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No. 778,789.

UNITED STATES

Patented December 27, 1904.

PATENT OFFICE.

CHARLES A. \{EADOXV

RATION OF NEW JERSEY.
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STATES ALLOY (JOMPA\TX.} OF JERSEY CITY,

NEW YORK, ASSIGNOR TO UNITED
NEW JERSEY, A CORPO-

METHOD OF PREPARING METALLIC MIXTURES FOR PRINTERS' TYPES, BEARINGS, &c.

SPECIFICATION forming part of Letters Patent No., 778,789, dated December 27, 1904.
Application filed July 15,1904, Serial No. 216,753,

To all whonv 1t may concern.

Be i1t known that I, CHarres A. MEADOWS,
a citizen of the United States, residing at
Yonkers, In the county of Westchester and
State of New York, have invented certainnew
and useful Improvements in Methods of Pre-
paring Metallie Mixtures for Printers’ Types,
Bearings, and (eneral Commercial Uses, of
which the following is a specification, retfer-

10 ence being had to the drawings accompanying

15

and forming part of the same.

My Invention relates to the manutfacture of
metallic alloys and mixtures for the well-
known purposes for which they are used in
the arts. Alloys are artificial mixtures of
two or more metals combined while in a state
of fusion, such as bronze, composed of copper
and tin,or type-metal,composed of |

lead and an-
timony. Others—as, forexample,the brasses.

20 solders, gun and bell metals, &e.—might be

1o
n

Cra
n

40

4.5

mentloned. The constituent metals used in
the variousalloys are numerous, among which
are lead, tin, antimony, blsmuth zlne, copper,
niclkel, ‘llL.l’HIIllUIIl, magnesium, &0. In every
case the character of the alloy is determined
not only by its qualitative composition, but
also by the relative pr oportlons of 1ts constit-
lents.

In compounding alloys great ditiiculty
been experienced in securing the most im-
portant characteristic—namely, that of uni-
formity of homogeneity of composition. This
1sdue to the fact that the mixed molten metals
tend to separate rather than to unite. This
tendency results fromalack of affinity between
the metals, producing eutectiferous alloys,
which solidify selectively, and also from dif-
ferences ot specific gravity. For example,
leact has a higher specific gravity than anti-
mony or tin and will 1n consequence sink to
the bottom of the fluid mass. Iven where
the metals have been very thoroughly agi-
tated 1n the molten state they have ample op-
portunity for separating in greater or less
degree In the mixing vessel atter the agitation
has ceased in the pouring-ladle or during the
cooling of the bricks or pigs in which the al-
loy 15 cast. HKven a slight variation in the

has

- formula causes the greatest differences in the

points of fusion and solidification, wearing
qualities, texture, and general characteristics
ot these allovs The efficiency of a machine
depends to a considerable extent upon the
evenness of its operation and smooth-running
bearings, and durable frictionless ]ourml—
boxes contribute oreatly to this result. 1t
wilil therefore be readily seen that non-uni-

formity of composition in these alloys seri-

ously impairs their usefulness or even renders
them worthless for particular purposes. Ix-
amples of the evils resulting from such de-
fects may be observed in linotype and anal-

“ogous machines, in stereotype and electrotype

metals, and 1n m“tﬁﬂq for engraving and etch-
ing, 1n all of which uniformity of composition
1s of the greatest 1mportance. In such ma-
chines as the linotype a supply of molten
metal 1s maintained, from which the slugs or
type are cast. As previously noted, varia-
tions 1n the quantative constitution of an alloy
affect 1ts melting and solidifying pomts SO
that a temperature in the pot just sufficient
to melt one lot of metal may be considerably
higher than that sufficient to melt the next
"deltl()tl of cold metal unless the latter be of
the same composition as the former. The
melting and solidifying points thus become
uncertain, and hence 1t frejuently happens
that the temperature 1s allowed to become too
high and the molten metal is overheated.
This condition 1s responsible for the produc-
tion of bad slugs, as the overheated metal has

not time to lose its excess heat in the mold

and only part of 1t is solidified by the time

the slug 1s ejected. The uncongealed metal
runs back into the pot, leaving a slug resems-
bling a sponge or honeycomb in structure.
Such slugs are crushed or distorted 1n lock-

' 1ng up the form or break down under the
pressure of printing.

