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My invention relates to rmechanism

for

autematically punching holes in sheets or
bars of metal where the holes ave of the
same or various sizes and where spacings are
the same or of different dimensions.

&

One object of
simple and accurate spacing mmeans of

present use.

my invention is to provide

any

rensicn applicable to spacing tables in

A further object of my invention is to
space the pozition of the heles more rapidly
than spacing is accomplished with the use

of devices in present use.

A further object of my invention is te mc-

complish this spaci
dimensions may be,
heretofore.

A further object of my inv
provide a non-recoil shock abscrk

no matter what the
more accurately than

tion is to
ing eushion

at the end of each stroke of the spacing
1

nechani

n, so that high speed can be ab-

tained and the shock upen stopping at the

end of each spacing strole is eli

liminate the strain upos
in other forms of spacing devices.

nated.
ther object of iy imvention Is to
the stons commen

A further object of my invemtion Is to
4

provide a full autematic spacing deviee
will select the length of space betwee:

Jd-?‘f ;

holes,

the size of punch, and the position of the

punch, and one that may be readily set up

for operation.

i

A further object of my invention is to

provide a full autematic gpacing device
can be cheaply made and one which
4

operator can readily observe im action.
My invention comprises mechanisnl

that
the

for

effecting the foregoing and other objects, all

of which is more fully set forth in the
lowing specification.

Althoagh 1
ing device operated by
electric means for eperating the gags. it

3
i

fol-

have shown an autematic spac:
air or other fluid, and

will

he understood that in seme cases the spacing
device may be electrically operated and the

¢ accompanying drawings:

Y
iguire 1, shows my improved device ap-
ied to 2 wunch press having two size

. 92, shows diagrammatically the

{rol board, which is automatically oper

from the main shaft of the punch,

nav be operated by air or other fluid.

7]
<
ety

con-
ated

_kig. 3, is a longitudinal sectional view of
the air or other fluid cylinder controlling the

spacing operation.
¢ )

_Fig. 4,15 a cross sectional view of the grip-
ping device, taken on the line IV—1Y,
Fig. 3

Tig. 5, is a cross sectional view of the
table supporting the plate being punched.
which also affords a trackway upon wh ich
the spacing device may run, taken on the
line V=V, Fig. 1.

Fig. 6, is a cross sectional view of the
holding device, taken on the line VI—VI,
Tig. 3.

Fig. 7, illustrates the manner of operating
the gags for the punch tools by electric scle-
poids. ,

Fig. 8, is a sectional view of the die holder
#or the punch tool, and '

Fig. 9, is a diagrammatic view of a detail
of my invention, showing the contact for
stopping the spacing.

Referring to Fig. T of the drawings, 1 rep-
vesents a punch press of any suitable char-
acter, operated in the usual manner, the driv-
ing shaft of the same, which may be pro-
vided swith a suitable clutch (not shown),
serving to effect up and down movement of
2 head which carries, in the present instance,
a pair of punching tools, indicated at 30 and
a0e. Tt will be understood, of course, that a
single tool may be employed. A bed plate
carrying the usual dies cvoperating with the
punching tools is disposed below the samse,
and beyond the punch press, I provide a
series of roller tables, 2, 2, 2, for supporting
the plate 3, to be punched. Between these
tables, I have mounted a suitable structure
serving as a -trackway for the mechanism
hereinafter described, and employed for
wmoving the plate to effect the positioning ot
the same in the desired spaced relation with
respect to the punching tecl or tools.

4 represents a control board to support
valves and operating devices hereinafter de-
scribed. B is an air cylinder which mayv be
, orted by wheels 6, adapted to travel on
the tracks 62 The valves mounted en the
control hoard ave indicated at 7 and 8, and 9
is a cam attached to the main driving shaft
of the punch press so that each time the
punch head makes a complete movement, the

cam turns over once so as to bring aynoteh 10
; 2
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formed in the swne, momentarily under the
roller 11, carried by a lever arm 12, ful-
cromed at 13, When the notely 10 of the cam
8 permits the roller 11 and lever arm 12 to
take a downward movement, the latter ef-
fects operation of the valve 7 and 8, as here-
mafter described.

The valves 7 and 8 ave provided with arms
15 and 17, connected together by rod 17* so
that movement imparted to the latter will
be transmitted to both arms, and such move-
ment may be effected through the link con-
nection 14, between the lever arm 12 and the
arm 17.

The control board 4 is provided with a
solenoid 22, which holds a latch 23 out of
engagement with an arm 16, also pivotally
attached to the connecting rod 17, so that
when said coil 22 is deenergized, said latch
23 will prevent the arm 16 and the arm 12
from operating. As the valve arms 15 and
17 arve also connected to this rod 173, they
also will be prevented from operating.

