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JOHN ALFRED LAWRENCE PEALING, OF SEACOMBE, ENGLAND..

PORTABLE DRILL.

983.083. E

Specification of Letters Patent:-

Patented Jan. 31, 1911.

Application filed May 12, 1910. Serial No, 560,957, ’

To all whom i may concern: ‘
de it known that I, Joux Azrrep Law-
reNcr Pranive, a subject of the King of
Grreat Britain, residing at Seacombe, in the
comnty of Chester, in the Kingdom of Eng-
Iand, have invented certain new and useful
Improvements ‘in- Portable Drills, of which
the following is a specification. =
This invention relates to improvements in

portable drills for use in drilling holes in

metal, for instance, ships’ plates, boilers and
the like. of the kind having-an electro-mag-

netic holding-on device and an electric dviv--

ing motor. the magnetic fields of which ave
produced by the same set of coils so that the
flux due to these coils traverses both the
nmoetor and the helding-on magnets. -

The invention hasw for its object to pro-.
vide an improved construction of suchi a drill
“which shall be simple to manufacture and
‘shall form a strong structure and shall be

simple to use and control. Con ‘
‘The invention will be described - with
reference to the accompanying drawings.’

In these drawings;—Tigure 1, isian eleva-.

tion of the complete drill partly in-section
on line 11, Fig: y i
Iig..8. a vertical section on line 3—3. Iig.
27 g 3% a corresponding view showing a
modified form of the switch device shown
in Fig. 8: Fig. 4, a view of the controlling
switch with the cover plate retsoved ; Fig. 5,
a view of the base plate or pole piece on
which- the contrelling switch is” mounted ;
Fig. 6, a view from below of part of the drill
fe~ding device; Tig. 7, a view from above
of this part, a covering ring being removed;
g, 8. n side view of this part; Fig. 9, a

vertieal section showing a modified form of

feeding device; Fig. 10, a vertical section
showing: the ‘method’ of mounting a hand
wheel on the duill holder for use when tap-
ping. and Fig: 11, a diagram of the eclec-
trical connections of the apparatus. ‘

The improved drill comprises a pair of
holding-one electromagnets 4 and 5, a drill

‘holder 6 and feed device located. betiveen

these magnets and an electric motor 7 for

rotating the drill arranged at the outer end '}

of the holding-on magnet 4 and driving the
drill holder through woim gearing 7 and 8,
the whole apparatus being so arranged that
the same coils 9 and 10 serve for energizing

the holding-on magnets and for providing’

the field of the motor 7, the outer end_of
the core of the holding-on magnst 4 forming

2: Fig. 2, a plan view;

i : . :
one field pole 11 of the motor, (see Fig. 3),
while the other pole 12 is comnected to the
holding-on ‘magnet - 5 through the parts
which support the drill holder.. o
The core of the magnet 4 is separated, as
completely "as’ is structurally convenient

from the surrounding magnetic parts of the

apparatus. - This inay be effected by remov-
ing all magnetic connecting pieces’ between
this core and the rest of the apparatus and
stupporting it in position by means of non-

magnetic material, for Instance, rings of

brass’ inserted between it and- the casing.
Instead, however, of entirely separating this

-core, 1t 1s in some cases found preferable
for consteuctional reasons to leave a thin.

cennecting ving between the -core and the

“casing as shown in Figs. 1 and 8.  This part

may. then be so dimensioned that it very
quickly becomes  magnetically - saturated.
To.effect this it may be either perforated
with-a number of holes or machined down

to a sufficiently small thickness:

In the arrangement shown in the draw-
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ings the core of the electromagnet 4 is at- -

tached to the adjacent parts by a thin ring

18 which may be perforated at a number of
points, and the core is supported from: the
casing “at its other end by a ring 14 of
brass or other non-magnetic material.

The drill .holder 6 is adapted to slide
axially in a sleeve 15 and to be fixed at
various positions therein by a spring pin

‘16 ‘engaging in holes 17 in the drill kolder

spindle, the sleeve 15 being also conmected
with the drill holder by means of a groove
and feather .18 and being similarly engaged

with the worm wheel 8 by means of which

it is rotated:” The sleeve 15 is provided at

‘its Tower end with,an external screw. thread

which is engageéd by an internally threaded
collar 19 which is held between thrust bear-
ings 20 and 21 so that it is free to rotate
but is held againgt axial movemient. On this
collar 19 is mounted a hand wheel 92. Tt
will be obvious that if while the drill is in

-operation this hand wheel 22 be.either held

stationary or retarded by means of a brake
the sleeve 15 will be caused to move axially
through the collar 19 and so feed forward
the tool.  The retarding of the wheel 22" is

effected by means of a brake or equivalent

device! In the preferred form of construc-
tion a magnetically operated retarding de-
vice 1§ used. Tor this purpose a winding

23 is arranged avound the part in which the
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drill-feeding sleeve 15 works.

