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Specification of

1,382,623, - ;
B .  Application filed April 8,

T'o all whom it may conecern:
* Be it known that I, CarisrorHER BYRNE,
a citizen of the United States, residing at
Pittsburgh, Allegheny ' county, Pennsyl--
vania, have invented a new and useful Im-
provement in Feed-Spacers, of which . the
following is a full, clear, and exact. descrip-
tion. R ,
_The present invention relates broadly to
feeding devices for metal working machine,
and .more particularly to a feed spacer
adapted for use in connection with punching
machines or presses.” =~

The principal object of the present inven-
tion is to provide means for feeding the ma-
terial being operated upon a predetermined
distance for each operation of the punch.
" Another object of the invention is to pro-
vide means for varying this amount of feed
as may be desired, Whereby the distance be-
tween successive holes, or rows of holes, pro-
duced by the punch may be varied to meet
requiremerts. .
© Still another object of the invention is to
provide means for moving the feed table step
by step in one direction, with -means for con-
trolling the length. of each of'the step move-
ments, and means for returning the same to
its original position.

A further object of the invention is to pro-
vide means for positively moving the feed
table in one direction, and independent
means for producing a return movement of
The foregoing and other objects, together
with their attendant advantages, will be ap-
parent as the invention becomes better un-
derstood, by reference to the accompany-
ing specification and drawings forming a part
thereof, it. being premised that changes may
be made in the various details and the manner
of operation, within the scope of the append-
ed claims, without departing from the spirit
of ‘the invention. ’
TFigure 1 is a plan view, largely diagram-
matic, illustrating my invention. )
“Fig. 2 is a _side view of the mechanism
illustrated in Fig. 1. - e
Fig. 38 is "an enlarged sectional view
through the table mover. S
Tig. 4 is a side elevation, partly in section,
of the mechanism for determining the length
of each step movement of the feed table,and
Fig. 5 is a plan view.of the construction.

FEED-SPACER. .
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1920. . Serial No. 872,149,

illustrated in

Fig. 4, the top plate being
removed. o R ;

It is- desirable, more particﬁlarly 1ncon-
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nection with machines such as punches, to. .

provide means for feeding the.table which.
carries the material being operated upon, a

predetermined distance for each operation of
the punch. By means of the present inven-
tion a feed spacer or feed table moving de-

vice is provided, which may be adjusted. at

will to vary the amount of feed for each op-
eration of the :punch.

Referring more particularly to the draw-

ings, there is illustrated, largely diagram-
matically, a punching machine comprising a
shaft 2 adaptéed to be driven by a pulley or

the like 4 connected in any desired manner.

to a suitable source of power, not shown.
The shaft 2 is journaled in bearings at 5 as
1s customary in constructions of this nature,

and carries cams 6 for reciprocating the
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punches.or punch holders 7. The frame of

the machine which carries the bearings 5 also

supports, in any well known manner, the -

die 8 codperating with the punches.

The feed table employed -in .connection:
with the present punch is illustrated as com-

prising a main frame formed of longitudi-
nally extending I-beams 9 connected. by

cross-braces 10 for imparting the necessary.

rigidity thereto. The table may be provided
with clamps 11 adapted to cooperate with
the sheet of material 12 being operated upon
to clamp the same securely to the table.

In the preferred embodiment of my in-
vention, each of the I-beams 9 has suitably
formed thereon a rack 14, which racks co-
operate ‘with a series of pinions 15 carried
by transverse shafts 16, by means of which
the table is'supported in its proper position.
One of the shafts 16 may be provided with
a pulley 17 and clutch 18, by means of which
the shaft may be positively driven to recip-
rocate the feed table in either desired direc-
tion. : ’

In addition to the cams or eccentrics 6,

heretofore described, the shaft 2 is also pro-
vided with similar eccentrics 19 for recipro-
cating, during the operation of the punch,

_ the links 20 which are connected to the bell

crank levers 21 carried by the shaft 22 jour-
naled in the frame of the machine The. op-
posite end of each of the bell erank levers.21
is adapted to reciprocate one of the rods 24,
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which rods are connected by links 25 to the
bell cranks.  These: rods 24 provide means
for positively moving the feed table in one
direction through mechanism more particu-
larly described hereinafter.

odperating with either one or both of the:

I-beams 9 of the feed table is a table mover:
Each. of the.table movers,; in case: more than:
one is provided, may comprise a suitable

casting 26 having a flat' lower- surface 27

- adapted to be supported on antifriction bear-.
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" be obvious.

