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This invention relates to a machine having
as one of its parts a hollow reciprocable bar,
and the object thereof is to construct such a
machine with the hollow reciprocable bar

5 used to force a jet of air in the vicinity of
the field of action of punches, needle points,
or other tools used on the machine.
One object of the present invention is to
provide a pump device for blowing a jet of air
107 1n the vicinity of a tool used on a machine
having a hollow reciprocable bar without the
addition of any auxiliary structure to the ma-
chine. o

A further object of the present invention
is more particularly to provide a stitching
and perforating or similar machine having a
new and improved device for blowing a jet of
air in the vicinity of the tool operating on the
work.

A further object of the present invention is
to provide a stitching and perforating or

other machine, with a new and improved de-

vice for blowing the loose material such as the
punchings, or threads, from under the points
25 of the punch, needle, or other tool.

A further object of the present invention is
. to change one of the ‘éssential parts of a
stitching, perforating or other machine in
such a manner that it forms a pump for fore-
ing a draft of air in the vicinity of a tool
used on the machine and thus does away with

auxiliary pumping devices. _
Other objects-and features.of the invention
will more fully appear from the following
a5 description and accompanying drawings and

will be particularly pointed out in the claims.

The drawings illustrate both in perspec-
tive and detail a preferred form of the iniven-
“tion adapted for use in a stitching and per-
a0 forating machine and embodying the broad
. principles of the invention. ;
In the drawings: _ <
- Fig. 1 is a side elevation of a stitching and
perforating machine showing a sectional
15 view of the pumping device of the present in-
vention; o ’
‘ Fig. 2 is a front elevation of the needle bar
-and block; ~

and block; S ,

Fig. 4 is a modification of the pump, with

valves to control the admission and emission

of the air to and from thé pump chamber.
Only such meshanism is illustrated as is

necessary to show the invention itself as ap-

>
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Fl%l 3 is a side elevation of the needle bar-

plied to a stitching and perforating machine.
A machine in connection with which a pre-
ferred form of the present invention is par-
ticularly useful is fully described and claimed
in my Patent No. 1,523,931, granted January
20; 1925, but the invention is not limited to
use with this machine and may be used in
any machine having a reciprocable member
where it is desirable to direct a blast of air
at a desired point as to blow loose material
away from the work being operated upon as
in the present instance, or for any purpose.

. The mechanism illustrated herein is de-
signed to be used on a machine having a re-
ciprocable -member and a fixed barrel or
sleeve, in which the top of the member recip-
rocates, to compress air in the barrel between =
the reciprocable member and the end of the
barrel, and blow the air through and out of
an orifice, in the othef end of the reciprocable
member to which a tool may be attached, as,
for example, into the vicinity of the field of
action of the tool to cool the tool or blow loose
material, either dirt or small pieces of the
work-material, from under the tool. The bar- 80 -
rel has been used heretofore merely as a pro- -
tection for the operator of the machine, to
form a stationary guard for the end of the re-
ciprocable member and prevent injury to the
i)lperator by the reciprocable member striking. 85

im., .

As illustrated herein the invention is at-
tached to a stitching and perforating ma-
¢hine having a frame with-a head, 1, and up-
per and lower needle bar guides, 2 and 3 re- g9
spectively. TIn the head are mounted, one be-
hind the other a vertically reciprocable needle
bar, 4, a vertically reciprocable punch bar, 5,
and a vertically movable presser-foot bar, 6.

At the lower end of the needle bar is a needle g5 -
holder, 7, consisting of a block, 8, and a shank,
9,in which are fastened the needles, 10, and at
the bottom of the punch bar is a punch holder,
11, comprising a vertical shank, 12, terminat-
ing in a forwardly projecting foot, 13, in 100
which are mounted hollow steel punches, 14.