2]

: This wind-
ing 23 provides the flux by means of which

the brake is operated. In the form of brake.

shown in Figs. 1, 6, 7 and 8 of the draw-

ings the hand wheel 22 is formed with a -

center part 24 of magnetic material and
the greater part of its rim of non-magnetic
material. ’

An annular cover plate 26 of non-mag-

netic material is placed over the rim of
the wheel as shown in Fig. L.

The center part 24 is in direct connec-
tion with the collar 19 and so forms part
of the path for the flux due to the coil 23.
Two pieces 25 (see Figs. 7 and 8) of mag-
netic material are arranged so as to extend
radially through apertures in the rim and
are attached to-the rim. The above men-
tioned parts are shown in Figs. 1, 6, 7 and

8, Fig. 6 showing the under side of the

lrd

hand wheel, Fig. 7 the upper side with
the non-magnetic cover plate 26 (Fig. 1) re-
moved, and Fig. 8 a side view-of the wheel.
rrom Fig. 7 it will be seen that the magnetic
central part 24 has two recesses in its pe-
riphery at 27 and 28. The rim carrying
the pleces 25 niay be angularly -adjusted
relative to the center part so as to vary
the reluctance, of the magnetic path to the
projections 25 (which- act as pole picces)

by bringing these pieces to lie to a greater
~or less exterit,in front of the recesses 27 and.
28, in the periphery of the part 24. In the.
_position: shown the path has the oreatest
reluctanee to which it can be adjusted. since
the recesses are cntirely in front of the parts.
94, The adjustment may be fixed by means |
cof a screw 29 working in a slot 30 in thé .

under part of the hand wheel (sce Iig. 6).
It will be obvious that I may if desired use

any equivalent fastening device.
‘The casing which lies outside the coils

23 ‘and forms part of the frame of the ap-

" patatus is of iron and may be at one or
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both sides, as shown at 31 on the left hand
side in Fig. 1, made considerably thicker:

than at the other parets so that the greater
part of - the return flux is concentrated at
said thickened part or parts. Accorclingly
as thie projections or pole pieces 25 on the

Y

hand wheel pass these parts they experience |
a pull tending to prevent their forward

be seen that as
99 1y at
to cause

movement. - It will thus
the sleeve 15 is rotated the wheel
frequent intervals retarded so as
relative movement hLetween the
sleeve 15 and the collar 19 and give the
necessary feed to the tool. Tt will further

be seen that the adjustment of the reluc-
tance of the magnetic path to the pole pieces
95 will vary the strength of the pulls ex- |
erted on the hand wheel 22 and accordingly
the rate of feed of the tool. !
An alternative method of producing the
feeding forward of the diill {see Iig. 9) is

engagement with flange 32 and

‘movement of the wheel.

threaded
“the drill-may be held.

983,083

by forming the hand wheel 22 entirely of -

magnetic material and arranging between
this wheel and an end flange 32 of the cas-
ing of the winding 23 a ring 33 of magnetic
material which is mounted in a groove in
the wheel so that there may be relative axial
movement between it and the parts between
which it lies and relative rotary movement
between it and the flange 8 while it is
caused to rotate with the wheel by means

of pins 84 which engage slots or recesses

in the ring 33, so that it may be drawn inte
‘serve as a
continuous friction brake to retard the

The winding 23 by means of which the
feed is actuated, the coils 9 and 10 of the
holding-on magnets and the armature of
the motor are controlled by a contact meni-
ber which works in a magnetic field forin-
ing part of that of the motor. This switch
is a rotary device (sce Figs. 3,82 4 and 5)
and accordingly a civcular pole picee 35 s
provided to give the blow-out llux therefor.

"This pole piece ix connected to the pole 11

of the motor and is formed as pavt of the

Ceasing of the motor being in the form shown

in Figs. 3. 4 and 5. separated from the snr-
rounding parts' by drilling a number of
holes 36 50 as to leave a comparatively <iall

amount of magnetic material which qniekly

becomes saturated. The =ame result ixoob-

taitied in the form Hlustrated i Iig. 54 by

catting away the iron around the pole pisee
35 and mounting this latter en a plite 27 of
brass o other non-magnetic material.  The
other pole for the blow out:flnx 1= formed by
the easing of the switeh which i conneeted
to the othep pole 12 of the motor field.. The
switeh blade i= in the form of a-semi-ciren-
lar picce of motal B8 slit radially at inter-

vals 50 us to be eapable of béaring evenly on

thevarious contacts mounted on the msulat-
ing bed 89, These contacts comprise a niain
contact 40 connected with the supply and
ocenpying a large part of the cirele so that
the switeh member 3% is always in contact
therewith,  ‘The other contacts 1 ave in the
form of radial strips insulated from -each
other and arranged 5o as to ocenpy the re-
mainder of the cirele (see Fig. ). The op-
erating member 42 of the switeh extends
through the casing amtl is adapted to be ro-
tated =0 as to make the successive changes of
connection, This rotation is- effected  hy
turning one of the two handles +3 by which

carried between parts 43* projecting from

the casings of the two holding-on magnets 4

and 5. o that by forming one of the hiandles

rotatable and prolonging its spindle beyond

the outer bracket a bevel wheel 44 may he
mounted thereon so as to engage witha cor-
responding wheel 45 on the switch spindle
42, A notched ring 46 may be provided on

