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To all whom 1& may concern :

- Be it known that I, CHARLES If. PIKE, a
citizen of the United States, resident of Phila-
delphia, in the county of Philadelphia and
State of Pennsylvania, have invented certain
new and useful Improvements in Electro-Mag-
netic Ore-Stamps, of which the following is a
specification, reference being had to the an-
nexed drawmgs, wherein—

Iigure 1 1s alongitudinal vertical section of

an ore-stamp embodying my improvements.
Fig. 2 1s a detail view, showingadjustable con-
tact-points. |

My invention reiates to ore-stamps, and has
for its object to reciprocate the stamp - stem
and attached shoe by electro - magnetism, to
obtain a simple,cheap, and efficient ore-stamp
which is less expensive, requiring less power
for operation, and having the capacity of per-
forming more work th‘m 1S the case with ore-
stamps Cof a relative size heretofore cgenerally
constructed.

My invention accordingly consists of the
novel combination and arrangement of parts,
having reference particularly to the following
first, to the provision of a stamp-stem
located axially within hollow electro-magnets
or helices, whereby said stem and its attached
shoe are positively reciprocaled in both diree-
tions by electro-magnetism; second, in the com-
bination, with a stamp-stem and attached shoe,
of a seues of helices surrounding said stem
and a rheotome or circuit- breaker so con-
structed asto allow the stamp-stem to descend
to such extent that its shoe will always strike
the-ore with a positive blow before the cireuit
1S shunted to the helix which raises sald stem
and shoe, whereby said shoe will continue to
strike the ore with a positively-actuated blow
as sald ore gradually lowers in height upon
the die or anvil in the mortar; third, to the
provision, with a stamp-stem electrically recip-
rocated, of means for rotating said stem by
compressed air to cause its shoe to wear less
rapldly and more evenly; fourth, to the pro-
vision, with a stamp stem andshoeelectrically
reciprocated, of means for feeding the ore to
the mortar, said means being operated by
mechanism on the stamp-stem; and, fifth, to
the general combination of a smtable electucal
generator, a voltaic circuit and connections, a

series of helices, a core or stamp-stem common |

| to both, said stem being provided with a shoe,

and a circuit-breaker or rheotome for shunt-
ing the current at suitable times to impart the
desired reciprocation to the stamp-stem.

Referring to the accompanying drawings, A
and B represent two coils orhelices or electro-
magnets, supported on standards ) O’,the coil
A being provided atits upperend with acham-
ber or recess, a, for purposes hereinafter to be
described.

C is a core common to both helices, and con-
stitutes the stamp-stem. c¢isthe shoe,secured
to the lower end of said stem in the usual man-
ner, the latter being also provided with an an-
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nul"tr collar, ¢/, and has its upper end formed

1nto or prov lded with a series of spiral blades,
¢* ¢*, whereby, when said stem is reciprocated
npwardly, the air in the chamDber a will be com-
pressed, and as 1t seeks to escape ifrom said
chamber will strike against the spiral blades
¢* ¢ and partiallyrotate the stem C. A partial
rotation of the said stem will thus be effected
on every upstroke thereof. Consequently the
shoe ¢, rotating with the said stem, will wear
out less rapidly and more evenly than it would
do if no provision were made for such rotation.
The compression of the air in the chamber .«
not only acts as a power or means for rotating
the stamp-stem, but also serves as a buffer or
cushion to prwent shocks or jars on the up-

-stroke of the stamp-stem.

D is the mortar-box, made. in the usual or
any suitable manner, and may,if desired, form
the foundation for the standards b b, as shown,
and L is'the die or anvil therein upon which
the ore is erushed, said mortar heing provided

withan ore-feed receptacle, ¢, closed by-a gate, -

¢/, having a rod, €, jointed to a lever, ¢ piv-
oted to the standard &/, as shown, its end ¢
nearly impinging against the stamp-stem C, so
as to be 1n line with the collar ¢/ thereon.

