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UNITED STATES PATENT of FICE. 
WILLIAM. A. LACKE, OF CHICAGO, ILLINOIS, 

SPACING TABLE. 

Application filed September 12, 1923. Serial No. 662,186. 
My invention relates to laechanism for Fig. 3, is a longitudinal sectional view of 

autoliatically punching holes in sheets or the air or other fluid cylinder controlling the 55 
bai's Of lineball where the holes are of the spacing operation. k . . 
Sine or various sizes and where spacings are Fig. 4, is a cross sectional view of the grip 

5 the Same or of different dihensions. ping dewice, taken on the line IV. IV, 
One object of lny invention is to provide Fig. 3. - . • 

simple and accua'ate Spacing means of any Fig. 5, is a cross sectional view of the 60 
di Baension applicable to Spacing tables in table Supporting the plate being punched, 
pl'esent use. - which also affords a trackway upon which 

10 A further' object of my invention is to the spacing device may run, taken on the 
space the position of the holes hole rapidly line V-V. Fig. 1. 
than spacing is accoa.plished with the rise Fig. 6, is a cross sectional view of the 65 
of devices in present use. holding device, taken on the line VI-VI, 
A further object of may inventioja is to a 2- Fig. 3. 

l? c?1}}plish this spacing, ?ào thatte!! w.bat the no Fig. 7, illustrates the manner of operating 
dimensions may be, more acclarately than the gags for the punch tools by electric sole 
heretofore. oids. 70 
A further object of my invention Fig. 8, is a sectional view of the die holder 

provide a non-recoil shock absorbing c for the punch tool, and 20 at the end of each sta'oke of the spacing Fig. 9 is a diagranamatic view of a detail 
is to 

mechanisia, so that high speed can be clo- of my invention, showing the contact for 
tained and the shock upon stopping at the stopping the spacing. 75 
(nd of each spacing Stoke is eliminated. Referring to Fig. 1 of the drawings, 1 rep 
A further object of lay invention is to resents a punch press of any suitable char 

25 eliminate the strain upon the stops commoa acter, Operated in the usual manner, the driv 
illa other forms of spacing devices. ing shaft of the same, which may be pro 
A further object of any invention is to vided with a suitable clutch (not shown), 80 

provide a full automatic spacitag device that Serving to effect up and down movement of 
will select the length of space between holes, a head which carries, in the present instance, 

&J the size of punch, and the position of the a pair of punching tools, indicated at 30 and 
punch, and one that may be leadily set up 30°. It will be understood, of course, that a for operation. single tool inay be employed. A bed plate 85 
A further object of my invention is to carrying the usual dies cooperating with the 

provide a full automatic spacing device that punching tools is disposed below the same, 
35 can be cheaply made and one which the alad beyond the punch press, I provide a 

operator can readily observe in action. Series of roller tables, 2, 2, 2, for supporting 
Miy invention couplises mechanisian for the plate 3, to be punched. Between these 90 

effecting the foregoing and other objects, all tables, I have mounted a suitable structure 
of which is more fully set forth in the fol. Serving as a trackway for the mechanism 

á0 lowing Specification. - hereinafter described, and employed for 
Although have shown an automatic spac- moving the plate to effect the positioning of 

ing device operated by air or other fluid, and the same in the desired spaced relation with 95 
electric aleaias for operating the gags, it will respect to the punching tool or tools. 
be understood that in some cases the spacing 4 represents a control board to support 

* device may be electrically operated and the valves and operating devices hereinafter de 
gags may be operated by air or other fluid. scribed. 5 is an air cylinder which may be 

in the accompanying drawings: supported by wheels 6, adapted to travel on 100 
Figure 1, shows any improved device ap- the tracks 6. The valves mounted on the 

pied to a Binch press having two sizes of control board are indicated at 7 and 8, and 9 
ii inch tools. is a eam attached to the main driving shaft 

