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To ctZZ whom it may concern. 
Be it known that I, LEVI L. BURDON, aciti 

zen of the United States, residing at Provi 
dence, in the county of Providence and State 
of Rhode Island, have invented certain new 
and useful Improvements in the Manner of 
Producing Seamless Compound \Vire; and I 
do hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 
same, reference being had to the accompany 
ing drawings, and to letters of reference 
marked thereon, which form a part of this 
speci?cation. 
My present invention has relation to im 

provements in the manufacture of seamless 
compoundingots and wire produced there 
from. Said invention, however, appertains 
more particularly to seamless wire in whicha 
core of base metal or other metal having a rela» 
tively less value than the outer shell or plate is 
united to a comparatively thin seamless shell 
of gold or ‘other suitable metal, such wire 
being especially adapted for the manufac 
ture of watcl1—ehains, ?nger-rings, bracelets, 
pins, the. 

In the operations employed in the reduc 
tion to wire of seamless compound ingots it 
is very desirable that the metal be uniformly 
acted upon in order to preserve its integrity 
throughout, especially at the union of the 
core and outer shell, because otherwise the 
percentage of waste is so excessive as to pre 
clude the employment by jewelers of such 
imperfectly united seamless wire in lieu of 
the common seamed plated wire. 
Various attempts have been and are still 

being made to reduce seamless compound 
ingots to a piece of continuous wire having 
a uniform size and quality throughout; but 
such former attempts, so far as I am aware, 
have been attended with failure or indiffer 
ent results, the product being irregular in 
size and not su'lficiently uniform in quality. 
IIeretofore the practice has been to attenuate 
or reduce plated ingots, particularly such as 
are cylindrical in form, to a size adapted to 
be passed through a draw-plate by means of 
powerful squeezing-rolls provided with a se 
ries of \I-shaped circumferential grooves 
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gradually decreasing in size, between which 
grooves the ingot or rod is successively passed. 
Sometimes the grooves are semicircular in 
cross~section, although still other forms of 
grooves have been used; but in all of them 
the action is to compress the metal most at 
two or more parts throughout‘ the length of 
the ingot, while at the same time the metal 
not in actual contact with the dies or grooves 
is distended or squeezed out laterally, there 
by tending to separate the atoms or ?bers in 
that direction. Moreover, such method of re 
duction produces an unequal strain or ten 
sion upon the two metals composing the in 
got, and frequently results in disuniting them 
in spots, which latter, after a few passes, de 
velop into places having somewhat the appear 
ance of abrasions, such portions when drawn 
into wire being cutout as waste stock and pos 
sessing no commercial value. In such former 
methods of reduction the ingot or rod is 
turned slightly, so as to present a new sur 
face to the rolls at each pass. I have found 
it to be practically impossible to thus pro 
duce wire possessing the necessary homo 
geneity essential to plated wire adapted to 
the use of jewelers. Sometimes power-ham 
mers or trip-hammers have been used to re 
duce plated ingots; but the result is substan 
tially the same as though they had been 
passed between driven rolls, as before stated. 

It should be borne in mind that the metal 
is worked cold, although it is frequently an 
nealed during the reducing operation. I am 
aware that when a bar of iron or other metal 
is thus acted upon, although it is usually 
worked hot, the result is practically satisfac 
tory; but when a compound ingot is substi 
tuted and worked cold the result is quite dif_ 
ferent, for reasons before given. 

I have discovered by extensive experiment 
ing that in order to reduce a compound ingot 
into wire which is well adapted for jewelers’ 
purposes a what may be termed “swag-ing 
process” produces the best results. Usually 
in working metals cold the effect seems to 
to harden it, whereas by the swaging proces 
about to be described it ap'pearsto soften the 
metal, because after a considerable amount 
of swaging the pieces of metal can then be 
bent more readily than metal reduced to the 
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p by this improved method not only reduces 
“the metal by squeezing it toward the center 