On the control board 4 are mounted
switches 25* and 26°. When the switch 26
1s open, the gags 82, (indicated in Fig. 7),
are out, so that should a punch tool be oper-
ated, the tool post 31 will be free to rise in
its liolder 31 without punching a hole in
the sheet 8. When the switch 25% is open, the
coil 22 is deenergized and the latch 23 ren-
ders the valves 7 and 8 inoperative. The
position of the gags 32, with respect to the
punches 30 and 307, is controlled by solenoids
35 and 35~

The cylinder 5 is provided at each end
with yoke members 42, carrying wheels 6,
adapted to the rails 6%, and this cylinder
contains a piston 50, which may have suit-
able piston rings 51. Connected fo the piston
50 is a rod 45 which is held to the right by
the action of a spring 44 encircling the same,
and the outer end of this rod 45 is provided
with a yoke 43, as shown in Fig. 4, carry-
ing two eylinders 60, in which are mounted
clamping pistons 61, which pistons are held
away from a bar 67, which alco carries the
tracks 6% by the springs 62. The cylinders
60 may be supplied with air or other fluid
pressure from the hose 20, from any suitable
source. The voke 43 carries 2 hook 54 adapt-
ed to engage a stop block 46, carried by the
bar 67,

The cylinder 5 has exhanst ports 52 located
in the forward end of the same or to the left,
as illustrated in Fig. 3. of the drawings,
which ports are o located that when the cevl-
inder is moved with respect to the piston and
the latter is brought to the end of the cylin-
der, these ports are covered up and the only
exhaust for the air is through a pet cock 53,
whose opening can be adjusted to provide
the desired cushion. The air cylinder also
carries the jaw 41, with clamp screw 40
whereby the plate 3 may be secured theveto.
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The sfops 46 may he spaced as desirved along
the har 67, These stops regulate the length
of cach siroke of the air cylinder with re-
spect to the piston 50, the action being more
fully described later.

The yoke 43 also carries contacts 55, 56
and 57, and these contacts are operated by
blocks 47, 48 and 49, carvied by the rail 67.
In this particular case, there are two sets of
contacts like 55, 56 and 57, carried by the
yoke 43 for the purpose of operating the gag
operating coils 45, and another set of con.
tacts 577, 58 and 59, carried by the yoke 43,
is illustrated in Fig. 9 for the purpose of
operating the solenoid 22, illustrated in
Fig. 2. That is to say, blocks 47 and 48 con-
trol the eperation of the gags, and block 49
controls the operation of the solenoid 29.

Carvied by the hook 54, is a set screw 63,
which engages the lifting pin or rod E
carried by the evlinder 5. This set serew
may be adjusted so that when the cylinder 5
is at the end of the stroke with respect to the
piston 50, or to the right, the hook 54 is
raised up to clear the stop 46.

In Fig. 5, T have shown a cross section
through one of the supporting tables for the
plate, illustrating a typical way in which
such roller table can be arranged, the brack-
ets 2% supporting bearings for short shafts
2> upon which rollers 2¢ are mounted, so as
to leave a space between the inmer rollers
for the passage of the clamping member 41
in_engagement with the plate.

In Fig. 6, T have shown a cross sectional
view on the line VI—VT, Fig. 3, showing a
pair of piston grippers 64, in engagement
with the rail 67. The object of this is to
hold the work in place while being punched,
and allow the grippers shown at 61, Fig. 4,
to move to a new position while preventing
movement of the work in the meanwhile.

The operation of the respective punches
30 and 504 is under the control of suitable
clectrically actuated gags, and in Fig. 7
I have shown a detail of an electrieal device
for operating one of these gags, in which
30 15 the punch tool, 31 the tool post, and
82 o slidable Dlock or gag against which the
tool post rests when the work is fo be
punched.  The solenoid 35, contains =
plunger 36, connected to the slidable block
320 by a rod 37, 38 represents a spring
against which a plate 38 pushes: this spring
alvo pushes aguinst the pin 57 fastened to
the rod 37. Thus the normal position of
the block 32 is out, as shown by the dotted
Iine position, wheve it is held by the action
of the spring 38 and the punch post is free
to move up and down without punching.
The solenoid 35 is held rigid with the punch
head 33 by a bracket 35° and when such sole-
noid is energized, the plunger 36 causes the
block 82 to act as a stop against the punch
post, thus putting the tool in position for
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puiching a hole. The solenoid 35 is ener-
gized whenever the contact 57, Fig. 3, is
closed by the action of one of the stops 47,
and the sclenoid 35* is operated whenever
a contact similar to 57 is operated by .one
of the stops 48, shown in Fig. 4.