Fig. 2, shows diagrammatically the coll- of the punch press so that each time the 
trol board, which is automatically operated punch head makes a complete movement, the 105 
from the main shaft of the punch, cam turns over once so as to bring anotch 10 
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fo'nel in the sine, momentarily under the 
roller 11, carried by a lever a 'n 12, full 
ert med at 13. Í heil the lot h í () of the calii 
9 permits the roller 11 and lever arm 12 to 
take a downward movement, the latter ef 
fects operation of the valve 7 and S, as here 
inafter described. 
The valves 7 and S are provided with arms 

15 and 17, connected together by rod 17 so 
that movement imparted to the latter will 
be transmitted to both a rins, 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 1, so that 
when said coil 22 is deemergized, said latch 
23 will prevent the arma 16 and the arm 12 
from operating. As the valve arms 15 and 
17 are also connected to this rod 17, they 
also will be prevented from operating. 
On the control board 4 are mounted 

switches 25 and 26. When the switch 26 
is open, the gags 32, (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 holder 31 without punching a hole in 
the sheet 3. When the switch 25 is open, the 
coil 22 is deenergized and the latch 28 ren 
ders the valves 7 and S inoperative. The 
position of the gags 32, with respect to the 
punches 30 and 30°, 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 to 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 yolke 43, as shown in Fig. 4, carry 
ing two cylinders 60, in which are nounted 
clamping pistons 61, which pistons are held 
away from a bar 67, which also 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 a hook 54 adapt 
ed to engage a stop block 46, carried by the 
1)?? ?` 67. 
The cylinder 5 has exhaust 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 so located that when the cyl 
inder is moved with l'espect 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 
tie desired cushion. The air cylinder also 
carries the jaw 41, with clamp screw 40 
whereby the plate 3 may be secured thereto. 
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The stops (3 may be spaced as desired along 
the bar 67. These stops regulate the length 
of each stroke of the air cylinder with re 
spect to the pistoln 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, carried by the rail 67. 
In this particular case, there are two sets of 
contacts like 55, 56 and 5. carried by the 
yoke 43 for the purpose of operating the gag 
operating coils 45, and another set of con 
tacts 57, 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 operation of the gags, and block 49 
controls the operation of the solenoid 22. 

Carried by the hook 54, is a set screw 63, 
which engages the lifting pin or rod 64, 
carried by the cylinder 5. This set screw 
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, I 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 inner rollers 
for the passage of the clamping member 41. 
in engagement with the plate. 

In Fig. 6, I have shown a cross sectional 
view on the line VI-VI, Fig. 3, showing a pair of piston grippel's 64, in engagement 
with the rail 6. 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 
in loveinent of the work in the meanwhile. 
The operation of the respective punches 

30 and 30°, is under the control of suitable 
electrically actuated gags, and in Fig. 7 
I have shown a detail of an electrical device 
for operating one of these gags, in which 
80 is the punch tool, 31 the tool post, and 
32 slidable block or gag against which the 
tool lost rests when the work is to be 
punched. The solenoid 35, contains a 
plunger 36, connected to the slidable block 
32, by a lod 37. 38 represents a spring 
against which a plate 38 pushes: this spring 
also pushes against the pin 37 fastened to 
the rod 3. Thus the normal position of 
te block 32 is out, as shown by the dotted 
line position, where it is held by the action 
of the spring 38 and the punch post is free 
i o illo ye up and down without punching. 
The silenoid 35 is held rigid with the punch 
ineaid 3:3 by a bracket 35º and when such sode 
noid is enelgized, the plunger 36 causes the 
block 32 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 Olae of the stops 4, 
and the solenoid 35 is operated whenever 
a contact similar to 57 is operated by one 
of the stops 48, shown in Fig. 4. - 

3t will be 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 
-exact spot. This is a valuable feature as it 
p'events the hole being punched in the 
Wi'ong location. * 

in Fig. 9, i laa Ave shown ameans Wilhelveby 
the stop contact 57 º Call be aB'ranged. Thais 
contact is set so that it will be operated by 
the stop illustrated at 49, in Fig. 4, and 
such contact is attached to the yoke 43. 
57 is a contact spring, normally engaged 
with the spling 38, so as to make contact 
at 59. When the stop engages the portion 
of the spring 57 apaalked at 5, then the 
contact 59 is opened and the coil 22, Fig. 2, 
is deeplergized, thus stopping the action of 
the arm 12 and rendering the spacing device 
inoperative. 6 indicates the gripper bar 
ol' rail, and 64 the clamping pistons within 
the cylindel's 63, which pistols are normally 
held 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, 
illustrated in Fig. 2. 