- inpy28 journaled in the frame 29, as clearly

shown in Fig. 3. Each of the castings 26

may have.secured thereto, or formed therein,.

coaxially, oppositely. disposed cylinders 30
adapted: to receive: the pistons 31 carried by

‘the: gripping - members 32, which. members

may be formed with serrated or roughened:

faces 34 to securely grip tlie opposite sides

of*the I-beams 9 when forced into engage-

ment therewith. Movement of the gripping.

members into and’ out of ‘engagement” with
the I-beams may be produced by providing
pressure.inlets: 35 for each of the cylinders,
these- pressure: inlets - communicating with
each- of 'the cylinders adjacent the opposite

- ends. and-on opposite sides of the pistons 31
“as' will’ be readily-understood. Each of the

castings '28° may also have formed. therein
openings 36 of sufficient size to permit the.
lower’ portion of the I-beams to easily pass

 theretiirough’ out.of contact with the casting,

whereby-the castings may:be easily. moved:
independently of the I-beams, By reference
more: particularly to Fig. 1 of the drawings,
it will be seen that I have provided the cast-
ings' with guide rods 37, each having one
end secured ‘in: one of the castings, and the
opposite end sliding through the frame 29.
Intermediate: the frame and the castings the
rods: may be provided . with. compression

springs- 38> constituting means for moving

the table movers or: castings in one direc-

tion. The frame 29 may also have formed.

thereon' stops 39 effective for limiting the

movement ot each of the table movers.
From the: foregoing, it is believed that the

operation: of ' my improved feed spacer will

punches while the cams. 19 will reciprocate
the rods 24 through the mechanism. de-

scribed. These rods 24, sliding freely in the.

frame 29, engage the table movers or cast-
ings 26, so that these table movers are posi-
tively. - operated- in - one - direction. = As-
suming the eccentricity. of the cams 19
to” be such. that the rods 24 have a re-
ciprocation of six inches, the stops 39 will
be positioned to prevent overthrow. or over-
travel of each of the table movers. Prior to
the time that the castings 26 are engaged by
the rods 24; fluid under pressure may be ad-

mitted through the outer inlets 85 of each of-

thie - cylinders 30 for forcing the gripping

During the. operation of the.
punch, the cams- 6: will reciprocate the.

1,382,623

members. into engagement with the.sides of
the. feed: table. I-beams... Due to: this: con-
struction, the table will be fed forwardly a
distance: corresponding to the movement of
each of the table movers. At the end of the

travel.of the table movers, fluid pressure may

be introduced . into the opposite end of each
of -the: cylinders 30 for withdrawing:-the
gripping members out of engagement with
the I-beams so that the compression springs
38 may operate to return the table movers to
their original positions.

In order to vary the length. of each foed-
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ing, or step-by-step movement; of each of the- -

table movers; it is desirable to provide means
for limiting the extent te which. the movers.
are returned by: the compression springs 38:
For this purpose I have provided a compara-
tively simple device, illustrated more par-
ticularly in detail’ in. Figs.- 4 and 5: This
stop mechanism may comprise a main: frame
40 carrying a top platé 41 provided with a
series of openings for the stops 42 slidable
vertically therein. . Eacli of'the stops may
have formed- thereon a flat portion 44’adapt-
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ed to contact with the end of the table mover -

engaged by-the rod 24 when ‘the dévice is
placed in- the position. indicated in. Fig.. 1.
The  lower ends of the stops may be pro-
vided with transversely extending openings
45 adapted to receive the upturned ends 46
of the key bars 47, which key bars are: pro-
vided with operating keys 48 at their oppo-
site ends.  All of the key bars may be jour-
naled on a key shaft 49°1n the frame 40, and.
may codperate with a rest 50 also carried by
said frame. The upward movement of the:
key bars may be limited by providing a
series of stops 51 above the same.. For the:
purposes of 1llustration, T have-shown a:stop
mechanism adapted for use in a feed spacer
hHaving a maximum stroke of six inches; as:
before described. This mechanism may,
Lowever, be easily modified: by increasing,.
diminishing or changing the location: of the
stops 42 .50 as to make the.same adaptable for
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use with a feed spacer having, any desired.

stroke. = The present” mechanism comprises:

ninety-six stops 42, so arranged that the flat-
faces 44°thereof ofisuccessive stops.are spaced.

exactly one:sixteenth of an.inch. . By reason:
of this arrangement any desired. retirn.

115

movement of the table: movers from six. -
inchies to one-sixteenth' of an inch' may be

produced: o T

A satisfactory arrangement of the stops.
42 is illustrated more particularly in. Fig: 5
of the drawings, as comprising twelve rows-
A, each containing eight. stops. In. such-a
construction each of ‘the rows-contains. stops.
capable of: controlling. the.return. movement
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of the table: within one-Half inch;, the first

stop of each row being: efféctive. at 4, %,.

