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UNITED STATES 

1851,845 

PATENT OFFICE 
THEODoRE KASEBERG, of GRANITE CITY, ILLINoIS, ASSIGNOR TO THE AMERICAN 

CAR AND FOUNDRY COMPANY, OF NEW YORK, N. Y., A. CORPORATION OF NEW 
TERSEY 

STRUCTURAL STEEL WORKING MACHINE 

Application filed February 20, 1929. Serial No. 341,299. 
This invention relates to structural steel 

working machines and particularly to ma 
chines for punching rivet holes in large steel 
members, such as are used in the fabrication 
of freight cars, bridges, and other struc 
tural steel work. In machines of this kind, 
it is customary to attach the sheet of steel 
which is to be punched, to a horizontal trav 
eling carriage, which is arranged to pass be 

10 tween the punches and the dies of a large 
punch press. Ordinarily, a large number of 
holes are to be punched in the sheet at spaced 
intervals along its length, and to this end 
punches are mounted in the punch press in 

5 line longitudinally with each hole which is to 
be punched, and when the carriage is moved 
into position so that the location of the hole 
is in line with the punch, the gag for that 
punchisinterposed, and the press is operated 

to Where a number of pieces of the same kind 
are to be made, it is desirable to provide some 
means for rapidly and accurately moving the 
carriage into position for punching each 
successive hole or holes, and also to provide 
some means for indicating to the operator 
which of the gags to pull and which to inter 
OS, 

p One of the objects of this invention is to 
provide a simple and inpensive device for the 
above described purpose. Other objects will 
appear from the following specification and 
the accompanying drawings, in which: 

Figure 1 is a side elevation of a punch ma 
chine equipped with a spacing device con 

, structed according to my invention. 
Figure 2 is a plan view taken along line 

2-2 of Figure 1. 
Figure 3 shows a partial side elevation of a 

punch press equipped according to my inven 
4' tion, with parts broken away for clearer 

illustration of others, the scale being consid 
erably larger than in Figure 1. 

Figure 4 is a partial front elevation of the 
structure shown in Figure 3, with parts 
broken away. 

Figure 5 is a rear elevation of the structure 
shown in Figures 3 and 4, with parts broken 
away. 

Figure 6 is a detail view showing parts of 
6. the stop mechanism. 

Figure 7 is a detail plan view showing 
parts of the operating device for the rapid 
travel mechanism. 

Figure 8 is an elevation of the parts shown 
in Figure 7. 

Figure 9 is a detail view showing parts 
of the carriage and track in elevation. 

Figure 10 is a detailplan view showing the 
stop strap and the parts of the stop mecha 
nism. 

Figure 11 is a side view of the template or 
indicating device. 

Figure 12 is a sectional elevation of the 
clutch mechanism. 

Figure 13 shows a cross section taken alon 
the lines 13-13 of Figure 12. 
The reference numeral 1 indicates the 

frame of a punch machine to which my inven 
tion is applied. The frame carries a ver 
tically slidable head 2 upon which are 
mounted the punches 3. The punches are so 
constructed as to be vertically slidable in a 
body member 4, and this body member is pro 
vided with a gag 5 having a handle by which 
it may be readily withdrawn or interposed 
between the punch proper and a part of the 
body member 4. By this arrangement, when 
the head 2 comes down, the punch may simply 
slide in the body member when the gag is 
withdrawn, but will punch a hole in the 
metal when the gag is interposed. 
The bed 6 of the press carries suitable dies 

7 mounted to receive their respective punches. 
The reciprocating head 2 is driven by a mo 
tor 8 through the main shaft 9 and connect 
ing rods 10 of conventional construction. 
The head is shown in its lower position in 
Figure 4, and in its upper position in Fig 
ures 3 and 5. 
A track 11 extends through the machine 

in each direction to a distance somewhat 
greater than the length of the longest sheet 
of metal which is to be handled, and is pro 
vided with rollers 12 which support the longi 
tudinal members 13 of the carriage. At each 
end of the carriage, a buggy 14 is provided. 
These buggies are slidable along the upper 
flange 15 of the longitudinal members 13, and 
means (not shown) is provided for clamping 
the buggies in whatever position is required 
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to take a given length of sheet metal. Suit 
able clamps 16 are attached to the buggies 
for holding the sheet 17 in predetermined 
position with respect to the buggies and car 
rlage. 
The buggies are formed in two separate 

portions 125 and 126. The portion 125 is 
generally fixed at the end of the track and 
left there, while the portion 126 is adjusted 
along the track to suit each length of metal 
that is to be handled. This arrangement per 
units the use of the stop straps of the same 
length for different lengths of material. 
The members 126 are provided with a . 

bracket 127 and a pin 128 which passes 
through a hole in the clamp 16, as shown, and 
thus forms a convenient and readily removal 
ble fastening for the clamp. The clamp is 
slidable longitudinally in the bracket 127 
so that when one end of the sheet of metal 
-comes close to the machine, the clamp at 
that end may be loosened, the pins 128 re 
smoved, and the bracket slid back out of the 
way of the punch and die. It will be under 
stood that the clamps at the other ends of 
the sheet will still hold it firmly in posi 
tion with respect to the carriage. When that 
'end of the sheet is finished and moved away 
from the dies, the clamps are reattached and, 
when desired, the clamps at the other end. 
may be removed and slid back out of the way 
in the same manner. 

