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4 Claims.

1
This invention relates to the art of cold press-
ing metal powders to. form pellets commonly
known as “compacts,” and has particular refer-
ence to mechanism for feeding or charging such
metal powders into the die cavmes of powder
metal presses.

In the past considerable difficulty was experi-
enced in charging the die cavities of metal pow-
. der presses due chiefly to the poor flow charac~
. teristics of the powder being used and the con-

sequent difficulties entailed in assuring complete
filling of the die cavities to uniform densities.
In many instances, for example, when using tung-
sten carbide powders whose flow characteristics
are extremely poor; it has been necessary to fill
the die cavities of metal powder presses by hand
to-insure against the presence of void spaces in
the cavities at the time of the pressmg oper-
ation.

Needless to say, such hand chargmg wastes
considerable time and effort and renders the
pressing operation quite costly.

Other types of powders used in cold pressing
oxidize extremely rapidly and it is almost im-
possible to fill die cavities with these rapidly oxi-
dizing powders without oxidation to a degree de~

- stroying some of the bonding features of the pow-
der which are vital to the cold pressing opera-
tion.

With these objections to past practices in mind,
it is an object of the present invention to provide
feed mechanism by which the charging of die
cavities of metal powder presses is greatly facil-
itated and complete filling of the cav1t1es to uni-
form densities assured.

Tt is another obiect of this 1nvent10n to prov1de
feed mechanism for charging metal powder into
the die cavities of metal powder presses in a much
more rapid and uniform manner than heretofore
and which is capable of efficiently handling pow-
ders having extremely poor flow characteristics.

Still another object of this invention resides in
the provision of mechanism for automatically re-

charging the die cavities of metal powder presses
after each pressing operation.

A further object of this invention is to provide
feed mechanism for charging the die cavities of
metal powder presses which is of unitary design
s0-as ‘to enable the mechanism to be readily at-
tached to and used with any conventional metal
powder press.

A still further object of this invention resuies

in the provision of feed mechanism for charg-
ing the die cavities of metal powder presses which
will- prevent oxidation of metal powders which
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tend to oxidize extremely rapidly so as to preserve
the boriding features of the powder so vital to the
cold pressing operation.

Another object of this invention resides in the
provision of novel feed mechanism by  which
metal powder is injected into the die cavities of
metal powder presses under gas pressure to more
positively control the transfer of powder from a
source to the die cavities.

A still further object of this invention resides
in the provision of -feed mechanism by which
metal powder is. charged into the die cavity of
a metal powder press wherein a nozzle-like feed
head reciprocable over the die cavity toward and
from an operative position above the cavity is
employed for the purpose of mJectmg the metal
powder in the cavity.

Another object of this invention resides in the
provision of feed mechanism for automatically re-
charging the die cavities of metal powder presses
after each pressing operation in which waste of
powder during the charging operation is practi-
cally eliminated.

With the above and other objects in view
which will" appear as the  description proceeds,
this inveéntion resides in the novel construction,
combination and arrangements of parts substan-
tially as hereinafter described, and more particu-
larly defined by the appended claims, it being
understood that such changes in the precise em-
bodiment of the hereindisclosed invention may
be made as come within the scope of the claims:

The accompanying drawings illustrate one com=
plete example of the physical embodiment of the
invention constructed in accordance with the best
mode so far devised for the ‘practical application
of the principles thereof, and in 'which:

Figure 1 is a side elevational view of the feed
mechanism of this invention showing the man-
ner of its attachment to a metal powder press
only a portion of which is indicated;

Figure 2is a plan view of the mechanism shown
inPFigure1;

Figure 3 is an end view of the feed mechamsm
shown in Figure 1 looking toward the press upon
which the feed mechanism is mounted;

Figure 4 is an enlarged plan view of the feed
head assembly (shown in Figure 2). with parts
thereof broken :away to show the interior con—
struction of the head;

Figure b is'a bottom view of the feed head as-
sembly shown in Figure 4 111ustrat1ng the under-
side thereof;

'Pigure 6 is an enlarged longltudmal sectional
view. through the feed head.assembly taken.along
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the plane of the line 6—6 of Figure 2 and show-
ing the head in charging position over the die
cavity of a metal powder press;

Figure 6a is an enlarged and fragmentary cross
sectional view of the front portion of the feed
head;

Figure 7 is a view taken on the plane of the
line T—1 of Figure 6 defined by the joint between
the feed head per se and the flange coupling at-
tached thereto aiid looking toward: the feed head;

Pigure 8 is a view taken on the plane 8—8 of
Figure 6 defined by said joint between the feed
head per se and the flange coupling  lookirg
toward the latter; and

Figure 9 is a comblned electrical and hydrauhc
control diagram by which the feéd fechanism is
automatically governed to effect recharging of a.
die cavity after each pressing operation.

Referring now more particularly to the aceom-
panying drawings in which like numerals indicate
like parts throughout the-several views, the nu=
meral 8 generally designates the feed mecha-
nism of this invention. The feed mechanism 10
may be attached to the bolster plate I, with
whith metal powder presses are provided, along-
side the die bloek {2 which is mounted on the top
face of the holster plate. The die block may con-
tain a plurality of die cavities in its top surface,
but only one such cavity 3 has been iHlustrated.

In the type of metal powder press herein: {llus-
trated, & hydraulic compressor cylinder {4 is lo=
cated above the die block and has a plunger 5
alisning with and fitting the die cavity. The
plunger 15 is adaptéd to be forced down into the
cavity wheri the same is filled with metal powder
to eompact the powder between it-and the plunger
{6 of a hydraulic ejector cylinder 7 mounted be-
neath the die cavity.

Inssmuch gs the press forms no specific part
of the present invention, oily those parts thereof
neeessary to an understanding of the invention
Have been indicated in Figures 1 and 6 and in
the combined electrical and hydraulic econtrol
didgrar of Figure 9.

The particular manner of mounting the feed
mechanism ‘on the press is-clearly shown in Fig-
ures I, 2 and 3 where it will be noted that the
wmit comprises a supporting plate 28 secured by
‘meéans of screws 24 to the side of thre bolster
plate 1. The plate 20 is provided with vertical
flanges 22 at opposite sides thereof between which
the legs 23 of a supporting bracket 24 are re-
ceived.

*The outside edges of the legs 23 taper inwardly
vegrwdrdly of the mounting plate 28 and are
$paced g distance from the flanges 22 of the
mounting ‘plate such as to enable gibs 25 fo be
inserted betweén thelegs and the flanges. These
gibs have in¢lined surfaces overlapping the in-
¢liried surfaces of the legs 23 so that upon secure=
ment of the gibs to the mounting plate 20 as by
means of serews 26 a vertical slideway is provided
for the legs of the bracket 24 by which the
brgeket is héld in any desired position of vertical
gdjustment upon the mounting plate 20.

