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- This invention. relates to new and useful im-
provements in lubricating mechanisms for use
in strip casting machines for makmg prmtels
leads slugs and rules. g

~"The machines used for die- expressmg ar d]’.’&Wh
ing strips of type metal are adapted to form a
continuous metal bar by drawing the same from
a.body of molten metal, the metal heing drawn
through the shaped channel of a suitable mold
or die and cooled while passing through said
channel, so that the metal enters aone end of
the.channel as a fluid and emerges from the other
end thereof as a solid strip bar. The movement
of the strip or bar throuigh the channel is effected
by pulling upon the solidified portion thereof pro-
truding -from the die, the muolten metal being
subjected merely to sufficient pressure {o cause

- it to follow through the die channel rather than

20

ta a.pressure great enough to directly expel or
extrude the metal through such channel.
--The lubricating device of the invention  is

designated particularly for introeducing a lubri-.
cant into the channel of the die for facilitating

the drawing of the formed metal through  the

die and preventmg frietional adherence of the

-.fnrmed strip to the walls of the die channel, so

that the strip is formed with smooth surfaces

and of a uniform size.

“One gbject of the invention is to provide an

_1mpr0ved lubricating mechanism for inserting
Lithricant into the strip forming channel of the
- die 'of a machine for making prmters leads,
.sIugs and rules, and the like,

An important ohject of the 1nve11tmn is to
provide a lubricating mechanism having wvalve
means for econtrolling the admission of lubricant
to the channel of the die of the strip forming

machine, said valve means being normally closed

and opened at predetermined intervals to admit
lubricant to the channel as aforesaid.

Another objeet of the invention is to provide.

a lubricating mechanism of the character de-
scribed having means.for preventing backflow of

lubricant or molten metal into the body of the?"

lubrlca.tor mechanism.
. A particylar object of the invention is to pro-

vide a lubricating apparatus having a reservoir

and -valve means normally closed and intermit-

tently opened for controlling flow of lubricant

from said reservoir, the outlet from the resers

voir past the yvalve means communigating with

a - small secondary lubricant chaniber having an

casiing machine, whereby Jlubricant. from. the’

-reservoir is .admitted atb predetermined -inferyvals
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| -11:1130 then-see@nd&rfy:-ichambex‘? and is withdrawn

L

15

28

30

3b

45

50

from said ehamber into the molten metal pas-

sage of the strip casting machine, the secondaxy

chamber being provided with a backflow  check
valve -at its outlet end for preventing melten
metal from.entering said ehamber: ~'

Another object. of the invention .is to provide
a--lubricating mechanism .of the.charactér de-
serihed. having: an improved -actuating meecha~
nism for ‘opening the. control valve between the
lubricant .reservoir -and the. secondary lubricant
chamber, Whereby the valve is opened -at prede-
termined’ intervals and .is positively resiliently
maintained closed at-all other times to prevent
undesired flow of il from the reservoir, .and also
to prevent admlsswn of meiten metal to. such‘-‘
reservmr . - ’

A still further GbJECt of the invention is to-
provide ‘means for adjustably econtrolling the
movement of the valve separating the lubricant
reservoir. from the- secondary lubricant chamber
to .control the amount. of lubricant permitted o
pass through the valve when the valve is opened.
. Another object of the-invention is to provide: a.
lubricating - system of the character described
whieh 'is  readily removable and replaceable 1f
desired :or necessary.’ | N

Additional objects and a,dvantages of the in--
vention will readily be apparent from the read-:
ing of the following description of a device con-
structed in aecordance with the invention, and:
reference to the accompanymg drawings thereof :
wherein: -

~Pigure 1 is a view, partly in EIEV&tIOIl and'
partly in seetion, of 'a portion of a machine for
making printers’ leads, slugs, rules, and the like,
and showing a lubricating mechanism c¢on-
structed in accordance Wlth the mventmn m-—f
corporated therein, | .

- Pigure 2 is an énlarged Vertmal CYOSs- sectwnal
YIEW of the lubricating mechanism, showing the
lubricant admittihg valve Dpened to permit pas-—"‘
sage -of oil, and

Figure 3 1S a S1m11ar view @f the VELIVE mecha-::
msm taken at right angles to Figure 2, showmg:
the lubricant gontrolling: valve closed.