" The punch bar is reciprocated by means
including a gear, 15, and a pinion, 16, in the
manner fully set forth in the co-pending ap-
plication referred to above. The main drive 105
shaft, 17, carries the usual disk, 18, provided
with a stud, 19, eccentric to the drive shaft
iand connected by a link to a stud, 20, on a
collar, 21, carried by the needle bar. It is ob-
vious that movement of the disk is trans- 110
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mitted to the neédle bar and that when fhe

eccentric stud, 19, is near its upper or lower

position the needle bar has a relatively slow
movement which occurs during the end por-
tion of each reciprocation, but when the ec-
centric stud is at a position midway between
its upper and lower positions the needle bar
has a relatively rapid movement, which oc-

- curs during the middle portion of each recip-

10

rocation. o
This invention as attached to a stitching
and perforating machine, is preferably ap-

. plied to the vertically reciprocable needle bar,

The needle bar is made in the form of a tube,
of any material which will stand the wear,
and the fact that it is in the form of a tube
causes it to be very light in weight besides

- making it adaptable for the purposes of the

20

invention. In the preferrved form of the in-
vention shown in Fig. 1, the upper end, 22,
of the needle bar is closed except for a re-
stricted opening, 23, and reciprocates in a bar-

“rel, 24, which fits tightly around the bar and

o~
N

is secured to the upper needle bar guide by

5. means of threads cut on the bottom of the bar-

rel engaging the complementary threads cut

" in the guide. The barrel seats against a pack-
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ing, 25, to prevent air from escaping when
compressed in the barrel by means of the up-
ward movement of the Teciprocating needle
bar. In the form of the invention illustrated
in Fig. 1 the top of the barrel is permanently
closed and air is both sucked in and blown out
through the hollow needle bar in which the
bar reciprocates.

In the lower end of the needle bar is the

‘needle holder, heretofore mentioned, which is

fastened in the needle bar by means of a pin,

926, extending through the shank of the holder 80
and projecting into openings in the needle .

bar. A restricted orifice, 27, is formed be-
tween the needles in the block and extends up-
wardly through the shank nearly to the pin,
26, which holds the needle block to the needle
bar, and the orifice is so positioned that a blast
of air issuing therefrom will blow in the vi-
cinity of the field of action of the tool, in this
case the needles, to blow loose material from
under the needles. A groove, 28, is formed
longitudinally along the surface of the shank
and communicates at its lower end with the

‘orifice, 27, and at its upper end with the

hollow interior or chamber, 29, of the needle

.. bar, so that air under pressure in this cham-
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ber is conducted around the pin, 26, and may -

easily pass through and escape from the ori-

fice in the needle block. The groove is pref- .

erably of the shape shown so.that when it is
formed the shank of the needle holder and the
pin for keeping the holder in the needle bar
remain as strong as possible. . L
When the needle bar moves downwardly
during the normal operation of the machine
air is sucked into the chamber, 29, through the
orifice, 27, and groove, 28, and passes on into
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the upper chamber, 30, presented by the inte-
rior of the barrel, 24; then when the needle

bar moves upwardly the air is compressed in
the chamber, 30, and flows in the reverse di-

rection through the chamber, 29, and groove,
28, and issuies from the restricted orifice, 27,
in a blast which blows any loose material,
such as punchings or threads, from under the
needles.

The movenient of the needle bar is such that
the cycle, including both the upward and
downward stroke, may be divided into four
parts: First, a period of rapid upward move-
ment when the bar is near the mid position of
the' upward stroke and during which the
needles are being withdrawn from the work;
second, & period of relatively slow movement
when the bar is near and at the top of its
stroke and during which the needles are held
above the worlk; third, a period of rapid
downward movement when the bar is near the
mid position of the down stroke and during
which the needles puncture the work; fourth,
a. period of relatively slow movement when
the bar is near and at the bottom of its stroke
and during which the needles are buried in the
work. ’ ' _ :

‘When the machine is just being put in mo-
tion with the needle bar at the extreme limit
of its downward movement, the chamber, 30,
is opened up to its largest capacity and is
filled with air. As the bar slowly rises at the
beginning of the strok¢ the air is slightly
compressed in the chamber, 80, and a small
amount of it gradually escapes through the
restricted opening, 23, in the head of the

needle bar into the chamber, 29, but the large
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majority of the air remains in the chamber,

Theé period of slow movement is followed
by the period of rapid upward movement dur-
ing which the air remaining in the chamber,
30, is quickly and highly compressed.