Having described in detail my improved 
mechanisia, I will now describe the action 

3 of the entire device. 
Assume that it is desired to punch a row 

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 tool 30 for the other. The 
operator then sets the stops 46 along the bar 
6 so that each stop is in the desired posi 
tion for the propel' 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 a missetting of one stop does not 
necessarily mean that all the spaces follow 
ing would be wrong, that is to say, by this 
method of spacing a mistake is not neces 
sarily carried on through the sequence of 
holes. 

Àfter the operator has the spacing stops 
set i; e must tillheim deternmine \'\'hich size hole 
le wishes to punch at each space and then 
se a palach selector block to efect engage S. 

Bient with the contacts 5 at each space. 
in this case, either a block 47 or 48 would 
be set to close the contacts 57. Then the 
operator would determine at which point 
The wanted the nachine to stop and he would 
then set a block 49 so that spring contact 
5, fig. 9, would engage the same, thus 
opening the current thru the solenoid coil 

8 

22, and stopping the spacing operation. It 
is also evident that he could stop the spacing 
agad the punching by disengaging the clutch 
connecting the driving mechanism with the 
punching head carrying the tools 30 and 3U". 

It will here be noted that whenever the 
punch is stopped by disengaging the clutch, 
the work is in position for punching the 
next hole. In other words, the operator can 
feel his way along on the first piece by op 
elating the clutch on the punch and each 
time the punch stops, the work will be spaced 
so that hae earlin “check” just before punchinag, 
and if the stops are not properly set he can 
then correct his error without first punching 
the hole in the wroag place. 

After the operator has set the stops as 
stated above, he then places the plate 3 in 
the jaw 41 and clamps it thereto by the screw 

. 

ö so that movement of the datter while thus 
engaged will effect movement of the plate. 
As indicated in Fig. 1 of the drawings, the 
plate is too far to the left, so that the first 
lakovellà erat of the plate will be for the pur 
p05e of placing it in proper position for the 
first laole. This Will be dolne automatically 
as hereinafter brought out. - . 
After the machine is set up as noted aboye, 

the operator throws in the clutch on the 
puneh operating shaft, (clutch not shown) 
which causes the punch head 33 to move up 
and down and with it the tools 30 and 30°. 
He then throws in the Switches 25 and 23. 
Throwing in switch 26 causes the coil 22 to 
be energized through the following circuit: 
positive, 26, coil 22, line 25 to 25 Fig. 9, 
contacts 58, 59, 57, line 29, 29 to negative. 
This energizes the coil 22, which causes the 
latch 23 to take the dotted position and al 
low the arma 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, respectively. 
Motive fluid admitted to the cylinders 60 
causes the pistons 61 to grip the rail 67 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 tantil 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 piston, 
when the balance of the stroke will be com 
pleted and compress the air against the head 

. This secures the piate to the cylinder R. 
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50", thus gently retarding or checking the 
loveinent 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 
cycle. Then as the calm 9 turns to allow 
lever arm 12 to place the valves 7 and 8 in the 
position they will assume when the arms 36 
and 17 are in the dotted line position, their 
action is reversed. The air is exhausted 
from the cylinder 5 and cylinders 60 so that 
the gripping pistons 61 are released and the 
piston 50 then travels to the right by the 
action of the spring 44, until the hook 34 
engages the stop 46. 
The cylinders (33 are now getting air thru 

the valve S 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 is 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 
cylindel's 5 and 60, the work will again move 
a space equal to the distance the spring 44 
pushed the piston 50, away from head 50°, 
When the piston 50 is against the head 50°. 