Along the track, suitable supports 18 are 
provided which carry axles (19. Each axle 
'carries a plurality of spaced rollers 20. These 
roilers are freely rotatable on the axles, and 
are so arranged that their upper periphery 
is tangent to the plane in which the work is 
carried, and they serve as convenient Sup 
ports for the sheet as it is moved along the 
tracks. . 

The longitudinal members 13 of the car 
riage are provided with racks 21. A suitable 
gear:22 is fixed to the shaft 23 which is mount 
ed in the frame of the press, the arrangement 
being such that the carriage is operated by 
rotation of the shaft and gear. Another gear 
24 is fixed to the shaft 23, and this is driven 
through;an idler gear 25 by the gear 26. The 
gear 26 is rotatably mounted on the shaft 27 

» . 

which is carried by suitable bearings in the 
frame of the press as shown. 
A clutch housing 28 is secured to the gear 

26, and its other end is rotatably carried on 
the shaft 27 by a cap member having a suit 
able bearing 29. The cap member is keyed 
to the housing 28 by keys 30. A number of an 
nular plates 31 are carried in the clutch hous 
ing and are recessed at 32 to receive the keys 
30. Interposed between the members 3 are 
provided annular friction plates 33 which 
are rotatable with respect to the housing 28, 
but keyed to the shaft by keys 34. The end 
member 29 is slidable upon the shaft:27 and in 
the housing 28, and the chutch is compressed 
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against the shoulder 35 of the shaft by a 
spring 36 which is carried between the collar 
37 and the lock nuts 38. This arrangement 
provides an adjustable friction drive of the 
carriage from the shaft 27. 
The shaft 9 carries a head 39 upon which 

is mounted a crank 40. This crank is ad 
justable to any desired throw along the radial 
slot 41 and may be readily fixed in position 
when adjusted. The slot 41 is formed in the 
head 39 at an angle to the line of the crank 
center of the cranks 135 substantially as 
shown so that the crank 40 lags behind the 
cranks 135 and the upward pull of the crank 
on the connecting rod. The resulting travel 
of the carriage will begin on the upward 
stroke of the punch, after the punch is en 
tirely clear of the work, and will continue for 
a short period after the clamp has reached 
top dead center and the punch is started on 
the downstroke. It will, however, be stopped 
before the punch comes in contact with the 
work. It will be noted that the movement of 
the crank 40 is such that the last part of the 
movement of the carriage is comparatively 
slow so that any rebound will be taken up 
and the stops firmly pressed against the pawl 
to locate the carriage in exact position. 
The crank carries a connecting rod 42 

which is pivoted at its lower end to an arm 
43. This arm is rotatably mounted upon the 
shaft 27, as shown, and carries, rigidly 
mounted to rotate therewith, a crank 44. The 
arm 43 is longer than the maximum radius 
of travel of the crank 40, so that the crank 
43 only reciprocates through an arc and does 
not complete a revolution. Rigidly keyed 
to the shaft 27 is a ratchet wheel 45, and this 
ratchet is operated in one direction only by 
the crank 44 through a pawl 46 which is re 
siliently held in position by a spring 47. 
An auxiliary means of operating the shaft 

27 includes a motor 48 controlled by switch 
49, a worm shaft 50, and a worm gear dia 
grammatically indicated at 51 and 52. The 
gear 52 is rotatably mounted on the shaft 27, 
but has a recess 53 to receive the pawl of 
clutch 54, as shown. The clutch is keyed to 
the shaft 27, but is slidable thereon by means 
of a lever 55 which is pivoted to the clutch 
at 56 and to a rigid support 57 at 58. By 
moving the lever 55 to the right, as shown 
in Figure 5, or toward the observer, as shown 
in Figures 3 and 8, the clutch 54 may be en 
gaged with the worm gear, and by operating 
the switch 49 the carriage may be rapidly 
moved in either direction. 
A trip lever 59 is pivoted to the frame at 

60 and operates through a link 61 to lift the 
cam 62 which is pivoted to a fixed support 
at 63. "The cann 62 is bent to substantially 
follow the upper periphery of the ratchet 
wheel 45, as shown, and when the trip lever 
is in its upper position, as shown, the opera 
tion of the pawl 46 is not interfered with; 
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but when the pedal of the lever is moved 
downward, the cam 62 is raised above the 
points of the teeth 64 in the ratchet wheel, 
as shown by the dotted line 65 in Figure 8. 
In this position the cam 62 will engage the 
roller 68 which is carried by the pawl, and 
the pawl will be lifted out of engagement 
with the ratchet teeth 64. 
The lever 55 is provided with a rod 66 

which carries a block 67 to interlock with 
the lever 59. Unless the lever 55 is moved 
toward the machine to entirely disengage 
the clutch, the lever 59 will rest on top of 
the block 67, thus preventing the operation 
of the ratchet and leaving the pawl free to 
rotate in either direction. When the lever 

20 

25 

30 

59 is in position to permit the pawl 46 to 
engage the ratchet teeth, the lever 55 can 
not be pulled to engage the clutch 54. 
A suitable block 69 is carried by the sta 

tionary portion 125 of the buggies for the 
attachment of a cam strap 70. This cam strap 
may comprise a shipbuilder's channel mem 
ber of length somewhat greater than that of 
the sheet to be worked on; preferably all 
straps for the same machine are the same 
length. 
A number of longitudinal rows of holes 71 

are drilled in the channel member. I have 
shown five rows of holes, which is usually 
sufficient, but it is obvious that any number of 

40 
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rows might be used. By means of these holes 
and screws 73, the stops 72 may be attached 
at any desired point along the length of the 
strap. 
The holes are not located in the center of 

the stop, but are closer to one end than the 
other so that a very close adjustment of the 
position of the stop may be had by selecting a 
hole in a different row or by reversing the 
stop without making a special stop to get the 
exact position. Suitable bolt holes 74 and 
dowel holes 75 are provided at the end of the 
strap 70 so that it may be conveniently at 
tached to or detached from the buggies in 
the same position. . 

