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1

This invention comprises improvements ‘in or
relating to automatic feed mechanism for power
presses- and - like ‘machines. The object of the
present invention is'to ‘provide a hydraulically
operated feed mechanism, wherein the pitch of
the feed can be readily adjusted whilst the press
orlike machine is in operation. A further object
of this invention is to provide means whereby the
extent of  intermittent  feed movement of the
strip or like stock” being fed can be infinitely
varied between limits,

Referring to the drawings,

Figure 1 is a plan view of strip feeding means
according to this invention.

Figure 2 is a sectional elevation taken on the
line 2—2 of ‘Figure 1 as regards the upper part
of ‘the elevation, the lower part correspording to
a section taken on the line 22 of Figure 5.

Figure 3 'is a cross sectional view taken on
the line 3—3 of Figure 1 or Figure 2.

Figure 4 is a cross sectional view taken on the
line 4—4 of ‘Figure ‘1.

Figures 5, 6 and 7 are detail cross sectional plan
views taken on the lines 5—5, 6—6 and 1-—7 re~
spectively, of Figure 2.

Figures 8 and 9-are-detail cross sectional views
taken on the lines 8-—8 and 9—38 respectively of
Figure 2.

Figure 10-is a cross sectional elevation of the
bump or impeller.

Figure 11 is a view taken on the line Fl=11
of Figure 10, i. e.-an end view of the impeller
with the cover removed,

Figure 12 is a view of the other end of the im-
peller, and

Figure 13 is a detail sectional view on an en-
larged scale of one-of the impeller ' plungers
showing the automatic replenishing: valve mech-
anism-therein.

In herein describing the invention with refer-
ence to the accompanying drawings :as- applied
to means for feeding strip metal, a general out-
line of same is first given, the various ‘parts be-
ing subsequently described in detail.

Referring to Figures 't and 2 the base i1 of the
machine houses' a block assembly | containing
valve- controlled ducts on which is mounted g,
support member 2 for two hydraulic rams in the
form of two ‘parallel’ eyliniders 3, 4 containing
pistons 5, & respectively, arranged to. operate in
opposite directions (see Figure 1) on a suitable
table 7 carried by a saddle 8 which slides,- on
the cylinders 3, 4 so that the latter form guides.
for slidably supporting the table 1. ‘

Carried at one end. of the table 11is a. gripper.
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unit 9, whilst a similar fixed gripper unit 10 ex~
tends across the table and is mounted on the
base {i. Both these gripper units have hinged
covers (2-acting as a normally fixed pressure pad
and arranged to open bookwise in the body part
of the gripper unit to enaple the strip (indicated
by the chain dotted line 13) to be placed on pads
{4 within each unit, a rubber diaphragm- 15 be-
ing placed underneath each pad 14 so that on
hydraulic fluid such as a suitable oil being fed
under the diaphragm (5 the pad 14 is urged to-
wards the cover 12 to grip the strip (3 when
the cover is secured in the closed position by the
fastening means 5§.

The cylinders §, 4 are connected through the
valve block | by means of pipes {6, (7 to an im-
peller (Figure 10) for forcing and - withdraw-
ing oil alternately from said cylinders 3, 4. Thus
on oil being forced to the forward ecylinder 3
the table is moveq forward, oil being expelled
from the return cylinder 4 and vice versa, the
two columns of oil from the cylinders via the
plock | and pipes 16, 17 to the impeller acting
after the manner of hydraulic push rods, the oil
of each column alternately moving to and fro.

The oil line connected by the pipe [T passes
directly through the block to the forward Cyl-
inder 3, but the other oil line is led to the re-
turn ‘eylinder 4 through the bipe 1§ via a series
of valve controlled ducts in the block | whereby
the reciprocating motion of ‘the table 7 is con-
trolled in relation to the opening and closing of
the gripper units '8, 18 which are operated by a
separate hydraulic system comprising mainly the
operating piston 18 and a small reservoir (9 (see
Figure 2).