the rod 64 engages the set screw 63 and 
auses the hook 54 to lift over the stop 46, 
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 35 and 35", whenever a 
stop 4 or 4S, is set at certain spaces. The 
circuit is established as follows: positive, 
switch 25, wire 26, coil 35, wire 27, contacts 
55, 57 and 56, wire 29, back to negative. 
That is, whenever a stop 4S 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 43 is a stop con 

tact 59, Fig. 9. Whenever this contact is 
open, the solenoid 22 allows the latch 23 to 
stop the action of the valves. This coil is 
actuated thru the following circuit: positive 
26, wire 25, contacts 5S, 59, 57, wire 29, 29, 
back to negative. By placing a stop 49 at 
any desired point on the rail 67, the contact 
59 is opened; thus stopping the spacing. 

1,625,215 

Should it be desired, the switch 26 can be 
opened by hand and the spacing stopped. 
There is also provided a push button 22 
which can 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 
gripping 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 
cover's these holes, the only remaining out 
let for the air is the pet cock 53, 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 
{33, are 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 
rollers 2 of the table 2. 

it will be undel'stood, of course, that in 
Some cases it may be desired to move the 
rail 67 instead of the cylinder 5. In such 
instances, the screw clamp 41 could be at 
tached to said rail (37, and this rail arranged 
to move instead of the clyinder 5. 

i claim: 
1. in combination with a punch press, a 

spacing device coln prising a cylinder, a pis 
tion therein, leans 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 
alle members. 

2. in combination with a punch press, a 
spacing device comprising a cylinder, a pis 
tion therein, means for effecting 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 
inleinbers 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. 

3. In combination with a punch press, a 
spacing device comprising a cylinder, a pis 
ion 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 direction, 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 loving one of said elements witl 
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respect 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 cylinder, a pis 
ton within said cylinder both cylinder and 
piston being innovable and in the same direc 
tion, fluid pressure means for lioviing one 
of elements with respect to the other, cush 
ioning means for the end of the strokes, and 
means for holding either the cylinder 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 cylinder, 
both cylinder and piston being movable, 
means for moving each of said members with 
respect to the other and in the same direc 
tion, and means for cushioning Such move 
lent at the end of each stroke. 

7. In combination, a punch press, a plate 
giipping member, a cylinder to which Said 
plate gripping member is attached a piston 
relatively fixed with respect to Said cylinder, 
said cylinder and piston being movable al 
ternately in the same direction, fluid pres 
sire Reans for moving one of said members 
with respect to the other, a spring for effect 
ing innovement of the other member With re 
spect to the first-mentioned member, and 
linealas providing an air cushion at the end 
of the stroke. 

8. In combination with a punch press, 
siacing mechanism comprising a rail mount 
ed with respect to said press in the line of 
tie spacing, a carriage innovable with respect 
to said rail, two sets of clamping elements 
operatively connected to said carriage for 
alternate engagement with the rail, a cyl 
inder mountedon said carriage, a piston op 
e;atively Hounted with respect to said cyl 
inder, means for hoving the piston anti-eyi 
inder relatively to each other"; OR e of siek 
sets of clamping elements being out of action 
when Such movement occurs, means för atito 
matically stopping such naovement, and 
Fieans for cushioning the stroke. 

9. in combination with a punch press, a 
rail in alignment there with, spacing mech 

sin operatively connected to an article to 
unched comprising a carriage hovable 

on said rail, two sets of claimping elements 
operatively connected to said carriage for 

tel'nate engagement with the rail, a cyl 
inder mounted on said carriage, a piston op 
eratively molluted with respect to said cyl 
inder, means for moving the cylindel' and 
piston relatively to each other comprising 
a source of fuid pressure for effecting move 
alent of One of said elements in one direc 
tion and a spring for effecting movement of 
the other element in the same direction; one 
of said sets of champing elements being out 
ºf Retion when each of such movements oc 

be pli 

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

10. In colnbination, a punch press, a rail 
in alignment with the punching operation, 
stops alounted on said rail, a plate gripping 
inleinber, a cylinder carrying the same, a car 
riage for the cylinder, a piston in operative 
relation to the cylinder and held against 
movement while the cylinder is moving, 
lineans for holding the cylinder against lon 
gitudinal movement at the end of each 
stroke, means for moving the piston while 
the cylinder is held, and means cooperating 
With said stops for arresting the movement, 
of the piston and holding the same in such 
arrested position. - 