K 1s the switch or rheotome, and consists of
a bar, f, pivoted at its end f” to a bracket, 12,
on the standard b, its opposite end being en-
larged to form a Welght /3, whereby the said
bar will always tend to move downwardly on
its pwoted point.

g ¢' are stops or contact-points secured to
the standard b or a bracket thereon, at a suit-
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able distance apart, and between which passes

the pivoted bar f, as shown,
H is a bar pivoted at A to bracket A/, having



o

20

30

welghted end A*and tripping fingers 2% and 24,
the tendency of weight 2% being such as to
cause the finger A*to move over toward the
stem C and the finger 2% to move in the reverse
direction. Consequently when the end 77 of
bar f islifted by the stamp-stem collar ¢/ the
finger /° will pass beneath said bar £ to hold it
1n an elevated position in contact with stop g.
At the same time the finger 2tis projected over
toward said stem O to come into the path of
said collar ¢/, whereby when the stem next (e-
scends the collar ¢ will strike the finger I*,
pushing the latter over to the left and causing
the finger 4% to pass out from beneath the bar
IF. The latter will then drop against contact-
stop g/, thereby providing forshunting the cur-
rent from the helices alternately.

1 is the conductor, coming from any suitable
dynamo or magneto electric generator, (not
shown in the drawings,) and is divided, the
branch ¢ going to the coil A and the branch
to coll B, so that the circuit may pass alter-
nately through each coil as it is shunted by
the action of the rheotome I'. The terminal
from coil A leadstocontact ¢/, while that from
coil B leads to countact ¢, both of said contacts
being insulated from each other.

The ground or return wire & to the geuer-
ator 1s connected to bar f, with the parts in
the position shown in the drawing. The coil
B is in circuit while the coil A is shunted out,
and 1s therefore inactive. The operative foree

~of said coil B acts to draw the stem C, and re-
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ciprocates 1t downwardly to cause the shoe ¢
to strike or stamp with a positive blow the ore
previously fed into the mortar to the height of
the dotted line x, or thereabout. Just before
sald shoe strikes the ore the collar ¢/ throws
the finger 4* to the left, the finger 4* thereby
moving to the right and releasing itself out of
impingement with bar f, whereupon the latter

falls by gravity npon contact ¢’ to shunt the

circuit from coil B to coil A to elevate or raise
the stem C. But the stem traveling at such a
high velocity by reason of the attraction ex-
erted upon it by the coil B, the shoe strikes
agalnst and stamps the ore Dbefore the bar
J falls sufficiently under the influence of
gravity only to contact with the point
g'.. Consequently the ore receives the full

~torce of the blow at each stroke before the

carrent 1s shunted from the coil B to the coil
A. The bar fcoming into contact with the
point ¢/, the currentis now through coil A, and
the latter acts to raise or elevate the stem C.
As it 18 drawn upward its momentum com-
presses the air in chamber a, and said air op-
erates on the spiral blades ¢* to partially ro-
tate sald stem and shoe, as described. Itscol-
lar ¢/, impinging against the under side of the
head or weight /% of bar f, lifts the same to
make contact with point ¢, allowing the finger
I, under influence of weight 22, to pass beneath
sald bar and hold it in said contact, whereupon
the current is again shunted to the coil B, and
the stem and shoe are reciprocated forwardly
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or downwardly, as before set forth, these op-

stamp-stem. The latter is very rapidly re-
ciprocated under a positive power. Therefore
the stem and shoe may be, and are designed
to be, made much smaller and of less weight
than stamp-stems and shoes have heretofore
been constructed. Consequentlylesspower will
be required to operate the stamp, and the high
- speed at which it may be reciprocated (which
may be, if desired, from two thousand five
hundred to three thousand per minute) will
cause the stamp to perform a much greater
‘amount of work than stamps of the same rela-
tive capacity heretofore constructed, according
to the well-known law that a small object trav-
eling at a high rate of speed is capable of pro-
ducing greater and more powerful results than
a heavier object traveling at a low rate of
speed. As the ore is crushed or stamped it
gradually lowers in height below the line x x;
but the shoe still continwes to strike said ore
by reason of its greater velocity compared with
that which the bar f acquires as it falls by
gravity upon the contact-point g’—or, in other
words, between the times of the bar f break-
ing contact with the point ¢ and making con-
tact with point ¢’ there is an interval, and
such interval, small though it be, is sufficient
to allow the force of magnetism to cause the
stem to descend and allow the shoe to strike
the ore, no matter what may be the height of
the same upon the die in the mortar. The
rheotome or switch for ore-stamps must be
constructed to produce such interval between
shunting of the cirenit and the termination of
the forward stroke of the stamp-stem, because
the feed is not continuous, but. ouly intermit-
tingly so. Such counstruction of the rheotome,
to provide an interval between the shouting
of the current when the stem is reciprocating
downwardly, avoids the employment of mech-
anism to feed the coils and said stem and shoe
down to the ore as its height lowers in the
mortar, and dispenses with the necessity of
raising the same every time a fresh supply of
ore 18 fed into said mortar. Said interval can
be regulated to be greater or less by causing
the contact-points ¢ ¢’ to be adjusted to and
from each other. Mechanism to secure such
adjustment is shown in Fig. 2. It is obvious
that the longer the interval the greater the
distance the stem will fall, and viece versa.
During said interval the magnetic force in coil
B has an opportanity of fully expending itself
on the stamp-stem, so that when the coil A
begins to act thereon it is not resisted by any
residual magnetic force in coil B. When the
ore on the die has decreased in height to such
extent that the collar ¢ strikes the end et of
lever ¢ the latter will be operated to raise the
gate ¢/ and allow the requisite amount of ore
to pass into the mortar, and when said collar
1s released from said lever the gate ¢t closes
by gravity and shuts off the feed until the ore
| just previously admitted to the mortar is