The arrangement is such that just prior to the
commencement of ‘a forward movement of the
table the gripper unit § grips the strip 13, whilst
the unit {0 releases its grip thereon enabling the
strip to be fed forward by forward movement
of the table T. Upon the table reaching its ex-
treme forward position it pauses for an instant
sufficient for the gripping unit 9 to release its
grip on the strip 13, whilst at the same time the
gripper unit 18 grips the strip and holds it while
the table effects a réturn movement with the
released gripper unit 9, it will thus be seen that
by repeated reciprecatory cycles of the table 7
the strip is fed forward intermittently for the
purposes of having a stamping, pressing or like
operation performed thereon by a machine on
which feeding means according to this invention
is installed.

The impeller. (Figures 10 to 12) ‘is arranged
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to have an infinitely variable stroke which is ad-
justed by means of the control knob 29 so that
the extent of travel of the table 7 per cycle can
be adjusted within limits to enable a feed of the
strip 12 to be readily set in accordance with re-
quirements and so enable the most economical
use of the strip to be effected especially in stamp-
ing or pressing operations.

TFor each rotation of the impeller mechanism
2 complete feeding cycle of the table T is effected
so that the impeller may he directly driven from
the machine in order to operate the feeding means
in correct timed relationship with: the pressing,
stamping or like operations of the machine.

The connection by means of the pipes 15, 1T
between the impeller and the table unit enables
feeding means according to this invention to be
readily installed on various types of presses and
like machines requiring intermittent feed of strip
metal or similar stock for which purpose the
pipes 16, 1T are preferably of copper or like ductile
metal so that they may be readily bent in accord~
 ance with the reguirements of a particular instal-
lation. :

Tn cages where the stock to be fed gongsists
of thin strip (. e. less than 019’/ thick) two
table units are praferably employed one each side
of the press table or the like and operated in uni-
son by a common impeller so that one table unit

feeds the strip onto the press table whilst the g

other pulls the scrap strip off if, thus avoiding
strip flexure or puckling which may be further
avoided by arranging the table unit pulling the
serap strip to put a slight tension on the strip.

For supporting very thin strip (of the order of
005’7 against buckiing, the movable gripper unit
of each table unit may have a rearward cxtension
constantly and slidably engaging a forward exten-
sion on the fixed gripper unit.

Describing now in detail with reference o Fig-
ures 1 to 9 the construction and operation of the
table unit and gripper units $, {8 thereon and
the oil movement through the pblock ! to the cyi~
inders 8, 4 it-is assumed that the table 7 has just
reached its extreme return position in readiness
to commence a feeding cycle, in which case the
fixed gripper unit {9 is still closed and gripping
the strip 18, whilst the movable gripping unit §
is open.

In order to feed the table forward, oil move-
ment takes place from the impeller (Figure 10
via the pipe {7, and vertical ducts 2! (Figure 4)
and 22 in the block { and cylinder support 2 re-
spectively, to the forward cylinder 3. However,
before the piston § is moved by the oil to in turn
move the table 7, the oil movement first takes
place along a horizontal duct 23 (Figure §) com-
municating the vertical duct 21 to one end of a
small piston 24 to move the latter to the right.
This causes displacement of oil from the bore
of the block | in which the piston 24 operates into
the horizontal duct 25 via the short duct 48, oil
movement in said duct taking place in the direc-
tion towards the vertical duct 25 (Figure 2) and
from thence o one end of a reduced portion 21
of the piston {8 causing the latter to move to the
1eft and so actuate the separate hydraulic system
controlling the gripper units.

When oil is displaced into the horizontal duct
25 it can only move in the direction above men-
tioned by reason of the fact that movement in
the opposite direction i. e. to the left in Figure 6
is checked by the valve member 38 (Figure 2)
until a predetermined oil pressure is reached,
since the left hand end of the horizontal duct 2%
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communicates with the vertical duct 38 (Figure
9) which in turn communicates with the annular
space 38 around the valve member 3§ by means
of the short horizontal duct 37. The valve mem-
ber 3¢ is provided with a locally reduced part
49 (Figure 2) which allows passage of oil into the
porizontal duct 41 when a predetermined oil pres-
sure is reached sufficient to move the valve mem-

"per 35 against its spring §1, the loading of which

is set by the screw means 52.