These handles are
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the handle spindle (or the switch spindle)
adapted to act in conjunction with a spring
detent 47, the notches being arranged to cor-
respond with the different pusmnus of the
switeh.

To enable the drill to be used for tapping
holes the ordinary feed may be arranged so
ax to be thrown out of action and a Land
wheel 48 (see Tig. 10} provided on the outer
end of the drill holder spindle 6, this wheel
heing loose on the spindle but mopnted be-
tween collars 49 and 50 5o that 1)1(‘\\!\16‘ may
be applied by the, upomtm by this hand
wheel to bring the tap into cugagement
with the hole. The ordinary foed 1% reti-
dered inoperative by taking out of action
the pin 16 which limits the axial move-
ment of the deill holding spindle 6 in its
sleeve 15, In ovder to effect this the pin
mav be provided with a projection 31 (~ee
Fig. 1) which engages in a bavonet slot in
its support 52 so that on withdrawing the
pin and turning it slightly it will be held
out of action. The wm(hng 23 18 prefer-
ably disconnected from the zource of cur-
rent at the same time.

The electrical connections of the appa-
ratus and the manner in which they are con-
trolled by-the switch are shown in Fig, 11.
One of the terminals 33 for the \upplv i3
connected ax previously mentioned to the
main contact 10, To complete the civenit
through the various parts of the apparatus
the switch member 38 is turned in the divec-
tion of the arrow shown in Itig. 11 so as (o
connect in suceession the contacts 41 with
the contact 40. The first of these contacts
41 is connected with the coils 9 and 10 of the

" holding-on magnets so that the flux through
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these magnets “and through the motor field
is established first. Then by ‘ineans of &
second contact 41 the armature 54 of the
motor is put in circuit and the motor
started. The third of the contacts 41 com-
pletes the circuit through the winding 23
which actuates_the feed .de\_ ice. It will be

seeri that by this arrangement of contacts

the motor may be caused to operate withont
the winding 23 being energized this being
desirable in some cases as above indicated.
In addition to the shunt coils @ and 10 of the
holding-on magnets a series coil 55 is ar-

uwed on one “of the holding-on magnets.
The effe~t of this is to strengthen the field
as the 1esistance opposed to the tool in-
creases. A reversing switch 56 Is also pref-
erably provided so that the direction of -

" tation of the motor may be changed.

Although the flpp‘u‘atm has been above
described in considerable detail it will be
understood that such description is given

for purposes of illustration rather than with
a view to limiting the invention to the spe--

cific arrangement given.
It ’mll be obvious.that considerable alter-
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ations may be made within the scope of the
appended claims without departing from
the invention.

I declare that what I claun is:—

. A portable electric drill comprising a
pau of holding-on electro-magnets, a yoke
connecting said magnets, a motor, the field
of which is energized by the holding-on
magnets, a sh(lmg sleeve mounted in =aid
)oke means for rotating said sleeve from
said motor, a tool holder mounted in said
sleeve and driven thereby, a screw-threaded
collar on said sleeve held against axial mo-
tion and normally rotating with said sleeve,
and means for producmo relative, rotary
motion between said sleeve and said collar
by retarding the movement of said collavr
and effecting the forward feed of the tool
thereby.

9. A portable electric drill comprising a
pair of ‘holding-on electre-magnets, a yoke
connecting said magnets. a motor, the field
of which isenergized by the holding-on mag-
nets, a sliding sleeve mounted in =aid yoke,
means for votating said sleeve from said
motor, a tool holder mounted in said sleeve.
a screw threaded collar on said sleeve held
against axial motion, and electro-magnetic
means for producing relative motion be-
tween said sleeve and said collar and effect-
nrr the forward feed of the tool thereby.

