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UNTTED STATES

PATENT OFFICE,

JOSEPH N. McLEOD, OF BROOKLYN, ASSIGNOR TO THE McLEOD ELECTRIC
MANUFACTURING COMPANY, OF NEW YORK, N. Y.

MAGNETO-ELECTRIC MACHINE.

SPECIFICATION forming part of Letters Patent No. 495,138, dated April 11, 1898.
| Application filed April 15,1892, Serial No. 429,264, (Nomodel,)

To all whom it may concern:

Be it known that I, Josepa N. McLEOD, a
citizen of the United States, residing at Brook-
lyn, in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Magneto-Electric Machines,
(Case A,) of which the foliowing is a specifi-
cation.

T'his invention relates to magneto electric
machines, and especially to such as are de-
signed for use as blasting machines for ex-
ploding electric fuses.

The invention aims to provide a compact
machine operated by a simple and effective
movement, and the mechanism of which is so
simple and cheap as to enable the machine to
be constructed at a reasonable price.

The machine is constructed to be operated
through the medium of a vertically sliding
operating bar to which is applied a suitable
handle. Thisbarisso connected through in-
tervening multiplying gearing with the arma-
ture, that a single stroke of the bar drives the
armature at sufiicient speed, and for a suffi-
ciently long time, to send out the proper elec-
tric discharge suited to the exploding of the
fuses.

The machine is adapted to be operated by
either a pull-up movement or a push-down
movement ot the bar by asimple modification
of the internal construction.

Figure 1 of the accompanying drawings is
a front elevation of a machine to be operated
by a pull-up movement, the front side of
the box being removed. Fig. 2 is a side ele-
vation of the operative parts partly in section,
and the inclosing case or box being wholly
in section. Fig. 3 is a diagrammatic eleva-
tion showing the circuit connections. Figs. 4,
o and 6 are fragmentary views showing the
circuit-breaker in three different positions.
Fig. 7 is a front view corresponding to Fig.
ied construction adapt-
ed to a push-down machine. Fig. 8 isa frag-
mentary view showing a further modification.

I will first deseribe the construction shown |

in Kigs. 1, 2 and 3.

A designates the inclosing case or box, and
B the field-magnet of the magneto machine
mounted therein.

r

discharged over the line.

| 3, is or may Dbe an ordinary shuttle-wound

Siemens armature.

D D are the field exciting coils.

T'he opposite brushes of the commutator E
are connected in a local or short-cireuit ¢ a,
Fig. 3, which is normally closed through a
circult-breaker If, while on opposite sides of
thiscircunit-breaker wires are connected to the
binding posts p and n to which the line wires
extending to the fuses are to be connected.
It will be seen that the field coils are in se-
ries with the armature, and the field-magnet
being an electro magnet, the first rotation of
the armature serves by induction from the
residual magnetism in the field-magnet to
generate acurrent which by being maintained
on the short-circuit a a, 1s caused to fraverse
only the low resistance of the coils D D, and
of the armature coil, so that by its inductive
effect upon the field-magnet, it quickly builds
up the magnetism thereof, and thereby in
turn increases the electro-motive force gen-
erated in the armatuare, so that by the time
the rotation of the Iatter has been continued
sufficiently long to bring it to full speed, the
electro-motive force has been increased suf-
ficiently to enable it to force a current of suf-
ficient volume over the resistance of the line
to explode the fuses. The circuit-breaker K
1s adapted to break the local circuit toward
the end of the operating stroke, so that the
electro-motive force so accumulated is thus
In this respect the
machine is of the construction usuaily adopt-
ed in magnetic electric blasting machines.

The armature is driven through multiply-
ing gearing from an operating bar (z mounted
to slide vertically in the case. 'T'he upper
end of this bar passes out through the top of

| the case, and carries a handle H by which it
- may be worked.
| be given by pushing the bar downwardly or

The operating stroke may

by pulling it upwardly as may be desired. In
Figs. 1 and 2 1t i1s shown as a pull-up ma-
chine, The sliding bar G has fixed to it a
slotted cross-arm or head I, in the slot of
which works a pin or roller ¢ on the end of a
vibrating arm or erank J. This arm is pref-
erably fixed on a shaft 9 extending across the
machine and having bearings in frames ¢q ¢’,

C 1s the armature, which as shown in Fig. I in which the armature shaftalsohas bearings.
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brated from the position shown in full lines
to that shown in dotted lines in Fig. 1.