Tt will also be noted that the vertical duct 3%
(Figure 9) communicates with a horizontal duct
50 to enter the annular space 49 around the valve
member 45, but this-valve cannot be lifted in the
manner of the valve member 39, and furthermore,
o flat 43 (Figure 2) on this valve member permits
passage of oil to the rear thereof, so that what-
ever the pressure of the oil supplied to the annu-
lar space 49 the valve member 43 is hield on its
seat by the oil passing to the rear of the valve
member by the said fiat 438.

The movement of the piston 8 to the left expels
oil from the bore 53 in which it operates via the
port 28 (Figure 5) and a flexible pipe 35 to the
movable gripper unit § to cause the latter to grip
the strip 13 as oil displacement due to movement
of the piston {8 causes the space under the dia-
phragm 5 of the said gripper unit 8 to become
filled with oil. At the same time the movement
of the piston 1§ causes oil to be drawn into its
pore on the other side of said piston from the
fixed gripper unit {8 via the duct 29 (Figure 3)
in the bracket 33 supporting said gripper unit,
the duct 23, the pipe 3¢ and port 82 (Figure 5).

Tn order to replenish the bore 83 in which the
piston §8 (Figures 2 and 5) operates to compen-
sate for any oil loss, the reservoir {§ communi-
cates with the said bore 53 by means cf a small
vertical duct 54 (Figure 5) to an annular groove
5% in said bore.

Tt will, therefore, be seen from Figure 2 that the
small piston 24 allows lost motion in the oil move-
ment from the pipe i7 to the forward cylinder 3
to effect by simultaneous operation of the piston
{8, a change of the gripping action of the gripper
whits on the strip 18 before the table T commences
to move forward. The tabie 7 then moves for-
ward moving with it the strip I3 gripped by the
unit 8, which strip is drawn through the open
fixed gripper unit 18.

As the table T moves forward oil is expelled
from the return cylinder 4 owing to the return
of the piston & therein, oil movement taking place
down the vertical ducts 34 and 26 (Figure 4) in
the cylinder support 2 and block | respectively
and horizontai duct 25 (Figure 6) after which the
oil movement continues up the vertical duct 38
(Figure 9) and via the horizontal duct 3T and is
transferred to the annular space 3§ around the
spring loaded valve member 39. As already de-
scribed the valve member 39 is provided with a
locally reduced pari 40 (Figure 2) which allows
the oil above a predetermined pressure to move
past the valve into the horizontal duct 4f to the
vertical duct £2 which commmunicates directly with
the pipe 16 to the impeller, the suction to the
impeller during this phase of the cycle assisting
the aforesaid oil movement through the block
from the return eylinder 4. Again as already de~
sceribed oil movement is not permitted from the
duct 38 past the valve member 45.

Upon the table reaching its extreme forward
movement the impeller reverses the oil movement
and commences to force oil along the pipe 16 and
withdraw same along the pipe 17. The return
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movement of ‘the ‘oil :along ‘the .pipe 16 'via' the
‘block 1-and the return.cylinder 4 is as:follows:

The oil ‘moves ‘up ‘the vertical duct 42 ‘(Figure
2) ‘where it is in’contact with the other reduced
end 44 of the piston (8 -and also:is in contact
‘with the end of the spring:loaded valve member
43. However, owing to the load set on this valve
member by the setting of the screw means 48,
-compressing the spring 47 1irging said valve merm-
“ber, movement of the piston 18 first takes place to
displace oil to the fixed gripper unit 10:to cause
it to grip the strip 43, whilst the -movement of
‘the piston 8 simultaneously effects .withdrawal
of oil from the moving .gripper unit 9 to cause
same to release the strip 13, the movement .of
the piston 18 also-causing its reduced ‘end 27 to
effect oil movement down-the duct 26 to the duct
‘25, where, by means of -the short duct 48 (Figure
6) -1t acts upon the other end of the small piston
24 to return same ‘to the position shown in Pig-
ure 6. Here again the Jost-motion afforded to the
oil-'movement from the pipe 16 to the return cyl-
inder 4 by the pistons 18 and 24, enables the grip-
ping action of the gripper units to be changed
over, whilst ‘the table T -ig stationary before it
starts its return movement.

