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The present invention relates to improvements 
in needle cooling devices and relates more par 
ticularly to a device for continuously cooling the 
needle in a sewing machine. 
The present invention provides for the appli 

cation of a plurality of jets of a cooling medium 
at high velocity directly to the eye of a needle 
during the sewing operation. By applying high 
velocity jets of the cooling medium continu 
ously to the eye of the needle, an effective trans 
fer of heat is obtained between the needle and 
the cooling medium not only during the Sewing, 
but also during the time when the needle is at 
a standstill. The various objects and advantages 
of the present invention will be apparent and 
best understood from the following description 
and the accompanying drawings, in Which: 

Fig. 1 is an end view in partial Section of 2. 
needle cooling device embodying the invention; 
and 

Fig. 2 is a bottom view of the needle cooling 
device illustrated in Fig. 1. 

Referring now to the drawings, Fig. 1 illus 
trates the end of a sewing machine head in 
Which a hollow needle bar 2 is mounted. The 
needle bar 2 is in the form of a tube and is slid 
ably supported in the head in Spaced bearings. 
The needle bar 2 is reciprocated vertically in the 
sewing machine head during the sewing opera 
tion in the usual manner by Suitable mechanisrin 
(not shown). 
In the illustrated embodiment, the upper bear 

ing for the needle bar 2 consists of a fitting or 
sleeve 3 that is threaded to the head f and into 
which the upper end of needle bar 2 is slidably 
fitted. A coupling 4 is supported on the fitting 
3 by studs 5 with the lower end 6 of the coupling 
extending into the upper end of the needle bar 2. 
The lower end 6 of the coupling 4 makes a sliding 
fit inside of the needle bar 2 and extends into 
the end of the needle bar a suitable distance to 
form a seal during reciprocation of the needle 
bar 2. The upper end 7 of the coupling 4 receives 
the end of a tube 8 of Suitable material. The 
tube 8 may be made of rubber and it connects 
the hollow needle bar to a Source of a cooling 
medium under pressure Such as air which may 
be Supplied from an air compressor. 

For the purposes of the following description 
air Will be referred to as the cooling medium, 
but it will be understood that a coolant such as 
water in atomized form may be injected into 
the cooling air, or other suitable coolants may 
be employed if desired. A lubricant may also 
be added to the Cooling air So as to lubricate the 
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2 
thread in order to facilitate the sewing operation. 
It has been found that in sewing certain goods 
Such as plastics and/or when sewing with syn 
thetic thread such as nylon, the addition of Such 
lubrication materially assists the sewability and 
reduces heat from the friction of the thread 
passing through the eye of the needle. 
As shown in Fig. 1, the fitting 3 may be re 

ceSSed to provide a passageway as indicated at 3 
surrounding the connection of the needle bar 2 
with the coupling 4. The passageway 9 con 
municates with vents 0 in the coupling support 
that permit any of the cooling air that escapes 
between the coupling and the needle bar to paSS 
from the head. However, the cooling air may 
be Supplied under pressure to the needle bar 2 
by attaching the flexible, rubber tube 8 directly 
to the upper end of the hollow needle bar. Also, 
in types of sewing machines where the needle 
bar does not protrude above the top of the sew 
ing machine head, the cooling air may be ad 
mitted under pressure to the needle bar through 
a suitable port or slide valve located within the 
head. 
The hollow needle bar 2 permits the cooling 

air to paSS through it without a substantial drop 
in pressure to the lower end of the needle bar 2 
where a needle is supported in a chuck 2. 
The chuck f2 is fitted within the opening at the 
lower end of the hollow needle bar 2 and is pro 
vided with a receptacle to receive the needle . 
The needle i? may be held in place by a set screw 
3 that extends through the needle bar and the 
chuck with its end bearing against the shank of 
the needle when tightened, as shown in Fig. 2. 
The chuck 2 is provided with a plurality of 

inclined passageways 4 that are spaced about 
the needle supported therein. The passage 
WayS 4 are each inclined at an angle which di 
rects a high velocity jet of the cooling air that 
is contained under pressure in the needle bar 
downwardly so that the jets impinge directly 
upon the eye of the needle as indicated by 
the arrows in Fig. 1. By the term high velocity, 
a Velocity is meant where a turbulent movement 
of the cooling air in the jet is obtained. When 
Such a high Velocity jet Strikes the needle at 
the eye thereof, the turbulent movement of the 
cooling air in the jet results in a highly effective 
and rapid heat transfer between the needle and 
the cooling air. A turbulent movement of the 
cooling air in the jets may be obtained at Ve 
locities having the equivalent of a Reynold num 
ber of approximately 2300 or above (when meas 
ured in consistent units). 
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To obtain the desired velocity of the jets using 
air under 10 pounds pressure per square inch, 
the passageways 4 are made relatively Small in 
diameter with their length being sufficient to 
project the cooling air in a stream of uniform 
cross-section to the point where it impinges on 
the eye of the needle. The diameter of the pas 
sageways 4 may be as small as can be drilled 
conveniently and their length should be approxi 
mately five times their diameter. Although these 
values are not critical, the pressure drop pro 
duced will be too great if the passageWays are 
made too long, but on the other hand they Will 
not serve properly to direct the jets to the eye 
of the needle if they are made too short. 
In the illustrated embodiment of the invention 