11. In combination, a punch press, spac 
ing mechanish including a rail, a carriage 
Innovable 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 illeans for alternate engagement 
with the rail whereby the cylinder may be 
moved while the piston is at rest and the 
piston hay be noved while the cylinder is 
at rest. 12. In combination, a punch press, spacing 
mechanism including a rail mounted in the 
line of the punching operation, a piston 
a cylinder both of which are laovable with 
respect to each other and to the rail, stops 
for limiting the Fnovement of the cylinder 
and piston, fluid pressure lineans for effect 
ing movement of the cylinder, a spring for 
effecting hovement of the piston, gripping 
means for alternate engagement with the 
rail whereby the cylinder may be moved 
while the piston is at rest and the piston 
}}}ay be noved while the cylinder is at rest. 

C 

stroke effected by the fluid pressure means. 
13. fn combination, a punch press, a rail 

}}}ounted in the line of the punching oper 
ation, spacing nechanism comprising all ob 
ject gripping hember, a movable cylindel' 
carrying the same, a piston operatively 
hot inted with respect to said cylinder, heans 
for holding the cylinder while the piston. 
moves, means for holding the piston while 
the cylinder hoves, fluid pressure means for 
effecting movement of the cylinder, a spring 
for effecting movement of the piston, and a 
latch for holding the piston after it has 
reached the limit of its movement. 

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

means for cushioning the end of the 
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pistons, means for holding the cylinder while 
the piston moves comprising fluid operated 
claniping 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 
ore than one variation of spaces, a coopel 

ating cylinder and piston for effecting such 
spacing with cushioning means at the end 
of each stroke, and clamping devices for 
said cylinder and piston alternately oper 

ole bei ween strokes. 
(3. In combination with a punch press, a 

spacing device having i:ealls fo' spacing 
ore than one variation of spaces including 

a cooperating cylinder and piston for effect 
ing sich späcing, fluid pressure illeans for operating the cylindel', a spring, for Oper 
sing the pistori, and claining devices for 
said cylinder and piston alternately oper 
alle between strokes. 
1. A spacing device for punch Presses and the lil:e having a work moving cylindef'; 

a piston cooperating there with, a moyable 
hook operatively connected to said piston, 
stops in the path of travel of said look, and els for moving the hook away from said 
stops at certain periods. 

is. A spacing device for punch presses, 
comprising a rail, a carriage movable on 
sil rail said carriage including a cylinder 
and a piston operatively mounted with re 
spect to said cylinder and both movable with 
respect to the rail, means for noying the 
cylinder while the piston is at l'est meals for noving the piston while the cylinder is 

rest, and means for automatically deter 
mining the length of said strokes. 

19. A spacing device for punch presses, 
coal rising a rail, a callige movable on said rail said carriage including a cylinder and 
a piston operatively nuou nied with l'espect 
'livinier an both movable With 'e- 

sect to the rail, means for noving the cylin 
ler while the piston is at l'est, lhºllº fo" 
loying the piston, while the cylinder is at 
rost, clamping devices fel said cylinder and 
piston alternately operable between strokes 
to lock the sanne to the rail, and llueellins for automatically determining the length of such 
strokes. 

20. A spacing device for punch presses 
and the like, comprising an article gripping 
member, a cylinder connected to the sale 
and novable with respect to a relatively 
fixed piston, means for effecting alternate 
movements of the cylinder and piston in the 
same direction, and non-recoil cushioning 
means operable at the ends of Such move 
h;eints. 

21. A spacing device for punch presses 
and the like, comprising an article gripping 
menber, a cylinder connected to the Same 

1,625,215 

and movable with respect to a relatively 
fixed piston, means for effecting relative 
movement between said cylinder and piston 
comprising fluid pressure means for mov 
ing the cylinder with respect to the piston 
while the latter occupies a relatively fixed 
position and a spring for moving the pis 
tion while the cylinder occupies a relatively 
fixed position, and means for cushioning 
the end of the cylinder 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 'elative 
movement, between said cylinder and piston, 
means for automatically limiting sich move 
lment, and means for cushioning the end of 
slach mo velment. 