As will be apparent, it is necessary to loosén
only one of the gibs 25 for the purpose of free-
f1ig the bracket 24 o1 vértical adjustment of the
feed mechanism, and such adjustment is facili-
tated by turning one of a pair of nuts 27 threaded
on & stud 28 arnchored in the bracket 24. The
nuts 21 dre disposed at opposite sides of a lug
28’ having an oversized aperture through which
the stud passes.

. The mechanism: 0 includes a feed head as-

4

sembly 30 carried by a slide 31 mounted for hori-
zontal reciprocatory motion. to carry the feed
head assembly from an operative charging posi-
tion disposed directly over the die cavity I3 as
shown in Pigures 1 and 6, to a retracted posi-
tion spaced from the die cavity and disposed over
2 horizontal apron 32 extending from the die
block flush with the top face thereof toward the
supporting bracket 24.

The slide 3 rests on.the fAat Herizontal top
surface 33 of the supporting bracket 24 and is
constrained to endwise reciprocatory motion

~fHereon by being confined between opposite gibs
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35 secured: onto the top surface 33 of the bracket
as by means of screws 36. It is to be noted that
the innér sides of the gibks have inclined surfaces
substantially overlapping similarly inclined sur-
faces along the side edges of the slide so as to
preciude all motion of the slide relative to its
supporting bracket except horizontal reciproca-
tory motion of the slide. Longitudinal side rails
37 on. the supporting bracket projecting up from
the top surface thereof provide backing for the
outer sides of the gibs 35.

The feed head assembly is connected with the
slide 3 to reciprocate therewith by means of a
yoke 38.  The forked extremity of the yoke em-
braces the feed head and is pivotally connected
to opposite sides thereof as at 38 so as to enable
a limited -degree -of pivotal or rocking motion of
the feed head assembly on a horizontal axis
transverse to the direction of feed head motion.

The end: of the yoke oppesite ifs forked ex-
tremity fatwise abuts the adjacent end of the
slide 31 and has a single stud 40 projecting cen-
trally rearwardly therefrom toward the slide 34
and received inr a hole 41 in the end of the slide.
The hole 41 for the stud 48 leads from the outer
end of the slide adjacent to the feed head as-
sembly rearwardly to an opening 42 through the
slide which is provided to enable a pair of nuts
43 to be threaded onto the outer end ef the stud
and hold the yoke and feed head assembly driv-
ingly eonnected with the slide.

The rear of the slide opposite the feed head
mechanism extends outwardly beyond the sup-
porting bracket 24 and has a depending connector
bracket 43 fixed to its underside by which the
slide is connected to the plunger 44 of a hydraulic
feed cylinder 45. The cylinder 45 is fixedly sup-
ported in any suitable manner from the bracket
24 beneath the top thereof and is connectible
with: & source of fluid under pressure to effect ex-
tension and retraction of its plunger 44 and to
thereby cause reciprocation of the feed head as-
sembly toward and from its operative position
over the die cavity I3 of the press.

Electrie and hydraulic mechanism to be later
deseribed is employed to automatically control
advancing and retracting motion of the feed head
assembly by means of the hydraulic feed cylinder
45 in: synchronization with the operation or work
cyele of the press.

The feed head assembly as best illustrated in
PFigures 4, 5, 6, 7 and 8 comprises a nozzle-like
head 59, and a flange coupling 51 attached to the
rear of the head 59 as by means of serews 51'.

The nozzle-like feed head §9 is comprised of
two main castings 52 and 53 seeured together flat-
wise in superimposed relationship with respect to
one another. The lower casting 53 has a sub-
stantially large central port or hole 54 therein
leading from the bottom of the head to the un-
derside of the casting 82 forming the top of the
feed head, and the upper casting 52 has a shallow
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tentral vecess 5% in its bottom in line with the
hole §4. The recess 55 is separated from the
-upper portion of the hole 84 adjacent thereto by
-'a'séreen 56 which has a mesh fine enough to pre-
clude ' the : passage “of metal powder ‘there-
through.

A-circular distributing plate 57 is secured by
suitable screws to the hottom of the head casting
53 to extend across the mouth of the hole 54
therein, and-has s multiplicity of holes 58 there-
in located along ecircumferential but rarhalTy
spaced center Tines.

- In addition, the lower face of the d1str1but1ng
_plate 57 has a series of annular defléctor ribs
59 on its underside locatad between the ‘adjacent
circumferential rows of holes and all of the ribs
are inclined downwardly and inwardly toward the
center of the plate so that metal powder intro-
duced into the central chamber in the lower cast-
ing of the feed head is directed downwardly
through the holes 58 and then inwardly by the
ribs toward the central axis of the distributing
plate and into a die cavity over which the head
may be centered.
‘ The hole 54 provides a central feed chamber
inside the head beneath the screen 56 into which
metal powder is adapted to be introduced and
blown from the head through the mouth of the
hole - B4 and the distributing plate extending
thereacross into the die cavity. The concépt of
blowing metal powders ‘into the die cavities of
metal powder presses is one of the main features
of this invention for it enables charging of the
die cavities with powder without formation of
voids and results.in filling of the cavities to a
uniformity of density heretofore impossible,
~Powder imetal is conducted to the chamber
provided by the hole §4-in the feed head through

10
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30

a passage 54’ in the lower head casting 53 extend- -

ing rea,rwardly from the upper portion of the hole
54 to the front of the flange coupling 5§ where it
connects with a powder supply passage 89 leading

40

rearwardly ‘through the entire flange coupling. -

Tt is to be understcod that the head and coupling

are joined together in airtight fashion so as
to preclude leakage at the joint therebetween.

‘A hose &1 attached to the rear of the coupling
in communication with the supply passage 60 is
provided. to supply the nozzle-like feed head with
metal powder from a source thereof such as the
powder hopper 62, illustrated diagrammatically
in Figure 9.

In accordanice with the present invention the
hose line §}:is adapted to be connected ‘with a
suitable source of gas or - air under pressure
through an electromagnetic valve Vi, and the
feed hopper 82 has a restricted bottom discharge
tube §3 opening into the hose line §§ substantially
at the constriction of a venturi 85 therein located
between the valve and the feed head assembly.

When the valve VI is energized to open the
‘same, air or gas under pressure flows through the
line 61 and has its velecity incfeased a substan-
tial amount upon entering the venturi 65 to ef-
fect a corresponding reduction in -pressure by
which powder metal is drawn from the hopper
and entrained in the air or gas stream to be car-
ried thereby infto the feed head 58 for discharge
through the distributing plate and injection un-
der pressure into the die cavity 13.

Powder metal issuing from the apertures of the
distributing plate 57 at the mouth of the hole
54 in the feed head is prevented from escaping
from- the underside of the head by an annular
elastic sealing ‘and wiping gasket 68 secured to
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6
the underside of the head and surrounding.the
distributing: plate 7 in radially spaced relation
thereto. The weight of the feed head is sufficient
to hold the elastic sealing and wiping gasket un-
der compression between the top face of the die
block and the underside of the head to establish -
an air tight joint therebetween.