It will ke noted that unless the contact 59
is closed, no hole can be punched as the gag

will not go in.. The contact must stop at the’

LHAC

t spot. This is a valuable feature as it
prevents: the hole being punched in the
wieng loeation. : :

In Fig. 9, I have shown means wheneby
the stop contact 57" can be arranged. This
contact is set so that it will be operated by
the stop Hlustyated a in #1g. 4, ana
such contact is attached to the yoke 43,
57" is a contact spring, normally engaged
with the spiing 53, so as to make contact
at 59. When the stop engages the portion
of the spring 57° marked at 57%, then the
contact 59 is opened and the coil 22, Fig. 2,
is deemergized, thus stopping the action of
the arm 12 and rendering the spacing device
inoperative. 67 indicates the gripper bar
or rail, and 64 the clamping pistons within
the cylinders 63, which pistons are normally
hield out of contact with the bar 67 by the
action of the spring 66. The cylinders 63
get their air or other fluid pressure from the
hose 21, which is controlled by the valve 8,
ustrated in Fig. 2.

Having deseribed in detail my improved
mechanism, I will now describe the action
35 of the entire device. :

Assume that it is desired to punch a zow
of holes in the plate 3 and that there are
holes of two different sizes in the row. The

punch tool 30 is employed for one size hole,
and the punch toel 30* for the other. The
operator then sets the stops 46 along the bar
67 =o that each stop is in the desired posi-
tion for the proper space or distance be-
tween the holes; the first stop being for the
first hole, the second stop for the second
hole, and so on. These stops can be set by
a rule, template or the like, and it will be
noted that o missetting of one stop does not
necezsarily mean that all the spaces follow-
ing would be wrong, that is to say, by this

40

method of spacing a mistake is not neces-.

savily earried on through the sequence of
holes.

After the operator has the spacing stops
set hie must then determine which size hole
Lie wishes to punch at each space and then
t a punch sclector block to effect engage-
.ment with the contacts 57 at each space.
in this case, either a bléck 47 or 48 would
be set to close the contacts 57. Then the
operator would determine at which point
he wanted the machine to-stop and he would
then set a block 49 so that spring contact
574, Fig. 9, would engage the same, thus
opening the current thru the solenoid coil

i)

[

o

8

92, and stopping the spaeing operation. . It
is also evident that he could stop the spacing
and the punching by disengaging the clutch
connecting the driving mechanism with the
punching head carrying the tools 30 and 30

It will here be moted that whenever the
punch is stopped by disengaging the clubch,
the work is im position for punching the
next hole. In ether words, the eperator can
feel his way along on the first piece by op-
erating the clutch en the punch and each
time the punch stops, the work will be spaced
so that he eam “check” just before punching,
and if the stops are not properly set he can

then correct his error without fivst punching =0

the hole in the wrong place.

After the operator has set the stops as
stated above, he then places the plate 8 in
the jaw 41 and clamps it thereto by the screw
40, This secures the plate to the cylinder
5 so that movement of the latter while thus
engaged will eiffect movement of the plate.
As indicated in Fig. 1 of the drawings, the
plate 1s too far to the left, so that the first
movement of the plate will be for the pur-
pose of placing it in proper position for the
first hole. This will be done automatically
as herelmafter brought out.

After the machine is set up as noted above,

the operator throws in the clutch on the *

punch eperating shaft, (clutch not shown)
which causes the punch head 33 to move up
and down :and with it the tools 30 and 30~
e then throws in the switches 25° and 26~
Throwing in switch 26 causes the coil 22 1o
be energized through the following circuit:
positive, 26, coil 22, line 25 to 25* Iig. 9,
contaets 58, 59, 57, line 29, 29* to negative.
This energizes the coil 22, ‘which causes the
latch 28 to take the dotted position and al-
low the arm 16 to move down when the
roller 11 is opposite the recess 10, in the
cam 9. Link 17* connects the valve operat-
ing arms 15 and 16 so that valves 7 and 8
are moved as indicated by the dotted lines
upon each revolution of the cam 9. The
valve 8 as shown in full is in exhaust posi-
tion, so that the pistons 64, shown in Fig. 6
are out of engagement with the rail 67, and
with the valve 7 as shown in the full lines,
air or other motive fluid being admitted to
the cylinder 5 and the clamping cylinders
60, via the pipes 19 and 20, respeetively.
Motive fluid admitted to the eylinders 60
causes the pistons 61 to giip the rail 87 and
hold the yoke 43 rigid, and as air or other
motive fluid is also being admitted to the
cylinder 5, this cylinder will be drawn onto
the piston 50 until the piston rests against
the cylinder head 50%, where it will stop.
The motion of the cylinder over the piston
will be rapid until the exhaust holes 52 in
the cylinder 5 are covered by the pisten,
when the balance of the stroke will be com-
pleted and compress the air against the head

i
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50 thus gently retarding or checking the
movement of the cylinder. The amount of
cushion can be regulated by adjusting the
opening in the pet cock 53.