Fixed to the bed 6 of the machine is a 
rigidly constructed bracket 76 which is best 
shown in Figures 6, 4, and 10. This bracket, 
carries a transverse shaft 7 mounted in a 
slotted hole 78. The hole is slightly oblong 
in a horizontal direction to permit a slight 
movement of the shaft 77 in the direction of 
travel of the carriage and the calm strap 70. 
The shaft 77 is provided with a screw 79 at 
each end having a head which snugly fits a 
bore 80 in the side wall 81 of the member 6. 
The screw 79 prevents the rotation of the 
shaft 77, and serves as a seat for one end of the 
compression coil spring 82 which is retained 
by the screw plug 83, as shown in Figure 6. 
One or more dogs or abutments 84 are rotat 
ably mounted on the shaft 77, one dog for each 
row of holes 71 and stops 73 in the stop strap 
70 which passes through the bracket 76 under 

the pawls, as shown in Figures 4 and 6. The 
pawls are made of hardened tool steel, as are 
the stops 72, and have lugs 85 at one end to 
lie in the path of and form an obstruction to 
the stops 72. The contacting surfaces of the 
lugs 85 and the stops 72 are on a line sub 
stantially tangent to a circle drawn with the 
shaft 7 as the center, as shown at 86, so that 
when the stop is forced abruptly against the 
dog, there will be no tendency for the dog to 
slide over the stop, while the dog may be 
raised out of contact with the stop without 
any backward movement of the carriage. 
A transverse shaft 87 is mounted in the 

walls 81 of the member 76. This shaft carries 
an arm 88, by means of which it is operated, 
and which is keyed to it, as at 89. Another 
arm 90 also mounted to rotate with the shaft 
87 is provided with a cross member 91 which 
extends over the rear ends of the dogs 84 so 
that when the shaft 87 is rocked to the right, 
as shown in Figure 6, the lugs 85 will be lifted 
out of the way of the stops 72. 
A shaft 92 is also mounted in one wall 81 

of the member 76 and carries a forked arm 93 

3. 
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keyed to it by means of key 94. The fork 95 
of the arm 93 straddles a point 96 on the 
arm 88. It will be seen that the rotation 
of the shaft 92 in an anti-clockwise direction 
will rotate the shaft 87 clockwise and lift the 
lugs 85. The shaft 92 extends to a bracket 
97 and has rigidly fixed to it a gear 98 by 
means of which it may be rotated. Slidably 
mounted in the bracket 97 is a rack 99 which 
is normally held in upward position by a 
spring 100. The lower end of the spring is 
supported by a bracket 101 mounted on the 
frame. The rack 99 has an extension 102 
which is adapted to be engaged by a member 
or plunger 103 which is carried by the recipro 
cating head of the punch. The extension is 
provided with a pin 104, as shown in Figures 
3 and 4. A lever 105 is pivoted to the bracket 
97 at 106, and has a recessed hook portion 
107 to receive the pin 104 so that the rack 
99 may be retained in its lower position when 
desired. 
A bracket 108 is mounted on the head 2, as 

shown in Figures 3 and 4. This bracket car 
ries the rod 103, which is slidably mounted 
therein, in alignment with the extension 102, 
so upon downward movement of the head 2. 
these members will engage. Pivoted to the 
bracket 108 at 109 is a lever 110. A trans 
verse rod 111 is carried by the head and has a 
square end member 112 mounted in the brack 
et, 108 in the path of the rod 103. A pin 113, 
operating in a slot 114, forms a connection be 
tween the square end member and the lever 
110, and by means of this connection the men 
ber 112 can be moved into or out of the path 
of the rod 103, thus forming a gag and caus 
ing the operation of the rack 99 by the down 
ward movement of the punch only when the 
gag is in position. 
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A preferred form of indicating device 115 
is shown in Figures 2 and 11. This consti 
tutes a template strip, preferably of Wood or 
other light material, having a hook 116 at 
tached to one end, by means of which it may 
be conveniently located along the sheet of 
metal which is being worked on. A pointer 
117 is carried along a bracket 118 on the head 
2. This pointer is mounted in a position 
where it may be conveniently observed by the 
operator. It is freely slidable in the bracket 
and has a head 119 so that it will be lifted 
upon the upward movement of the head 2, 
but will not be forced into the template On 
downward movement of the head. The ten 
plate 115 is provided with graduations 120 
at such points as are adjacent to the indicator 
when the carriage is in position to punch the 
corresponding hole or holes. Each punch is 
marked with a letter, and each graduation on 
the gage is marked with a letter, or letters, 
corresponding to the letters. On the punches 
which are to operate when the indicator 
points to that graduation. M 
In Figure 2, I have shown a sheet of metal 

requiring a number of holes to be punched. 
The punch 7A has punched the hole 121 and 
is to punch the holes indicated at 122. The 
punch 7B is to punch the holes indicated at 
123, and the punches TC, TD, 7E, and 7F 
punch the holes indicated as being in line 
with them. When a graduation comes under 
the indicator, the operator pulls all the gags, 
except those indicated by the letters appear 
ing at that graduation, and when the head 2 
is operated, the proper holes will be punched. 
In operation, the buggies 14, carrying the 

clamps 16, are adjusted to the proper length 
to receive the sheets which are to be worked 
on. The sheet diagrammatically illustrated 
at 17 is placed in horizontal position on top 
of the rolliers 20, and the clamps 16 are at 
tached. The gage 115 is placed on top of 
the sheet with the hook 116 at one end to 
locate the gage with respect to the sheet. 