The recess 5% in the head above the screen 56
communicates through a passage 55 leading
rearwardly therefrom with a passage 72 extend-
ing endwise through the flange coupling 5f. A
hose line ‘13 connects with the flange. coupling
51 in communication with the passage 12 there-
of and has one branch 73’ thereof connected with
a source of air or gas under pressure (not shown)
through an electromagnetic valve V2 adapted to
be energized and opened-at the time metal pow-
der is being conducted to the head and injected
into the die cavity 13.

After filling of the die cavity, the valve V2 in
the hose line 13’ is adapted to be closed to dis-
connect the recess 55 from said source of pressure
and an electromagnetic valve V3§ located in a
second branch 73’’ of the hose 73 opened to cause
the recess 55 to be subjected to vacuum from a
source thereof (not shown) to which the branch
line 73’7 leads. - This vacuum effects the extrac-
tion of as much air or gas.as possible from the
die cavity and the space beneath the feed head.

During the application of suction to the recess
55 in the head, it is the purpose of the screen 56
to block passage of metal powder upwardly and
out of the head through the flange coupling pas-
sage 72.

The upper head casting 52 is provided with
inner and outer arcuate recesses 74 and 75 open-
ing to its underside adjacent to the lower casting
53 and which extend about the front rim of the
upper. casting to have their opposite ends termi-
nate just ahead of the fork connection to the feed
head. The recesses 74 and 75 are concentric to
the axis of the hole 54 which provides the fesd
chamber and discharge port for the feed head,
and are separated from one another by a relatively
thin arcuate web 76.

The inner recess 74 hag greater width than the
outer recess 75 and is adapted to constitute g vac-
uum manifold while the relatively narrow recess
15 is adapted to constitute a pressure manifold
for a‘purpose to be shortly described.

The lower head casting 53 has similar recesses
18 and. 719 opening to the bottom thereof and
extending arcuately about the rear of the feed
head with their opposite ends terminating just to
the rear of the fork connection to the feed head
as indicated in Figure 4. The recesses 78 and 79
are likewise concentric to the discharge port 54
of the head and their radial distances from the
center of the port 84 are the same as for the front
recesses 14 and 75 respectively. The inner recess
18 hag greater width than the outer recess 79, and
these rear recesses likewise constitute vacuum and
pressure manifolds respectively.

It is to be noted that the arcuate recesses 78

5 and 79 in the rear of the lower head casting 53

open directly to the bottom thereof while the
arcuate recesses T4 and 75 in the front of the
upper head casting open to the top face of the
lower head casting.

Tn order that the recesses 74 and 75 may ‘be
communicated with the space beneath the feed
head afforded by the sealing zasket 68, the front
portion of the lower head casting 53 is provided
with two sets of apertures 81 and 82 closely spaced
along concentric center lines directly beneath the
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recesses. 14 and 14, with the apertures leading
around the entire front portion of the lower cast~
ing to the opposite ends of the recesses 14 and 15
thereabove.

The feed head 50 is alse provided with a hottom
ring 83 secured to the underside of the lower head
casting 53 in a position surrounding the distribut-
ing plate 57 and directly heneath the recesses 78
and 78§ at the rear of the lower head casting and
beneath the arcuate rows of apertures 81 and 82
in the front portion of the lower head casting.

The sealing gasket 68 which has been previ-
ously described may be conveniently secured to
the underside of the bottom ring as shown in
Pigure 6.

- The-hottom ring 85 has a multiplicity of nozzle-
like agertures 8§ drilled therethrough at a down-
ward and inward inclination and located along a
circumferential center line just inside the sealing
gasket 88 and in line with apertures 82 and the
outermost recess 7% of the lower head casting, by
which gas or air maintained under pressure in
the outer recesses 15 and T9 discharges to the
space beneath the head inside the confines of the
gasket.

The inner peripheral portion 87 of the bottom
ring 8% is directed inwardly and slightly down-
wardly so that it forms a conical surface extend-
ing completely around the ring lying beneath the
innermost recess T8 in the rear portion of the
lower casting 53 and to lie beneath the innermost
set. of apertures 8f in the front portion of the
lower head casting.

The inner periphery 87 of the ring terminates
adjacent but in spaced relation to a cylindrical
flange 838 projecting from the lower face of the
bottom casting 53 and together with the flange
defines an annular orifice 8% through which the
space beneath. the feed head may be subjected to
vacuum when the innermost recesses T4 and 78 of
the two head castings are connected with a source
of suction.

During the charging operation when the feed
head assembly is centered over the die cavity 13,
air or gas under a light pressure issues from the
multiplicity of apertures 86 to agitate or stir up
the metal powder collecting on the face of the die
block so that such powder may be picked up and
exhausted through the annular orifice §9 located
radially inwardly from the pressure nozzles 86.

The arcuate recess 79 at the frent of the head
is- supplied with air or gas under pressure through
a, passage 15 (see Figures 4 and 7) extending
rearwardly therefrom through the upper casting
52 at one side of the casting to align and com-
municate with a passage 81 running rearwardly
through the coupling 5{. A hose 32 connects the
eoupling passage %4 with a suitable source of air
or inert gas under pressure through an electra-
magnetic valve V4.
© Vacuum is applied to the arcuate recess 74
in the front of the head through a passage 14’
thereof (see Figures 4 and 7) extending rear-
wardly through the upper head casting at the
side thereof opposite the passage 18’, to align
and communicate with a passage 93 running rear-
wardly through the coupling 5i{. A hose 94
connects the coupling passage 93 with a vacuum
pump, not shown, through an electromagnetic
valve V5.

The arcuate rear recess 19 in the lower head
casting 53 communicates through a passage 19’
leading rearwardly therefrom with a passage
968 running rearwardly through the coupling &l
beneath the passage 83 therein. A hose 97 con-
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nects the passage 96 with the source of air or gas
under pressure and supplies the rear pressure
chamber 19 with such air or gas:

The arcuate vacuum recess 18 in the rear of
the lower head casting 53 is communicated
through a passage 18’ leading rearwardly there-
from with a passage 98 leading endwise through
the flange coupling 5f bensath the passage 91
therein, and a hose {08 is provided to connect
the passage 28 with a suitable vacuum pump, not
shown.

As will be later described, the vacuum and
pressure in the arcuate front recesses 74 and 785,
respectively, is maintained only for the period
of time in which the feed head is substantially
centered over the die cavity to charge the same,
and is adapted to be automatically shut off hy
the electromagnetic valves V& and V4 in the
hose lines 94 and 92, respectively, whenever
the feed head is in its retracted position or is
traveling to or from its operative charging po-
sition; and vacuum and pressure in the arcuate
rear recesses 78 and 79, respectively, is adapted
to be maintained all the time inasmuch as such
pressure and vacuum applied to the face of the
die block at the rear of the feed head is incapable
of interfering with proper charging or wiping of
the die block.

Suitable control means diagrammatically illus~
trated in Figure 9 is employed to automatically
determine when the arcuate recesses in the
feed head are to be subjected to pressure and
vacuum during operation of the feed head, and
in addition controls the charging of metal powder
into the die cavity by the head and automati-
cally governs - reciprocation of the feed head
mechanism between its operative charging and
inoperative retracted jpositions.