The period of rapid-upward movement
merges into the period of slight movement
when the bar is near and at the top of its
stroke at which time the air in chamber, 30,
is under great compression and escapes
through the restricted opening in a blast, the
force of which is communicated to the air in
the chamber, 29, causing a like blast to be
emitted from the restricted orifice, 27, for
blowing loose material  from under Jthe
needles. It will thus be seen that due to the
practically closed-off- upper end of the needle.
bar and way in which the needle bar is re-
ciprocated that no appreciable amount of air
issues from the orifice, 27, until the needles
have been raised above the work, and that

when the air does come out, it issues as a force--

ful blast instead of a slow. steady stream to
blow the loose material from the portions of
the work which will be punctured by the next
stroke of the needle. =~ =

When the needle bar is on.its downward

10
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stroke the same action takes place in the

reverse direction. No appreciable amount of

air is sucked into the chamber until the needle .

bar is down toward the lower end of its down-
ward movement. :
The modification shown in Fig. 4 is the
same in all its essentials as the form shown in
Fig. 1, except that valves, 31 and 32, are
formed in the top of the barrel and the top of
the needle bar respectively. The valves are

- formed in plugs, 33 and 84, and consist of

. small balls, 35 and 36, held against openings,

37 and 38, by means of springs, 39 and 40,

‘which bear against smaller apertured plugs,-

41 and 42, held in the bottoms of the larger
plugs. When these valves are used the air is

- sucked into the chamber 30, through the open-

25

30

35

40

ing, 387, and the upper valve, 31, and when
the chamber is full the spring, 39, reseats the
ball, 35, so that the air impounded may not
escape through the top of the barrel. On the
upward stroke of the needle bar, the valve, 32,
operates to permit the air to escape from the
chamber, 30, into the chamber, 29, from which
it passes through the groove, 28, and orifice,
27, to blow material from under the needles as
heretofore described. = . :

In the operation of the modification shown
in Fig. 4 the flow of the air on the compres-
sion, or upward, stroke of the needle bar is
the same as that described for the preferred

formof the invention shown in Fig. 1 but on”

the downward, or Suction, stroke of the needle
bar the air does not have to pass through the
chamber, 29, in order to enter the chamber, 30,
and so it enters the chamber, 30, in a fairly
steady stream from the time that the differ-
ence in pressure between the air on the outside
of the barrel and the vacuum in the chamber,
30, is sufficient to overcome the force of the
spring, 39, until the pressures in the chamber
and outside are practically equal. =

It will thus be seen that a very simple pump
is formed of parts already used in the making
of the machine with the reciprocable membe
forming a movable element of the pump, and
although a particular form of the invention
has been illustrated it is obvious that changes
may- be made without departing from the

60 spirit of the invention. The invention, as
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applied to a stitching and perforating ma-
chine, has been used on the needle bar but it
may be equally well applied to any other
hollow reciprocating bar on this machine, or
to a like part on any other machine, where it
is desirable to blow loose material away from
the work being operated upon, or for any
other purpose. Since the invention is of gén-
eral application and has many uses, it is de-
sired that it be construed as broadly as the
limitations in the claims, taken in conjunction
with the prior art, may allow.

Having thus described the invention, what
is claimed asnew, and desired to be secured by
Letters Patent, is;

1. In a machine of the character described,

a hollow reciprocable bar with a tool and a-

restricted orifice at the lower end, and means
acting upon and induced by the reciprocation
of the bar to compress air above said bar and
force it through the hollow bar and out
through the orifice, in the vicinity of the field
¢f action of the tool. '

2. A stitching and perforating machine
having a reciprocable punching bar, a recipro-
cable needle bar, one of said bars being hollow

-and means co-operating with the head of the

hollow bar acting when the bar is reciprocated
to force a jet of air through said bar to blow
away the punchings. _ _

3. In a machine of the character described,
a hollow reciprocable bar with a restricted
orifice at its lower end, a tcol carried by the
lower end of said bar, and a fixed barrel in

which the upper end of said bar reciprocates, !

having its upper énd acting to prevent the
escape of air therefrom, and its lower end fit-
ting over the bar, the barrel and bar co-operat-
ing to compress air above said bar and force

it through the hollow bar and out through.

suid orifice to blow loose material from under
said tool. I :
4. In a stitching machine having a head, a

reciprocable hollow needle bar having an ori- -
fice at its lower end, a needle carried by the ¢
lower end of the bar, a barrel closed at its .

upper end and fixed to-the head, in which the
upper end of the needle bar reciprocates, the

barrel and bar co-operating to compress air’

above said bar, and force it through the hol-
low bar and out through said orifice to blow
loose material from under said tool.