same extent by other methods. The swaging 
mechanism which I have employed in reduc 
ing compound ingots requires a series of dies 
in halves, the die-cavities thereof gradually 
decreasing in size. The dies are mounted in 
the end of a strong hollow shaft adapted to 
revolve rapidly. ' ‘he dies are ?tted to move 
slightlyin a lateral direction, each half being 
backed by a steel block or dog. Arranged 
around the head of the machine are a num 
ber of normally stationary cams or swage~ 
blocks susceptible of adjustment, each hav 
ing a spring which serves to maintain the 
cams in position except for the instant when 
they are in contact with the dogs. New upon 
introducing the end of the ingot between the 
revolving dies the traveling dogs successively 
engage the free ends of the cams, thereby at 
each engagement slightly reducing the metal 
by compression and elongation, the ingot 
meanwhile not being revolved. After the 
ingot has been acted upon byone pair of dies 
the latter are removed and the next smaller 
pair substituted and the ingot again acted 
upon, the operation being repeated until the 
desired reduction is attained or until the size 
of the rod renders it susceptible of being 
passed through a draw-plate. By thisemeth 
0d of reduction or swaging all parts or per 
tions of the metal acted upon are subjected 
at the same time to the same or a uniform 
degree of pressure, thereby producing a prac 
tically perfect homogeneity of the metal. 
It will be observed that the action of the 
mechanism is to squeeze the dies together 
upon the metal from opposite sides at each 
successive engagement of the dogs and cams, 

pressions per minute. By reason of such com 
pressive action there exists no counter tend~ 
ency to stretch or tear the metal at some 
other part at the same time, as is common to 
the usual hammering,‘rolling, and drawing 
processes. Moreover, when rolls and hammers 
are employed, they further serve to harden 
the surface of the metal, thereby forming a 
“skin,” which renders the rod or ingot very 
stilt, which is especially undesirable in com 
pound ingots. \Vith the aid of compress 
ing mechanism no such skin is formed, the 
compression being a squeeze and not a blow, 
and as the dies are‘nearly cylindrical it fol 
lows that nearly all the atoms" or parti 
cles of the metal are simultaneously acted 
upon from circumference to center at a uni 
form pressure. 1 wouldstate, further, that 
each individual squeeze does so little of the 
aggregate work of reduction that there is no 
violent action upon the metal such as accom 
panies other cold-working methods. Swaging 

from all directions while in contact with the 
dies,‘ but it also serves to hold the ingot cen 
trally until it has received the extreme degree 
of pressure from the dies. Still another ad 
vantage derived 'from\the cold-swaging pro 

\n i. We 

446,619 

cess is that as it‘ acts to condense or compress 
the entire mass equally there are no lire cracks 
or seams developed in the metal during the 
several annealings. When, however, the 
metal is worked cold, as in rolling, hammer 
ing, or drawing, tire-cracks frequently occur 
in annealing the metal. In some cases the 
percentage of waste is so great from this cause 
alone as to preclude the manufacture of cer 
tain grades of compound ingots. 
The object I have in view is to overcome 

the hereinbefore-described defects or disad 
vantages inherent in the former methods of 
producing seamless compound wire. To that 
end niyinvention consists, essentially,in the 
following-named steps, viz: ?rst, forming a 
core or center portion of suitable metal and 
a seamless exterior shell or tube of metal hav 
in g a greater relative value than the core por 
tion; next, suitably preparing the contiguous 
surfaces of the core and outer shell and unit 
ing them together, thereby producing they in 
got; _then repeatedly subjecting the ingot to 
a squeezing or swaging operation, which acts 
to gradually and uniformly reduce it from 
circumference to center, and at the same time 
elongating it, and, ?nally, subjecting the thus 
reduced ingot to drawing mechanism, which 
still further elongates it to seamless wire hav 
ing the desired form and size cross-section ally, 
all as will be more fully hereinafter set forth 
and claimed. . 