23. In a spacing device for punching 
machines, means including 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 in the same direction for automati 
cally effecting strokes of more than one 
variation, and non-recoil shock-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 
means for controlling the punch gag in co 
ordination with the spacing movements. 

27. In a spacing device for punch presses, 
a spacing device 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 
'ally stopping the spacing device, means for 
locking the spacing device against move 
lment while the punching operation is effect 
ed, and means for controlling the punch 
gags in coordination with the spacing move 
nents. 

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 stich travel, means for moving the 
members of such spacing device, means for 
stopping the same at predetermined inter'- 
vals, and means. for cushioning SUAch moVe 
ments with a non-recoil device. 

29. En combination with a punch pi'ess, 
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 spacing device, 
means for automatically stopping the Saime 
at predetermined intervals, and means for 
locking the spacing device against move 
ment during the punching operation. 

30. In 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 cylindel' 
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 punching operation, 

31. The combination, in spacing mecha 
nism for punch presses, of a rail, stops on 
said rail, a rod for moving the work with 
respect to said rail, a latch operatively con 
nected to said rod and adapted to engage 
the stops on the raill; Such engagement tak 
ing place when the leod is making a return 
stroke, and means for lifting the latch over 
the stops, at the ends of each Work stroke. 

32. In combination, a punch press, a rail 
mounted in the line of the punching opera 
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 latch opera 
tively connected to the piston; said latch 
cooperating with the stops carried by the 
rail whereby movement between the rail and 
spacing mechanisia is obtained: 

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

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

variation of spacing, comprising a cylin 
del', a piston within said cylinder, fluid pres 
Sure lineans for moving one of said members 
with respect to the other, means for effecting 
3 + h , f V 
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| cushioning means for the end of each 
strolke. 

36. A spacing device, comprising a work 
moving meinber having a work moving 
stroke and Fettlin 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 
Feturn stroke, and means for disengaging 
the latch from the stops at certain intervals. 
3. A spacing device, comprising a work .:} ?? 

noving member having a werk moving 
Stroke and a spacing Stroke, means for efect 
ing such movements, a latch carried by said 
member; a spacing rail, stops on said rail 

ependent an ovement of the other membe', 

S 

to engage the latch. On the spacing stroke, 
means for disengaging the latch 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 
presses, a spacing rail, stops on the rail, a 
releasable gripping device to grip the rail 
during the work moving stroke, a latch mov 
able with the gripping device, and engaging 
the stops. On the spacing stroke, means to 
withdraw the latch from the path of the 
stop3 at certain intervals, and power means 
for moving the gripping device when the 
lateh is Feleased so as to feed the plate to the 
punch. .. 

39. A spacing device comprising a Work 
moving member, a spacing rail, stops on the 
rail, a latch to engage said stops, and a 
locking device to lock the rail and work 
haoving means together during the work 
moving stroke. 

40. in combination with a spacing rail, 
Stops Gh said rail, and a spacing device hav 
ing rail gripping means operative during 
the work moving stroke, of a lateh tha? trav-- 
els With the gripping i device and engages 
stops oil the spacing rail. 

41. Á Späcing deyice, comprising a rail, 
spacing stops on said rail, a gripping device 
movable with respect to said rail, a latch 
ca Pried by said gripping device which en 
gages stops along its path of travel on said 
“ail, 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. 

42. 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 spacing rail, a latch operativel y con 
lected to the gripper to engage the stops 
on the spacing stroke, means to release said 
latel at certain intervais, and means for 
triving the grippel' until stopped by the 
latch a distance equal to the next desired 
work stroke. 