To the arm J is fixed a ratchet-wheel K

which is engaged by a pawl & mounted on a
gear-wheel I.. This gear-wheel meshes with
a pinion b fixed to the gear d, which meshes

with a pinion e fixed on the armature shaft.

The gears L, b, d, e, constitute multiplying

gearing for communicating the advancing

movement of the vibratory arm J to the ar-
mature.

municated through the ratchet-wheel K and

pawl £, while the retractile vibration of the

arm J I8 not transmitted, the ratchet-wheel

K returning idly, while the pawl k clicks over:

its teeth. The pawl & is pressed toward it by
a spring f. The operating bar G slides
through bearing plates » and +’, and is
stopped at the opposite limits of its move-
ment by suitable stops. A stop-pin sstrikes
the plate » to limit its upward movement,
while its downward movement is limited by
its bottom end striking a stop-plate or cush-
ion s’

The circuit-breaker I consists of two parts,
namely, a conducting sector ¢ carried by the
wheel K or otherwise connected to the arm J
$0 as to vibrate therewith, and a spring con-

tact arm /v arranged normally to press against |

the periphery of the sector to complete elec-
trical connection therethrough, as shown in

Fig. 5. The sector ¢ is in communication

‘with the binding post » through the frame

and gearing of the magneto machine which
constitutes a part of the circuit. As thearm
J swings toward the position shown in dotted

lines, this sector ¢ swings downwardly in the

direction shown in Figs.4,5and 6. Shortly be-
fore the end of the movement of the arm the
end of the sector passes out from under the
end of the spring /2 asshown in Fig.5,and in
so doing the spring /2 by its elasticity follows it
and for an instant remains in contaect with
it, but at the next instant the spring reaches
the limit of its movement and the sector
breaks contact with it, thereby causing a
spark to fly between, as shown at « in Fig. 6.
T'his spark, which always follows the break-
ing of the contact of the respective members
of the circuit-breaker, and which varies in
intensity with the variations in potential at
the opposite contacts of the circuit-breaker,
has as is well known the effect of oxidizing
the contact surfaces, so thatin course of time
they become covered with an insulating coat-
ing of oxide. My improved construction of
circuit-breaker causes this oxidation to oc-
cur in a different place from where the nor-
mal conductive contact between the respect-
1ive members of the circut-breaker takes
place. During the ordinary contact,the nose
h" of the spring is in contact with the periph-
ery of the sector, and is kept polished by the
rubbing of the latter against it, and also in
turn keeps the surface of the sector polished

This advancing movement is com-

495,138

~ As the handle is pulled up, this arm J is vi- | ing eontact, however, by reason of the Inward

movement of the spring hpast the end of the
sector as shown in Fig. 5, the spark passes
not between the conduecting portion 2’ and
the sector, but between the point 2* and the
sector, as shown in Fig. 6. The oxidation 18
thus to this extent removed from the surface
I/, so that no amount of oxidation will 1m-
pair the conductivity between the spring and
sector prior to the instant of breaking the
circuit, the only oxidation occurring at the
point 2% of the spring, and at the corner g~ of
the sector. | ‘
The operation is as follows:—In operating

the pull-up machine shown in Kigs. 1 and 2

(the circuit terminals having been properly
connected to the binding posts p and n) the
workman places his feet on the projecting
foot rests 727 to hold the machine firmly down,

and then grasping the handle I, he pullsthe

latter upward to the position shown in dotted
lines, commencing slowly and increasing the
speed at which he pulls continually until the
end of the stroke. This movement swings
the arm J to the position shown in dotted
lines, and its vibration is communicated
through the multiplying gears to the arma-
ture, driving the latter at a rapid rotation and
cenerating a continually increasing electro-
motive forece, until just before the end of the
stroke the circuit-breaker acts to break the
local circuit, whereupon the electro-motive
force 1s made effective to generate the cur-
rent over the line to explode the fuses.