Furthermore, thisover-
heating 1is also 1njurious to the delicate and
costly matrices from which the letters are
cast, and frequently other partsof the machine
are also damaged from the same cause.

None of the disadvantages incident to non-

| uniformity of composition are found in metal
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prepared according to my invention by which |

the constituents of the mixture are distributed
with substantial uniformity throughout the
mass. 1he result 1s that each lot of metal is
the same as every other, and articles cast from
one lot will be the same 1n quality as those
cast from another.

The method consists, essentially, in mixing
the constituent metalsin the molten state, then
forming the resultant product into small solid
blocksor piecesof any convenient formor size,
and ﬁmlly thoroughly commingling or inter-
mixing the small solid blocks or ple(,es

| pietel to prepare my metal by first mix-
ing the constituents in the molten condition
but the pure molten constituents may be
formed into small solid pieces or bits and
these pieces or bits of pure metal commingled
so that the constituents of the mixture are
evenly distributed throughout the mass or
charge. 1 have found that after melting
such a charge very little, 1f any, stirring or
agitation is needed to produce an alloy ad-
mirably suited for casting. The constituent
metals I have found to be well distributed 1n
the molten mass and in castings made there-
from. This I attribute to the fact that the
metals were uniformly distributed betfore
melting. The bits or pieces of pure metal
are small and when melted unite or mix
more readily with the contiguous melted bits
of different metal than where large masses ot
pure metal are melted together and mixed or
where large masses are melted separately and
then poured together and mixed. In other
words, the production of homogeneous alloy
is greatly facilitated by bringing the solid
constituents thereot into close contact at a
oreat many polints throughout the mass.
This condition is secured in the highest de-
oree by mixing the metals in the form of

small solid pieces or particles, as above de-

scribed. Another advantage of great 1m-
portance in metal prepar ed accor dmo to my
method resides in what mav be ter med its
“flexibility.” By adding solid pearticles of
metal of different composition the composi-
tion of the mass or charge may be varied at
will. For example, having an alloy or mix-
ture in the form described, containing lead
and antimony 1n certain proportions, if 1t 1s
desired to vary the propor tion of either metal
this may be readily effected by adding and
mixing therewith the proper quantity of par-
ticles of pure metal or particles of lead and
antimony alloy containing the desired metal
in a known different proportion. By adding
a suflicient amount of either the composition
mixture, considered as &
whole, will be made that desired. In this
way the mixture may be readily varied at
any time—a capability of considerable value
to the user, who may thus prepare a metal
best suited for a particular purpose.

For a mor

e complete understanding of the !
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essence of my invention, as well as certain
details which are of value, reference may now
be had to the accompanying drawings, which
show convenient apparatus for pl"aCthlﬂU my
method.

Figure 1 1s a side elevation of such an ap-
paratus, partly in section. Fig. 2 1s a section
on line 11 II of Fig. 1, showing more i de-
tail the receptacle or pan from which the mol-
ten metal 1ssues in thin streams. FKig. 3 1sa
plan view of the receptacle shown in Kig. 2.
Fig. 4 1s a view illustrating the small bits or
blocks of metal which may be produced by
the above apparatus. Fig. 5 shows in side
elevation a machine for practicing certain de-
talls of my process, in which the streams of
metal are cooled on thelr upper surfaces by
a moving belt in contact therewith. Fig. 6
shows diagrammatically an apparatusin which
modification the constituents of the alloy are
separately melted and then mixed in the dis-
tributing - pan. Fig. 7 is a diagrammatic
plan view of an apparatus for running out
one or more pure metals simultaneously with
a mixture or alloy of similar or different met-
als. Flo. 81s a section of a melting-pot con-
tainine metai made by my method, showing
how 1t packs; and Fig. 9 1s a section of a pot
contalning large masses or bars, showing the
considerable surface left in the midst of the
connection, from which heat may radiate
reacily.

Referring now to FKig. 1, the constituents

of the alloy are melted 1n a suitable pot or-

caldron 1, heated in any convenient way, as
by gas-burners 2. Inorder to mix the molten
meml% thor Ollﬂhh without imparting a rotary

. motion to the same and a consequent tend(,n(;v

to centrifugal separation, 1 prefer to use a
reciprocating stirrer. In the figure the stir-
rer consists of a sleeve 3, mounted to slide on
a standard 4 and connected by a pitman 5
to an eccentric 6 on the shaft 7. Revolution
of the shaft will therefore reciprocate the
sleeve, and the blades 8 thereon will thor-

oughly agitate the molten contents of the pot.