17%- inches, etc.,, respectively, and’ the. last™

stop of ‘each row being effective at §, 1, 1} 130
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inches, etc., respectively. - In order-to equal-:

ize the amount of extension of each.of the

key-bars 47 on.opposite sides-of the key-

shaft 49 I have connected the first stop. of

_each row to the outside key. 48 of each of

the rows of keys B, and the last stop of each

row with the inside key 48t of each of the.

rows B, the intermediate stops-being: con-
nected to the intermediate keys, as will be
readily apparent. S e e
. During the operation of the machine, if
it is. ‘desired to punch rows of holes every
% inch, the inside key of the first row B of

keys will be depressed so that the compres-
sion springs 38 are effective for returning.

the table movers only 3 inch. - Under these

conditions, the rods 24 for the maximum por--

* tion of their stroke will be out of engage-
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ment with the table movers, engaging the'
same only after they have traveled 53 inches,
as will be apparent. In like manmer, any
desired. amount of travel may be imparted
to the feed table by operating .the proper:

ke% 48.

the first mentioned means
the feed table in the oppo-

vided for feedin
independently o
site direction.

- Additional adyantéges of the p.resen'tk in-

vention- arise from means for controlling

the extent of feed by regulating the return
movement of each of ‘the table movers,.

whereby. the- entire weight of the table is
not transmitted to the stops. . N
I claim:. PR T
-1. A feed spacer, comprising a metal work-
ing machine, means for operating the same,
a feed table, means for securing the work
thereon; feeding means for moving the table

in one direction, and independent means for:

producing a return movement of said feed-
g means, substantially as described.

9. A feed spacer,comprising a metal work-

ing machine, means for operating the same,
a feed table, feeding means for moving the
table in one direction, and independent

means for producing a return movement of

said feeding means independently of said
feed table, substantially as described.

8. A feed spacer, comprising a metal work-
ing machine, means for operating the same,
a %eed table, means for moving the table in
one direction, and independent continuously
acting means for produting a return move-
ment of said feeding means, substantially as
described.

4. A feed spacer, comprising a metal work-
ing machine, means for operating the same,
a feed table, means for securing the work
thereon, means for moving the table in one
direction, and independent continuously act-
ing means for producing a return movement

he advantages of the present invention.
arise from a construction in which means is.
provided for positively feeding the table in:
one direction and independent means is pro-.

of said feeding' means -independently of the.
feed table, substantially-as described. ... ..

5. A feed spacer, comprising a feed table,
a table mover, gripping: members carried
by said mover, ‘means. for. positively operat-.
ing :said . mover in one:direction, means, for
forcing: . said gripping . members into jen-.
gagement with the feed table during such.
positive operation. of the mover, and inde-.

- pendent means for producing :a return move-.

ment of the.
seribed. o oo E T

6. A feed spacer, comprising a feed table,:
a table mover, gripping members.carried by:

_mover, substantially as_ de-

said mover, means for positively operating

said mover in-one direction, means for fore-
ing.said gripping menibers into engagement:
with ; the feed table during such positive.
operation:.of the mover, and. independent:
means for producing a return movement of
the mover independently. of the.feed table,
substantially as -described.. . T

" 7. A feed spacer; comprising a. feed table,
a table mover, a. gripping member carried:
by said mover, means for positively recipro--
cating said mover. in-one.direction, means
for forcing said. gripping member. into en-
gagement ‘with -the. feed -table during .such.
reciprocation of the mover, and independent
means for producing a return movement of
the mover, substantially -as. described.’ .

8. A feed spacer, comprising a feed table,
a- table mover, a.gripping member carried
by said mover, means. for positively recipro-.
cating- said- mover in one direction, means
for forcing said: gripping member into. en-:
gagement with the feed table during such.
reciprocation of the mover, and independent
means for “pr_od,ucing a return movement of
the’ mover .1ndependently of the feed table,
substantially as described. e

* 9, A feed spacer, comprising a metal work-
ing machine, means for operating the same,
a. feed table, feeding means for moving the
table in one direction, means for producing
a return movement of said feeding means,
and means for varying the amount of said
return movement, substantially as described.

10. A feed spacer, comprising a punch,
means for operating the same, a feed table
means for securing the work thereon, feed-
ing means for moving the table in one direc-
tion for each operation of the punch, and
independent means for producing a return
movement of said feeding means, suhstan-
tially as described.

