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No. 760,289.

UNITED STATES

Pa,tented Ma.y 1'7, 1904.

PATENT OFFICE

ALFRED DAVID WILLIAMSON AND CECIL LESLIE SUMPTER, OF SHEF-
- FIELD, ENGLAND, ASSIGNORS TO VICKERS SONS & MAXIM, LIM-

ITED OF SHEFFIELD, ENGLAND.

ELECTRICAL APPARATUS FOR WORKING_ RECIPROCATING TOOLS.

. SPECIFICATION forming part of Letters Patent No. 760,289, d.a,thed M,&jr‘_l'?, 190.4‘_'

Applic&tiun filed January 31, 1903, Serial No. 141,300.

(No model,)

To all whom it may CONCEPIL:

Be it known that we, ALFRED DAVID VVIL-—
LIAMSON and Crcrn LESLIE SUMPTER. electrical
engineers, citizens of England, both resmlmcr
at The Rwer Don- W01ks She eld, in the
county of York, Enwland have JOlIlt]V_ in-

~vented certain new and useful Electrical Ap-
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paratus for Working Reciprocating Tools,

(for which we have made application for a pat- -

ent in Great Britain, No. 14,774, dated July 2,
1902,) of which the following is a specification.
This invention relates to apparatus for elec-
trically working reciprocating tools—such,
for instance, as planmw—machmesmm which
provision has to be made for automatically re-

versing the direction of motion of the tool and:
making the return stroke more rapid than the

operating stroke. For this purpose a reversi-
ble motor of variable speed is employed in
conjunction with two switches which control
the various electric circuits.
switches (the reversing-switch) is operated by
the reciprocating mechanismand completes in
rotation circuits which, first, drive the tool for-

ward; second, short-circuit the motor-arma- |

ture at the end of the forward stroke, thereby
slowing the motor; third, reverse the. motor,
the,reby driving the tool backward;: fourth

short-circuit the motor-armature toward the.

end of the backward stroke; fifth, reverse the
inotoragain. The other switchis also operated

from the mechanism and performs a double

function. Itisastarting-switchand automat-
ically cuts out resistances in the motor-circuit
step by step as the motor gets up speed, and it
also accelerates the motor on the return stroke
by automatically introducing, in conjunction
with the reversing-switch, an additional resist-
ance 1nto the motor field- circuit at the begin-
ning of the return stroke. |

In the accompanying drawmcrs Fw'ul e 11s
a diagram of the electrical connecmom Figs.
2 and 3 are end and side elevations of the ap-
paratus as applied to a vertical planing-ma-
chine. Kig. 4 i1s an elevation, and Fig. 5 a
vertical transverse section of the reversing-
switch, and Figs. 6 and 7 are corresponding
views ot the automatic starting-switeh.

frame of the machme and havmﬁ'

One of these

L

rst to Figs. 2 and 3, the motor

Referring

| M 1s armncred to drive thmua'h suitable gear- 50

ing the balanced tool- holdel hof a Vertlcal
"Jlanmcr—machme The motor i1s controlled by
means of a starting-switch SS and a revers-
Ing-switch RS. The former 1s driven, as will

be hereinafter described, through a ma,gnetic 55
clutch -disk ‘', mounted on the shaft %, on-
which are fixed pulleys /7, which support the -
balanced tool-holder. The pulleys /7', and
therefore the starting-switch, will turn in one
direction or the othel accmdmﬂ' to the direc- 60
tion of travel of the planmﬂ‘-machme The
reversing - switch is mounted on a rocking’
shaft or reversing - rod vz, ]ourna,led in the
ixed toward
each end suitable cam-shaped block% which 65
are arranged to engage with tappets 2* on the
machine-head at either end of 1ts travel in the
well-known manner.” By this means the re--
versing-switch RS is operated at the end of
the forward stroke and of the return stroke 7o
of the tool to reverse the direction of the mo- '
tor M, and consequently of the tool. .

- As shown in Figs. 4 and 5, the 1eversmg— |
rod 2 passes thr'oucrh a bush 7 1n a“ switch- -
board 7, of slate or  other suitable material, 7 5
and secured thereto by means of the ﬂanwe o
and the nut o and washer ». On the 1)r0]eot- |
ing end of the reversing-rod 7 is fixed a metal -
collar g, carrying two metal bars or fingers
¢t t. To each of these bars is fixed, by means -8o
of set-screws. w, passing through insulatirio- =
bushings », a metal carrier w, on which is*fit-""
ted a carbon contact block or brush. '---T-h'é'é'é*'-*"fi"’ |
brushes @ 6 are pressed by springs # against* -
contact-pieces 1234567, sultably fixed in 85

the board 7 and connected to the electric cir-

cuits, as shown in Fig. 1. To each of the -
brush-carriers o are also attached small metal =
brushes v 2/, which are arranged to bear on
the contact-pieces 8 9, respectively, in the for- 9o
ward and return positions of the switch. In
acldition to these a double metal brush z, car-
ried by an insulating-piece z' on the collar ¢,
bears on two of the three contact-bars 10 11
12 at various positions of the switch RS.

95
In Figs. 6 and 7 are shown the construc-
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2.

tional details of the automaticstarting-switch
S5, many of which are similar to those of
the reversing-switch RS and need not be again
described. The iron disk ', through which
the switch is operated, is fixed by set-screws
toa collar¢’, which is cottered to the driving-
shaft 2. The switch-arm is loosely mounted
on the shaft 4 and carries, in addition to the
insulated brushes ¢ 4, an electromagnet the
energizing-coll 7' of which is connected to

the brushes ¢’ /" and the magnetic circuit of

which 1s closed through the iron core 7" and
the iron disk ¢’. When the magnet is ener-
gized, the switch-arm is therefore magnetic-
ally clamped to the shaft %z and will move with
1t; but as soon as the circuit including the coil
S is broken the switch will cease to follow the
movement of the shaft 2. The brushes ¢’ '
cooperate with contact-blocks 13 14 15 16 17
1319, connected with the electrical circuit, as
shown in Fig. 1, and in addition a third brush
¢, (shown diagrammatically in Fig. 1,) in con-
Junction with contact-blocks 20 21, controls a
resistance in the field-circuit of the motor.