In the drawings, the numeral {0 demgnates a
meltmg pot or crucible, substantially cylindrical
in -form,; which is moeunted on g hench or tahle
tOp i | of a strip casting machine used for forming
continyous hars .of metal from a molten body.
thereof, in the form of printers’ leads, slugs, rules,
and the like. - Beneath the crucible is mounted 4’
gas burner:or other heating element {2 to which’

55 fuel is supplied for heating the crucible for melt=
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ing the type metal, lead, or similar soft metal
alloys capable of fusion or melting at moderate
temperatures and having a fair degree of tensile
strength when cold, which metals are used in
forming the strip. The crucible is provided with
an outlet passage or spout 13 communicating
with the lower portion of the crucible and extend-

ing laterally therefrom. The inner end of the
passage communicates with the lower end of a

pump cylinder 14, which is disposed in the body
of the crucible and forms an integral part of the
lower portion or bottom thereof. A pision or
plunger 15 is slidable within the cylinder and is
actuated by means of a connecting rod (6 ex-
tending upwardly from the piston and connected
to one end of a lever 1T which is fulcrumed be-
tween Iugs (8 formed on the upper end of the
crucible body. The lever {1 is actuated by means

of a push rod 19, which is connected with the
outer end thereof and extends downwardly be-

low the table top to a suitable crank or cam

mechanism {9¢ which causes reciprocating move-

ment of the push rod and thus, likewise, causes

reciprocating movement of the piston 18 in the

cyvlinder i4. Such reciprocating movement of
the piston lifts the piston until it is positioned
above g lateral opening 20 in the side wall of the
cylinder, whereby molten metal may enter
through said opening into the bore of the cylin-
der, whereupon downward movement of the pis-
ton will force the metal outwardly along the pas-
sage of the spout I3 in the usual manner.

A rotatable ported cylindrical plug valve 21 is
mounted in the spout passage 13 for controlling
flow of molten metal through the passage of said
spout. A valve stem 22 extends upwardly from
the valve plug to a point above the upper end
of the crucible and is provided with a handle 23
for manipulation by the user of the device.

A nozzle or tip member 29 is screw-threaded
into the outer end of the outlet spout or throat
(3 from the crucible and has an axial flow pas-
sage therethrough for permitting the molten

metal to flow outward through the nozzle and.

into the bore or shaped channel of a die or mold
31 which determines the form of the strip of type
metal produced by the machine. The extreme
outer portion or tip of the nozzle is preferably
substantially hemispherical in configuration, and
this hemispherical tip end of the nozzle engages
in a concave or frusto-conical opening formed in
the entrant end of the die or mold. The details
of structure of the die or mold and the cooling
system therefor are not essential to this inven-
tion, and may comprise any suitable arrange-
ment, though the structure of the die and cooling
system shown and described in my co-pending
application for United States Letters Patent, Se-
rial No. 20,855, filed April 14, 1948, is preferable.
A cluteh and pulling mechanism (not shown),
of any desired suitable type, is mounted on the
table top {1 near the exit end of the die for posi-
tively drawing the strip T of type metal from the
die in the usual manner. The strip so drawn
from the die may subsequently be cut into sec-
tions of any predetermined desired length by a
cutting mechanism (not shown) of any suitable
or usual structure.

In the forming of the strip of type metal, the
metal supplied to the die enters the bore or chan-
nel of the die in molten form and is caused to

solidify or set adjacent the outlet or exit end of
the die channel, such solidification or setting
being effected by cooling means 30 in heat-ex-
changing relationship with the die. Since the
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formed strip must be pulled from the exit end
of the channel through the die, it becomes readily
apparent that the presence of lubricant in the
channel of the die is desirable for facilitating
the passage of the solidified type metal through
the die. The drawing of the formed metal strip
from the die may thus be facilitated by intro-

ducing a suitable lubricant, such as engine oil or
the like, into the spout.i3 so that portions of the

lIubricant will be carried into the die channel
along with the molten metal from the spout pas-
sage. It is also important to note that the quan-
tity of lubricant admitted to the die must be very
accurately controlled in accordance with the
amounts required for properly lubricating sirips
of various thicknesses, etc.

