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No. 788,450.

UNITED STATES

Patented April 25, 1905.

PATENT OFFICE.

PAUL CENTNER, OF VERVIERS, BELGIUM.

ELECTRIC RECIPROCATING TOOL.

SPECIFICATION forming part of Letters Patent No. 788,450, dated April 25, 1905,
Application filed January 24, 1905, Serial No. 242,650,

To all whom tt may concermn:

Be it known that I, Paur CENTNER, en-
oineer, a subject of the King of Belgium, and
a resident of Rue des Six-Cents Franchi-
montois, Verviers, Belgium, have invented
certainnew and useful Improvements in Itlec-
tric Reciprocating Tools, of which the follow-
ing is a specification.

This invention relates to improvements 1n
electric tools having a reciprocating recti-
linear motion, such as percussive drills and
the like. Its main object consists 1n produe-
ing a rectilineally - reciprocating magnetic
field for obtaining the reciprocating motion
of the tool without resorting to the use of a
commutator of any kind.

FFor the sake of clearness the invention will
be heremnafter described as applied to a per-
cussive drill; but it is to be understood that
it may be applied to any kind of electric tool
having a rectilinear reciprocating motion.

In the annexed drawings, Ifigures 1 to 7,
inclusive, are diagrammatical views of the
electric part of a percussive drill constructed
according to the invention. Iig. 8 shows a
side elevation of the percussive drill. Iig. 9
is a plan view, and Kig. 10 an end view,
thereot.

As a principle the rectilineally-reciprocat-
ing field is obtained by means of a biphase
winding, in which are sent two alternating

=y, _ |
currents of different frequency. Thus, re-

ferring to Fig. 1 of the accompanymmg draw- |

ings, the two sinoidal curves @ b ¢ d and « 0’
¢’ d’ represent the two currents ol diflerent
frequency. From the point a, which 1s com-
mon to both curves, the phase difference 1n-
creases to the point ¢, where the phases of the
two currents are in opposition. Krom the
point e the phase difference dimmishes again
up to the point f, from which point the above
cycle is repeated. Calculation shows that
the direction of displacement of the magnetic
field depends upon the size of the angle ol
shift between the two currents, from which
it results that the direction will change at
each of the points @ e f, &e.—that 13, at the
moments when the differences of phase as-
sume successively the values zero and maxi-

so mum—so that the induced part will have 1ts

S T o ol e

motion reversed at those points by the re-
versed action of the magnetic field.

The part of the apparatus which produces
the field, and which I will eall the “stator,” 1s
constituted by a number of thin solt-1ron
lamine ¢, Ifig. 2, of suitable dimensions and
provided with notches 4, 1n which are ar-
ranged the conductors + of the biphase wind-
ing. The lamine ¢ are bolted together be-
tween cheeks £, as shown, at the cross-sec-
tion of the entire apparatus at Fig. 3, and
they are varnished upon one of their faces in
order to obviate Foucault currents. The
laminge ¢ are so arranged that on the side
facing the air-space between the stator and
the moving part the combined laminge have
the form of a portion of a hollow cylinder
for the purpose of diminishing the reluctance
of the air-space, as under these conditions
the opposite active surfaces of the stator and
the moving part are considerably increased
relatively to the width of the stator. ™The
conductors ¢, covered with suitable insulat-
ing material, are arranged in the notches
h with the interposition of a layer of a suit-
able 1nsulating fabric /, as shown to an en-
largedscale at Fig. 4. The winding of the con-
ductorsis arranged according to the diagram
shown at Fig. 5. One of the currents flows
through the conductors ¢, (shown in ftull
lines,) the conductors 7 (shown 1n dotted
lines) having the other current flowing
through them. The several colls are wound
alternatelyin opposite directions. The mov-
able induced part is also construeted of thin
iron lamine m with notches n, as shown at
['ig. 6, the length of this part being equal to
about half the length of the stator. The
notches n are filled with conductors formed
as a developed squirrel - cage winding ar-
ranged as shown in the diagram at Ifig. 7.
On the side opposite to the notches n the
lamine are formed with dovetailed noteches
0, which serve for fixing the same upon corre-
sponding dovetailed projections on the mid-
dle part p. As shown at Ig. 3, the con-
struction 1s made double—that 1s to say, 1t 1s
composed of two stators constructed as de-
scribed, between which is situated the mov-

| ing part composed of two sets of the laminw
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m, which are both connected to the part p, as |

above described. The two stators bemg
suttably fixed to a support and the moving
part being so carried as to be capable of slid-
1ng to :;md fro between the stators, if now

there be passed through the Vs’”llldll]ﬂs g and »
of the latter altellmtmo currents ot di1fferent