As herein shown the hydraulic feed cylinder
45. for the feed slide 31 has ifs opposite ends
selectively connectible with a source of hydraulic
fluid under pressure through a four way hy-
draulic valve unit 10 by means of fluid .ducts
{1 and {12, Fluid under pressure entering
the cylinder through the duct 112 effects ad-
vance of the feed head, while fluid entering the
cylinder through the duct (41 effects retraction
of the feed head.

The hydraulic valve unit $10 is of the e1ectro-
magnetic type and has a pair of solenoids !i3
and {14 for shifting the spool-like piston (15
of the valve in opposite directions from -its
neutral position shown at which it closes off the
ducts 111 and (12 of the cylinder 45 to pre-
clude the flow of fluid under pressure to the drive
cylinder.

Energization of the solenoid {i4 pushes the
piston |15 of the valve to the right in the valve
casing from its neutral position shown to con-
nect the duet {1f of the cylinder 45 with .a
duct {15 leading from the outlet of a hydraulic
pump. {17 through the valve L{8; while energiza-
tion of the solenoid {i3 pushes the piston {15
of the valve unit to the left from ifs neutral posi-
tion to conect the duct 12 with the pressure
duct 116 through the valve.

It is to be understood that the purap (17 is
driven Dby a suitable electric motor ({8 and
that the inlet of the pump is communicated
through a duct £{9 with a fluid reservoir 123
to supply liquid to the pump.

When the hydraulic drive cylinder is con-
nected with the souree of fluid pressure by ener-
gization of the soleneid ({4 as described, the
plunger 44 of the cylinder is eaused to fravel ta
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the left as geen in the diagram and through its
connection with the feed slide 31 effects retrac-
tion of the feed head assmbly-38 from over the die
cavity to an inoperative position disposed over
the apron:32 (as shown in Figure 9).

Upon de-energization of the solenoid {14 -and
energization of the other solenoid {3 the spool~
like piston of the valve 110 is shifted to the left
from its neutral position indicated fo disconnect
the right hand end of the hydraulic cylinder 45
from the pressure outlet of the pump (16 and to
connect the opposite or left hand end of the eylin-
der with the pressure outlet of the pump through
the valve and the pressure duct {2 to produce
the advancing stroke-of the.feed head.

‘In the present case energization and de-ener-
gization of the solenoids {13 and 114 is effected at
the dictation. of relays 121 and {22, respectively,
for the solenoids.

Fluid return ducts {£3 leading from the op-
posite ends of the four way valve unit {19 to the
reservoir 128 enable the fluid exhausted from the
hydraulic feed cylinder 45 by motion of its
plunger to be conducted through one or the other
of the ducts i1 or ({2 to the reservoir through
-the valve unit (1§ in an obvious manner.

One of the main features of the control system
of this invention resides in the fact that it is
adapted for automatic operation after each work
cycle of the metal powder press to which the feed
mechanism .is attached.

Since the compressor and ejector cylinders {4

and {7 of the press are operated sequentially and
the work cycle of the press customarily carried
through automatically, the ejection of the com-
pact after each pressing operation by the plunger
of the ejector cylinder occurs substantially at the
end of the work cycle of the press and the re-
traction of the plunger i8 of the ejector cylinder
may: be considered the final motion of the press
tc terminate the work cycle.

In the present case it is the final motion of the
press as understood to be the retraction of the
ejector plunger 16 to ifs.position defining the
bottom of the die cavily seen' in the diagram
which . initiates the feed stroke and consequently
the start of the cycle of operation of the feed hea.d
mechanism.

As seen in the diagram, the plunger 18 of the
ejector ~cylinder carries an arm (25 medially
pivoted-from the plunger as at 126 to swing on.a
horizontal axis. The arm has its inner end ad-
jacent to the plunger {6 weighted to normally
rest -against a collar: {27 on' the plunger and
thereby hold the outer end of the arm in an ex-
tended substantially horizontal position in which
it -engages ‘the actuator of an automatic start
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switch 128 and closes the switch.on the down -

stroke of the ejector cylinder.

. Engagement of the projecting end of the arm
with the actuator of the automatic start switch
i28 on the upward ejector.stroke of the plunger
16 merely produces pivetal:motion of the arm in
a. counterclockwise direction to cause it to ride
over the switch -actuator without closing the
switch. -

The contacts of the automatlc start switeh 128
when momentarily bridged in this manner estab-
lish an energizing circuit through the coil 130 of
the relay §21 which upon closure effects energiza-
tion of the feed.solenoid: i i3 of the electromag-
netic valve unit {16. 'This energizing circuit for
the: coil. {38 leads from .line Ll through a con-
ductor 182 to one. side :of the. switch. .(28 and
through a conductor. 133 leading from the other
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side of the swit¢h connects with: one end: of the
coil 130 of the relay 121. A conductor {34 con-
nects the:other end of the coil 130 with the line
I:2 to complete the energizing circuit for the coil
§39 thereby causing the relay {21 to close.

The relay 121 has two sets of stationary con-
tacts 135 and 138 which are bridged upon energi-
zation -of the coil 130 in the manner described.
Bridging of the relay confacts 186 establishes a
holding circuit for the relay 121; while bridging of
the relay contacts 135 effects completion of an
energizing circuit:for the feed solenoid {3 of the
electromagnetic valve unit 19 to.move the spool-
like plunger { {5 of the unit to the left and thereby
initiate the feed stroke of the feed head.

- The, energizing -circuits for both of the valve
solencids 113 and {14, however, depend upon the
positions of a pair of double-throw limit switches
4388 and 140 mounted on the supporting bracket
24.near the rear thereof but at opposite sides of
the bracket.

Each of these 11m1t sw1tches has a depress1b1e»
plunger-like button 141 extending vertically up-
wardly -therefrom so as to lie in the path of cams
143 and 144 adjustably carried by the feed head

slide 31, and to be depressed by the cams in the

operative charging and inoperative retracted po-
sitions of the feed head.

In order to- provide for -their ad;ustment the
cams 143 and 44 are mounted on blocks {45
slidably disposed in adjacent track-like grooves
146 in the top surface of the feed slide running
longitudinally thereof.. -A-clamping strip- 147
serewed onto the feed slide and common to both -
grooves overhangs. the grooves to exert clamping
pressure on the inner portions of the blocks 145,
while separate strips 148 screwed onto the slide
31 at opposite sides of the strip {47 engage and
exert clamping pressure on the outer port1ons of
the blocks 145. Lo

In this manner, the blocks w1th cams attached
can be individually adjusted to any desired posi-
tion longitudinally of the feed slide merely by
loosening the screws for the clamping strips and
held in such position by the clamping strips 147
and 148 when  the same ' are tlghtened downi
against the blocks. .