It will here be noted that the yoke 43 has
to withstand a “pull” and then a “push’.
The action of the spring 44 is overcome by
this movement of the cylinder, and the plate
3 is also moved a distance equal to the
amount the piston rod was allowed to travel
to the right out of the cylinder under the
action of the spring the previous part of the
cyele. Then as the cam 9 turns to allow
lever arm 12 to place ihe valves T and § in the
position they will assume when the avms 16
and 17 ave m the dotted line position. their
action is reversed. The air is exhausted
from the eylinder 5 and cylinders 60 so that
the gripping pistons 61 are released and the
piston 50 then travels to the right hy the
action of the spring 44, until the hook 54
engages the stop 46.

The eylinders 63 are now getting air tharu
the valve 8 via pipe 21, putting the clamp-
ing pistons 64 into action so that the work
is rigidly held while being punched and
while the spacing mechanism 1s selecting a
new space.  Should there be no stop for the
hook 54 to engage, the piston 50 will travel
the complete length of the cylinder or until
it strikes the head 52% Then when the air
or other pressure is again directed to the
cylinders 5 and 60, the work will again move
a space equal to the distance the spring 44
pushed the piston 50, away from head 509,

When the piston 50is against the head 50
the rod 04 engages the set screw 68 and
auses the hook 54 to lift over the stop 44,
so that each time the air is turned off the
cylinder 5, the spring 44 returns the piston
to a new stopping position, or the end of
the cylinder.

Attached to the yoke 43 and traveling
with it are two contacts 57 which operate
the punch gag coils 85 and 85%, whenever a
stop 47 or 48, is set at certain spaces. The
circuit is established as follows: positive,
switch 25, wire 26, coil 85, wire 27, contacts
53, 57 and 56, wire 29% back to negative.
That is, whenever a stop 48 or 49 is set to
close the contact 57* a hole is punched in the
plate, but if no contact is set the device will
space but not punch. Should it be desired
to test the spacing without punching the
holes, the switch 25* can be left out.

Also carried by the yoke 48 is a stop con-
tact 59, Fig. 9. Whenever this contact is
open, the solenoid 22 allows the lateh 25 to
stop the action of the valves. This coil is
actuated thru the following circuit: positive
26, wire 25, contacts 58, 59, 57°, wire 29, 292,
back to negative. By placing a stop 49 at
any desived point on the rail 67, the contact
59 is opened; thus stopping the spacing.

1,625,215

Should it be desived, the switch 26* can e
opened by hand and the spacing stopped.
There is also provided a push button 22°
which ean close the circuit if the contact 59
is open.

When it is desired to return the jaw 41 to
engage a fresh plate, the 3-way air valve 20
in pipe 20 supplying pressure to the grip-
per cylinders 60 is turned off so that the
eripping pistons 61 are released. This
leaves the device free to move in either di-
rection by hand. When the cylinder 5 is
moving with respect to the piston 50, and
the head 50* approaches the same, the air
or other motive fluid is readily exhausted
thru the ports 52, but when the piston 50
covers these holes, the only remaining out-
let for the air is the pet cock 58, which is
set to regulate such outlet and form a non-
recoil cushion for the shock incident to the
stopping of the cylinder. The connections
to the cylinder 5 and the cylinders 60 and
63, ave by a suitable flexible hose. The wir-
ing to the contacts carried by the yoke 47
is also flexible. That is to say, the hose and
wiring are carried along with the cylinder 5,
and in practice would come up between the
vollers 9" of the table 2.

It will be understood, of course, that in
some cases it may be desired to move the
rail 67 instead of the cylinder 5. In such
mstances, the serew clamp 41 could be at-
tached to said rail 67, and this rail arranged
to move instead of the clyinder 5.

I claim:

1. In combination with a punch press, a
spacing device comprising a cylinder, a pis-
ton therein, means for effecting movement
of the piston and cylinder relatively to each
other and in the same direction, and plate
gripping means carried by one of said mov-
able members:

2. In combination with a punch press, a
spacing device comprising a cylinder, a pis-
ton therein, means for cffecting movement
of the piston and cylinder relatively to each
other and in the same direction, plate grip-
ping means carried by one of said movable
members whereby movement of the same
will effect the desired spacing of the article
to be punched, and means for cushioning
such movement at the end of the stroke.

5. In combination with a punch press, a
spacing device comprising a cylinder, a pis-
ton within said cylinder, fluid pressure
means for moving one of said elements with
respect to the other, means for effecting in-
dependent movement of the other member
and in the same dirvection, and cushioning
means for the end of each stroke.

4. In combination with a punch press, a
spacing device comprising a cylinder, a pis-
ton within said cylinder, fluid pressure
means for moving one of said elements witl:
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vespect to the other, and a spring for effect-
ing independent movement of the other ele-
ment.