For so supplying lubricant, the lubricating
mechanism L has been provided. The Iubricat-
ing mechanism includes a cup or container 40
having an elongate cylindrical tube or conductor
41 extending axially downward from ifs lower
end and containing a flow passage 42. The por-
tion of the tube adjacent to the bottom of-the
cup is enlarged in diameter and provided with
external screw-threads 43, whereby the tube may
be inserted into and secured in an opening 44
in the housing 45 for the outlet throat from the
crucible and extend downwardly therein. A cap
or cover plate 48 is removably positioned on the
upper end of the cup 46 and held in place thereon
by means of screws 41.
-~ A valve body or housing 58 is screw-threaded
onto the lower end of the tube 41 and forms a
downward continuation of said tube, the lower
end of said valve body terminating in the throat
passage |3 from the crucible to the outlet nozzle
29. The valve body is provided with an axial bore
51 which is reduced in diameter throughout its
mid-portion so that an upwardly facing valve
seat 52 is formed near the upper end of the hous-
ing and a downwardly facing valve seat 53 is
formed near the lower end of the housing. An
elongate valve plunger 955, having a diameter
smaller than the bore 42 of the tube and larger
than the reduced bore 51 of the valve housing,
is freely movable longitudinally of the tube into
and out . of engagement with the upwardly facing
seat 52 of the valve housing. The upper end of
the valve plunger 55 extends upwardly through
an axial opening 55 in the cover 46 and is pro-
vided with external screw threads at its upper
end for receiving an adjusting nut 371 for purposes
which will be hereinaiter described. A helical
coiled spring 58 surrounds the valve plunger and
is confined between the bottom of the cap 46
and a flange or ring 59 which is riveted or other-
wise secured to the valve plunger at a point
spaced above the bottom of the cup 40 when tha
plunger is in its lowermost position. The spring
exerts its force to constanily urge the valve
plunger into engagement with the upwardly fac-
ing seat 82 in the valve housing 50 for controlling
flow of lubricant from the cup 490 through the
tube 41 and into the reduced passage %1 of the
valve housing. '

An elongate substantially L-shaped Iift rod
60, has a bhifurcated end 61 on its short horizon-
tal portion, and the valve plunger 55 extends
upwardly between the arms of the bifurcated end
of suech lift rod with the nut 5T above the arms,
as clearly shown in Figure 2. The elongate ver-
tical portion of the lift rod exterids downwardly
through an opening in a guide plate 62 secured
by means of bolts 62a fo the upper end of the
housing 45, and then extends on downwardly
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throuigh a4n opening in the table top 1. A stop

washer or ring 63 is adjustably mounted on the

lift rod above the table top by means of a set
screw 64, for limiting downward movement of
the liff rod. A roller wheel 65 is mounted on a
transverse pin 66 at the lower end of the lift
rod and is positioned to be engaged by a cam
pin 671 carried by a rotatable follower disc 68
forming a part of a Geneva movement mech-
anism.

" The follower dlSC 68 is prowded with a plu-
rality of uniformly spaced notches 69 in its pe-
riphery, and between the notches the periphery
of the disc ig formed with concave sections 10,
whereby such concave sections will engage and
ride upon the circular surface 71 of the actuat-
ing disc 72 of the Geneva type movement. The
actuating disc is provided with an annular flange

L~

6
the roller 65 at the lower end of the lift rod,
the rod will drop downwardly until the stop ring

63 engages the upper surface of the table top
(I of the strip casting machine, and the bi-

furcated end 61 of the lift rod will be normally

spaced slightly below the nut 51 on the valve
plunger. The valve plunger is normally con-

. stantly resiliently held in engagement with the

10

13 along one side, and an actuating pin T4 is -

carried by the flange and adapted fo engage in
the notches 69 of the follower disc to cause the
follower disc to be turned through a predeter-
mined number of degrees. The circular surface
11 of the actuating disc is cut away adjacent
the pin 74 to permit the points on each side of
the notches in the follower disc to pass when
the pin is engaged in one of the notches, so
that the next adjacent concave surface 10 is
turned into contact with the circular surface T
of the actuating disc.
ing disc must be turned through a number of
rotations equal to the number of notches 69 in

Manifestly, the actuat- .