For convenience, the limit switches have been
shown upside.down in the diagram with their
contactors biased downwardly to remain in.such
positions unless actuated by the cams 143.and (44.
It will be apparent, therefore, that the limit
switches: 139 and 140 may be employed to de-
termine the magnitude of remprocatmn of: the
feed head mechanism... == . )

The cam 143 is so disposed longltudmally of
the feed slide: 31 that it engages: and depresses
the ‘button .of the switch 139 to move the con=
tactor 151 of the switch out of its normal position
against biasing force thereon tending to hold the
same engaged with one set of stationary contacts
149 of the switch to an actuated position bridging
the second set. 150 of stationary contacts at the
time the feed head reaches its de51red chargmg
position shown in Figures 1 and 2.

The cam 144 is so located on the feed slide that
it engages and depresses the button of the switch
140 to move the contactor. 154 of this switch out
of its: normal position :against -a biasing force
thereon tending to hold the same. engaged with -
one set- of stationary. contacts’ 152.of the switch
to ‘an actuated position bridging: the second set
153 of stationary contacts of the switch at the
time the feed head reaches its retracted position.

With' the feed slide. 3{-in 'its inoperative :re~
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tracted position Shown in the diagram, the cam
143 is $paced from its limit switch 139 and con=
sequently the contacts 149 of the switch are
bridged by the contactor 151, while the contacts
150 are open. In the retracted position of the
feed slide, however, the cam {44 is in erigagement
- with the button of the limit switch 140 to hold its
contactor (54 off the normally bridged contacts

452 and in bridging relatioriship with the nor-

mally oben stationary ¢ontacts 193 of the switch.

It will be readily seen, therefore, that the hold-
ing circuit for thé coil 130 of relay 121 and the
energizing circuit for the feed solenoid {13 of
the valve {10 ecan be eompleted only. in the re~
tracted position of the feed slide at which time
the Stationary ¢éntacts 149 6f the lithit switch
139 a¥e bridged.

~As§ Will apbear later, edergization of the re:
tracting solenoid 114 of the valve 110 by its re-
lay {22 likewise depends Upoh bridging of the
normally closed stationary contacts 192 of the
limit. witch 148, whieli eondition obtains if :all
but the retracted position of the feéd slide.

In the fetracted position of the feéd head
sHown in the diagram,; therefore; the holdihg eir-
cult for the coil of relay m leads threugh a con=

""" ohto a con~
ductor |51 Jommg one of the statmna‘ry contacts
453 with oneé of the stationary ¢ontacts 150 of the
limit switches {40 and {39, respectively, and
through & julnper 158 ¢onnedting the ¢onducter
$51 with the now bridged stationary éontacts 149
of the gwitch 139, across the cortactor §6( of the
Switeh onto 4 eonduetor 159 ¢onnecting with one
of each set of contacts 135 ‘and I»36_ of relay (21,
across the now bridged c¢ontaets 136 of the relay
and onto the conductor 1.3 leadifig t0 one end
of the ¢oil 130, with the cifcuit through the coil
-eompleted by the eénductor 134 joining the other
end of the coil with the line L2.

Bridging of the stationary éohtaets 135 of the
rélay 121 @&fects energization of the feed -sole-
noid 113 of the valye unit 110 by & eireuit lead-
ing. frot line LI #nd including the .eondactors
156, 451, 158, the bridged cofitacts 149 &f the
timit switeh 138, conductor 189, the fisw bridged
contacts 185 of relay 121, a conductor 160 leading
6 Bne end of the solenoid 113, and 4 conductor
161 leading from the apposite end of the solendid
11310 line L2,

. Theplunger 145 of the valve-110:1s thus caused
to be moved to the left from its neutral Hosi<
tivn indicated fo connect ‘the. hydraulie feed
eylinder 45 with the outlet ©of the pump {16

through the duct {12 producing the advanéing ;

stroke of the feed head.

The féed head is advanhced by the eylindér 45
until the head is brought toe its opeérative charg-
ing position ecentered over the dietavity, at which
time the cam 183 on the feed slide depresses the
button of the limit switch 1398 to open the sta=
tionhary-contacts 149 thereof and efféct brideging:of
the stationary contacts 150 of the switeh.

Since the stationary contacts 149 of the limit
switch 139 are connected in the holding cireuits
for ‘the relay 121 as well as the energizing cir-
cuit for the soledoid 113 of the electromagnetic
valve unit 110, actuation .of the limit switch by
the scamr 43 in this ‘manner immediately effects
de=energization of the coil 130 causing the relay
121 to opén and also effecting de-enetgization of
the ‘solenoid 118 Tor the ‘electromagnetic walve
unit 10, :

Upon de-energization of the solenoid 113, the
spool-like piston 15 -of the valve Teturhs to dits
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neubral position to which it is biased closing thé
valve ports leadingto the ducts 111 and {12 there-
by shutting off the hydraulic eylinder 45 from the
source of pressure and causing the feed head to
remain in its operative position centered over the
die cavity 13.

The feed head remains in this position while
the die cavity is chatrged with metal powder ‘dur-
ing which time the various passages and cham-
bers in the head are subjected to air or gas pres-
sure or vacuum for the control of the charging
operation.

Powder metal is delivered to the interior of the
feed head for injection into the die cavity upon
bridging of the normally opened contaets 156 of
the limit switch 139 at the time the feed head
reaches its operative position centered over the
die ecavity., When the contacts 150 are thus
bridged, an energizing circuit is completed for tha
electromagnetic valve Vi loeated in the hose line
61 between the source of air or gas under pres-
sure and the metal powder hopper 62 so as to
cause the valve to open. Air or gas flowing
through the hose 61 toward the feed head draws
metal powder from the hopper and such powder
becomes entrained in the air or gas stream to be
delivered to the feed head thereby.

The energizing circuit for the solenoid of the
valve VI leads through the now closed contacts
150 of the limit switch 1389 from the conductors
i57 and 156 joined fo line L, and inhcludes a
conductor 170 which joins with a conductor {71
connecting one end of the ¢oils of a pair of time
delay relays 172 and 113, continues through the
contactor 174 of the relay 112 onto & conductor
{75 which leads to ohe sids of the solenoid for
valve Vi, and is completed from the other side
of said solenoid by ' conductor {76 and a con-
ductor 177 joined thereto and leading to line 1.2,

At the sameé time that bridging of the contacts
150 of the limit switch 139 effects delivery of
metal powder entrained in air or gas under pres-
sure to the interior of the feed head to be blown
thereby into the die eavity, energizing cir-
cuits are established for the solenoids of electro-
magnetic valves V4 ahd V5 in the hose lines 92
and 94, respectively, t6 cause said valves to open.

Opening of the valve V5 connects the vacuum
recess T4 at the front of thé head with the source
of vacuum throtigh the hose line 94, while open-
ing of the valve V4 conheets the pressure recess
16 at the front of the head with the source of air
or gas under pressure through the hose lihe 92.
The solenocids of the valves V4 and V5 have one
end thereof connected diréet to line 1.2, and are
energized by bridging of the contacts 150 by
means of conducters 180 joined to the conductor
170 leading  through ‘the limit switch 139 to
line L.