5. In combination with a punch press, a
spacing device comprising a eylinder, & pis-
ton within said eylinder, both eylinder and
piston being movable and in the same divec-
tion, fluid pressure means for imoving one
of elements with respect to the other, cugh-
ioning means for the end of the strokes, and
means for holding either the eylinder or the
piston during each of said strokes.

6. In combination, a punch press, a plate
gripping member, a cylinder to which said
plate gripping member is attached, a piston
relatively fixed with respect to said eylinder,
both cylinder and piston being movable,
means tor moving each of said members with
respect to the other and in the same direc-
tion, and means for cushiening such move-
ment st the end of each stroke.

7. In combination, a punch press, a plate
gripping member, a cylinder to shich said
plate gripping member is attached, a piston
relatively fixed with respect to said cylinder,
snid eylinder and piston being movable al-
ternately in the same direction, fluid pres-
sure means for moving one of said members
with respect to the other, a spring for eifect-
ing movement of the other member with re-
spect to the frst-mentioned member, and
means providing an air cushion at the end
of the stroke.

8. In combination with a punch press,
pacing mechanism comprising a rail mount-
ed with respect to said press in the line of
the spacing, a carriage movable with respect
to said rail, two séts of clamping elements
operatively connected to said carriage for
alternate engagement with the rail, a cyl-
inder mounted on said carriage, a piston op-
eratively mounted with respect to said eyl-
inder, means for moving the piston and eyl
inder velatively to each other; one oi said
sets of clamping elements being out of action
when such movement occurs, means for auto-
matieally stopping such movement, and
menns for cushioning the stroke.

9. In combination with a punch press, &
rail in alignment therewith, spacing mech-
anism operatively connected to an article to
be punched comprising a carriage movable
on said rail, two sets of clamping elements
operatively connected to said earriage for

oy

- alternate engagement with the rail, a cyl-

inder mounted on said carriage, a piston op-
eratively mounted with respect to said eyl
inder, means for moving the cylinder and
piston relatively to each other comprizing
o source of fluid pressure for effecting move-
ment of one of said elements in one direc-
Gen and a spring for effecting movement of
he other element in the same direction; one
of said sets of clamping elements being out
of ae

-

3
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) tion when each of such movements oc-

curs, automatically operating means for
stooping such movements, and means for
cushioning the movements at the ends of the
strokes.

10. In combination, a punch press, a rail
in alignment with the punching operation,
stops mounted on said rail, a plate gripping
member, a cylinder carrying the same, a car-
riage for the cylinder, a piston in operative

relation to the ecylinder and held against ¥

movement while the cylinder is moving,
means for holding the cylinder against lon-
gitudinal movement at the end of each
stroke, means for moving the piston while
the eylinder is held, and means cooperating
vwith said stops for arresting the movement
of the pisten and hoelding the same in such
arrested position. :

11. In combination, a punch press, spac-
ing mechanism jncluding a rail, a carriage
movable on said rail and including a piston
and a cylinder both of which are movable
with respect to each other, stops for limit-
ing the movement of said members, and
gripping means for aliernate engagement
with- the rail whereby the cylinder may be
moved while the piston is at rest and the
piston may be moved while the cylinder is
at rest.

12. In combination, a punch press, spacing
mechanism including & rail mounted in the
line of the punching operation, a piston and
a cylinder both of which are movable with
respect to each other and to the rail, stops
for limiting the movement of the cylinder
and piston, fluid pressure means for efiect-
ing movement of the cylinder, a spring for
effecting movement of the piston, gripping
means for altermate engagement with the
rail whereby the cylinder may be moved
while the piston.is at rest and the piston
; be moved while the eylinder is at rest,
T o
stroke effected by the flnid pressure means.

18. Ta combination, a punch press. a rail
wed in the line of the punching oper-
ing mechanism comprising an ob-
- member, a movable cylinder
same, a piston operatively

1 vespect to said cylinder, means
forr holding the evlinder while the piston
moves, means for holding the piston while
the eylinder moves, fluld pressure means for
effecting movement of the cylinder, a spring
for effecting movement of the piston, and 2
latch for holding the piston after it has
reached the limis of its movement.

14, In combination, a punch press, a rail
mounted in the line of the punching oper-
ation, spacing mechanism comprising an ob-
ject gripping member, a mevable cylinder
carrying the same, a piston operatively
mounted with respect to said eylinder, means
for holding the pisten while the cylinder
moves comprising fluid operated clamping

ng for cushioning the end of the’
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pistons, means for holding the eylinder while
the piston moves comprising fluid operated
clamping pistons, independent fluid pressure
means for effecting movement of the cylin-
der, and a spring for effecting movement of
the piston,

15, In combination with a punch press, a
spacing device having means for spacing
more than one variation of spaces, a cooper-
ating eylinder and piston for effecting such
spacing with cushioning means at the end
of each stroke, and clamping devices for
said eylinder and piston alternately oper-
able between strokes,

16, In combination with a punch press, a
spacing device having imeans for spacing
more than one variation of spaces including
a cooperating eylinder and piston for effect-
ing such gpacing, fluid pressure means for
operating the cvlinder, a spring for oper-
ating the piston, and clamping devices for
said cvlinder and piston alternately oper-
able between strolees.