The outlet-spout 9, controlled by any suitable

valve devices, as 10, discharges the molten
mixture 1mto Llw dI%LI ibuting-pan 11. In the
bottom of the pan 1s a series of apertures 12,
from which the metal flows upon a belt or
conveyer 13, preferably of steel, carried on
drums 14 15. The latter are rotated by any
convenient mechanism, as a pulley 16 and
belt 17, connecting the same with the source
of power. Asthe conveyer 13 moves forward
the metal lows down upon the same through
the apertures 12 and is carried forward in t the
form of streams. The size of the streams de-
pends, of course,upon thesize of the discharge-
openings 12 and the speed of the conveyer.
The streams of metal cool rapidly, and by the
time the drum 15 1s reached they have solidi-
fied into solid bars or strips. As the latter

project over the edge of the shear-blade 18, a
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revolving cutter 19 cuts bits or pieces there- |

tfrom, the length of the same depending upon
the distance between the knives and their
speed of revolution. Pieces or bits of typical
shape and various sizes are shown 1n Fig. 4.

The severed pieces drop into a cleaning-cyl-

incler 20 of wire-gauze, in which any rough
ecdges or loosely-adhering flakes of metal are
removed and discharged into a receptacle 21.
The cleaned bits or blocks tall from the cyl-
inder 20 upon a conveyer 22 and are carried
to a commingling-barrel 23.
able quantity of bloclks or bits has accumu-
lated in the barrel, the latter 1s closed and re-
volved until the pieces of alloy are thoroughly
intermixed, after which the mass or charge
1s emptied out and is then ready for use.

It frequently happens, especially in the case
of alloys containing zine, that as the streams
of molten alloy solidify a “*frosting ” makes its
appearance on the top of the same. This, I
believe, 1s due to selective solidification—a
cr yfatalhmmon, as 1t were, of one of the con-
Stituentq out of the alloy. Such formation
of ““frost” can be largely, if not entirely, pre-
vented by butfing or rubbing the streamsafter
they have been “cooled to at least the plastic
state. Ior this purpose I provide a rotary
buffer 24, mounted over the conveyer 13 to
hear on the metal streams and rotated by a
belt 24" from the shatt on which the drum 15
1s carried. As the streams pass under the
buffer the crystallizing or crystallized metal
1s rubbed down and the frosting is thus over-
come. Asshown in Figs. 1 and 2, the dis-
tributing-pan 111s mounted on guides orrails
25 26, 1n which 1t is reciprocated endwise by
a cam 27, engaging a pin or stud carried by
an arm or extension 28 on the pan. This
movement of the pan causes the streams of
metal to take a wavy or sinuous form on the
conveyer, as will be readily understood, so
that the bu ter 24 not only buffs the upper
surtaces of the streams or bars, but alsothose
parts of the surface of the belt which would
always be covered by the bars if the latter
were formed straight instead of wavy or
sinuous. By pr operly propor tlonmﬁ't]e cam
27 and regulating its speed the sinuosities of
the metal may be made such as to expose the
entire surface ot the conveyer in this manner
as often as desired-—that is, in one, two, or
11’1016(,0[111)16130 passages of the conveyer under
the buffer. The conveyer is thereby kept in
asmooth and polished condition, insuring that
the under surface of the metal bar will also
be smooth and bright. The sinuous form of
the bars or stripsis also of advantage in caus-
1ing the cutter-knives to be dulled less quickly.
A straight bar would always strilke the knife
edge at the same point, whereas a wavy bar
strikesthe bladeat adifferent point each time,
thus distributing the work over a greater eX-

tent of the cutting edge. Anothel and 1n

When a suit-

preventing frosting of the bars is to cool the
stream more equally on top and bottom. A
convenlentapparatusfor this purpose isshown
in Kig. 5. The distributing-pan i1s indicated
by 40 and the convever by 41. Mounted
above the latter 1s a belt 42. preferably of
sheet-steel, carried on drums 43 44, support-
ed in bearings in the frame 45. One or both
of said bearings may be adjustable, as at 46,
to give the belt 42 any desired tension. The
frame 45 is adjustably mounted on the con-
veyer-irame 47 by means of screws 48 48* to
vary the pressureof the belt 42 on the streams
of metal, and consequently the extent of the
ﬂftttemno of the same. The belt 42, press-
ing upon the fluid or semifiuid metal, absorbs

| heat therefrom just as does the conveyer 41.