20

the follower disc to cause a single rotation. of -

the follower disc. o

The actuator disc is mounted on the drive
shaft 15, which actuates the other parts of the
strip casting machine and more particularly
which drives the cam or gear mechanism which
causes reciprocation of the push rod 9% to actu-
ate the piston 15 of the molten metal pump. The
follower disc 67 is mounted upon a stub or jack
shaft 76 extending parallel to the main drive
shaft 75 and spaced therefrom a distance suffi-
cient to permit the co-action of the follower disc
and the actuator disc just describede.

‘The foregoing constitutes the usual Geneva-
type movement, and causes intermittent move-
ment of the lift rod 60 when the pin 87 engages
the roller wheel 69 at the lower end of such lift
rod. It will be seen, therefore, that the lift rod
60 will be lifted by the pin 67 one time for each
six revolutions of the principal drive shaft 15 in
the form of the movement illustrated in the
drawings. Manifestly, the number of notches 69
and concave faces T0 formed on the follower
disc 68 may be varied from the number shown,
to obtain diffierent ratios between the revolu-
tions of the principal drive shaft and the lifting
of the lift rod. Also, it will readily be seen
that any other suitable mechanism for causing
intermittent movement of the lift rod 60 may

be employed rather than the Geneva movement
illustrated. |

When the lift rod 60 is elevated by the pm
61 the bifurcated end 61 of the horizontal por-
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-twn of the lift rod will engage beneath the nut -

67 threaded on the upper end. of the Valve.--

plunger 55, and will lift the valve plunger away

from the upwardly facing seat 52 in the valve

housing 50. The distance which the plunger

will be lifted may be varied .and controlled by
adjusting the position of the nut 571 on the

threaded upper end.of the valve plunger. ;When

the pin 671 has moved out of engagement with 75

70

upwardly facing valve seat 52 by means of the
helical spring 58 acting downwardly upon the
flange member 59 carried by the plunger, so that
the oil or any other desired lubricant contained
in the cup 40 will be prevented from flowing
from the bore 42 of the tube 41 into the reduced
passage 51 of the valve housing until the plunger
is lifted by the lift rod in the manner just de-
scribed. Purthermore, the engagement of the
valve plunger with the seat 52 will also prevent
entrance of molten metal into the bore ef the
Inbricant tube 41.

It is preferable that the movement of the lift
rod which elevates the valve plunger to permit
lubrficant from the reservoir or cup to flow into
the throat passage be so timed with respect to
the movement of the piston 15 of the molten
metal pump in the crucible that the valve plunger
will be elevated for only a short portion of the
time during which the piston is moving upwardly
to draw molten metal from the crucible into the
pump cylinder and the molten metal in the
throat passage is under suction. With the valve
plunger so elevated to open the passage through
the valve seat, lubricant from the reservoir and
Iubricant tube 41 may flow past the plunger and
seat and into the throat passage.. The amount
of lubricant permitted to flow past the plunger
and seat is therefore controlled by the interval
of time during which the plunger is lifted off such
seat, and lubricant cannot flow from the reser-
voir into the throat passage at any other time.

For preventing molten metal from the throav

‘passage from backflowing upwardly into the re-

duced portion 31 ¢f the bore of the valve hous-
ing, a check valve float or closure member 83 is

movably mounted in the lower portion of the

valve housing below the downwardly facing seat
53 formed therein. The check valve float is pro-
vided with a conical seating surface at its upper
end which is arranged to engage against the seat
53 to prevent upward flow of molten metal
therepast. The check float is maintained in place
in the lower open end of the valve housing by a
small transverse pin 82 fixed across the lower
end of the housing and supporting and limiting
downward movement of the float. The pin per-
mits the float to move a sufficient distance below
the seat 53 to allow lubricant fo pass irom the
reduced portion of the bore of the housing into
the throat housing, but when the molten metal is
placed under pressure by the downward move-
ment of the piston of the molten metal pump
the float will be lifted back into engaﬁcmﬂnt with

the downwardly facing seat to prevent the molten
metal from flowing Into the reduced passage of

the valve housing or to the wvalve plunger B595.