It will be understood that the loading of 
the carriage is done at the left end of the ma 
chine, as shown in Figure 2. The stops 72 
having been placed on the strap 70 in proper 
position, the clutch 54 is engaged and the 
rapid travel motor 48 started in order to 
bring the sheet up close to the punch. When 
the location of the first hole is approached, 
the motor 48 is stopped, the clutch 54 is dis 
engaged, and the motor 8 is started; this 
motor being connected by means of suitable 
gears to the shaft 9 rotates the shaft, recipro 
cating the slide 2 and rotating the head 39, 
which carries the crank 40. This recipro 
cates with connecting rod 42 and the cranks 
43 and 44; the pawl 46 now being in position, 
the ratchet wheel 45 is intermittently rotated 
and with it the shaft 27. This shaft, operated 
through the clutch, drives the gear 26 which, 
in turn, operates the gears 25, 24, and 22, the 

1,851,845 

last of which operates the table. It will be 
noted that the arrangement of gears is such 
as to move the carriage to the right, as shown 
in Figures 1, 2, and 3. 
This intermittent movement of the car 

riage continues until the first stop 72 comes 
in contact with the lug 85 of one of the pawls 
84, and then continues for approximately 
one-sixteenth of an inch until the shaft 77 is 
moved across the slot 78 against the compara 
tively weak spring 82 and firmly seated at the 
rear of the slot. Further movement of the 
strap 70 being impossible, the whole car 

O 

riage is stopped and the clutch 28 begins to 
slip, permitting the completion of the stroke 
of the arm 44 and ratchet wheel. The con 
tact of the lug 85 and stop 72 positively locates 
the longitudinal position of the carriage with 
respect to the punches, and the carriage is 
now in position for punching the first hole, 
or holes. 
An important factor of the invention is 

that if the carriage should strike the pawl 84 

80 

85 

so hard as to rebound, the subsequent move 
ment of the clutch will be ample to take up 
the rebound more slowly and press the stop 
72 against the lug 85 firmly before the stroke 
is finished. As the punch which is carried by 

90 

the reciprocating head approaches the work 
on its downward stroke, the connecting rod 
42 will be starting its downward stroke, mov 
ing the arm 43 downward and to the left, as 
shown in Figure 3. The carriage remains in 

95 

position while the pawl 47 slips back over the 
ratchet teeth. 
When the carriage has thus been located, 

100 

the operator will note that the indicator 117 
points to a graduation 120 on the gage, and 
he will move such gags into position as are 
indicated by the letters at the graduation, and 
the corresponding holes will be punched upon 
the first down stroke of the slide 2. It will 
be understood that the machine is provided 

105 

with the usual means for stopping the shaft ... 
9 at the end of each revolution, if desired, but 
that in ordinary operation this shaft is per 
mitted to continuously rotate. 

In case the operator has not sufficient time 
to interpose all the necessary gags during 
that stroke of the punch, he shifts the lever 
110 to the right, as shown in Figure 4, with 
drawing the slide, or gag, 112. When this is 
done, the dogs 84 are left in position, and the 
carriage remains stationary. The operator 
can then take his time about interposing the 
necessary gags, and the slide 2 may continue 
to reciprocate. It may be noted that it is 
ordinarily unnecessary for the operator to 
withdraw the gag 112, it being left in position 
so that the dogs are tripped at each stroke 
of the punch. 
When the operator is ready for the car 

riage to move to the next position, in case he 
has withdrawn the gag 112, he shifts it back 
in position by means of the lever 110, and the 

10 
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subsequent down stroke of the punch causes 
the plunger 103 to force the rack 99 down 
wardly against the pressure of the spring 100. 
The downward movement of the rack rotates 

5 the gear 98 in an anti-clockwise direction, as 
shown in Figure 3, and rotates the arm 88, the 
shaft 87, and the tripping arm 90, turning the 
pawls on the shaft 77, and raising the lugs 85. 
The arrangement of the crank 40 is such 

10 that the movement of the ratchet wheel 45. 
occurs during a portion of the revolution of 
the shaft 9 subsequent to the withdrawal of 
the punch 3 from the work and terminating 
just after the highest point in the stroke of 

15 the punch. This is neeessary so that the car 
riage will be moved only at such times as the 
punches clear the work. Due to this ar 
rangement, the plunger 103 rises out of con 
tact with the extension 102 before any move 

20 ment of the carriage has occurred, and the 
pawls would ordinarily drop into position in 
front of the same stop thus preventing any 
movement of the carriage upon the subse 
quent stroke. This difficulty is avoided by 

25 slotting the hole.78 and putting in the spring 
82 at each end of the shaft 77. When the 
lugs are once lifted clear of the stops, the 
springs' 82 holds the shaft 77 across the slot 
so that the lugs 85 are moved forward, and 

30 when the extension 103 rises out of the way of 
the rack 99, the dogs drop on top of the stops 
72, as shown by the dotted lines in Figure 6, 
and will not catch until the next stop is 
reached. 