In the modified construection shown in Ifig. 7,
the machineisoperated by pushing the handle
downwardly.
ingly arranged on the opposite side, as shown
at I’, and the vibrating arm J is also on the
opposite side, asshown at J’. This results in
driving the armature in the same direction as
before. DBy constructing the armature and
commutator to revolve in the opposite direc-
tion, the construction shown in Fig. 1 need
not be altered except by reversing the teeth
of the ratchet and the direction of the pawl.
The construction shown in Fig, 7, however, is
deemed preferable. The sector ¢ (here let-
tered ¢g’) and spring contact arms 5 (herelet-
tered /') are also transposed, being placed at
the left instead of at the right. The opera-
tion 18 the same as before described, except
that the operator first pulls up the handle I’
thereby sliding up the operating bar G’ to the
top of its stroke and causing the ratchet-
wheel to click idly past the pawl; the opera-
tor then foreibly thrusts down the handle at
a continually increasing speed until the bot
tom of the stroke is reached. |

Instead of communicating the motion
through the operating bar to the vibrating
arm J or J’ through the medium of a slotted
arm or cross-head engaging a pin or roller on
the vibrating arm, the motion may be com-
municated in some other way if preferred.
One such way is shown in Fig. 8, where the

and free from oxide. Aftheinstantofbreak- | vibrating arm here lettered 2 is connected

The slotted arm I is accord-
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by a link m to a pivotal piece I? fixed on the
operating bar G The operating bar might,
however, be otherwise connected or geared
to the arm J’, or directly to the oscillating
member of the ratchet and pawl connection.
Obviously the power may be communicated
either through a ratchet wheel to the pawl
and thence to the multiplying gear, or it may
be communicated through the pawl to the
ratchet wheel and thence to the multiplying
train.

I claim as my invention the following-de-
fined novel features, substantially as herein-
before specified, namely:

1. In a magneto electric machine, the com-
bination with the rotary armature of an oper-
ating mechanism consisting of a vertically

- sliding operating bar, a vibrating ecrank arm
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connected thereto, a circuit-breaker connected
to sald arm, and aratchet and pawl and multi-
tiplyinggear mounted concentricallywith said
arm to be driven therefrown, said gear forming
the first of a train interposed between the
ratchet-and-pawl and the rotary armature for
communicating the forward osecillations of
sald arm to the armature during the operative

. stroke of the bar.

2. In a magneto electric machine, the com-
bination with the rotaryarmature of an oper-
ating mechanism consisting of a vertically
sliding operating bar, a slotted eross-arm car-
ried thereby, a vibrating erank arm having a
pin engaged by the slot in said Cross-arm so
as to be vibrated by the longitudinal move-
ment of the bar,a ratchet and pawl and mul-
tiplying gearing between said arm and the

rotary armature, and a circuit-breaker the os- |

cillating member of which is earried by said
arm, and arranged to break contact with the
stationary membertoward the end of the work-
ing stroke of the operating bar.

d. In a magneto machine, the combination
with the rotary armature of anoperating han-
dle movable back and forth over a predeter-
mined stroke, a ratchet and pawl and multi-
plying gearing interposed between said han-
dle and the armature, and a circuit-breaker
consisting of an oscillating sector connected
to sald operating handle, and a spring contact
arm, the nose of which normally contacts with
the periphery of the sector, arranged to break
circuit toward the end of the working stroke
of the operating handle by the movement of
the seector out of contact with said spring arm,
whereby during such movement the arm fol-
lows the end of the sector before breaking con-
tact therewith, and thereby causes the result-
ing spark to pass between the sector and a
point on the spring arm beyond the normal
contacting nose thereof, so that the oxidation
of said nose and the consequent insulation of
the members of the circuit-breaker from each
| other 1s avoided.
| 4. The combination with the rotary arma-
ture of an operating mechanism consisting of

a vertically-sliding operating bar G, a slotted
| cross-arm I carried thereby, a vibrating crank-
arm J having a pin engaged by the slot in
| said arm, a ratchet-wheel K pivoted concen-
| trically with said arm, a pawl L, a gear-wheel
L concentric with said arm ard driven by said
arm through said ratchet-and-pawl, and mul-
tiplying gears for communicating accelerated
rotation therefrom to said armature.

In witness whereof I have hereunto signed

my name in the presence of two subsecribing
witnesses.

JOSEPH N. McLEOD.

Witnesses:
ARTHUR C. FRASER,
GEORGE H. FRASER.
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