The vacuum ahd pressure recesses 18 and 19,
respectively, at the rear of the feed head remain
connected with their sources of vacuum and air
or gas under pressure; respectively, at all times
during operation of thé feed mechanism, and for
this purpose manual valves {87 and (88 are placed
in the hose lines 00 and 81, respectively. The
valves 187 and 188 are adapted to be opened and
left open whenever the feed head mechanism is
placed in use.

As will be apparent from the diagram, bridg-
ing of the contacts 50 of the limit switch 139
at the time the feed head reaches its operative
position also completes the energizing circuits to
both time delay relays 172 and 173. AS already
stated, one end of the cbil for each of these re-
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lays is connected to conductor 170 leading to line

L1 through-limit switch 139, and conductors 178
and 179 joining the other ends of the coils of
relays 172 and {73 with line 12 completes the
circuits for the relays. Bridging of contacts 158
cof limit switch {39, therefore, starts the time
delay periods for the two relays 172 and 113.
It is to be understood that although the en-
ergizing circuits for relays 172 and {73 have been
described as being completed at this time these
relays have characteristics which prevent re-
sponse of their contactors except after a suit-
able and adjustable time delay period.

As noted previously, the contactor {14 for the
time  delay relay 172 is connected to conductor
ITi, and in its normally open position engages
a stationary contact 181 to which conductor 115
connects, as shown, to complete the energizing
circuit - for the solenoid ‘of the valve VI con-
comitantly with bridging of the stationary con-

tacts 58 of the limit switch 139. ~The contactor ~

174 of relay 172 remains in its normally open
position maintaining the valve Vi open to effect
injection: of metal powder into the die cavity
until the expiration of the time delay period,
which' is set for a duration such as to insure
complete filling of the die cavity with metal
‘powder.

Concomitantly with ener°f1zat10n of the sole~
noid of the powder feed valve VI an energizing
circuit is likewise established to the solenoid of
the electromagnetic valve V2 in the branch 73’
of hose line 13 leading to the recess 5% above the
screen in the interior of the feed head to con-
nect the recess with the source of air or gas un-
der pressure. - )

The solenoid of the electromagnetic valve V2

is connected in parallel with the solenoid of the
valve Vi across the conductors {75 and 176
which lead to lines Li{ and L2, respectively, in
an obvious manner.
is subjected to pressure during the time metal
powder is delivered to the feed head to facilitate
injection of the powder into the die cavity:
. After a suitable period during which metal
powder blows from the feed head into the die
cavity and of sufficient duration to insure com-
plete filling of the cavity, the delay period of
relay (72 expires and its contactor {74 responds
by swinging out of engagement with respect to
contact §18{ and into engagement with a second
. stationary contact [82. Separation of contactor
174 from contact 181 effects de-energization and
consequently closure of the metal powder feed
valve Vi and also closure of valve V2 to termi-
nate the powder injection and shut off the pres-
sure to recess 55 in the head.

Since one end of the coil of valve V3 is con-
nected direct to line L2 as indicated, engage-
ment of the contactor 174 with the stationary
contact {82 of the time delay relay {712 at the
.expiration of the time delay period then con-
nects the other end of the coil of the electro-
magnetic valve V3 with the conductor 18 lead-
ing to ‘line IL.{ by means of a conductor 93 to
energize and open the valve V3. :

The valve V3 is located in the second branch
13’" of the hose line 713 leading to the recess 55
in:the upper head casting 52 and when opened
in the manner described connects the recess 55
above screen 56 with the source of vacuum.
Hence, the entire interior of the feed head .as
well as.the die cavity is*placed under vacuum at

the completion of the powder injection period to.

effect: extraction of any air or inert gas which

Consequently, the recess 55
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may "have become trapped in:the die cavity by
the filling operation and to enable the metal
powder in the cavity to settle to a uniform den-
sity desirable for the cold pressing operation.

The sereen 55 separating the recess 55 from the
remainder of the hollow interior of the feed head
at this time precludes the passage of any metal
powder upwardly into the recess 55.

After subjection of the interior of the feed heaa
to vacuum for g short period of time determined
by the setting of the time delay period of relay
173, the relay 173 closes so that its contactor 195
swings from an inoperative position into engage-.
ment with a stationary contact 186 of the relay.
Closure of the time delay relay 178 in this man-
ner effects energization of the coil i55 of relay -
122 governing energization of the retracting sole-
noid {14 of the valve unit 1i0.

The coil 155 of the relay i22 is energized upon
closure of the time delay relay 173 by a circuit
leading from line L{ .and: including conductors
158, £57 and the bridged contacts 150 of limit
switch 138, conductor {70 and a branch 197 there-
of leading to the stationary contact 19§ of the re-
lay and across - the contactor 195 engaging said
stationary contact, a conductor 188 leading from
the -contactor 185 to one side of the coil {55 of
relay 122; and a.conductor 199 connecting the
other side of the coil with line I.2.

The relay 122 has two sets of normally open’
stationary. contacts 200 and 28{ both of which
are’ bridged upon energization of the coil 155.
Bridging of the stationary contacts 200 estab-
lishes a holding circuit for the coil of relay 122
leading from line Ll and including conductor
156, the now bridged stationary contacts 152 of
the limit switch (40, a conductor 203 leading
from the limit switch (49 to the now bridged sta~
tionary contacts 208 of relay 122, with the cir-
cuit continuing across the contacts 200 to the -
conductor -188 leading to one side of the coil 55,
and from the other side of the coil to line L2
throtgh-the conductor {99,

Bridging of the stationary contacts 281 of the
relay 122 connects the retracting solenoid 144 of
the valve unit across the lines I.{ and L2 through
conductor 156, the now bridged contacts {52 of
the limit switch- 140, the bridged contacts 20! of
the relay 122, and a conductor 285 connecting
with line L.2.

Energization -of the solenoid (14 pushes the
piston {15 of the valve unit:-1{0 to the right from
its neutral position seen in the diagram, to con-
nect- the pressure outlet of the hydraulic pump
(17 with the duct {1 leading to the right hand
end.of the cylinder 45 through the valve 10 to
produce the return or retracting stroke of the feed
slide,

Upon initial retracting motion of the feed slide”
the cam {43 is carried away.from the button of
limit switch 139 to cause the contactor i51 of the
switeh to leave the stationary contacts 150 and
re-engage the stationary contacts 149 of the
switch: in response to the biasing force on the
contactor.

-During the start of the return stroke of the
feed slide, therefore, the contacts 150 of the
limit. switch 139 are opened and such opening
of these contacts disrupts the energizing. circuits
to the electromagnetic valves V4 and V5 causing
Closure of the valve V4 shuts
off the. pressure to the recess 715 in the front of
the feed head; while closure of the valve V5 shuts
off the vacuum to the recess 14 at the front of,:.
the head. . ‘ S - .
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" Disconneetion of these chambers at the: front
of the head: from their sources of vacuunt and
pressure is necessary- to prevent disturbing the:
metal powder injected into-the die cavity at the
time: the front portion of the head travels over
the die cavity in the retraction stroke of the feed
slide..