35 he stops 72 being set at proper distances 
along the strap, all the desired holes may be 
readily punched in the sheet. When the holes 
are punched, the sheet will be on the right 
hand end of the track, as shown in Figures 1, 

40 2, and 3, and the sheet is removed. 
With the punch in a downward position, 

the lever 105 may then be shifted to cause the 
hook 107 to engage the pin 104, thus holding 
the pawls secure to the stops 72. The lever 

45 59 is then depressed to disengage the pawl 47, 
the clutch 54 is engaged and switch 49 operat 
ed to return the carriage to the left end of 
the track. - - , 

... It will be understood: that in work of this 
50 kind it is usual to make large numbers of 

identical pieces. Accordingly, I prefer to 
set up the pawls on a strap 70 for one job and 
to leave them permanently in position. When 
that job is finished, I remove the strap, and 

55 replace it with another that has been set up 
for the next job. It will be seen that I have 
provided a simple and reliable device for ac 
curately spacing the holes in sheet metal work 
of the character described. 

€0 I claim: . . . . . 
1. In a machine of the class described, a 

reciprocating tool, a track, a carriage mov 
able along said track, means operated at each 
stroke of the tool to frictionally urge the car 

65 riage along the track, a plurality of stops 

mounted on the carriage at predetermined 
intervals, and an abutment at a fixed point 
On the track to positively engage and pre 
vent further movement of said stops, said 
frictional means continuing in operation 
after the engagement of the stop with the 
abutment. 

2. In a machine of the class described, a 
track, a carriage movable along the track, 
intermittently operating yieldable means for 
Inoying the carriage, a longitudinal strap at 
tached to the carriage, a plurality of stops 
attached to the strap, an abutment at a point 
along the track to engage the stops during 
movement of the carriage to temporarily pre 
vent further movement thereof, and means 
operable by a part of the machine for disen 
gaging the abutment from the stop. 

3. In a machine of the class, described, a 
track, a carriage movable along said track, a longitudinal strap carried by the carriage, 
a plurality of longitudinally spaced stops 
mounted on said strap, a pivoted abutment 
fixed at a point along said track and arranged 
to Swing into or out of the path of said stops, 
frietional means for moving said carriage. 
along said track to firmly press one-of said 

70 
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stops: against said abutment, and means to 
Swing said abutment out of the path of said 
stop at each operation of the machine. 

4. In a machine of the class described, a 
track, a carriage movable along the track, 
frictional means to move the carriage, a plu rality of stops longitudinally spaced along 
the carriage, a laterally movable, but longitu 
dinally fixed abutment at a point on the track, 
and means for moving said abutment into or 
out of the path of the stops. 

5. In a machine, of the class described, a track, a working tool adjacent the track, a 
carriage movable along said track, a pluralit of longitudinally spaced stops movable E. 
the carriage, an abutment fixed at a point on 
the track, and adapted to engage the stops, 
and means operated by a movement, of the 

95 

00 

105 
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tool to move the abutment out of engagement 
with the stops. 

6. In a punch machine, a carriage for: the 
Work to be punched, intermittently operated 
frictional means to move the carriage, stop 
means to stop and hold the carriage in pre 
determined position in spite of the continued 
operation of said 'frictional means, a slide, a 
punch. Carried by said slide, and means car 
ried by said slide and operable at each stroke 
thereof to disengage the stop mechanism. 

7. In a machine tool of the class described, 
a carriage for the Work to be machined, a 
track for said carriage, a metal working tool 
fixed at a point along said track, connections 
including a friction clutch between the metal 
Working tool and the carriage to advance it 
along the track in one direction only, means 
independents of said connection for moving 
the carriage along the track in the other di 
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rection and interlocking control means for 
said carriage moving means, said control 
means embodying a device for positively pre 
venting simultaneous operation of said con 
nection and said independent means. 

8. In a machine of the class described, a 
movable carriage, a plurality of stops car 
ried by said carriage, a pivoted abutment. 
fixed to said machine and arranged to swing 
into or out of the path of said stops, means 
normally holding the abutment in the path of 
the stops, said stops being adapted to engage 
the abutment during movement of said car 
riage and means carried by a part of the na 
chine to contact with the abutment and swing 
it out of the path of said stops. 

9. In a machine of the class described, a 
movable carriage, a plurality of stops mount 
ed on said carriage, an abutment adapted to 
be interposed in the path of said stops, means 
for normally holding said abutment in said 
path, said stops being adapted to contact with 
said abutment during movement of said car 
riage to prevent further movement thereof, 
a reciprocating tool, and means connected 
with the tool and operable at each reciproca 
tion thereof to displace said abutment. 

10. In a machine of the character de 
scribed, a track, a carriage movable along this 
track, frictional means to move the carriage, a 
plurality of longitudinally spaced stops along 
the carriage, an abutment at a point along 
the track and adapted to engage the stops, 
said stops displacing said abutment a fixed 
distance at each operation, irrespective of va 
riations in the spacing of Said stops and 
means to disengage the abutment and the stops. 

11. In a machine of the class described, a 
punch, a track, a carriage movable along said 
track, a plurality of longitudinally spaced 
stops carried by the carriage, an abutment 
fixed at a point along the track and adapted 
to engage each of the stops successively as 
they reach said point, and means operable by 
the punch to move the abutment out of en gagement with the stops. 