After the piston 18 has thus effected its move-
ment to change over the gripping action, pres-
sure of the oil between the reduced end 44 and

the valve member-45 is able to overcome the lat- g

ter, so that oil movement takes place into the
-annular -space 49 to -pass-into the horizontal duct
50 -and down the vertical duct 3§ (Figure 9) to
the horizontal duct 25 which communicates with
the return cylinder 4 via the vertical ducts 26
and-34 -(Figures 2'and 4) to act upon the piston
6 for effecting return movement of the table 7.

‘Whilst the pressure of the oil moving up the
duct 42 (Figure2) eventually lifts the valve mem-
ber 45 to allow oil-to pass to actually effect re-
turn movement of the table 1, whatever the pres-
“sure of -the oil in the duct 42 it is unable to lift
the valve member 39 owing to -the fact that a
small-bore duect §7 (Figure 7) is provided leading
off the duct 42 to the rear of the valve member
-39 so that the pressure of the oil holds the valve
member 39-against its seating.

As-the table T -returns the piston § enters the
-forward cylinder 3 (Figure 1) expelling oil there-
from down the duets 22,21 (Figure 4) to the pipe
41 which  o0il movement is also assisted by -the
suction of the impeller in the pipe-I1.

It:will thus be seen that for each cycle of the
impeller a complete feeding cycle is -effected so
‘that the speed of feed is dependant on the speed
at which the impeller is driven, whilst the dis-
tance the strip 13 is fed per: feeding ‘cycle is de-
‘pendant on the extent of oil movement to and
fro'via the pipes 16 and 17 and block | between

the impeller and cylinders 3, .4 so that by varying,

the extent of oil movement the extent of feeding
‘movement of the table 1.can be .varied and so
adjusted to suit requirements.

For this purpose the impeller-is'so arranged and
.constructed to enable.a variable oil movement to
be.obtained. Referring to Figures 10, 11 and 12
the-impeller comprises  two pairs of plungers 60,
60 and 61, 61 operating in ‘bushes:62 in the wall
63 of the impeller housing, ‘the -pair ‘of plungers
60, 60 which operate together enter g chamber
+64 communicating with the pipe 16, whilst in a
similar manner the pair of plungers 6,61 en-
ter ‘a chamber 65 communicating ‘with the pipe
i1, the ends of the plungers remote from said
.chamber are each provided with rollers 66 for
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contact with pivoted ‘members :61, 68 which ‘are

-pivoted ‘to :support members -or ‘blocks 89, 18.

These pivoted ‘members 61, 68 each carry ;uni-
versally pivoted thereon:shoes Ti bearing against
the face of a swash plate or face cam ‘12 :ro-
tatably mounted in the cover 13 of the impeller
housing and driven in any -suitable ‘manner -in
timed relationship ‘with the machine.

The blocks 69, 10 have a screw threaded -en-
gagement with the threaded portions T4, 15 of the
vertical shaft 16 rotatably mounted -in the im-
peller housing ‘and having secured to its .upper
end the aforesaid control knob 20. The threaded
portions 14, 15 of this shaft are of opposite-hand
50 that on rotation of the shaft the blocks 69, 70
are either moved apart or towards one :another.
Thus by manipulating the knob 20 the shoes ‘Tt
are either moved towards the centre ‘of the face

cam 12 to reduce the stroke-of the plungers - §0,

60 and 61, 61 so-that the minimum of oil:move-
ment takes place along the pipes 186, 17 or said
shoes Tl may be adjusted towards the periphery
of the cam 12 to obtain maximum stroke .of the
plungers and consequent maximum movement of
oil along the pipes 16, (T to operate the table T
for maximum feeding movement of the strip 13,

