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To all whom & may concern.:

Be it known that I, Wmriam A. STED-
MAN, a citizen of the United States, and 2
resident of Millers, in the county of Esmer-
alda and State of Nevada, have invented a
new and Improved Electric Reciprocating
Engine, of which the following is a clear,
full, and exact description.

Among the principal objects which the
present invention has in view are: to pro-
vide means for operating the tamp bars of
a stamp mill in fixed serial relation without
frictional loss; to provide means whereby
individual tamp bars may be independently
operated, repaired or replaced; to provide
electric engines for the operation of the
tamp bars constructed to facilitate ventila-
tion and heat radiation; and to simplify
and economize the construction of stamp
mills.

One embodiment of the present invention
is disclosed in the structure illustrated in
the accompanying drawings, in which Iike
characters of reference denote correspond-
ing parts in all the views, and in which—

Figure 1 is a side elevation of the electric
reciprocating motor shown in conjunction
with a stamp mill of the usual construetion,
the stamp mill being shown in vertical sec-
tion; IMig. 2 is an enlarged detail view in
vertical section, of the reciprocating motor
constructed and arranged in accordance
with this invention; Fig. 3 is a plan view of
one of the clamping plates, showing the
grooved face for holding the structural
members of the solenoid in position; Fig. 4
is a view of the clamping plate, shown from
the reverse side of that illustrated in the
previous figure, the tamp bar and support-
Ing rods being shown in section taken on the
line 4—4 in Fig. 2; Fig. 5 is a cross section
of the solenoid, taken on the line 5—5 in
Fig. 2; Fig. 6 1s a perspective view of the
laminated side structural framing member;
and Fig. 7 is a diagrammatic view, showing
the lay out of the operating circuits for one
of the said motors and a rotary commutator
for energizing said circuits.

The form of stamp mill to which this in-
vention is peculiarly adapted is that in
which a series of mortars and tamps ave
used, arranged to form a battery. The
tamp bars are lifted in serial order by tap-
pet cams arranged upon a shaft. The shaft

carrying the tappet cams is driven by a mo-
tor of any usual and well known construc-
tion. The tappet cam shaft is mounted in
bearings carried in an overhead frame,
which is necessarily cumbersome and heavy,
due to the need for resistance to the rapid
vibration of the mill when operating. The
vibration is increased by the fact that the
impact of the cams upon the heads of the
tamp bars is sharp and unyielding.

In the present invention I have substi-
tuted for the frame above mentioned up-
right supporting rods 11, 11. The upper
end section of the rods 11, 11 is reduced in
diameter, and the extreme upper end of the
reduced portion is provided with screw
threads 12, 12, as shown. At the lower end
of the said rods are provided screw threads
18, 18. Screw nuts 14, 14 are provided and
mounted upon the rods 11, 11 to receive and
support a clamp plate 15, the nuts 14, 14
being adjusted to support the same. The
rods 11, 11, are threaded as at 16, 16, and held
in tapped sockets formed in the frame of a
mortar A, as shown in Fig. 1 of the draw-
ings. The threaded lower ends of the rods
11, 11 are provided with screw nuts 17, 17,
that may be adjusted to raise and lower the
one or the other of the rods 11, 11 to correct
the vertical position of the said rods and the
tamp bars operated by the electric engine
supported on the said rods 11, 11.

Between the plate 15 and a plate 18 is
mounted a reciprocating electric engine.
The engine in the present invention is com-
posed of a plurality of electric coils con-
nected in series, and wound in the same ro-
tary direction. The coils, in the form ap-
proved by me, are wound and bound in
spools 19, 19, as shown in cross section in
Fig. 2 of the drawings. The said spools are
connected in series. By wusing the spool
form of winding, the needed repairs are
readily made by removing a damaged spool
and substituting a perfect spool.