Since the check float is preferably formed of steel
cr similar metal, it will float upon the molten type
metal and will normally engage against the
downwardly fac.ing seat 93. However, when the

pump piston is moved upwardly to draw addi-

ticnal molten metal into. the cylinder a suction
is created in the throat passage which will draw
the check float downwardly away from the seat
and permit lubricant contained in the bore of

the valve housing to be drawn past said float and-
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itto the ‘molten imetal in the throat passage.
When the pleton again moves downwardly, pres-
sute is ?reapphed to the Inolten metal and the
cHeck fioat sis lifted back into engagement with
thé valve 'sedt 53, and the molten metal is thus
prevented fiom entermg the bote of the hoiising.
ARy moltén metal passing the check float will,
however, be prevénted from entering the bore of
the Iubrieant tube 41 by the valve plunger 58 en-
waged against the upwardly facing valve seat 82.
Th eﬁ'e_ct therefore, the reduced porticn 5§ of the
bore-of the valve housing forms a small secondaty
Tubricant ‘chamber separated from the lubricant
reservoir ‘or cup 40 by the ehgagement of the
valve plunger %% with the upwardly facing seat
92 -at the ‘upper end of the valve housing, and
separated from the molten metal in the throat
Passage by the check float 80 engaging the down-
wardly facing seat 53 at the lower end of the
housmg

‘Therefore, while thie molten metalin the thioai
passage ‘Is ‘'under pressure applied by the dowa-
ward stiokeé of the pump piston the molten metal
cannot enter the vrediiced passase or ‘secondary
chamber 5, or if some metal does Pass ‘such
check float t;he vaive plunger 59 engaging the
seat 52 prevents such metal from entering the
bore-of the lubricant tube and the reservoir. Fur-
thermore, when the pump piston is rmoved up-~

walr dly to draw -additional molten metal into the n

p1mc1p cyhnder the ‘'suction created therebhy will
move. the eheck float downwardly away from the
seat; 53 but lubricant will not be permitted to
ﬂow ilem the reservoir through the secondary
eﬂember into the threat passage until the valva
plunger 55 is lifted by the lLift rod. As hgs al-
1eady been pemted ‘out, the valve plurigér is ot
llfted except during a -short interval of time
duri mg the upward or suction stroke of the pump
plston so that the passage through the upwardly
facmg seat is open during only a small part of the
time that the check float is open. Thus, the
lubricant permitted to pass from the reservoir
tnreugh the secondary chamber into the throat
passage Is limited and controliced in amount by

the pEI‘IOd of time during which the wvalve
plunﬂ‘er is elevated. Also, a small portion of the
lubr 1cemt will be retained in the secondary cham-
ber 51 when the check float again seats against
the downwardly facing valve seat, and this Jubri-
cant will pass into the throat passage during sub-
sequent opening movements of the check fioat oc-
curring when the valve plunger 55 is not lifted.
Ther efele the quantity of lubricant admitted in-
to the molten metal In the throat passage is
strictly eontrolled by the wvalve plunger, and
lubucant is not admitted to the passage except
durmg the suction stroke of the molten metal
pump piston.

Due to the fact that the lubrlee,r:t cup 40 and
the lubricant conductor tube 4{ are supported in
the housing 45 by means of the screw-threaded

engagement of the enlarged portion of the tube
Wlth the housing, it will readily be seen that the
cup, tube and valve housing &8 may be llited
fmm within the opening #48 after the screw
thr eads have been disengaged. Such remaoval of

the lubrleater provides access 1o the valve hous-

ing, whereby the seats and check float may be
renewed or the housing replaced, if desired.

Flom the foregoing, it will be seen that an
1mp1"' oved lubricat ting deviee has been providad
for feedmg lubricant into the strip forming chan-
nel of the die of a strip casting machine for

15

[
wl

3i)

s |

-l!_: lj

A}

RS

70

5,540;50%

8
hke Sard lnbmcatmg mechamem ‘ha "'mg valvé
mea,ns for DOSItIV8137 eorntrollm the adrmssmn
‘ot lt:f;brrcarrt to ‘the channel of the die of the stti ip
forming machme It will further be sééen that
tire valve medns of the Iubricating mechanism is

normally resiliently réstrained in closed position,
and is epe-ned enly at predetermlned mterve,ls

:te e;dmlt lubrlcant through the sma,ll

.....