The ends of the pingers 60, 60,:61, 61 within
the chambers 64, 65 respectively are-bored at 11
(Figure 13) to receive compression springs 18 for
abutment therein, the outer -ends of the: springs
18 abutting the wall 63 of the impeller housing
in order to maintain the rollers 66 at the other
ends of pistons in contact with the ‘pivoted
members 67, 68,

The housing of the bump eontaining the .swash
plate 12 and associated mechanism serves -as
reservoir for oil at atmospheric pressure-for-the
burpose of replenishing the two lines of-oil under
bressure between the impeller and the cylinders
3, 4 in order to make good any loss. For this
purpose communication is effected between the
housing of the pump and the chambers-64, 65 by
means of automatic valves contained in -at least
one plunger 60 or 61 of each Ppair,

The automatic valve of one of -the plungers. 60
is shown in Figure 13 from which it will be seen
that the roller 66 is carried by a forked head 80
having a shank 81 fitting in a bore 82 in the:other
end of the plunger 60, said shank having an axial
through bore 83 therein.

Located in the bore 82 for limited sliding move-
ment between the-inner end of the shank:8{ .and
the annular shoulder 84 in the plunger 80.is ‘a
valve member 85 the full diameter portion 86 of
which is an oil tight sliding fit in the ‘bore 82 and
when in the- position shown closes the inner end
of the bore 85 in the shank 8{ from the bore 171
and hence from communication with the cham-
ber §4, the valve member 85 being urged to this
position by pressure of oil thereon from .said
chamber.

However, upon 2 fall in oil pressure in the
chamber 64 and as the piston 69 effects an out-
ward suction stroke therein the suction c¢n ‘the
valve member 85 moves it towards and agzainst
the annular shoulder 84 enabling oil to e in-
ducted from the. impelier -housing through the
bore 83 in the shank 81 and via the reduced por-
tion 87 of the valve member 85 (which then reg-
isters with the annular groove 88 in the blunger)
to the bore 7T and from thence into the chamber
64,

Inductance of o0il through the above deseribed
automatic non-return valve in the plunger:60.is
promoted by virtue ‘of-the fact that dueto. the
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action of the swash plate 72 the plungers 63, 69,
61, 61 are not reciprocated at a constant speed.
Thus after a quarter of the way through a feed-
ing cycle when the swash plate has rotated
through 90° the plungers 61 advancing into the
chamber 65 to impel oil along the pipe i1 to the
forward cylinder 3 advances a given distance but
the plungers 60 receding irom the chamber 64 to
assist and accommodate return movement of oil
from the pipe {56 have a slightly greater extent
of movement creating a partial vacuum in the
chamber 64 to assist inductance oi oil through
the plunger 88 that is fitted with the automatic
valve. )

Halfway through the cycle the extent of move-
-ment of the plungers 68, 60 equals that of the
plungers 61, 61 and three quarters of the way
‘through the cycle a similar accelerated move-
‘ment of the plungers &1, 6i receding from the
.chamber 65 takes place to creste a partial vac-
qum in the latier for promoting the desired oil
inductance through an sutomatic valve in one
of the plungers €1 identical with that described
and shown in one of the plungers £4.

The arrangement of the annular groove 88 in
relation to the reduced portion 87 of the valve
member 85 is such that passage of oil is only per-
mitted when the valve member is fully against

- the shoulder 84 otherwise too great a quantity of
oil would tend to be inducted through the
plunger.