The spools 19, 19 are interposed between
enlarged end coils 20 and 21, each of which
has an independent electric circuit. The
spools 19, 19 and coils 20 and 21 are thread-
ed over a cylinder 22. The cylinder 22 is
constructed from non - magnetic material.
such as brass, and is provided on the outer
surface with a suitable insulating material
23 adapted to electrically insulate the said
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cylinder 22 from the said spools and coils.
The covered cylinder 22 is forced through
central perforations of the spools 19, 19 and
coils 20 and 21. Between each of the said
spools 19, 19 and coils 20 and 21 are inter-
posed separating strips 24, 24. The strips
24, 24 are constructed of any suitable mate-
rial, preferably non-metallic and non-mag-
netic, and are arranced in radial ovder, as
shown in Fig. 5 of the drawings. The strips
24 serve to separate the said coils and said
spools, to provide for a free cireulation of
air.

The clamp plates 15 and 18 are each pro-
vided with a central perforation 25, 25, suffi-
ciently large to pass the cylinder 22. The
spools 19, 19 and coils 20 and 21, when
mounted firmly upon the cylinder 22, hold-
ing the interposed strips 24 between, are
surrounded by a plurality of separated lam-
inated casing loops 26, 26. The loops 26, 26
are formed from hook-like sections having
short end extensions 27, 27, which extend
from the outer surface of the coils 20 and 21,
to contact with the cylinder 22, as shown ir
TFig. 2 of the drawings. The hook-like ex-
tensions are formed in two lengths, a short
and long length, the combined lengths of
which are slightly less than the combined
length of the spools 19, 19 and coils 20 and
21. In vertical arrangement of the said
extensions, a long length and a short length
are alined. In the laminated disposition, a
short length is held between two long
lengths. When the desired number of ex-
tensions have been compiled, the middle sec-
tion of the loops will be found to provide
for an endwise contraction, while the sides of
the adjacent extensions are in rubbing or
metallic contact. In the present construc-
tion I provide a series of six of the loops
26. They are held in position upon the said
spools and coils by rings 28, 28, which are
forced over the loops after the same have
been disposed in the desired position npon
the said coils and spools. When the rings
28 are thus forced into position, the body
of the solenoid may be said to be completed.
It is then placed in position on the lower
plate 15, the short extensions 27 of the loops
26 fitting within the grooves 29, 29 formed
in the plate 15. When the solenoid is in
position, the plate 18 is threaded over the
rods 11, 11 and forced down upon the top
of the solenoid, adjusting the grooves 29, 29
formed in the said plate over the ends of the
short extensions 27 of the loops 26, as shown
substantially in Figs. 1 and 2 of the draw-
ings. Screw nuts 30, 30 are engaged with
the threaded ends of the rods 11, 11 and
driven down upon the plate 18. The nuts
30, 30 are forced upon the loops 26, 26,
driving the overlapped ends of the long and
short sections thereof in closer juxtaposition,
and forcing in compact and fixed velation
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all of the spools 19, 19 and coils 20 and 21.
By means of this construction the separate
parts of the solenoid are held rigidly in po-
sition, being bound more firmly by rods 68,
68 and nuts 69, 69.

As before stated, an electric engine, of
which the above described solenoid com-
prises an element, may be provided for each
of the tamp bars B of a stamp mill. Con-
nected to the upper end of the tamp bar B
is a soft metal core 31, fitted within the eyl-
inder 22 to loosely move therein without un-
necessary vibration, The core 31 is formed
to a length equaling the length of the com-
piled spools 19, 19 plus one of the coils 20
or 21. The cylinder 22 thus serves to guide
the tamp bar B to hold the same in vertical
disposition above the anvil C of the mortar
A, With the engine arranged as thus de-
scribed, by alternately energizing the coils
20 and 21, the core 81 is raised and lowerced,
operating the tamp D to crush the ore caught
between the said tamp and anvil C.