12. In a machine of the class described, a. 
track, a carriage movable along said track, 
a punch, frictional means operated by the 
punch operating means to advance the car 
riage a predetermined distance along the 
track, alongitudinal strap carried by the car 
riage, a plurality of rows of stops mounted on 
said strap, an abutment mounted on a pivot 
fixed to the bed of the machine and lying in 
the path of each row of stops, said stops being 
adapted to contact with said abutments to 
temporarily prevent further movement of the 
carriage and means operated by the machine 
for swinging said abutments out of the path 
of said stops. . . . . . 

13. In a machine of the class described, a 
track, a carriage movable along said track, 
a punch, operating means for said punch, 
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frictional means operated by the punch op 
erating means to advance the carriage a pre 
determined distance along the track, a longi 
tudinal strap carried by the carriage, a plu 
rality of rows of stops mounted on said strap, 
an abutment mounted on a pivot fixed with 
respect to the track and lying in the path 
of each row of stops, and means including 
a plurality of levers operable by a movement 
of the punch to disengage said abutment 
from said stops. 

14. In a machine of the class described, a 
track, a carriage movable along said track, 
a punch, operating means for said punch, 
frictional means operated by the punch op 
erating means to advance the carriage a pre 
determined distance, along the track, a lon 
gitudinal strap carried by the carriage, a plu 
rality of longitudinal rows of stops mount 
ed on said strap, a plurality of abutments 
mounted on a pivot fixed with respect to the 
track, each abutment lying in the path of 
a row of stops, and means including a rack 
and pinion operated by a movement of the 
punch for moving said abutments out of the 
path of Said stops. 

15. In a punch machine, a work carriage, 
a plurality of stops mounted in predeter 
mined positions on said carriage, a punch, 
means including a rotatable shaft for oper 
ating said punch, a crank on said shaft, a 
connecting rod having an end mounted on 
said crank, a ratchet operated by said con 
necting rod, means including a friction 
clutch for driving said carriage from said 
ratchet, a pivoted abutment mounted at a 
fixed point on said machine and arranged 
to swing into or out of the path of the stops, 
a lever for Swinging said abutment on its 
pivot, a gear connected to operate said lever, 
a slidable rack engaged with said gear, resil 
ient means for moving said rack in one di 
rection, and means carried with said punch 
for contacting with said rack to move it 
against the said resilient means and thereby 
Swing the abutment on its pivot. 

16. In a machine of the class described, 
a frame, a reciprocating tool carried by said 
frame, a carriage movable with respect to 
said frame, frictionally operated means to 
intermittently move the carriage, positive 
stop mechanism for arresting the movement 
of said carriage at predetermined points, 
thereby causing slippage of said frictional 
means, a slidable member carried by the tool, 
a gag adapted to be interposed in the path 
of said slidable member to force it to move 
with the reciprocating tool, and means car 
ried on the frame of said machine and ar 
ranged to be operated by forcible movement 
of said slidable member to disengage said 
stop mechanism. 

17. In a machine of the class described, 
a movable carriage, a device operable by a 
part of said machine for intermittently mov 
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ing said carriage, a rapid travel device op 
erable by another part of said machine to 
move said carriage in either of two dire3 
tions, and means including a pair of inter 
locking levers to prevent the simultaneous 
operation of both of said devices. 

18. In a machine of the class described, 
a movable carriage, a ratchet and pawl de 
vice operable by a part of the machine for 
intermittently moving said carriage, a rapid 
travel device for moving said carriage inde 
pendently of the movement of said first de 
vice, and means to prevent the operation of 
said rapid travel device while said pawl is in 
position to engage the ratchet. 

19. In a machine of the class described, 
a movable carriage, a device for intermit 
tently moving said carriage, a rapid travel 
device for moving said carriage independ 
ently of said first device, a clutch for con 
trolling said rapid travel device, means for 
disconnecting said first named device from 
the carriage, and means for preventing the 
reconnection of said means while said clutch 
is engaged. 

20. In a sheet metal punching machine, 
a work carriage, a track for said carriage, 
frictional means for moving said carriage 
along said track, a punch, a plurality of lon 
gitudinally spaced stops fixed to the car 
riage, an abutment fixed to the machine in 
the path of said stops, means operated dur 
ing a part of each stroke of the punch for 
operating said frictional means, means op 
erated during another part of the stroke of 
the punch for removing said abutment from 
the path of said stops, means for releasing 
said abutment, and means operative upon 
the release of said abutment to prevent its 
re-engagement prior to the next movement 
of the carriage. 

21. In a machine of the class described, a 
working tool, a work carriage, a track for 
said carriage, frictional means connected 
with said working tool for moving said car 
riage, along said track during a part only 
of the cycle of operation of said tool, a plu 
rality of stops attached to said carriage, an 
abutment carried at a fixed point on the 
track, means movable between operations 
of the friction means to disengage the stops 
from the abutment, means to withdraw said 
disengaging means before the subsequent op 
eration of the friction means, and means to 
prevent the re-engagement of the abutment 
with the same stop upon the withdrawal of 
the disengaging means. 

22. In a machine of the class described, a 
work carriage, a clamp adapted to be at 
tached to the work, a bracket mounted on the carriage and arranged to slidably receive 
the clamp, registering holes in said bracket 
and said clamp, and a pin adapted to be 
passed through said holes to accurately lo 
cate the clamp with respect to the carriage. 

longitudinally 
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23. In a stop mechanism, a movable mem ber having a plurality of longitudinally 
spaced blocks mounted thereon, pivoted abut 
ments normally held in the path of said stops, 
intermittently operated means for moving 
said member, means operated only between 
operations of said intermittently operating 
means to shift the abutments out of the path 
of said stops, and resilient means to shift 
the abutments in a direction opposite to the 
movement of said first named member as 
Soon as the abutments are clear of the stops, 
whereby the re-engagement of an abutment 
with the same stop will be prevented. 