170 A spacing device for punch presses
and the hile having a work moving cylinder,
a piston cooperating therewith, a movable
hook operatively connected to said piston,
stops in the path of travel of said hook, and
means for moving the hook away from said
stops at certain periods.

18. A spacing device for punch presses,
comprising a rail, a carrage 1110\"{11)1_@ on
said rail: sald carriage including a cylinder
and a piston operatively mounted with re-
spect to said eylinder and both movable with
respect to the rail, means for moving the
evlimder while the piston is at rest, means
for moving the piston while the cylinder is
at rest, and means for automatically deter-
mining the length of said strokes.

19, A spacing device for punch presses,
comprising a rail, a_carriage movable on said
railt said earviage including a cylinder and
@ piston operatively mounted with respect
to said evlinder and both movable with re-
spect fo the rail, means for moving the eylin-
der while the piston is al rest, means for
moving the piston while the evlinder 1s at
vost, clamping devices for said eylinder and
piston alternately operable between sh'ol.(vs
to lock the same to the rail, and means for
automatically determining the length of such
strokes.

20. A spacing deviee for punch presses
and the like, comprising an article eripping
member, a cylinder connected to the same
and movable with vespect to a relatively
fised piston, means for effecting alternate
movements of the eylinder and piston in the
same direction, and non-recoil cushioning
means operable at the ends of such move-
nrents.

21. A spacing device for punch presses
and the like, comprising an article gripping
member, a cylinder connected to the same
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and movable with respect to a relatively
fixed piston, means for effecting relative
movement between said cylinder and piston
comprising {luid pressure means for mov-

ing the cylinder with respect to the piston 7

while the latter occupies a velatively fixed
position and a spring for moving the pis-
ton while the cylinder occupies a velatively
fixed position, and means for cushioning
the end of the eylinder stroke.

22. A spacing device for punch presses
and the like, comprising an article gripping
member, a cylinder connected to the same,
a relatively fixed piston disposed within
said cylinder, means for effecting relative
movement between said eylinder and piston,
means for automatically limiting such move-
ment, and means for cushioning the end of
such movement,

23. In a spacing device for punching
machines, means 1meluding two members
movable in the same direction for auto-
matically effecting more than one variation
of stroke, and a non-recoil air cushion for
the members of the spacing mechanism
brought into action at the end of each stroke.

24. In a spacing device for punching
machines, means including two members
movable 1 the same direction for automati-
cally effecting strokes of more than one
variation, and non-recoil shocl-absorbing
means brought into action at the end of
each stroke.

25. In a spacing device for punch presses,
a cylinder, a piston operatively mounted
with respect to said cylinder, a series of
stops, means for effecting movement of said
cylinder and piston relatively to each other,
and means carried by one of said members
for cooperative engagement with said stops.

26. In a spacing device for punch presses,
a punching element, a spacing device mov-
able with respect to the punch press for the
purpose of bringing the work into position
with respect to the punching element, a
punch gag cooperating with said punching
element, means for automatically stopping
the spacing device, and electrically operated
neans for controlling the punch gug in co-
ordination with the spacing movements.

27. In a spacing device for punch presses,
a spacing deviee movable with respect to
the punch press for the purpose of bring-
ing the work into position with respect to
a punching element, means for automati-
cally stopping the spacing device, means for
locking the spacing device against move-
ment while the punching operation is effect-
ed, and means for controlling the punch
gags in coordination with the spacing move-
ments.

28. In combination with a punch press,
a spacing device including two members
movable in the same direction and arranged
to travel with respect to the punch press
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and bring the work into: punching position
during- such travel, means for moving the
members of such spacing device, means for
stopping the same at predetermined inter-
vals, and means. for cushioning such moxve-
ments with a non-reeoil device.

99, ITn combination with a punch press,
a spacing device arranged to travel away
from the punch press and bring the work
into punching position during such travel,
means for moving said spacimg device,
means for automatically stopping the same
at predetermined intervals, and means for
Tocking the spacing device against move-
ment during the punching operation.

30, ITn combination with a punch press,
a spacing device in fixed engagement with
the work and moving the latter into_ posi-
tion with respect to:the punches, a cylinder
and a piston arranged for movement with
respect to each other and to-the punch press
for the purpose of advancing the work
with respect to said press, means for halting
the spacing device at predetermined. inter-
vals, and means for locking the same against
movement during the punehing: operation.