The electric circuits whereby the spools
19, 19 and the coils 20 and 21 are energized,
are shown in diagram in Fig. 7 of the draw-
ings, together with the comnmutator and aec-
cessories to the circuits. The commutator
illustrated in said figure consists of two sec-
tors of metal, 32 and 33. The sectors 32
and 33 are suitably mounted on a wheel or
drum rotated by a shaft 84. Toosely mount-
ed upon the shaft 84 are radially disposed
arms 35 and 36. On the outer ends of said
arms 35 and 36 are suitably mounted brushes
37, 88, 39 and 40. Fach of the said brushes
is insulated from the arm 35 or 36 in which
it is mounted, and forms the terminal of an
electric circuit. The arms and brushes are
adjustable, as shown in dotted lines in Fig.
7. The circuits extending from these ter-
minals, operate to constantly energize the
spools 19, 19, and to alternately encrgize the
coils 20 and 21.

The circuit arrangement is as follows: The
brush 37 is connected by means of a branch
wire 41 to the main 60 of the electric supply.
The brush 40 is connected with the switch
terminal 43 by a wive 42. The switch ter-
minal 43 is disposed in contact relation with
the terminal of a branch wire 44, a continua-
tion of the coil 20. The coil 20, is connected
by a wire 45 to a common branch wire 44,
The branch wire 46 is connected with a re-
sistance coil 47, from which leads a wire 48
which contacts with the fixed post of a switch,
which, in its lower position, contacts with a
switch terminal 49. The switch terminal 49
is, by means of wires 50 and 51, connected
with the brush 38. The fixed terminal of
the switch operating upon the terminal 53 is
connected by means of a wire 54 to the coil
21. The opposite terininal of the coil 21 is
by means of a wire 55, 59 connected to the
comion branch 46. The connection between
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the branch 46 and the resistance coil 47 with
the brush 38 has been above outlined in trac-
ing the circuit energizing the coil 20.

As above described, the energizing of the
coils 20 and 21 is alternative. At all times
during the operation of the engine the spools
19, 19 are energized. The said spools are
connected by means of a wire 58 with both
of the switch terminals 57, 57, hence in both
thrown positions of the double throw switch
employed in this invention the wires 56 and
58 are in circuit with the main supply. The
wire 58 1s connected with one of the termi-
nals of the spools 19, 19. The opposite end
of the spools 19, 19 is connected to a wire
59, 45, 55, which is in turn connected with
the coils 20 and 21, and also with the com-
mon branch 46.

The operation of the circuits above de-
scribed is as follows: The shaft 34 is con-
stantly rotated in the direction indicated by
the arrow in Fig. 7. 'This rotation presents
the sectors 32 and 33 alternately to the
brushes 87, 39 and 37, 40, and also alter-
nately bridges between the brushes 38, 40
and 38, 39. In the drawings, the sectors are
shown in the disposition wherein the brush
37 is connected with the brush 40 through
the sector ‘33. In this arrangement of the
commutator the acting circuit is as follows:
The wire 56 is connected at ¢ with the main
61. The wire 56, through the switch 57, is
connected with the wire 58. The circuit fol-
lows the arrows marked ¢’. From the wire
58 the circuit passes, as shown by the ar-
rows, through the spools 19. At the oppo-
site end of the spools the terminal connects
with the wire 59, 45, which is connected
with the coil 20. The circuit passes through
the coil 20 in the direction of the arrows
marked ¢ and leaves the same by the wire 44.
The wire 44 is connected through the switch
terminal 43, when the switch is so disposed,
to the wire 42 which wire 42 is connected
with the brush 40. The brush 40 being in
contact with the brush 37 through the sector
33, the current passes from the said brush 37
through the wire 41 to the main 60 of the
supply, thus completing the circuit through
the spools 19 and the coil 20.

The circuit above described is established
through the spools 19 and the coil 20 simul-
taneously In this position of the sectors the
lower coil 21 is not energized, therefore the
active solenoid is constituted within the
length occupied by the spools 19 and the coil
20. The core 31 is lifted to the position
shown in dotted lines in Fig. 7, centrally
disposed with reference to the spools 19 and
coil 20, and above the coil 21.