I claim:

1, Automatic feed mechanism for power press-
es and like machines comprising in combination
2 base; a table mounted for reciprocatory move-
ment on said base; hydraulically operated grip-

‘ping means adapted to grip stock and mounted
on said table for movement therewith; fixed hy-
draulically operated gripping means adapted to
grip stock and mounted on said base so as 10 €X~
tend over the table in alignment with the mov-
able gripping means on the latter; a pair of hy=
draulic rams mounted on said base and arranged
+o0 act in opposite directions on the table for im-
parting reciprocatory motion to the latter; a hy-
draulic impeller; a hydraulic system including
two hydraulic fluid lines operatively connecting
the impeller with the hydraulic rams for reecip-
rocation of the table; a further hydraulic sys-
tem comprising a piston arranged for operation
by hydraulic fiuid from at least one of the two
fluid lines of the first mentioned hydraulic sys-
tem which piston is adapted to displace fluid to
one of the gripping means and withdraw fluid
from the other and vice versa in order to alter-
nately open and close the gripping means in
timed relationship with the reciprocation of the
table for effecting the automatic intermittent
feed of stock to a machine; and a further piston
arranged to be. also operated on by fluid from
the two hydraulic fluid lines of the first men-
tioned hydraulic system and in conjunction with
the said piston of the hydraulic system for oper-
ating the gripping means, adapted to introduce
‘Jost-motion into the fluid movement along the
‘two hydraulic fluid lines for the purposes of
.causing the table to pause at each extreme of its
_reciprocatory movement in order to enable the

“gripping action of the gripping means to be
‘changed whilst the table is stationary.

9. Automatic feed mechanism for power press-
es and like machines comprising in combination

. g base; a table mounted for reciprocatory move-

~ment on said base; hydraulically operated grip-

.ping means. adapted to grip stock and mounted

10

on said table for movement therewith; fixed hy-
draulically operated gripping means adapted to
gtip stock and mounted on said base so as to ex-
tend over the table in alignment with the mov-
able gripping means on the latter; a pair of hy-
draulic rams mounted on said base and arranged
to act in opposite directions on the table for
imparting reciprocatory motion to the latter; a
variable stroke hydraulic impeller; a hydraulic
system including two hydraulic fluid lines opera~-
tively connecting the impeller with the hydraulic
rams for reciprocation of the table; a block as-

" sembly in said base having fuidways therein for
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connecting said fluid lines to the rams; a further
hydraulic system comprising a piston slidable in
2 bore in said block assembly, said piston being
arranged. for operation by hydraulic fluid from
one of said fluid lines through said fluidways in
order to displace fluid from said bore to one of
the gripping means and withdraw fiuid from the
other and vice versa so as to alternately open and
close the gripping means in timed relationship
with the reciprocation of the table for effecting
the automatic intermittent feed of stock to a
machine; and a further piston slidable in a bore
in said block assembly and arranged to be also
operated on by fluid from said fluid lines of the
first mentioned hydraulic system through said
fluidways and in conjunction with the said piston
of the hydraulic system for operating the grip~
ping means adapted to introduce lost-motion into
the fluid movement along the two hydraulic fluid
lines for the purposes of causing the table $0
pause at each extreme of its reciprocatory move-
ment in order to enable the gripping action of
the gripping means to be changed whilst the
table is stationary.

3. Automatic feed mechanism for power presses
and like machines comprising in combination a
base; a table mounted for reciprocatory move-
ment on said hase; hydraulically operated grip-
ping means adapted to grip stock and mounted
on said table for movement therewith; fixed hy-
draulically operated gripping means adapted to
grip fixed stock and mounted on said base S0 a8
to extend over the table in alighment with the
movable gripping means on the latter; a pair of
hydraulic rams mounted on said base and ar-
ranged to act in opposite directions on the table
for imparting reciprocatory motion to the latter,
cylinders of said rams forming guides on which
the table can slide for reciprocatory movement;
a variable stroke hydraulic impeller; a hydraulic
system including two hydraulic fluid lines opera-
tively connecting the impeller with the hydraulic
rams for reciprocation of the table; a block as-
sembly in said base having fluidways therein for
connecting said fiuid lines to the rams; a fur-
ther hydraulic system comprising a piston slid-
able in a bore in said block assembly, said piston
being arranged for operation by hydraulic fluid
from one of said fluid lines through said fluid-
ways in order to displace fluid from said bore to
one of the gripping means and withdraw fluid
from the other and vice versa so as to alternately
open and close the gripping means in timed rela-
tionship with the reciprocation of the table for
effecting the automatic intermittent feed of stock
to a machine; spring loaded valve means in said
block assembly for controlling the direction and
pressure of fluid movement in the fluidways for
conducting fluid from the said one of said fluid
lines to said piston; and a further piston slidable
in a bore in said block assembly and arranged to
be also operated on by fluid from said fiuid lines
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of the first mentioned hydraulic system through
sald fluldways and in conjunction with the said
piston of the hydraulic system for operating the
gripping means adapted to introduce lost-motion
into the fluid movement along the two hydraulic
fluid lines for the purposes of causing the table to
pause at each extreme of its reciprocatory move-
ment in order to enable the gripping action of the
gripping means to be changed whilst the table is
stationary.