24. In a stop mechanism, a bracket, an 
elongated member carrying a plurality of 

spaced stops and movable 
through said bracket, a transverse slotted 
bore in said bracket, a pivot shaft mounted 
in said slotted bore, yieldable means for mov 
ing said shaft to one side of said slot in a 
direction opposite to the movement of said 
elongated member, an abutment rotatably 
mounted on said shaft and arranged to swing 
into or out of the path of said stops, means 
for normally holding the said abutment in 
position to engage the stop, said yieldable 
means being adapted to be displaced upon 
contact of a stop with the abutment, where 
by the shaft will be forced against the op 
posite side of the slot, and means for swing 
ing the abutment out of the path of said 
stop, whereby the longitudinal member may 
be moved to the next stop. 

25. In a stop mechanism, a bracket, a trans 
verse bore in said bracket, a shaft loosely 
fitting said bore, resilient means urging said 
shaft against One side of said bore, a mem 
ber rotatably mounted on said shaft, a lug 
at one end of said pivoted member compris 
ing an abutment, a longitudinally movable 
block adapted to engage said abutment, and 
means to lift said lug out of contact with 
said block. 

26. In a stop mechanism, a bracket, a trans 
verse bore in said bracket, a shaft loosely fit 
ting said bore, resilient means urging said 
shaft against one side of the bore, a member 
movable with respect to said bracket and 
carrying a plurality of longitudinally spaced 
stops, a pivoted member mounted on said 
shaft and having a lug at one end comprising 
an abutment to engage said stops, disengag 
ing means for swinging the pivoted member 
to disengage the lug from the stop, said re 
silient means operative upon disengagement 
of the lug from the stop to move the shaft to 
ward the stop, whereby, upon the release of 
the disengaging means, the lug will catch on 
top of the stop instead of dropping in front 
of it. 

27. In a stop mechanism, a bracket, a trans 
verse bore in said bracket, a shaft mounted 
in said bore, a member longitudinally mov 
able with respect to said bracket, a plurality 
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of stops carried by said member, a member 
pivoted to said shaft and comprising an abut 
ment for engaging said stops, disengaging 
means for moving said abutment out of the 
path of said stops, and means for preventing 
the re-engagement of said stops with said 
abutment upon the withdrawal of said disen gaging means. 

28. In a stop mechanism, a bracket, a mem 
ber longitudinally movable with respect to 
said bracket, a transverse shaft mounted on 
said bracket, a plurality of stops carried by 
said longitudinally movable member, a piv; 
oted abutment carried by said shaft and adapted to engage said stops, the engaging 
surfaces of said abutment and said stops be 
ing in a plane substantially tangent to a circle 
drawn through the point of contact and hav 
ing the shaft as a center. 

29. In a stop mechanism, a bracket, a mem ber longitudinally movable with respect to 
said bracket, a plurality of rows of stops car 
ried by said longitudinally movable member, 
a plurality of pivoted abutments carried by 
the bracket, one in the path of each row of 
stops, a rock shaft carried by said bracket, 
a lever carried by said rock shaft, said lever being arranged to disengage all the abut 
ments upon operation of the rock shaft. 

30. The combination with a press and a 
carriage for conveying the Work piece to po 
sition to be operated on, of separately adjust 
able stops, abutments for engaging said stops 
for stopping and retaining said carriage at 
predetermined points, means driven by said 
machine for taking up any rebound occur 
ring upon the engagement of said stops with 
said abutment, and means for causing said 
abutments to be engaged with and disengaged 
from said stops, said last mentioned means 
being connected with a reciprocating part of 
the press, to be operated at each reciprocation 
thereof and a device for rendering said means inoperative. 

31. A combination with a metal working 
machine and a carriage for conveying the met 
al in the position to be operated on, of Sep 
arately adjustable stops, an abutment adapted 
to be engaged by said stops for stopping and 
retaining said carriage at predetermined 
points, and means driven by the machine for 
taking up any rebound occurring upon the 
engagement of said stops with said abutment. 

32. A combination with a metal working 
machine and a carriage for conveying the 
metal in the position to be operated on, of sep 
arately adjustable stops for stopping and re 
taining said carriage at predetermined points, 
an abutment adapted to successively engage 

3. said stops, mechanically operated means for 
causing said stops to engage said abutment, 
and yieldable means for taking up any re 
bound occurring upon the engagement of said 
stop and said abutment. 

33. In a machine of the class described, a 
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work carriage, a track therefor mechanically 
operated means for moving said carriage, 
an abutment longitudinally fixed with re 
spect to said track, a plurality of stops car 
ried by said carriage and adapted to succes 
sively engage the abutment, and means in 
cluding a friction connection for driving 
said carriage and thereby moving said stops 
firmly into engagement with said abutment. 

34. In a metal working machine, a work 
carriage, a plurality of stops mounted on 
said carriage, a reciprocating head, a pivoted 
abutment mounted on said machine and ar 
ranged to be swung into or out of the path of 
said stops, a lever for operating said pivoted 
abilitment, a gear for operating said lever and 
a rack operated by said head and engaging 
said gear. 

35. In a metal working machine, a work 
carriage, a plurality of stops mounted on 
said carriage, a reciprocating head, an abut 
ment pivoted on said machine and arranged 
to be swung into and out of the path of said 
stops, a reciprocating member operatively 
connected to said abutment, a plunger on 
said head to engage said reciprocating mem 
ber and means for rendering said plunger ef 
fective or ineffective to operate said recipro cating member. 