In the appended two sheets of drawings, 
illustrating my invention, Figure 1 shows a 
side elevation of'the center or base metal 
core portion. Fig. 2 is a longitudinal sec 
tional view of the outer seamless shell of 
metal having a relatively greater value than 
the core. Fig. 3 shows a thin piece of solder 
adapted to be wrapped around the core. Fig. 
at shows the ingot in partial section before be 
ing soldered. Fig. 5 shows the same in re 
duced scale, mounted in afurnace and being 
subjected to a ?ame to fuse the solder. Fig. 
b’ is a side elevation of a swaging or squeez 
ing machine adapted to uniformly reduce the 
ingot from circumference to center, thereby 
at the same time elongating it. Fig. 7 is an 
enlarged transverse sectional View taken 
through the head portion of the machine, 
showing an end of the seamless ingot intro 
duced between the dies and in the act of 
being slightly reduced and correspondingly 
elongated. Fig. 8 is an end view of the front 
head of the machine. Fig. 9 is the same 
with the front plate or cover removed, the 
dies being represented at the instant of their 
engagement with the reduced ingot or wire. 
Fig. 10 is a similar view of the parts, the re 
volving dies, however, being disconnected 
from the dogs at the instant, as in succes 
sively passing from one cam to another. Fig. 
11 is a plan view of the machine, the head 
portion being in horizontal section. Fig. 12 
represents in plan view a portion of a draw 
ing-machine—-—that is, a machine provided 
with a draw-plate in which is formed a series 
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of holes gradually diminishing in size, through 
which the wire is successively passed; and 
Fig. 13 is a front view of the draw-plate itself. 
A manner of constructing the seamless in 

got preparatory to being reduced to com pound 
seamless wire is as follows: The core portion 
a of the ingot is usually composed of brass or 
base metal. The core may have any prac 
tical form and size-as, for example, it may 
be cylindrical or tapering and round or po~ 
lygonal cross-scctionally. The outer shell I) 
of the ingot consists of a seamless tube of ?ne 
metal or suitably-alloyed metal, its form trans 
versely being substantially like that of the 
core portion to which it is to be united. Some 
times the shell 1) itself is composed of plated 
or compound stock, thereby making it of less 
relative value than the tube ?rst referred to. 
There are several ways of uniting the core 
and shell, one manner of attaching them be 
ing to snugly ?t the core into the shell, leav 
ing a space or chamber at the top, in which 
‘loose solder is placed, which latter melts and 
runs down around and between the contigu 
ous surfaces upon being subjected to a proper 
temperature. Another way is to make the 
core a little smaller in diameter than the bore 
of the tube and introduce between the adja 
cent surfaces a layer or sheet 0 of thin solder, 
(see Figs. 3 and l,) which fuses upon the 
proper application of a suitable degree of heat. 
Still other ways of uniting the parts are to ?rst 
cover or coat the core with solder, or the in 
ner surface or bore of the outer shell itself 
may be lined with solder, the core being next 
introduced and the whole subjected to heat, 
as before stated. Again, the two parts a and 
b may be ?tted together and then united by 
sweating—that is, a union of one or more of 
the low-fusing metals with which the core and 
shell are alloyed. It is obvious that the sur 
faces of the metal in any case must ?rst be 
‘suitably prepared or treated, as with borax, 
in order to facilitate the union of the parts. 
The ingotA may be attached by an end a’ to 
a revolving gear-driven spindle a2, the Whole 
being inclosed within a hood or furnace f, 
provided with an aperture through which the 
?ame of a burner d is directed onto the re 
volving ingot, as in‘ Fig. 5. 
After the outer shell is properly attached 

to the core, substantially as before stated, the 
ingot is removed from the furnace and its 
end introduced cold between a pair of dies 
I), Figs. (5 to 11, mounted in the front end of 
the hollow shaft H of a swaging-maohine B, 
which acts to slightly squeeze and reduce the 
metal of the ingot from circumference to cen 
ter by reason of the rapid successive engage 
ment of the oppositely-arranged pivotally 
mounted dogs cl2 with the series of normally 
stationary adj ustably-mounted spring~re 
sisted cams or swage-blocks 'u. The contig 
Vuous surfaces of the dogs and cams are pref 
erably so curved that they will roll into each 

' metal. 

other, the rolling action being similar to the 
cpieyeloidal curve frequently used in gear‘ 
ing. As the dogs pass each cam a straight 
spring s‘ in each, Fig. '7, vibrates themrear 
wardly to the normal position against their 
respective steps '11", (See Figs. 9 and 10.) 
The cams are backed by adj Listing-blocks 72, 
into which the cams are ?tted to swing or 
vibrate somewhat. Said blocks are adjusted 
by means of strong bolts m, passing radially 
through the head it of the machine. The dies 
are prevented from moving endwise by a fol 
lower h“, screwed into a ?ange h“, secured to 
the front end of the hollow shaft or spindle H. 