the hollow needle bar 2 and the chuck 2 form 
a chambered member which is connected to and 
reciprocates With the needle l'. Thus, the Con 
verging jets of cooling medium emerging from 
the inclined outlet passageways 4 are at all 
times directed at the eye of the needle and this 
critical point where the needle contacts with 
the thread is continuously cooled thereby. 
In accordance with the present invention the 

high velocity jets of the cooling air impinge di 
rectly upon the eye of the needle which is the 
point where frictional energy due to penetration 
of the fabric being sewn is developed and Where 
the maximum temperature of the needle occurs. 
Therefore, the desired cooling is obtained at the 
source of the heat and the needle temperature 
is substantially reduced during the Sewing Opera 
tion. 
When the needle penetrates the fabric the jets 

discharge the air along the needle shaft against 
the fabric at a point where the Stitch Will be 
drawn up. In heavy sewing operations at high 
speed, needle temperatures may run between 
350-600°F., if no cooler is employed. Use of the 
present cooler using air at 10 pounds per Square 
inch pressure has been found to reduce the ten 
perature at the needle eye by about 250 F. In 
normal Sewing operations through heavy goods, 
when the needle is withdrawn from the goods 
at a machine stoppage the high temperature of 
the needle may readily cause fusing or weakening 
of synthetic threads, because the rate of cooling 
of the needle in still air is slow and the thread 
lays against the hot needle for a considerable 
period of time. It is impossible to touch a needle 
Stopped under these conditions without burning 
one's fingers. When however the present needle 
cooler is used and the sewing machine stops With 
the needle above the fabric, the rate of cooling 
is extremely rapid so that the needle may be 
inmediately grasped between the thumb and 
forefinger Without any sensation of warmth from 
the needle. Attempts to measure this rate of 
cooling indicate that the needle reaches a tem 
perature belOW 150° F. in leSS tham tWO SeCOndS 
and probably within a fraction of a second. This 
is very important when sewing with thread made 
of Synthetics such as nylon because most breaks 
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4 
due to fusing or weakening of the thread OCCur 
when the machine is stopped and the needle is 
retracted from the goods. 
The needle cooler of the present invention not 

only assists in the sewing of synthetic threads, 
but it also prevents the fusing or weakening of 
synthetic fabrics which are being sewn and Which 
are readily damaged by a hot needle. 

It Will be understood that various modifica 
tions and changes may be made in the illustrated 
embodiment of the invention without departing 
from the scope of the invention as defined by 
the following claims. 
I claim: 
1. In a device for continuously cooling a needle 

of a sewing machine, the combination which in 
cludes a hollow needle bar mounted for vertical 
reciprocation in a head of a sewing machine, 
Said needlebar having an upper end and a lower 
end and being Open at its upper end, a coupling 
for connecting the upper end of the needle bar 
to a source of a cooling medium under pressure 
and including a sleeve mounted in a fixed posi 
tion. On the head of the Sewing machine, said 
sleeve being open at its ends and having one end 
slidably fitted within the open end of the needle 
bar, and a tubular member connecting the other 
end of the sleeve to the source of the cooling 
meditum. 

2. A device for continuously cooling a needle 
of a sewing machine which comprises a hollow 
needle bar mounted for vertical reciprocation in 
the head of a sewing machine, said needle bar 
having an upper end and a lower end with a 
chamber connecting the upper and lower ends 
thereof, coupling means for connecting the hol 
low needle bar to a source of a cooling medium 
under pressure, said coupling means comprising 
a fixed member mounted on the head of the sew 
ing machine, Said fixed member including a 
sleeve, said sleeve being open at its ends and 
having one end slidably fitted within the upper 
end of the needle bar and its other end connected 
to the Source of the cooling medium, a needle 
holding chuck located at the lower end of the 
needle bar, said chuck having a plurality of in 
clined passageways therein, said passageways 
being Spaced relative to each other and being in 
clined at an angle With respect to the axis of the 
needle bar to direct converging jets of the cooling 
medium toward a point located beyond the lower 
end of the needle bar and the needle holding 
chuck. 
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