile pouvant étre dirigé sur
ladite machine a tricoter (2),

dans lequel ledit générateur d’huile a ports multiples
(20, 40) comprend un boitier (42),

caractérisé en ce qu’une paroi inférieure dudit boi-
tier définit une piéce inférieure (46) perforé pour dé-
finir au moins une entrée d’huile (44),

dans lequel ledit générateur d’huile a ports multiples
(20, 40) comprend, a l'intérieur dudit boitier (42), une
piece médiane (48) au-dessus de ladite piece infé-
rieure (46) perforée pour définir les premiéres ouver-
tures pour lesdits tubes d’huile (58, 72),

et une piéce supérieure (50) définissant des secon-
des ouvertures plus grandes que lesdites premiéres
ouvertures pour recevoir lesdits tubes d’air (76),
avec lesdits tubes d’huile (58, 72) a l'intérieur,
permettant ainsi a I'écoulement d’air d’entrainer
I'écoulement d’huile auxdites sorties (58a) desdits
tubes d’huile (58, 72) et de les diriger vers lesdites
buses (82).
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2,

Systeme de lubrification a pulvérisation d’huile selon
la revendication 1,

dans lequel, pour chaque lubrificateur a pulvérisa-
tion d’huile (10), lesdites sorties (58a) desdits tubes
d’huile (58, 72) et des sorties desdits tubes d’air (76)
sont situés a I'extérieur dudit boitier (42),

dans lequel chacun desdits au moins un lubrificateur
a pulvérisation d’huile (10) comprend en outre pour
chaque buse (82) un tube de couplage (90) ayant
une extrémité proximale qui peut étre en connexion
fluidique avec ladite sortie desdits tubes d’huile (58,
72) et ladite sortie desdits tubes d’air (76) et une
extrémité distale qui peut étre en connexion fluidique
avec ladite extrémité proximale de ladite buse (82).

Systeme de lubrification a pulvérisation d’huile selon
larevendication 2, dans lequel ledit tube de couplage
(90) comprend un tube en plastique flexible.

Systeme de lubrification a pulvérisation d’huile selon
I'une des revendications 1 a 3 ou ladite buse (82)
comprend un tube ayant des extrémités proximales
et distales et un alésage central et : (i) ayant un dia-
meétre d’alésage D3 al'extrémité distale et s’étendant
de maniére proximale, (ii) ayant un diametre D2 in-
férieur a un diamétre D1 et s’étendant de maniéere
proximale a partir de la partie de diamétre D3 et (iii)
ayant le diamétre D1 supérieur a la partie D2 et
s’étendant de maniéere proximale depuis la partie D2.

Systeme de lubrification a pulvérisation d’huile selon
la revendication 4 ou le diamétre D1 de ladite buse
(82), est d’environ 0,508 mm (0,03 pouce), le dia-
meétre D2 est d’environ 0,762 mm (0,02 pouce), et
le diameétre D3 estd’environ 1,016 mm (0,04 pouce).

Systeme de lubrification a pulvérisation d’huile selon
I'une des revendications 2 a 5 ou (a) ladite extrémité
proximale dudit tube de couplage (90) est glissée
sur la surface extérieure dudit tube d’huile (58, 72)
et au moins une partie de celui-ci est insérée dans
ledit espace annulaire (60) pour recevoir unique-
ment I'écoulement d’huile ou (b) ladite extrémité
proximale dudit tube de couplage (90) est glissée
sur la surface extérieure dudit tube d’air (76) pour
recevoir a la fois un écoulement d’air et un écoule-
ment d’huile, tandis que ladite extrémité distale dudit
tube de couplage (90) est en prise avec ladite extré-
mité proximale de ladite buse (82).

Systeme de lubrification a pulvérisation d’huile selon
la revendication 6 ou ledit tube d’air (76) a des ar-
dillons (80) s’étendant radialement vers I'extérieur
sur la surface extérieure, et lesdits ardillons (80) du-
dittube d’air (76) sont solidement en prises avec une
surface d’alésage de ladite extrémité proximale dudit
tube de couplage (90).
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Systeme de lubrification a pulvérisation d’huile selon
la revendication 6, dans lequel ladite buse (82) a des
ardillons (94) s’étendant radialement vers I'extérieur
au niveau de la surface externe a son extrémité
proximale,

ou ladite extrémité distale dudit tube de couplage
(90) est glissée axialement sur ladite extrémité proxi-
male de ladite buse (82), ou lesdits ardillons (94) de
ladite buse (82) sont solidement en prises avec une
surface d’alésage de ladite extrémité distale dudit
tube de couplage (90).

Systeme de lubrification a pulvérisation d’huile selon
'une des revendications 1 a 8, fonctionnant avec
une source d’air comprimé, tel qu’'un compresseur
(3), a une source d’huile lubrifiante sous pression,
tel qu’un réservoir d’huile (5), comprenant :

une pluralité de machines a tricoter (2),

un lubrificateur a pulvérisation d’huile (10), as-
socié a chacune desdites machines a tricoter
(2), et

un systéme de conduits d’alimentation en air
comprimé et en huile lubrifiante sous pression
pour chacun desdits lubrificateurs a pulvérisa-
tion d’huile (10).

Systeme de lubrification a pulvérisation d’huile selon
la revendication 1, dans lequel la pression dudit air
comprimé provenant de ladite source (12) est de
0,69 bar (10 PSI) ou plus, ledit premier régulateur
estadapté pourréduire ladite pression d’aira environ
0,69 bar (10 PSI), ladite huile provenant de ladite
source (22) est a une pression d’environ 0,34 bar (5
PSI), et ledit minuteur d’'impulsions d’huile est congu
pour éjecter la pulvérisation d’huile environ 5 fois par
minute, chaque impulsion ayant une durée d’environ
0,2 a 0,3 seconde, et ladite pulvérisation d’huile est
éjecté de ladite buse a une pression d’environ 0, 14
a 0,34 bar (2 a 5 PSI).
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FIG. 1A

FIG. 1B
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FIG. 1C



EP 3 084 055 B1

/’“’"M\

V2.

¢ 'Ol mw\mama
\\rl//
)
~ |
7L \\
SHhz
//.
582 N
NN

13



EP 3 084 055 B1

FIG. 3

//\
|
=

=

14



EP 3 084 055 B1

FIG. 6
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FIG. 5A
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FIG. 7
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