In reducing the compound ingot A to scam 
less wire ui, adapted to be passed through the 
holes of a draw-plate 7.‘, the ingot is ?rst re 
peatedly passed through the swaging-ma 
chine,the dies D thereof being changed each 
time for others, the several die-cavities s 
gradually decreasing in size until the desired 
reduction is attained. The ingot or rod which 
is suitably annealed is held and prevented 
from turning by the attendant during each 
pass through the dies, the result being an at 
tenuated rod practically true and homoge 
neous throughout its length, no seams, blisters, 
or abrasions being apparent. The action of 
the dies, as hereinbefore stated, is to gradu 
ally squeeze the metal or atoms composing it 9 
from circumference to center as contradis 
tingnished from ingots reduced by the action 
of blows, as in hammering, which latter not 
only hardens and crystallizes the metal, but 
also acts to distort it from a true shape, the 100 
“latter being particularly true when the re 
duction is effected by rolling processes. 
After the swaging-machine has reduced the 

ingot to a rod or Wire to having the desired 
size it is then subjected to a drawing process~~ 1o 5 
that is, an end of the rod is inserted through a 
hole 7020f a draw-plate is, mounted in a draw 
ing-machine, Figs. 12 and 13. Machines of this 
type are well known. The jaws 1‘, attached 
to the driving-‘chain o2, seize the end of ‘the 110 
rod and pull it through the draw-plate, there 
by slightly reducing the rod transversely, but 
at the same time elongating it. The repeated 
passage of the wire through the gradually-di 
minishing holes k2 of a suitable draw-plate ‘115 
?nally reduces it to the desired form and size 
cross-sectionally, the productbeing compound 
Wire composed of a seamless exterior surface 
of gold or other ?ne metal of uniform thick 
ness united to an inner portion of; low-grade I20 

I would state that it is obvious the 
ingot and wire should be properly annealed 
at intervals during the process of reduction. 

I make no specific claim herewith to the 
manner of producing seamless compound in- 12 5 
gots adapted to be reduced to seamless wire, 
as ingots of this class have been previously 
patented~—as, for example, see United States 
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419,598, 422,713, and 432,690. Neither do I I30 
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claim herewith the swaging mechanism repre 
sented and described for reducing the ingot 
to a size adapted to a draw-plate. 

I claim as my invention and desire to se 
cure by United States Letters Patent— 

1. The improvement, substantially as here 
inbefore described, in the reduction by cold—( 
working‘ of compound ingots to rods or wire, 
vthe same consisting in repeatedly subjecting 
the suitably-prepared ingot to a squeezing or 
swaging operation, which acts to gradually re 
duce it from circumference to center, and at 
the same time attenuating the ingot until the 
desired size is attained. 

2. The improvement, substantially as here 
inbefore described, in the reduction by cold 
working of compound ingots to rods or wire, 
the same consisting in repeatedly subjecting 
the prepared ingot to a squeezing or swaging 
operation, which acts to gradually and uni 
formly reduce it from circumference to cen 
ter and at the same time elongating it, and 
next successively passing the prepared rod 
thus reduced through drawing mechanism 
which still further elongates it and gives to 
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the wire the desired form and size cross-sec 
tionally. 

The improvement hereinbefore de 
scribed in the manufacture of seamless com 
pound wire, the same consisting in ?rst pro 
ducing a seamless exterior shell of alloyed 
?ne metal, or even a seamless compound tube; 
next introducing a suitable metallic core into 
said shell, then uniting the core and shell, 
thereby forming the ingot; next repeatedly 
subjecting the suitably-prepared ingot to a 
squeezing or swaging operation, which acts to 
gradually and uniformly reduce it from cir 
cumference to center and at the same time 
elongating it, and ?nally subjecting the re 
duced ingot to drawing mechanism, which 
acts to still further elongate it and gives to 
the seamless wire thus produced the desired 
form and size cross-sectionally. 
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In testimony whereof I have affixed my sig- 45 
nature in presence of two witnesses. 

LEVI L‘. BURDON. 
Witnesses: > 

CHARLES HANNIGAN, 
GEO. I1. REMINGTON. 