4. A step by step feeding device for feeding
sheet material with a step by step motion, said
device comprising a stationary material support,
a reciprocable material support, a primary pres-
sure fluid instrumentality including a pressure
fluid pump for reciprocating said reciprocable
support, and a pressure fluid actuated clamp
mounted on each support, one of said clamps be-
ing reciprocable with said reciprocable support,
in combination with a secondary self-contained
sealed unii pressure fAuid instrumentality includ-
ing a free action type reciprocating piston, a
cylinder in which said piston reciprocates, con-
duit means connecting said clamps with said
cylinder on opposite sides of said piston, and an
axial rod medially of which said piston is rigidly
mounted, the respective ends of said rod being
of reduced diameter with respect to the corre-
sponding operative face of said piston and being
successively subjected to the pressure of the fluid
of said primary pressure fluig instrumentality to
alternately move said piston in opposite direc-
tions to alternately supply fluid under pressure
to, and withdraw fluid from, said clamps at the
end of each step by step movement of said re-
ciprocable support and before the initiation of
the succeeding step by step movement thereof,
whereby the reciprocable support will remain at
8 standstill while the fluid is being forced to one
clamp and being withdrawn from the other clamp
and until the space occupied by the displaced
portion of the piston rod has been filled with oil
when the initiation of the next step by step move-
ment will take place.

5. A step by step feeding device for feeding
sheet material with a step by step motion, said
device comprising a stationary material support,
a reciprocable material support, a primary pres-
sure fluid instrumentality for reciprocating said
reciprocable support, and a pressure fluid actu-
ated clamp mounted on each support, one of said
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clamps being reciprocable with said reciprocable
support, in combination with g secondary self-
contained sealed unit pressure fluid instrumental-
ity including a reciprocating piston, a cylinder in
which said piston reciprocates, conduit means
connecting said clamps with said cylinder on op-
posite sides of said piston, and an axial rod
medially of which said piston is rigidly mounted,
the respective ends of said rod being of reduced
diameter with relation to the corresponding op-
erative faces of said piston and being successively
subjected to the pressure of the fluid of the pri-
mary pressure fluid instrumentality to alternate-
Iy move said piston in opposite directions to al-
ternately supply fluid under pressure to, and
withdraw fiuid from, said clamps.

6. A step hy step feeding device for feeding
sheet material with a step by step motion, said
device comprising g stationary material support,
a reciprocakle material support, a primary pres-
sure fluid instrumentality for reciprocating said
reciprocable support, and a pressure fluid actu-
ated clamp mounted on each support, one of said
clamps being reciprocable with said reciprocable
support, in combination with a secondary pres-
sure fluid instrumentality including g double act-
ing secondary system pump and conduit means
connecting said clamps with said pump, said
pump having portions successively subjected to
the pressure of the fluid of said primary pres-
sure fluid instrumentality to operate said pump
to alternately supply fluid under pressure to, and
withdraw fluid from, said clamps at the end of
each step by step movement of said reciprocable
support and before the initiation of the succeed-
ing step by step movement thereof, whereby the
reciprocable support will remain at a standstill
while the fluid is being forced to one clamp and
simultaneously is being withdrawn from the other
clamp,

CHARLES EDWARD TALLIS.
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