In order to effect.cleaning off of the surface of
the: die.block in front. of the die cavity, however,
the cam- 183 is designed fto. hold the button of
switch 29 depressed. for a shert time at the start
of the retracting stroke of the feed head but
clears: the. button of the switch just before the
annular vacuum port 89 reaches the edge of the
die: eavity 13 adjacent thereto. Hence, the:metal
powder lying on the die block between the die
cavity-and the front of the head is stirred up by
the discharge of air or gas under pressure from
the nozzles 88 and drawn into the vacuum re-
cess: 14 through the annulay vacuum port. 89 dur-
ing redarward: travel of the front portion of the
head toward the die cavity.

The metal powder lying on the top of the die
block. rearwardly of the die cavity as well as any
excess over the die ecavity itself is carried rear-
wardly over the block to the apron behind the
bleck by the wiping action: of the: resilient. seal-
ing: gasket 68, to be stirred up by nozzles 86 and
drawn off by the vacuum. through port 89 at the
back of the feed heacd during the next feed stroke
of the head, it being- recalled that the pressure
and vacuum for the rear recesses in the head.
remain on. at all times.

Separation of the contacts 158 of the limit
switch 139 upon initial retracting motion of the
feed slide also disrupts the energizing circuits
for the time delay relays i72 and (73 which
immediately de-energize to effect return of their
contactors: {14 and ¢85, respectively, to their
normal positions shown in the diagram.

Separation of the contactor 174 from the sta-
tionary contact 182 of the time delay relay (72
at this time effects de-energization of the sole-
noid of the vacuum: valve V3 thereby disconnect-
ing the recess: 85 in the center of the upper head
casting 52 from its source of vacuum, and re-
engages the contactor (78 with its stationary con-
tact (81 so that the relay is reset and capable of
completing the energizing circuits to the valves
Vi and V2 controlling the injection of metal
powder into the interior of the feed head and the
pressure through the top center of the head
upon subsequent closure or bridging of the: sta-
tionary contacts {58: the next time the:feed head
is. advanced to its operative position.

It is to be understood, of course, that ener-
gization of the solenoids V:{ and V2 depend upon:
bridging of the contacts (50 as well as engage=
ment of the contactor (14 with its stationary
contact. 181 of relay i72.

- The solenoid [i4 conirolling retraction of the
feed: head. effects complete retraction. of the
feed head, and. the retracting stroke of the slide
31 is terminated upon depression of the button
of limit switch 149 by the cam {44 on the feed
slide to separate the contactor 154 of the switch
from its stationary contacts {52 and. to bring
the contactor into bridging relationship with the
stationary contacts 183 of the switch.

Since the holding circuit for relay (22 control-
ling energization of the retracting selenoid (14
depends upon: bridging of contacts {52 of limit
switeh (40, the relay 122: is immediately deener=
gized: by return of the feed head to: its refracted:
position causing deenergization of solenoid. i44.

[%4

10

20

30

40

50

60

65

70:

18
and return of the spool-likke piston (% of the:
valve unit to- its neutral position.

As stated previously; the piston 45 of the
valve unit when in its neutral position entirely:
disconnects the hydraulic drive cylinder 45 from
the source of fluid pressure and consequently the
feed slide comes to-rest with the butten of limit
switch {40 held depressed and the contacts 153 of
the. switch bridged by the contactor 154,

One of the features of the electrical control
system: of this invention resides in the faect that
it is possible-to-effect initiation. of the work cycle
of the metal powder press at the time the feed
head is brought to its fully retracted position,
and this may be accomplished by bridging of the
contacts 153 of the liiit switeh {48.

It will be-noted that the compressor cylinder 14
of the press is shown provided with an electro-
magnetic valve unit 248 similar to the valve unit
118 controlling the- drive cylinder 45. The valve
unit 218 is provided with pressing and retracting
solenoids: 2141 and. 242; respectively, by which the
opposite ends of the eylinder are connected with
a. source of fluid under pressure through the valve-

- to successively produee the pressure and retract-

ing strokes of the plunger |5 of the cylinder.
This control mechanism is usually standard
equipment on many metal powder presses and
hence forms no-part of the present invention.

As indicated in the diagram, however, ener-
gization of the solenoid: 2fi is adapted to con-
nect the upper end of the cylinder (4 with a
source of fluid under pressure and consequently-
produce the downward: compression stroke of the
planger 5 whicl enters the dis cavity and com-
pacts the powder therein against the upper end
of the plunger 8 of the ejector cylinder.

While- both: solenoids Z{i and 242 for the valve
unit 216 are customarily provided with control
relays; only one such relay 2i4& has been illus-
trated: This relay forms part of the control sys-
tem of this invention and is adapted to be ener-
gized to initiate the work cycle of the press.

The energizing circuit for the solenoid' of the
relay 214 leads from line L! through conductors
156 and {57 across the contactor 84 of the limit
switch 148 which is'in bridging engagement with
the contacts 153 of the switch and onto a con-
ductor 216 leading to one side of the coil for
relay 244, with the circuit completed from the
other side of the coil to: line L2 through a con-
ductor 211.

The relay 2i4& has two sets of stationary con-~
tacts 218 and 218 both of which are bridged upon

- energization of the coil of the relay in the de-

scribed manner. One of the set of stationary
contacts 219 leads to line L through a conductor
222 while' the other connects with the conductor
216 through a conductor 22{ which also joins with
one of the. set of stationary contacts 218 of the
switeh.

Bridging of the confacts 219 thus. establishes
a holding circuit for the coil of relay 214 leading
from. line L{ throush conductor 222 and the
bridged contacts 219 onto- the conductor 221
which leads through the coil of the relay and to
line L2 through-the conductor 211.

Bridging of the contacts 218 of the relay 214
establishes an energizing circuit for the presser
solenoid: 2f1 of the valve unit 2{8 leading from
line Li through the conductor 222 and serially
through. both. sets of briflged contacts 218 and
218, onto a conductor 223 connecting with: one

78 side.of the: solenoid: 2, and: through: 2. conductor
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224 connecting with the opposite side of the sole-
noid 21 to line T2, -

It is to be understood that the work cycle of the

press is carried out automatically by control in-

_disrupt -the holding circuit for the coil of relay
214 after completion of the compression stroke
by the plunger {5 of the compressor cylinder, and
. effect energization of the retracting solenoid 242
* for 'the valve unit 2i8. These control instru-
mentalities form no part of the present inven-
tion inasmuch as they may be considered stand-
ard equipment on the press:

It is sufficient to note that bridging of the sta-
* tionary contacts 218 of relay 2{4 at the time of
bridging of the stationary contacts 5% of the
limit switch 140 effects energization of the coil
2{{ of the hydraulic valve unit 218 {o initiate
the pressing cycle. : :

After ejection of the metal compact by the
plunger - 16 of the ejector cylinder t7, the elec-
. trical control instrumentalities with which the
press is provided effect retraction of the plunger
of the ejector ¢ylinder and return the same to
its lowermost positicn forming the bottom of the
- die cavity, and this lowering motion of the plung-
. er 1§ may be considered as the final motion of
".the press. ‘ B
. As stated previously, the final motion of the
press is utilized in the present control Syster to
effect momentary closure of the automatic start
switch 128 by the arm {25 carried by the plunger
.16 of the ejector cylinder {7 so that the next
cycle of operation of the feed head is commenced
immediately upon retraction of the ptunger i6 to 4
its Jowermost position.