11. A feed spacer, comprising a punch,
means for operating the same, a feed table,
feeding means for moving the table in one
direction for each operation of the punch,
and independent means for producing a re-
turn movement of said feeding means inde-
pendently of the feed table, substantially as
described.

12. A feed spacer, comprising a feed table,
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& table mowver; gripping members: currisd by
said mover, means: for' positively reeipro-
cating said - mover:in:onet direction; means
for" forcing saidi gripping members: into: en-:
gagement. with: the' feedi table: during’ sach
positive  reciprocation of the: mover;, inde:
pendent means:for producing:a return moves
“ment of the-mover, and means for: varyiog:
the: length - of - the: return: stmoke, subsm
10+ tmlly ag-deseribedd

B 13. A feed:spacer, comprlsmga}feed’table’
a table mover, gripping members carriedi: by—
said -mower, means for positively mmpmcat-
ing said mover inone-divedtion; menns: for:
" 15 foreing: said gripping members: mto“enga'gev
" ment: with: the:feed: table: during sucht:posi-:
- tive' reciproeation ‘of the: mover; independent:
means: for producing a return:. ‘movement. of
the mower, and’ means adjustable: at: wilk for
varying the-length of bhetpeﬁurm stmke‘ sub-
stantially: as: deseribed: :

14. In a feed spacer; a’ feed: taKle, & tmble.
mover comprising’ gripping: members; and
fluid " pressure means- for: moving: said-mem -
bers: into -and: out: of engagement: with: thlet
feed table, substantially astdessribed: -

5

20

5

15.. I & feedspacer, a feed table; a: mbie"
mover; gripping ‘members: carried - by sawd:

* mover, means- for opériting” seid ‘memisers;
30°

scribed.
~16.: A feed- spacer; compmsmg a5 tablw

said mover and table in: one’ directiony. and:

3‘:57
' independent means: for oving said: mover:

in’ the: oppesite- direetion: independently of.

said’ table, substantially: as: described:
17. Inva feed spacer; a: ‘table: movar; a: stop:

40' mechanism: coGperating therewith;. w sories:

of - independently operabls: sbops it saide

mechanism, and means: for” eperating ssid
stops at w1ll substantially as describads:.

45 mover,. an antlfrmmon support f’on sa}d

and means’ for’ operating: saids mover: in:
opposite: direcmons substafnma:lly a8 det'

table mover, means: for positively: movmgh

I,MQQG

mover; meazis: for moving saidmover in:one
dafrectlon and-‘independent means: for: mov-:
ing: ‘said. mover:in ' the: oppostte‘ dn‘ectmm
substantially as described: - -

19: A feed: spacey: comprising’ a meﬁab
wm'kmg machine; means - for operating the!
sanie; a feed table) feedmg meang for mov:-
ing’the:table intone: direction; means for prov: -
dwcing a:. retiurn! movemens: of smide feeding:
means, and means for varying: the amount:
of s#id- return: moVement, sard)“last’ men-
tioned means: comprising:a series” of imdes
pendently operable stops;: and means:forop-

50

55

-erating: smd’ stops at wﬂl subsbantlaﬁy ast

deseribed:

20.: Avfeed spacer comp:msmg . feod table
o~ table mover; gripping: membexrs: carried: by:
saidimover; means 1 for- powitivel g reciprocat::
ing smid:: Miover in ong divection;, means:foy
foreing said gripping: means: into: engage:-
ntent -with: the: feedi:tabla: during: such posi=:
tive reciproeation ofcthe mover;: imdependent:
means: for: producing a retwrn: mowement: of
the mover and means for varying the length:
oft the vetume: stroke, saide ladt: mentioned 70
means:comprising: a: series of: independently:
operable stops; andmedns: for: operhting: saldf
stops ‘at: will;. substantinlly ‘as: described: -

91.. Iniva faed: spacer; a:table: mover; a stop' :
mevhanism: codperating - therewithy . a:+ seriest 75
of vertically movable stops in said:mechat:

601

65-

_nismy;- and: means for-moving: said: ‘stopks ver-
a tieally at willy substantlaﬂy asudeseribed:.

22, Tn:a-feed spacen, a table nover;. a: stop:
miechamismi cobperating with: said mover: to:
limit: the movement thereof in oneidirection;:
a series of independintly’ operable: sbops in
said mechanism, and means operable: at: will
for: movimgrany’ of said::stops: intovengage-
ment with saidc mechamsm i subsbanﬁlally a8
deseribedi - .

In testlmony whereof I} fhave hereunto setl
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18.. A feed! spacer;y: comprisings & table:
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