31. The combination, in spacing mecha-
nism for punch presses, of a rail, stops on
gaid rail, a rod for moving the werk with
respect to said rail, a latch operatively eon-
nected to said rod and adapted to engage
the stops on the raily such engagement tak-
ing place when the rod: is making a return
stroke, and means for lifting the latch over
the stops at the: ends of each work stroke.

39. Tn combination, a: punch press, a rail
mounted in the line of the punching epera-
tion, spacing stops carried by said rail,
spacing mechanism comprising a: cylinder
and a piston longitudinally movable- with
respect to said rail, rail gripping devices
carried’ by the cylinder and piston and
alternately operable, and a lately opera-
tively connected to. the piston; said: lateh
cooperating with the stops carried by the
rail whereby movement between the rail and
spacing mechanism is: obtained:

38. In combination, with a punch press,
a spacing device comprising a cylinder, a
piston therein, means for effecting move-
ment of the piston. and cylinder alternately
and in the same direction, and plate grip-
ping means carried by one of said movable
members. -

34, Tn combination with a punch press, a
spacing device comprising a cylinder, a pis-
ton therein, means for effecting independent
movement of the piston and cylinder rela-
tively to each other whereby movement of

“the came will effect more: than one- variation

of spacing of the article to be punched, and
plate gripping means carried" by one of said
movable members.

35. In combination with a punch: press, a
spacing: device for effecting: more than ome

variation ef spacing, compr
der, a pizton within said eylinder, fluid pres-
sure means for moving one of said members
with respect to the-other, means for effecting

g=]

independent movement of the other member, 7

and cuzbicning means for the end of each

o
(3

8. A spacing deviee, comprising a work
moving member having a work moving

stroke and retwmn stroke; a latch carried by ¥

said member, a spacing rail, resilient means
for moving the member on the return stroke,
stops on said rail to engage the latch on the
veturn stroke, and means for disengaging

the latch from the stops at certain intervals. ®

ok

37. A spacing device, comprising a work
moving member having a werk moving
stroke and a spacing stroke, means for effect-

ing such movements, & latch carried by said

member; a spacing rail, stops on said rail
to engage the latch on the spaeing stroke;
means tor disengaging the lateh from the
stops at certain intervals, and means for
locking the work moving member to the
spacing rail during the work stroke:

38 In plate feeding means for punch
prezses, a spacing rail, stops on the rail, 2
releasable gripping device to grip the rail
during the worlt meving strole, a latech mov-
able with the gripping device and engaging
the stops on thie spacing stroke, means to
withdraw the lastch from the path of the
steps at certain intervals, and power means
for moving the gripping device when the
lateh is released so as to feed the plate to the
punch,

89. A spacing device comprising a work
moving member, a spacing rail, stops on the
rail, a latch to engage said stops, and a
locking deviee to leck the rail and work
moving means together during the work
moving stroke.

40. Tn combination with' a spacing rail,
stops on said rail, and a spacing deviee hav-
ing rail gripping means cperative during
the work moving stroke, of 'a lateli that trav-
els with the gripping device and engages
stops on the spacing rail. )

41. A spacing device, comprising 2 rail
spacing stops on said rail, a gripping device
movable with respect to said rail, a latch
cavried by said gripping device which en-
oages stops along its path of travel on said
rail, means for moving the latch out of the
path of the stops at certain intervals. power
means for driving the gripping device dur-
ing the working stroke, and resilient means
for driving the gripping device during the
space- selecting: stroke.

49: In plate feeding means for punch
presses, a spacing device comprising a spac-
ing rail, a gripper to engage the rail, means
for actuating the gripper to move the work
to the punch, means for releasing said’ grip-
per at the end of the working stroke, stops
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on the ap‘umo rail, a latch operatively con-
nected to the gripper to engage the stops
on the sp‘wm“ stroke, means %o release said
Iml at certain intervals, and means for
“H\mp the gripper until atoppul by the
lateh o distance equal to the next desired
worlt t-{:rohe.

43, In spacing device, a spacing rail,
stops on said rail, a gripper, Ineans for suc-
cessively advancing said gripper in steps
in 1'01(1{1011 to said spacing rail, and a latch
eratively connected to said gupper and

d!l(m;_{(‘{l i() engage stops in its path of
travel o that the \pu ing stroke of the grip-
per is set to equal the next wor king stroke,

44 o combination with a ;mmh press, a
spacing device having means for spacing
more than one variation of spaces, a cooper-
ating eylinder and piston for effecting such
spacing \’\'it‘n non-recoil L'U\hl()lllfl(’ means
the end of each stroke, and cl lamping de-
vices for said cylinder and piston alter-
nately ()p{‘l“ thle hetween strokes.