The operation of the apparatuswill be read-
1ly understood from a consideration of Fig. 1.
which shows the correlation of the various
parts of the electrical apparatus and the cir-
cult connectlons.

Whentheswitchesarein the positionsshown
1in Fig. 1, acircuit is completed from the -+ sup-
ply lead through a hand-operated starting-

switch, which may optionally be dispensed

with, brushes ¢, motor-field 7, (from right to
left,) back to the — supply lead. At the same
time another circuit is completed from the -
lead through brush ¢ of the automatic start-
Ing-switch S5, brush « of reversing-switch
RS, motor-armature g, (from left to right,)
brush 0§ to the— lead. The motor is now
working at maximum torque, driving the tool
1n the cutting direction.
the starting-switch is short-circuited by brush
', the magnet 7’ is not energized, and there-
fore the switch will be at rest. As the revers-
ing-switch 1s turned by the reversing mech-
anism from the forward to the backward po-
sitions it passes through an intermediate posi-
tion 1in which the motor-armature ¢ is short-
circuited through brushes @ 4 and resistance 7.
Inthis position the motor field-circuit remains

~as before, while thearmature-cireuitis discon-

55
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nected from the supply. The reversal of the
current in the armature is therefore completed
at a low speed and in a strong field. Assoon
as reversal has taken place, however, it will be
found on tracing the circuits in Fig. 1 that the
motor field-circuit is completed from the -
lead through brush ¢ of switch RS, brush ¢ of
switch 93, field-coil # in the same direction as

previously, and back to the — lead, while the
armature-circuit 1s completed from the + lead
through contact 14 on switch SS, coil 7. con-
tact 16, resistances ' »*+°, arm { of switch RS,
armature ¢, arm «, and back to — lead.

Thus

Since the coil 7 in

760,289

in the reversed position of the switch RS the
magnet 2" 1s energized, and therefore the
switch 55 1s rotated with the iron disk ', cut-

ting out Insuccession theresistances s’ 7747, As

the last of these resistances is cut out the brush.

¢ moves free of the contacts 20 21, and the re-
sistance 7 1s thus introduced into the field-
circuit of the motor. At the same time brush
«' short-circuits contacts 14 15, the energiz-
ing-coil /' 1s cut out of the armature-circuit,
and the switch SS comes to rest.  The motor
1S now working at maximum speed in the re-
turn direction. At the end of the return
stroke of the tool the reversing - switch is
turned back to its original position through
theintermediate short-circuiting position, and
the starting-switch is operated and the various
circuits controlled 1n a manner similar to that
above described, the disk ' in this case being
rotated in the reverse direction and the regu-
lating resistances #' +* #’ cut out in the reverse

order.

The switches above described are of a con-
venient construction for carrying out the regii-
lating arrangements of the device, but obvi-
ously may be modified greatly in construc-
tional details without departing from the in-
vention.

We claim—

1. Apparatus for electrically working re-
ciprocating tools, comprising a reversible elec-
tric motor, a reversing-switch and a startinge-
switch operated from the reciprocatine mech-
anism, and circuits connecting the motor and
switches, substantially as deseribed.

2. Inapparatus for clectrically working re-
ciprocating tools, a starting-switch consisting
of a collar mounted loosely on a shaft, switch-
arms attached to the collar, an electromagnet

attached to one of the switch-arms, a disk of

magnetic material keyed on the before-men-
tioned shaft and in close proximity to the said
electromagnet, and contact-picces and circnits
leacding therefrom, substantially as described.

3. In apparatus forelectrically working re-
ciprocating tools, a reversing-switch consist-
ing of a reversing-rod operated from the re-
ciprocating mechanism, switch-arms attached
to the said rod, brushesattached to the switeh-
arms but insulated therefrom, and contact-
pieces and circuits leading therefrom, sub-
stantially as deseribed.

4. Apparatus tor electrically working re-
ciprocating tools comprising a reversible elec-
tric motor, a reversing-switch operated by
the reciprocating tool at each end of itsstroke,
a resistance-coll connected between two con-
tact-pleces and circuits connecting the said
contact-pieces to the motor-armature througeh
the switeh before each reversal of the latter.
substantially as deseribed.

5. Apparatus tor electrically working re-
ciprocating tools, comprisingareversible elec-
tric motor, a reversing-switch and a starting-
switch operated from the reciprocating mech-
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anism, contact-pieces 10, 11, 12 and brush z
on the reversing-switch, contact-pieces 20, 21
and brush 2’ on the starting-switch, a resist-
ance-coll fand circuits connecting said motor,
contact - pteces, brushes and resistance-coil
during the return stroke of the tool, substan-
tially as desecribed. |

- 6. In starting and reversing switches for
electrically working reciprocating toolsa mag-
netizing-coil attached to the switeh and mov-
ing therewith, resistance-coil in series with

the magnetizing-coil and circuits connecting |

the said magnetizing and resistance coils with
the motor - armature substantially as de-
scribed. | 15
In testimony whereof we have hereunto set
our hands In presence of two subscribing wit-
nesses. = | | |

ALFRED DAVID WILLIAMSON,
CECIL LESLIE SUMPTER.

Witnesses:
THOMAS RENSHAW, |
Henry F. H. MARSDEN.
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