Irequency the 108111‘511’10 field having an alter-

nating rectilinear motion will pr oduce a cor-
responding alternating motion of the moving
part, the amplitude “of which will depend
upon the frequency of the two currents and
the number of poles of the winding.

As above stated, the above- described ap-
paratus Is apphcable with advantage for pro-
ducing the reciprocating motion of tOOlb such
as percussive drills and the like, such tools
bemg directly connected to the moving part
of the apparatus.

The above-described electric arrangement
having been understood, I will now refer to
Ifigs. S to 10, which show how the same is to

be applied 1 in the speclal case of an electric

percussive drill,

fixed p&rt or Suppozt 1 W‘hlch carries Lhe ad—
vancing serew-spindle 2 2 and whic 1 may be of
any convenient known construction, and a
moving part which can slide upon the Sup-
port 1 by means ol two shides 3 and which is
composed ol theoperative devices forimpart-
g the reciprocating motion to the drilling-
tool 4, the motion of which is obtained b?’
means of a magnetic field having a recipro-
cating rectilinear motion, which is produced
as above stated. The cyhndl ical stem 35,
oneend ol which is fixed by means of &sochet—
piece 6 and keys to the drilling-tool 4,
serewed at the other end to the central c;up-
port of the induced movable part m of the
electric motor with magnetic field having a re-
ciprocating rectilinear Totion. As her einbe-
fore descubed this movable part 1s arranged
parallel to the stator, which 1s constituted by
two similar elements g g, secured between two
cheeks & & by means of screw-bolts. Under
the influence of the two alternating cur-
rents ol different frequency sent thr oucrh the
windingsof thestator the movable p%rt m has
ar GClpI‘OGELtlIlG‘ rectilinear motion 1mpa,rted to
1t relatively to the stator, which motion is
consequently also impar ted to the drilling-
tool 4. The moving part m has attached £0
its rear end a rod 10 of square section and
with a collar 11, against which bears a helical
spring 12, befumo' with 1ts other end against
2 cross-head fixed to or formed in one with
the cheeks k. This spring serves to store up
the energy of the back stroke of the moving
parts and to mmpart the same thereto dunnrr
the forward stroke. The construction of the
stator and the moving part is such that the
latter cannot receive any rotary motion rela-
tively to the stator. Ifor this reason it 1s

65 necessary that the stator ¢ shall receivethe |

788,450

necessary Intermittent rotary motion that
has to be communicated to the drillimg-tool 4.
The arrangement for this purpose is as fol-
lows: The ends of the cheeks & ke, carrying
the stator, are bolted, respectively, to two

pieces 13, which are made to constitute
Jjournals oapable of turning in bearings 14,

fixed to the slides 3, which are secured to-
cether by conne(_,tmtr bolts 15 and which
Shde In dovetail fruules on the Iframe 1, as
shown at Ifig. 10. Between the bearings 14
and collars on the journals 13 are lllt(‘l]}(}%(‘(]
rings with antifriction-balls 16, which reduce
the frictional resistance and at the same
time take the thrust of the journals. TFor
the purpose of adjusting the ball-hearings
for making good wear and preventing looso-
ness the ends of the Journals 13 are Formed
with serew-threads, 011 which are screwed ad-
Justing-nuts with lock-nuts. The rear jour-
nal 13 carries a ratchet-wheel 17, with which
1s engaged a pawl 18, Fig. 10, by means ol
which an intermittent rotar y motion is im-
parted to the ratchet-wheel and trunnion.
The pawl 18 18 mounted upon a piston or
plunger 19, contained in a small cylinder 20,
which communicates by a pipe 21 with the
outer end of a cap 22, screwed upon the end
of the journal 13 The connection of the
tube with the (/‘Lp 1s eflected by means ol a
stulling-box 23, which allows of the rotation
ol the cap 1‘el&tivel}r to the tube 21. At
each back stroke the rear end of the rod 10 of
the mduced part, which slides through a
square hole in the journal 13, enters the c cap
22 and compresses the air ther eln, so that the
compressed air 1s made to raise the piston 19
and the pawl 18. The latter thus causes the
ratchet-wheel 17 to turn through a distance
of one tooth, whereby both the stator and
the moving p:{LI’L ol the drill, together with
the drllluw-tool 4, are all tur ned to a corre-
sponding e\tent the induced part being
made to turn with the stator by reason ol he
square part of the rod 10 being carried around
by the corresponding square hole in the ; jour-
nal 13. A spring 24, connected at one end to
the pawl 18 and at the other end to an exten-
sion of the small cylinder 20, keeps the pawl
in engagement with the ratchet - wheel 17
and also draws the pawl down again aflter it
has been raised, as described.