43. in spacing device, a spacing rail, 
stops (on said l'ail, a gripper, means fol suc 
cessively advancing said gripper in steps 
in relation to said spacing rail, and a latch 
operatively connected to said gripper and 
arranged to engage stops in its path of 
travel so that the spacing stroke of the grip 
er is set to equal the next working stroke. 
--. it coulbination with a punch press, a 

spacing device having means for spacing 
more than one variation of spaces, a cooper 
ating cylinder and piston for effecting such 

it spacing with non-recoil cushioning means 
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: the end of each stroke, and clamping de 
vices for said cylinder and piston alter 
nately operable between strokes. 
45. A spacing device comprising a Work 

moving member, a spacing rail, stops on the 
'ail, a latch carried by the work-moving 
member to engage the stops, a locking de 
vice to lock the rail and work-moving hein 
er together during the work-moving stroke, 
means for automatically disengaging the 
rail and work-moving member during the 
space-selecting stroke, resilient means fol' 
effecting the space-selecting strolke by forc 
ing the latch against the stops, means for 
moving the latch from the path of the stops 
at certain intervals, and means for locking 
the work against movement during the 
space-selecting stroke. 

46. A spacing device comprising a work 
moving member, a spacing rail, stops on the 
“:yil. :). lateln c:urried by the Worlx-unoving 
member to engage the stops, a locking de 
vice to lock the rail and work-moving mem 
ber together during the Work-moving stroke, 
He:unks for :ault()?na tically di?-engaging the ":ail 
aid work-toxing member diiriing the space 
selecting stroke, resilient means for eitecting 
the space-selecting stroke by forcing the 
l:lch against the stops, lileans for loving 
the latch fron the path of the stops at c'er 
tain intervals, and means for locking the 
work against movement during the space 
selecting strolke, in combination with a 
punch press having gagged tools, and con 
trolling means for the gags arranged in line 
with the stops on the spacing rail. 

47. A. spacing ·levice having a work-mov 
ing stroke and a space-selecting stroke, conn 
prising a work-loving member, a spacing 
l'aii, stops on the rail, a latch to engage the 
stops and normally in line with the same, a 
locking device to lock the work-moving 
lenber and rail togethe' during the work 
moving stroke, means for unlocking said rail 
and woulk-moving member during the space 

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

4S. A spacing device having a work-nov 
ing Stroke and a space-Selecting stroke, coln 
prising a work-noving member, a spacing 
rail, stops on the rail, a latch to engage the 
stops and normally in line with the same, a 
locking device to lock the work-moving 
member and rail together during the work 
imoving stroke, means for unlocking said 
l'ail and work-in ving member during the 
space-selecting stroke, resilient neals for 
forcing the latch and stops together at the 
end of the space selecting stroke, heans for 
throwing the stops and latch out of line with 
each othel' at the end of the space-selecting 
stroke, means fol' throwing the stops and 
latch out of line with each other at the cid 
of the work-moving stroke, and non-recoil 
shock-absorbing means effective at the end of 
the said work-moving stroke. 

49. A spacing device comprising a spac 
ing rail, World-moving means, a latch carried 
by Said work-moving means co-acting with 
stops spaced on said spacing rail, means for 
locking the spacing rail, and work-noving 
means together during the period of the 
Work-moving stroke and until the work has 
come to rest, means for locking the work 
during the period of punching and during 
the period of the spacing stroke, and means 
for 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 cooperating there with, step-by 
step spacing means including a spacing rail 
for automatically feeding work through the 
press, automatic power means for operating 
the gags, and control stations spaced along 
the path of travel of the spacing means to 
control the gags, said spacing means engag 
ing the spacing rail during the work nov 
ing stroke. 

51. u \ |punch presis la ving gagged tº sols, 
Ilovable gags cooperating there with, step-by 
Step Spacing umeans including a spacing irail, 
and stops on said spacing rail for feeding 
wolk through the press, automatic power 
means for Operating the gags, and control 
stations arranged to co-act with the spacing 
means and arranged parallel with the stops 
on said rail; said spacing means engaging 
the spacing rail during the work feeding 
stroke. - 

52. A punch press having automatically 
operated gagged tools, movable gags cooper. 
ating there with and automatically oper:ted 
spacing means including a spacing rail. i. 
row of stops on said spacing rail, and an 
other row of control stations 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 dul'- 
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 

9 

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. 