so that both the upper and lower surfaces of
the streams are cooled at the same time and
practically to the same extent. The resultis
that no frosting separation occurs. The cut-
ter 49 for dividing the metal into pieces or

Fig. 1; but I haveshownit in a position close

to the belt 42, where 1t will operate on the

streams while they are in a more or less
plastic condition, so that the pieces will be
" pinched ” off, as it were, and take more or
less a form corresponding to the contour of
the cutter between its ribs or blades. Pieces
produced in this manner are of more uniform
shape than those produced by the apparatus
of Fig. 1. From the conveyer 41 the pieces
or blocks may be delivered to a mixing barrel
or receptacle, as in the former case.

Instead of charging the pot 1 with solid
metal the constituents of the alloy may be
melted separately and then commingled in
another vessel-—as, for example, in the distrib-
uting-panitself. In Fig. 6 Ishow diagrammat-
ically an apparatus convenient, for this pur-
pose. The metals are melted 1n pots 29 30 31,
heated by gas-burners 32 33 34. The dis-
charge-spouts 35 36 37 deliver the molten

metals to the distributineg-pan 38, in which -

they may be mixed by any suitable mechan-
ism. (Not shown.) From the pan the mix-
ture runs out upon a conveyer 39 in the man-
ner described in connection with Fig. 1.
Instead of mixing two or more metals in the
melting-pot or in another vessel and then run-
ning the resulting alloy out in bars the appa-
ratus may of course be used to make pieces
or bits of a pure metal. These pieces or bits
are then mixed with one or more other metals
or with an alloy in the same form, producing
a mixture which may bé melted and cast just as
1f the various constituents had been first mixed
in the molten state and the resultant alloy
then divided into the small blocks. As here-

inbefore explained, bits of pure metal or bits of
an alloy of any desired composition may be
mixed with other metals, as alloys, in the same
form to produce a solid mixture adapted for
This flexibility 1 con-

a particular purpose.

blocks may be located in the same place asin

-3
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sider one of the most valunable capabilities
possessed by the present invention.

In Fig.
convenient apparatus for running out bars of
alloy and bars of pure metal simultaneously.
The distributing-pan 50 is divided, prefera-
bly, by movable partitions into any desired
number of compartments—as, for example,
three—indicated by 51 5253. Into compart-
ment 51 two or more melting-pots, as 54 55
56, discharge. These pots may contain dif-
ferent metals, which are mixed together in the
appropriate division of the pan. From the
compartment 51 the alloy is discharged in
streams, as shown. The pots 57 58, which
contain the same or different pure metals, dis-
charge into compartments 52 and 53, respec-
tively, so that the streams therefrom are of
pure metal. The cutter (not shown in the tig-
ure) divides the streams of alloy and pure
metal. By diverting the particles from one
or more of the bars of pure metal into the re-
ceptacle in which the alloy pieces are mixed
the composition of the resulting mixture may
be varied at will, as previously explained. By
shifting the movable partitions in the dis-
tributing-pan a greater or less number of dis-
charge-apertures may be included 1n a partic-
ular compartment to 1ncrease or decrease the
number of streams therefrom, and conse-
quently vary the quantity of pieces or bits ot
that particular metal or alloy.

The thorough blending of the constituent
metals of the a..loy or mixture by the inter-
mingling the solid particles, which 1s charac-
teristic of my method, makes a product whose
composition as a whole 1s substantially uni-
form throughout, whatever may be the dif-
ferences due to one cause or another in the
constitution of individual pieces or blocks.
Furthermore, metal in this form may be
packed in bags or kegs, and so more conven-
iently handled in shipment than metal in the
form of bars or pigs. It is also more con-
venlent for use in the arts 1n which 1t 1s em-
ployed — as, for example,” where different
measured quantitiesareneeded. Insuch cases
it 1s easier to measure elther by weight or
volume a quantity or charge of my metal in
small bits or particles than to break up one
or more pigs to provide the same quantity.
Alsometal inthisformismore quickly melted,
since 1t packs solidly in the melting-pot, touch-
ing the heated sides of the pot at numerous
points—as shown, for example, in Fig. 8—
whereas a large bar or several of them touch
the pot at few points, as in Fig. 9, and also
leave a large part of thelr surface exposed to
the air, thereby wasting considerable heat by
radiation. The quick melting ot the small
particles also prevents chilling when they are
fed to a vessel containing a supply of molten
metal, while a large bar extracts heat rapidly
from the melted metal adjacent to it, and so
chills the same.