When the commutator is rotated so that
the sector 33 passes out of contact with the
brush 40, it passes under the brush 39, con-
necting the latter brush with the brush 87.
This chsposfaon of the sectors operates to
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change the circuits as follows: The circuit
now 1is from the wire 56 through the ter-
minals 57, the wire 58, through the spools 19
to the wire 55. From the wire 55 the cur-
rent is through the coil 21. The coil 21 is
connected by means of the wire 54 to the
switch 53. The current in the coil 21 and
wires connected therewith is indicated by
the arrows marked 5. From the wire 53 the
circuit is through the wire 52 to the brush
39, from the brush 39 over the sector, to the
brush 37, and thence by the wire 41 to the
main 60.

With the current established as above de-
scribed, the coil 20 is deénergized, while the
coil 21 is excited. This changes the active
area of the solenoid to include the spools 19
and the coil 21. The core 81 is then dropped
by the downward pull, until it rests in the
relation to the lower coil 21 that it formerly
bore to the upper coil 20, causing thereby a
downward thrust or drop of the core 31,
tamp bar B and parts connected therewith.

The above described alternations of the
circnits are produced in rapid succession. It
is, however, desirable that the circuit estab-
lished in the coil 20 should be for an in-
creased period of time over that in which the
current is established in the coil 21. This is
for the reason that, attached to the core 31
1s the weight of the tamp bar B and tamp D,
requiring a greater length of time for the
current flow to produce the necessary mag-
netic lift. This is accomplished by shiftlng
the arm 86 to dispose the brushes 37 and 40
and 38 and 39 in closer relation each to the
other than are the brushes 87 and 39 and 38
and 40. This arrangement produces dispro-
portioned periods of time during which the
brushes 37 and 40 and 37 and 39 are in con-
tact with the same sectors, the brushes 37
and 40 being considerably longer in contact
with the sectors than the brushes 37 and 39.
As above described, the wire 45, 55, 59, which
forms the connection between the spools 19
and the coils 20 and 21, is connected to the
common branch 46. The circuit formed by
the branch 46, the resistance coil 47, the
wires 48, 50 and 51, the brush 38 and the
wires connecting the brushes 89 and 40 with
the coils 21 and 20, is provided to form a re-
lief circuit to dissipate or dissolve the in-
duced or static current produced by the in-
duction in the coils 20 and 21. The circuit
through each of the coils and the resistance
coil 47, is established whenever either of the
sectors 82 or 33 bridges the space between
the brushes 38 and 39 or 38 and 40. By
bridging the said brushes it will be notlced
that & completed circuit is formed, includ-
ing the coil 20, and the resistance coil 47 or
the coil 21 and the resistance coil 47. This
circuit through the resistance coil 47 and one
of the coils 20 or 21 is simultaneous with the
establishment of the active circuit in the
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A
other coil. For instance, as shown in Fig. 7,
the active current is established by the sec-
tor 33 bridging the brushes 37 and 40. This
disposition of the parts has established an
active current in the coil 20. The sector 32
coincidently bridges the space between the
brushes 38 and 39, thereby establishing a
circuit including the resistance coil 47 and
the coil 21. With the rotation of the sectors,
and simultaneously with the passage of the
sector 83 under the brush 39, the sectox 32
will pass under the brush 40. TIn this ar-
rungement an active circuit is established in
the coil 21, while the cireuit through the
brushes 38 and 40 is completed through the
coil 20 and resistance coil 47. By means of
this arrangement the inductive tension es-
tablished in the coils 20 and 21 is dissiputed
through the coil 47, thus avoiding arcing due
to the rapidly changing electro-magnetic
currents.

In the employment of the loops 26, 26, dis-
posed and constructed in the manner as
above described, I provide for the establigh-
ment of increased magnetic effects, present-
ing alternately active field flows, which as-
sist in the lift of the core 831. The magnetic
currents are, by reason of the laminated
and lapped end constructions, unimpaired
and unbroken.

The core 31 is provided with a series of
vertically disposed slots 62, 62; the cylinder
22 with a vertically disposed slot 63; and the
clamping plates 15 and 18 with vertically
disposed slots 64, 64; all for the purpose of
preventing the establishment of counter-cur-
rents in the cylindrical or ring-lilke members
of the construction, during the operation of
the invention.