One cycle of operation of the feed head may
be briefly described as follows. The impulse re-
sulting from momentary closure of the automatic
start switch 128 operated by the last motion of |
the sequence of motions of the metal powder press
.effects energization of relay 2i through the
closed contacts 149 of the limit switch {39.

Closure of the relay 121 effects energization of
the feed solenoid 113 of the four way hydraulic
valve unit {0 causing the feed cylinder to ad-
vance the feed head to a position. centered over
the die cavity {3 and determined by depression of
the button of limit switch {39 by the cam 42.

This effects de-energization of relay 121 and -
the feed solenoid 113 of the valve unit so that the
feed head remains stationary over the die cav-
ity, and makes contact in both time delay relays
1712 and 113 thereby starting the aforementioned
time delay periods.

Depression of the push button of limit switch
138 to bridge its contacts 158 also effects energi-
zation of vacuum control valve V5 and pressure
control valve V4 both of which lead to the re-
cesses at the front of the feed head.

Concomitantly with bridging of the contacts
150 of the limit switch 139 the solenoids of valves
-“Vl-and V2 controlling the delivery of metal pow-
der to the interior of the feed head and the air
or gas pressure to the recess 55 in the center of
the upper feed head casting 52, respectively, are
energized to effect controlled injection of metal
powder into the die cavity.

At the end of the time delay period of relay 172,

the valves VI and V2 are closed and the solenoid ;.

for valve V3 energized to subject the interior of
the feed head to vacuum.

At the expiration of the time delay period for
relay 113 the relay operates to effect closure of
relay 122 and the energization of solenoid 14
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producing the retracting stroke of the feed heaci.

. As the head starts to travel toward its retracted

Position limit switch 138 is reset breaking the en-

. . ergizing- circuits for vacuum and pressure valves
. Strumentalities part of which, indicated at 225, 5 )

V5and V4., I S
When the feed slide - reaches the end of itsie=
turn stroke, the cam {44 thereon depresses the
button of limit switch 140, effecting de-energiza-
tion of solenoid (14 to terminate the retracing
stroke, and also effects initiation of the work
cycle of the press by causing relay 214 controlling
energization-of the presser solenoid 211 on valve
unit 210 to close. : S
.~ 'The manually operated valves 187 and. 188 con-
trolling . vacuum and pressure to the rear re-
cesses in the feed head remain open all of the
time to cooperate with the sealing gasket. in
cleaning surplus powder off the surface of the
die block. C L
From the foregoing description taken in con-
nection with the accompanying drawings, it will
be readily apparent that the feed mechanism:of
this invention and the control system therefor
operates in an entirely automatic. manner to:ef-
feet a more speedy and efficient charging of the
die cavity of a metal powder press after each
work cycle of the press. - ) - :
WhatIclaim as my invention is: ik
1. A feed nozzle for filling a cavity with pow-
dered material, comprising: a head having an
outlet opening at its bottom leading from a
chamber in the interior of the head; the head
having an inlet passage leading to said chamber
and through which powdered material entrained
in gas may be delivered to said chamber for dis-
charge through the outlet opening in the bottom
of the head; a gasket carried by and projecting
from the bottom of the head and encircling the
outlet opening therein, said gasket providing a
substantially air-tight seal between the bottom of
the head and a surface upon which the head is
positioned to form an enclosed space for connect-
ing the mouth of the outlet opening with the
mouth of a cavity opening to said surface; and
the head having an exhaust passage communi-
cating with said space circumsecribed by the gasket
to vent the same during the charging of pow-
dered material into the cavity.
2. A feed nozzle for injecting powdered ma-
terial into a cavity which opens to a surface, com~

. brising: a head having an outlet opening in its

bottom leading from a chamber in the interior
of the head; the head having an inlet passage
leading to said chamber and through which pow-

. dered material entrained in gas may be delivered

&8

to said chamber for discharge through said out-
let opening in the bottom of the head; an aper-
tured distributing disc disposed across said out-
let opening; a gasket on the head projecting from
the bottom thereof and encircling said distribut-
ing: disc so that upon placement of the head on
said surface with the distributing disc over the
mouth of the cavity, the gasket together with
the bottom of the head and said surface defines a
substantially air-tight space connecting the out-

let opening in the head with the mouth of. the

cavity; and means defining an exhaust passage
in the head communicating with said space cir-
cumscribed by the gasket to provide a vent for
the release of gas entering said space during the
{illing of the cavity.

3. The feed nozzle of claim 2 further charac-
terized by the fact that said "gasket is spaced
from the periphery of the outlet opening in the

7: bottom of the head; and further by the fact that,
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the mouth of the exhaust passage extends sub-
cstantially completely around tHe outlét opening
“gnd opens to-the bottom of- the head bétween the
penphery of ‘the outlet opemng axid- ‘the gasket
4. A feed nozzle for filling i’ eavity: w1th pow-
dered material, comprising: a head havmg a
central chamber in its interior; ‘meéans-‘defining
i@ discharge passage leading: -from said-chamber,
;the mouth of said passage-opening fo the bottom
-6f the head; means definifig an ihlet passase: 1ead-
ing to'said chamber throigh’which pewdéred ma-
:térial-entrained.in gas may be fed to-the cham-
Xer for 'discharge from the hottom of the head;
a gasket secured to the underside’of-the head-and
.eonipletely surrounding -the mouth -of the dis-
‘charge passage in spaced relation to its periphery,
~said. gasket projecting ‘fromthe bottom ‘of the
‘heéad so that: upon positioning the hedd upon a
+surface: to- which: the mouth of the cavity opens,
-the bottom of the head is spaced above: sa1d sur-
faceand 4 substantially air-tighit space is pr ovid-
‘ed “‘connecting the 'mouth of- the: discharge’ pas-
-sage with .the mouth '6f ‘the cavity; ‘and ‘means
:defining -iriner and: outer ‘chambers: in the’ head
seneircling the ‘mouth ~of the "discharge’ passage
¢Wwith the innermost of said ehambérs communi-
{eating: directly with said-space clrcumscrlbed by
the gasket but near the. perlphery of ‘the mouth
of the discharge passage, and>the’ cutermost of
~said:chambers having ‘communication with - said
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space through ports opening to the bottom of the
head near the gasket and pointing inwardly to-
ward the mouth of the discharge passage so that
gas under pressure issuing from said ports tends
to blow powdered material accumulated on the
supporting surface toward the mouth of the dis-
charge passage and whereby suction in the inner-
most of said chambers draws off such powdered
material blown inwardly as well as the gas issuing
from the mouth of the discharge passage during
filling of the cavity with powdered material.

JOHN A. HARRINGTON.
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