7 is illustrated diagrammatically a |

778,789

The various forms of apparatus herein spe-
cifically described are of course merely con-
venlent devices for practicing my invention,
which, being a method, 1s independent of any
particular apparatus.

- Wh I 1 |

1. .The method of making metallic mixtures
for casting, which consists in mixing the con-
stituent metals in the molten state, forming

‘the resultant product into small solid pieces or

bits, and thoroughly commingling the pieces

»

or bits, whereby the constituent metals are dis-

tributed with substantial uniformity through-

out the mass, as set forth.
9. The method of making metallic mixtures
for casting, which consists in mixing the con-

sitituent metals in the molten state, forming-

the resultant product into small solid pieces
or bits, adding thereto small solid pieces or
bits of pure metal, and thoroughly commin-
oling all the pieces or bits, whereby the con-
stituent metals are distributed with substan-
tial uniformity throughout the mass, as set
forth.

3. The method of making metallic mixtures
for casting, which consists 1n reducing the
constituent metals to the molten state, running
the same out i1n thin streams, cooling the
streams to form solid bars, dividing the bars
into small pieces or bits, and thoroughly com-
mingling the pieces or bits, whereby the con-
stituent metals are distributed with substan-
tial uniformity throughout the mass, as set
forth.

4. The method of making metallic mixtures
for casting, which consists in mixing the con-
stituent metals in the molten state, running
the mixture out in thin streams, cooling the
streams to form solid bars, dividing the bars
into small pieces or bits, and thoroughly com-
mingling the pieces or bits, whereby the con-
stituent metals are distributed with substan-

tial uniformity throughout the tOt‘Ll mass, as .

Set forth.

5. The method of making metallic mixtures
for casting, which consists in mixing the con-
stituent metals in the molten state, running
the mixture out in thin streams, cooling the
streams to form solid bars, dividing the bars
into small solid pieces or bits, adding pieces
or bits of pure metal, and thoroughly com-
mingling all the pieces or bits, whereby the
constituent metals are distributed with sub-

stantial uniformity throughout the mass, as

set forth.

6. The method of making metallic mixtures
for casting, which consists in mixing two or
more metals in the molten state, running the
mixture out in thin streams, 8111111113.:1110011by
melting a pure metal and running it out in
streams, cooling all the streams to form solid
bars, dividing the bars into small solid pieces
or bits,and thoroughly commingling the pieces
or bits of alloyed metals with the pieces or bits
from one or more of the bars of pure metal,
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wherebyv the constituent metals are distrib-

uted with substantial uniformity thrmwhout
the mass, as set forth.

. T

he method of making metallic mixtures

for cas

hing, which consists in mixing the con-

stituent metals in the molten state, running

viding
p1eces

the pleces or bits, whereby the constltuent

metals

the mixture out in thin streams, 00011110“ the
streams simultaneously on top ‘md bottom cli-

the congealed streams into small sohd
or b1ts.‘, and thoroughly commingling

are dlstubuted with substantial uni-

formity throughout the mass, as set forth.

8. T

he m ethod of making metallic mixtures

tor cas

iing, which consists in mixing the con-

stituent metals in the molten state, running
the mixture out in streams on a conveyer, ap-
plying a solid cooling medium to the upper
surfaces of the streams, permitting the streams
to congeal, dividin@ the congealed streamsinto
small sohd pieces or bits, and thoroughly com-
mingling the pieces or bits, wher eby' he con-
stituent memls are distr 1buted with substan-

tial uniformity throughout the mass, as set
forth.

CHARLES A. MEADOWS

Witnesses:
THoSs. J. BYyryes,
S. S, DuNxma.
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