36. In a metal working machine, a work 
carriage, a plurality of stops mounted on 
said carriage, a reciprocating head, an abut 
ment pivoted on said machine and arranged 
to be swung into and out of the path of said 
stops, a rack operatively connected to said 
abutment, a plunger slidably mounted on 
said head to engage said rack and means for 
rendering said plunger effective or ineffec 
tive to operate said rack. 

37. In a punching mechanism, a bracket, 
a shaft movably mounted in said bracket, a 
member longitudinally movable with respect 
to said bracket, a plurality of stops carried 
by said member, an abutment for said stops pivoted on said shaft, means for disengaging 
said abutment from said stops and means 
shifting said shaft at each disengagement 
from a stop to prevent reengagement of said 
abutment with the stop then disengaged. 

38. In a punching mechanism, a work car 
riage, stops carried by said work carriage, an 
abutment for said stops, means for disen 
gaging said abutment from said stops and 
means bodily shifting said abutment at each 
disengagement of Said abutment from a stop 
to prevent reengagement of said abutment 
with the stop then disengaged, said shifting 
means yielding upon engagement of said 
abutment with each stop to permit movement 
of said abutment to a predetermined posi 
tion. - 

39. In a punching mechanism, a work car 
riage, stops carried by said work carriage, 
an abutment for said stops, means for dis 
engaging said abutment from said stops and 
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resilient means bodily shifting said abut 
ment at each disengagement of said abutment 
from a stop to prevent reengagement of said 
abutment with the stop then disengaged. 

40. In a metal working machine, the combi 
nation of a movable carriage, uniformly 
driven means including a ratchet and a fric 
tion clutch driven by said ratchet for mov 
ing said carriage, a plurality of stops movable 
with said carriage, means comprising abut 
ments mounted in a bracket on said machine 
for engaging said stops and stopping said 
carriage. 

41. In a metal working machine, the com 
bination of a movable carriage, uniformly 
driven means including a ratchet and a fric 
tion clutch for moving said carriage, a plural 
ity of stops moving with said carriage and 
adapted to be variously set according to the 
work to be done, and means comprising abut 
ments arranged in the paths of said stops for 
stopping said carriage. 

42. In a metal working machine, the com 
bination of a movable carriage, uniformly 
driven means including a ratchet and a fric 
tion clutch for moving said carriage, a plural 
ity of stops movable with said carriage, means 
comprising abutments mounted in a station 
ary bracket for stopping said carriage in 
dependently of the carriage moving means. 

43. In a metal working machine, the com 
bination of a movable carriage, uniformly 
driven means including a ratchet and a fric 
tion clutch connected in series for moving 
said carriage, a plurality of stops movable 
with said carriage, means comprising abut 
ments supported in fixed relation to said ma 
chine for stopping said carriage independ 
ently of the carriage moving means. 

44. In a metal working machine, the com 
bination of a movable carriage, uniformly 
operated means for moving said carriage, a 
plurality of stops movable with said carriage, 
said stops being arranged to be variably set 
according to the work to be done, abutments 
arranged in the paths of said stops adapted 
to stop the carriage on engagement with said 
stops, and means for taking up any rebound 
after such positive stoppage. 

45. In a metal working machine, a work 
positioning device comprising a carriage, uni 
formly driven means including a ratchet and 
afriction clutch for moving said carriage, a 
plurality of stops movable with said carriage, 
said stops being arranged in various posi 
tions according to the work to be done, abut 
ments arranged in the path of said stops 
adapted to stop the carriage on engagement 
with said stops, and means operated by the 
machine for disengaging said stops and abut 
ments. 

46. In a metal working machine, a work 
positioning device comprising a carriage, 
means operated in uniform steps for driving 
said carriage, a plurality of stops moving 
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with said carriage, said stops being arranged 
in various positions according to the work to 
be done, abutments arranged in the path of 
said stops adapted to stop the carriage on en 
gagement with said stops, means for taking 
up any rebound after the engagement of such 
stops and abutments, means operated by the 
machine for disengaging said stops, and abut 
ments and means for preventing the re-en 
gagement of the stops and abutments. 

47. In a metal working machine, the com 
bination of a movable carriage, uniformly 
driven means including a friction clutch for 
moving said carriage, a plurality of longi 
tudinal rows of stops mounted on said car 
riage, means for stopping said carriage in 
dependently of said moving means compris 
ing a plurality of abutments pivotally mount 
ed in a bracket stationary in respect to said 
carriage and adapted to engage said stops. 

48. In a metal working machine, the com 
bination of a movable carriage, driving means 
for said carriage adapted to be operated in 
uniform steps, a plurality of stops carried by 
said carriage arranged in a plurality of paral 
lel rows, a plurality of abutments, one for 
each row, adapted to engage said stops, and 
means comprising a friction clutchinterposed 
between said driving means and said carriage 
adapted to yield when said abutments and 
stops are in engagement. 

49. In a metal working machine, the com 
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bination of a movable carriage, driving means 
for said carriage operating in uniform steps, 
a plurality of stops carried by said carriage, 
a plurality of abutments mounted in a 
bracket, stationary with respect to said car 
riage, said abutments being adapted to en 
gage said stops and stop said carriage irre 
spective of the operation of said driving 
08.S. 
In testimony whereof, I affix my signature 

this 16th day of January, 1929. 
THEODORE KASEBERG. 
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