Gencla,rv

.....

of lubrlcant and melten metal into the bodv Of
the Iubricator mechanism. The pmVlsmn for.
controlled opehing of the valve plunger: cen‘*
trolling fiow of lubricant from the reservoir; m
combmatlon Wlth the secondary chamber p‘rq—
sdigitted to the throat passage te Dass with the
molten ‘metal through the die channel. It ‘will
5156 he'seen that the valve mechanism is Operated
at intervals which preclude the admission ef
molten metal into the valve housing ‘or 'lLtbrr-_
cator body; that the opening of the valves is so
controlled that undesired flow of fiuids in either
direction is prevehted; and, that the lubricator
mechanism is readily adjustable and remevable
if desired.

The feree*omg description of the mtentwn is
explanatory ‘only, and changés in the details -of
the construction illustrated may ba made by those
skilled in the ait, within the scope of the ap-
pénded -claims, without departing from the spirif
of the uwentmn >

What I claim and demre to secure by Letters
Patent is:

1. In a strip casting machine he:vmg a Cr uelble‘
for containing molten metal and having a pas-
sage {rom the crucible to a strip forming die and
having a molten metal puinp for forcing moltex
metal from the crucible through the passage to
the die, a lubricating mechanism for introducing.
lubricant into the passage from the crucible to
the die which includes, a lubricant reservoir.cup,
a conductor tube from the reservoir cup ito the
molten metal passage of the machine, upwardly:
operable downwardly closable valve members ‘in
the cenducter contirolling flow of lubricant from:
the reservelr to the molten metal passage,. a
spring in the reservmr cup normally biasing the
valve members toward closed position, a 1ift rod
connected with the movable valve member for
lifting said movable valve member against the
action of the Sprmg, and an mtermlttent move-
ment mechemsm for lifting the 1lift rod and
operated in timed relationship with the move-
ment of the molten metal pump for oeenmg tlre
Yalve means at predetermmed desired intervals
to it lubrlcent to the molten metal passege |
2 check valve in the conductor tube spaced frem
the first-named valve members for »r eventmg
ﬂew ‘of molten métal into said conductor, the
bore of the conductor between said first-named
valve members and said check valve eemhwtmﬂ'

a Secondary lubricant reservoir. | :

2. A luDI'IC&tlhﬂ‘ Iruechamsm for g S-ul ip castmg.
machme hemng a meltmg pot with an outlet
passage therefrem to a strip forming die which
includes, a lubricant container having a a down-
wardly extendmg conductor communicating
theremth 3 valve housing removably cennected

to the lower end of the conductor and havmg a
flow passage therethrough with an upw ...urdly'
facing seat alid a spaced downwardly facing seat
formed therein, smd valve housing commumeat-j

making printers’ leads, slugs, and rules and the 7§ ing with ‘the outlet Passage from thie melting pot
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of the strip casting machine whereby lubricant
from the container may pass through the con-
ductor and valve housing to the outlet passage, a
downwardly movable valve member in the lubri-
cant conductor engageable with the upwardly
facing seat in the valve housing, a spring in the
lubricant container engaging and normally bias-
ing said valve member to closed position in en-
gagement with said upwardly facing seat, and
an upwardly movable check valve member in the
lower portion of the valve housing below the
downwardly facing seat engageable with said
downwardly facing seat for preventing back flow
through the valve housing and conductor to the
Jubricant container. -

3.. A lubrlca,tmg mechanism for mtroducmg
lubrmant into the passage from fthe cruciblé to
the die of g strip casting machine which includes,
a, lubrmant reservoir cup, a conductor tube. frem
the reservoir cup to the molten metal passage
of the: ‘machine, a valve housing removably. con-
nected to the lower end of the conductor tube
and having a flow passage therethrough with an
upwa“rdly facing valve seat and a spaced down-
wardly facing valve seat formed therem an
elonge.te valve plunger movable vertma,lly m the

10

15
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PAY

Number

10

conductor tube and engageable with ‘the up-—
wardly facing valve seat in the valve housing,
spring confined in the reservoir cup and engaging

‘and biasing the plunger into engagement with

the upwardly facing valve seat, a lift: red having
an adjustable lost-motion connectwn ‘with the
valve plunger above the reservolr cup,;e,ctua.tmg
means for intermittently lifting the lift rod to
lift the plunger at predetermined mtervals and
a, check valve member in the remov’able valve
housing below the downwardly facmg valve seat

.. p-'

flow back past said seat.
| HARRY L I-IORN
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