45, A spa weing device comprising a work-
moving membm, a spacing rail, stops on the

ail, teh u'i*ml by the work-moving
moml)m' to engage the stop~, a locking de-
vice to Jock tho il and work-moving niem-
ber together during the \\'01L-1110V1110 strolee,
means  for autonmhc'lllv dhulﬂd”lll“ the
rail and work-moving member dmulo the
space-gelecting stroke, vesilient means for
mfeoung the space-selecting stroke by fore-
ing the lateh against the \iupbq means for
moving the latch frem the path of the stops
at certain interv: als, and means for locking
the work against movement during the
space- \dvd‘mn stroke.

46. A spacing device comprising a work-
moving member, a sp acing rail, stops on the
rail. o lateh carried by the ka -INoving
mmnl)er fo engage the stops. a locking de-
vice to lock the rail and work- -mMoving mein-
ber together during the work-mov ing stroke,
neans for antomatically dis cengaging the rail
and work-moving member Jdu ring the space-
selecting strole, resilient means for mm(nw‘
the space- -seleeting stroke by forcing the
latel against the stops, means for moving
the Tateh from the path of the stops at cer-
tain intervals, and means for 70d\11w the

YRS
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work against movement during the space-
selecting  stroke. in combination with a

punch press having gagged tools, and con-
trolling meang for the gags arranged in line
with the stops on the spacing rail.

47, A spacing device hxm}m a work-mov-
ing stroke and o space-selecting stroke, coms
prising a work-moving member, o spacing
rail, stops on the v 111, a latch to enguge tho
stops and normally in line with the sale, a
locking device to lock the work- noving
member and rail together during the work.
moving stroke, means for unlocki ing said rail
and work- -moving meiber during the space-

selecting stroke, resilient means for Jmmnw
the latch and stops together at the end of the
space-selecting suohe, and means for throve-
ing the stops and latch out of line with each
other at the end of the work-moving stroke.

48. A spacing device having a w ork-moy-
ing stroke and a space- wioctmn stroke, com-
prising a work-moving munbu' a1 spa ing

ail, stops on the rail, a lateh to enguge the
stops and norm: dly in line with the ¢ sante, 2
locking device to lock the work- -moving
member and rail together during the worl-
moving stroke, means for unloc king said
rail and work. moeving member cl\nmu the
space-selecting ,uok(‘, resilient means  for
forei ‘g the latch and stops together at the
end of the space selecting s«!mlw menns for
throwing the stops and lateh out of line with

cach other at the end of the space-gselecting
~Ltohe me m\ for throwing the @‘Lo])s and

latch out of line with each other at the end
oi the work-moving strole, and non--recoil
shocl- ah%orlm‘o means effective at the end of
the said \\mh-*nm‘mo stroke.

49. A spacing device comprising a spac-
ing rail, wor L—movmn means, a lateh carvied
hy gaid work- moving means co- acting with
stops spaced on said spacing rail, means for
loclunw the spacing rail, and work- moving
means together during the pmlod of “lL
work-moving stroke and until the work lia
come to rest, means for Jocl dng the \\'011'
during the 1»u‘1od of punching and during
the perlod of the spacing stroke, and means
Tor throwing the latch out of the path of the
stops at the beginning of the spacing stroke
and replacing it in the path of travel before
the finish of the spacing stroke.

50. A punch press having gagged tools,
movable gags Looperltmo therew 1th. step-by-
slq) spacing means including a spacing rail
for antomatically feeding work tlnmwh the
press, automatic power means for operating
the gags, and control stations spaced a]onﬂ‘
the pat 1 of travel of the s spacing means to
control the gags, said spacing means engag
ing the spacing rail during the worl nioy-
ing stroke.

Bl A punch press having
movable gags cooperating thevewith , step-by-
step spacing means inel udms_), spacing vail,
and stops on said spacing 1“111 for feec ling
worlk thLoUOh the pwkm, automatic power
means ior oper mm the gags, and control
stations arranged to co- -act with the spacing
means and .11""111510(] p(nal]o} with the stops
on said rail; said sp RCING Ineans engaging
the spacing rail (anu the work [oulmﬂ
eroI\e

2. A punch press having antomatien ly
opemted 100od tools, movahle 2ags cooper-
ating there u\'tth and antomatics zlly Upl‘:'::i,'cd
spacing means including a l“(mg adl,
row of stops on said spacing rail , and an-
other row of control Ltahons for controlling
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the gags spaced parallel with the said bar
and spaced according to the stops and so
that the gag is operated after the spacing
means has made the correct space; said spac-
ing means and said rail being engaged dur-
ing the work moving stroke.

53. A punch press having automatically
operated gagged tools, movable gags cooper-
ating therewith, and automatically operated
10 spacing means including a spacing rail, a

£

row of stops on said spacing rail, and an-
other row of control stations for controlling
the gags spaced parallel with the said bar
and spaced according to the stops, said spac-
ing means having a space selecting stroke
and a work moving stroke.

In witness whereof I have signed this
specification.

WILLIAM A. LACKE.