Having now described my invention, what
I claim as new, and desire to sccure by Liet-
ters Patent, 15—

1. In electric percussive drills and like
tools, a device for obtaining a magnetic field
hawntr a rectilinear 1e01pmc‘1,tmw motion,
00115181;1110' of a biphase winding in which ar X
sent two. alternating curr (,ntc, of dilferent
lrequenczv '

In electriec percussive drills and like
toolcs, a device for obtaining a magnetic field

having a rectilinear 1001])10(,.111111111* motion,
OOllSlStlIl'iT of a stator formed of a group of 3
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1iron laming secured side by side and having
notches 1n which are arranged conductors
forming a biphase winding through which two
alternating currents of different frequency
are made to pass, so as to produce a recipro-
catingfield causing a reciprocating rectilinear
motion to be imparted to a moving induced
part arranged parallel to the stator and com-
posed of 1ron laminge, in notches of which is
arranged a winding of a developed squirrel-
cage form, substantially as described.

3. In electric percussive drills and like
tools, a device for obtaining a magnetic field
having a rectilinear reciprocating motion,
consisting of a stator formed of two parallel
groups of iron laminge secured side by side
and havingnotches in which are arranged con-
ductors forming a biphase winding through
which two alternating currents of difTferent
frequency are made to pass, so as to produce
a reciprocating rectilinear motion to be im-
parted to a moving induced part arranged
parallel to the stator and composed of two
sets of 1ron laminge having notches in which
1s arranged a winding of a developed squir-
rel-cage form, substantially as deseribed.

4. In electric percussive drills and like
tools, a device for obtaining a magnetic field
having a rectilinear reciprocating motion,
consisting of a stator formed of two parallel
groups of 1ron lamine secured side by side
and having notches inwhich are arranged con-
ductors forming a biphase winding through
which two alternating currents of different
Irequency are made to pass, so as to produce
a rectilinear motion to be imparted to a mov-
mg induced part arranged parallel to the sta-
tor and composed of two sets of iron lamine

&

having notches in which is arranged a wind-
ing of a developed squirrel-cage form, the
active surfaces of said stator and of said
moving part being respectively of a concave
and a convex form, substantially as de-
scribed.

5. In combination in an electric percus-
sive drill, a stator provided with notches,
sald notches locating a biphase winding in
which are sent two alternating currents of
different frequency producing a rectilineally-
reciprocating magnetic field, a movable in-
duced part rigidly connected to the drilling-
tool, and provided with notches in which 1s
arranged a winding of a developed squirrel-
cage form, satd movable part being mounted
upon rods 5 and 10 which pass through jour-
nals 13 fixed to the framing of the stator, said
rod 10 being of square section passing through
a square hole 1in the rear journal 13, and pen-
etrating at its back stroke into a cap 22 so as
to compress the air therein, a cylinder 20, a
tube 21 connecting said cap with said cylin-
der, a piston 19 in said cylinder, a pawl 18
carried by said piston, a ratchet-wheel 17
tixed to the framing of the stator, said ratchet-
wheel being engaged by said pawl, whereby
a step-by-step motion is imparted to said
stator together with said movable part and
sald drilling-tool, substantially as described.

In testimony whereof I have signed my
name to this specification i the presence of
two subscribing witnesses.

PAUL CENTNER.

Witnesses:
Jos. LAFFIN,
Ep. THIRIONET.
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