erations being repeated at every stroke of the
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~ stamped, when the gate is agam opened, as | the combination of a series of hell(,es located .
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set torth.,

I have shown and described the rotation of
the stamp-stem and shoe as taking place on
the upstroke of the stamp-stem; but, if de-
sired, such rotation may be effected on the
downstroke.

Instead of sending the ¢urrent to ground or
back to the generator through wire %, the lat-

‘ter may be divided and connected to the next

succeeding stamp of a series of such machines
to form a stamp-battery, whereby they will all
be operated in succession by the same current,
the wire on the last stamp of the series going
to ground or returned to the generator.

What I e¢laim as my invention is—

1. In an ore-stamp, the combination of a se-
ries of helices surrounding or inclosing the
stamp-stem, whereby the latter and its shoe
are electrically reciprocated, and of meauns
whereby said stem and shoe are partially ro-
tated by compressed air during such recipro-
cation, substantially as set forth.

2. In an ore-stamp, the combination of hel-
1ces surrounding the stamp-stem of a rheofome
or circuit - breakvr, constructed and arranged
substantially as shown and described, to op-
erate not to shunt the circuit during the down-
ward or forward stroke of said stem until the
latter has fully completed 1ts stroke to stamp
the ore, substantially as set forth.

3. The combination,in an ore-stamp, of a se-
ries of helices, a wlt'uc circuit, a stamp-stemn

or circuit-breaker, a connection between the
latter and the hehces a mortar, anvil, or die,
and a feeding mech ml%m Sﬂb%‘lﬂtl&”) as bEf
forth.

4. In an ore stamp consisting, essentially, 0f
a stamp-stem, a mortar, apd an anvil- block,

one above the other,so as to be some distance
apart, a frame or sta,ndftrd supporting said
heliees, and a rheotome or circuit-breaker se-
cured to said frame between the helices, the
stamp-stem passing throvugh said helices, and
provided with means for causing said rheotome
to direct alternate electric carrents through
ald helices, substantially as set forth.

. The combmatlon, with a series of helices,
one of which is provided with an air-chamber,
of a core passing axially therethrough and re-
ciprocated thereby, said core being provided
with mechanism whereby it 1s partially ro-
tated during its reciprocations by the com-

pression of the air in said chamber, substan-
tially as set forth.
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0. An ore-stamp constructed substantially

as shown and described, whereby the stamp-
stem 1s electrically reciprocated, and during

such movement 1s partially 10tated by com-

pressed air, as set forth.
7. 'The combmatlon with helices A and B

“and a core common to both and located axially,

and reciprocated thereby, of a rheotome or cir-
cult-breaker, conqtructed and arranged, sab-
stantially as shown and described. to operate
to permit an interval to elapse between the
alternate shunting of the currents to the hel-
ices, whereby qaui core is reciprocated to its
fullest limit or extent of travel in a down-
wardly or forward direction before bLeing re-

turned or refracted, substantially as set forth.
located 131&113 within said hehceq,a, rheotome |

In testimony whereof I have hereuntoset my
hand this 14th day of February, 1881

CHAS. F. PIKE.

Witnesses:
CHAS. IY. VAN HORN,
EDWIN PARAMORE,
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