5. In a stitching machine, a movable hollow
needle bar, a needle block held in the lower
end of the needle bar, and having an opening
longitudinally therethrough, said opening
communicating at one end with the hollow in
the needle bar, and at the other end present-
ing an orifice in the needle block so positioned
that a jet of air issuing from said orifice will
blow loose material from under the needle.

6. A stitching machine comprising a head,

80
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a movable hollow needle bar, a needle block

held in the lower end of the needle bar, and

having a groove longitudinally therethrough,

said groove communicating at one end with
the hollow in the needle bar, and at the other
end presenting a restricted orifice in the

needle block, a barrel fixed on the head and

in which the upper end of the needle bar
moves, the said barrel and bar co-operating
to force a draft of air through the needle

115

bar and groove and from said orifice to blow -

loose material from under the needle.
7. In a machine of the character described,

‘125

a hollow reciprocable bar with a restricted
orifice at the lower end, and a head having a .

restricted opening therethrough at the upper

end, a fixed barrel in which the upper end of -
- said bar reciprocates having its upper end

130
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acting to prevent; the escape of air therefrom;

- and its lower end fitting over the bar, the bar-

10

‘rel and bar co-operating on the up stroke of

the bar to compress air above said head and
force it out through the orifice at the lower
end in a blast. : :

8. A machine having the construction de-
fined in claim 7 together with means for vary-
ing the reciprocation ‘of the bar to produce
a relatively rapid movement during the mid-
dle portion and a relatively slow movemens
during the end portions of each reciprocation,
thus insuring a rapid compression of the air
above the head and time for the discharge
of the blast when the air is at substantially
full compression. ‘

9. A machine of the character described
comprising 8 hollow reciprocable bar with
a restricted orifice at the lower end and a head
having a restricted opening therethrough at
the upper end, a fixed barrel in which the
upper end of said bar reciprocates having its
upper end acting to prevent the escape of air
therefrom, and its lower end fitting over the
bar, the barrel and bar co-operating to cause
a progressively increasing compression of air

"~ in sald barrel as the head of the bar moves

30

toward the upper end of the barrel, which

-will produce an effective blast of air from

said orifice before and during the dwell of
the reciprocating bar in the end portion of
its upward movement, adapted to force a
blast of air through the orifice at the lower
end of the bar.

10. A machine of the character described
comprising a hollow reciprocable bar with a
tool at the lower end and a restricted orifice

" located in proximity to the tool and a head

49

having a restricted opening therethrough at
the upper end, a fixed barrel closed at its
upper end in which the upper end of said bar

reciprocates and its lower end fitting over

1,686,439

the bar, the barrel and bar co-operating to
produce a progressively increasing compres-
sion of air in said barrel which will be sub-
stantially ineffective during the initial move-
ment of the head of the bar toward the upper
end of the barrel and will produce an effec-
tive blast of air from said orifice when the

.air is highly compressed within said barrel

prior to and during the dwell of the recip-
rocable bar at the end portion of its upward
movement, whereby loose material in the vi-
cinity of the tool will be blown away.

11. A machine of the character described
comprising a frame, a hollow bar mounted to
reciprocate in the frame, a tool on one end of
the bar, means for reciprocating the bar, and
means acting upon and induced by the re-
ciprocation of the bar to force a jet of air
through the bar at the tool end to blow in
the vicinity of the field of action of the tool.

12. A machine of the character described
comprising a frame, a hollow bar mounted
to reciprocate in the frame, a tool on one
end of the bar, means for reciprocating the

‘bar, and means cooperating with the head of

said bar and acting upon and induced by the

reciprocation of the bar to force a jet of air.

through the bar at the tool end to blow in the
vicinity of the field of action of the tool
18.- A machine of the character described
comprising a frame, a hollow bar mounted to
reciprocate in the frame and having a re-
stricted crifice at its lower end, a tool at the

lower end of the bar, means for reciprocating -

the bar, and pump means of which the upper
end of the bar forms the movable element for

forcing a jet of air through said bar and.

through the restricted orifice to blow in the
vicinity of the field of action of the tool.

In testimony whereof, I have signed .my
name to this specification.
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