Between the engine and commutator is dis-
posed the four pole double throw switch, in-
dicated in Tig. 7 of the drawings. When
this switch is lifted out of contact with the
terminals at both ends of the throw, the en-
gine is electrically disconnected. VWhen the
switch is thrown to the upper position,
wherein the blades are connected with the
upper switch terminals, then the wire 44 is
electrically connected with the wire 65,
which is connected to the main 60. The wire
42 is thereby thrown out of commission. As
above described, the terminals 57, 57 are
bridged by the wire 56, which is connected
with the main 61. By this arrangement, the
wire 56 is not thrown out of commission.
The switch blades, which in the lowered po-
sition contact with the terminals 53 and 49
in the upper position, contact with the posts
66, 67, which form mno part of the electric
circuit.  This throws the wires 50, 51 and
52 ont of commission. In this position the
rotation of the sectors does not affect the
coils 20 and 21 and spools 19. The current
thus established constantly flows through
the spools 19 and the coil 20, thereby lifting,
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and maintaining lifted, the core 31 and
parts connected therewith.

By this arrangement a simple device is
provided for holding the tamps suspended
during necessary repair or inspection. With
the dropping of the switch the tamps are
permitted to fall into lowered position.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is:

1. An electric reciprocating engine com-
prising a solenoid having a series of distinct
superposed section windings, the middle
winding being connected in series with each
of the end windings; an operating electric
circuit suitably connected with an electric
source embodying said middle winding and
one of said end windings of said solenoid; an
independent clectric circuit embodying a re-
sistance coil and connected with the inactive
end coil of said solenoid ; a supporting frame
for said solenoid; a rotary switch having a
plurality of curved metal sectors cylindri-
cally arranged and adapted to be rotated; a
plurality of brushes adapted to electrically
contact with said sectors, said brushes form-
ing the terminals of the said operating and
independent, circuits; and means for adjust-
ing the said terminals to vary the relative
distances between the said terminals to effect
a prolongation of the circuit closure in one
of the said end windings.

2. An clectric reciprocating engine com-
prising a solenoid having a series of dis-
tinet superposed section windings, the mid-
dle winding being connected in series with
each of the end windings; an operating elec-
tric circuit suitably connected with an elec-
tric source embodying said middle winding
and one of said end windings of said sole-
noid ; an independent electric circuit embody-
ing a resistance coil and connected with the
inactive end coil of said solenoid ; a support-
ing frame for said solenoid; a rotary switch
having a plurality of curved metal sectors
eylindrically arranged and adapted to be ro-
tated; a plurality of brushes adapted to elec-
trically contact with said sectors, said brushes
forming the terminals of the said operating
and independent circuits: and means for ad-
justing the said terminals to vary the rela-
tive distances between the said terminals to
effect a prolongation of the circuit closure
in the uppermost of the said end windings.

3. An clectric reciprocating engine com-
prising a solenoid having a series of distinct
superposed section windings, the middle
winding being connected in series with each
of the end windings; an operating electric
civeuit suitably connected with an electrie
source embodying said middle winding and
one of said end windings of said solenoid;:
an independent electric circuit embodying a
resistance coil and connected with the in-
active end coil of said solenoid ; a supporting
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frame for said solenoid; a rotary switch em-
bodying a plurality of curved metal sectors
cylindrically arranged and adapted to be ro-
tated; a plurality of brush arms revolubly
5 mounted concentric with the said sectors;
and electric contact brushes mounted on said
arms and forming the terminals. of the said
operating and independent circuits.

In testimony whereof T have signed my
name to this specification in the presence of 10
two subscribing witnesses.

WILLIAM ARMOR STEDMAN.

Witnesses:
Josgpa H. Darg,

F. ¥. Duerey.

Copies of this patent may be obtained for five cents each, by addressing the * Commissioner of Patents,
Washington, D. C.”