3. A portable electric drill comprising a
pair of holding-on electro-magnets, a yoke
connecting said magnets, a motor, the field
of which™ is energized by the holding-on
magnets, a sliding sleeve mounted in Said
yoke, means for 1otat1u(r said sleeve from
said: motor, a tool holder mounted in said
sleeve, a screw threaded collar on said sleeve
held against axial motion, and electro-mag-
netic means for producmv relative motion
between said sleeve and said collar and
effecting the forward feed of the tool theve-
by, said means comprising a winding locatel
around said sleeve, a wheel on Sdld sleeve.
parts on sald wheel forming portions of the

magnetic ‘circuit for the flux due to sa1d
001] '

4. A portable electric drill comprising a
pair of holding-on electro- -magnets, a yol\e

- connecting said magnets, a motor, the field

of which is energized by the ho]dmg o
magnets, a shdlng sleeve mounted in said
yolte, means for rotating said sleeve from said
motor, a tool holder mounted in said sleeve,
a screw threaded collar on said sleete held
against axial motion and electromagnetic
means . for producing relative motion be-

‘tween said sleeve and said collar and effect-

ing. the forward feed of thé tool thereby,

sald means comprising a winding located’

around said sleeve, a wheel on said sleeve,
parts on said Wheel forming portions of the
magnetic circuit. for the flux due to said coil,
and means for varying the magnetic re-
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Tuctance of this part of the magnetic circuit
so as Lo vary the rate of feed.

A ponablo electric drill comprising a !

pm of holding-on clectromagnets, a voke

connecting sadel agnels, a motor,
of which iz encrgized by
niagnets, a sliding sleeve mounted in said
voke, means for rotating
said motor, a tool holder mounted in said
sleeve and driven theveby, a screw threaded
collar on said =leeve hel (l against axial mo-
tion, aw inding located avound said sleeve,
a casing of mawudlc naterial avound said

the field i n
the holdmg—on ;

gaid sleeve from -

coil, a wheel on said sleeve, projecting pole :

pieces on said wheel and a thickened part
on the casing of the winding adjacent the
path of said polo pieces, w hereb a retavd-
myg pull i= evorted on the pole pieces as they
pabs tlns thiickened part.
AN ])()lldl)](’ electric drill comprising a
pur of holding-ou electro-magnets, a yoke
connecting said mugnets. a nmtm. the field
of which is encrgized by the holding-on
magnets, b]l(ll]}_&_{ sleeve mounted in said
voke, means for rotating said sleeve from
said nmietor. a tool holder mounted in said
sleeve and driven thereby, a screw-threaded
collar on said sleeve held against axial mo-
tion, electro-magnetic means for producing
relative rotary motion between said sleeve
and said collar and eﬂ'w{um the forward
feed of the tool thereby, means for putting
said last mentioned means out of action and
a member mounted on the tool holder so as
to be free as regards votary movement and
adapted to be engaged by hand for the pur-
pose of al;pl\"nu pressure to the tool when
ho apparatus is used for tapping. |
. A portable clectric drill comprising a
paiv of holding-on eleciro-magnets, a yoke
connecting said magnets, 1 motor, the field
of which is etergized by the coils of the
holding-on m(wno(\ a tool Lolder mounted

i the volke, means for driving said tool
holder fromy said motor, means Tor feeding

forward said tool holder, a coil controlling
said last mentioned means, a 1'otfu‘v‘sw1tch
controlling the electrieal connections of the
coils and the motor, a civcular pole piece at-

tached to one part of the motor field struc- |

ture and disposed ﬂdjncent to the switch, a
casing of magnetic ma‘erial surrounding
the switch and attached 1 the other part of

the motor field structure whereby a blow out |
aused to pass through the interior of

flux 13
the gwitch casing.
8. A portable electric drill comprising a

983,083

p‘m' of holding-on magnets, a yoke conneet-
‘ing said m‘wnets a motor, the field of which

is (‘I)t‘l‘”l/()d by the coils of the holding-on
wagnets, a tool holder mounted in the yoke,
wns for driving said tool holder from

60

ﬂinl motor, weans for feeding forward said

too! holder, a coil controlling s “eaid last men-
tioned medns, a votary switch controlling
the electrical conmictions of the coils and the
inetor, a civeular pole piece attached to one
part of the motor field structure and form-
ing the base on which the switeh is mount-

T N casing of magnetic material surround-

ing the sw viteh awnid attached to the other
part of the motor field structure, a ring of
poorly  magnetically  conducting matelml
between the pole piedes and The casing
whereby a blow-out flux i3 caused to pass
Hurun”h the interior of the switch casing:
A portable electric drill comprising a

p v of holding-on electro-magnets, a yoke
connecting satd 1gnets, a motor, the field
of which is energized by the coils of the
holding-on magnets, a tool lolder mounted
inthe voke. means for driving said ‘tool
holder from said motor, means For feeding
forward said tool holder, a coil contlolhng
said last-mentioned micans, a rotary switch
controlling the electrical connections of the
coils and the nmotor, a circular pole piece at-
tached to cue part of the motor field struc-
ture and disposed adjacent to the switeh, a
casing of magnetic material surrounding the
switeh and attached to the other part of the
motor fleld structure whereby a blow-out
flux is caused to pass through the interior
of the switch cusing, handles for supporting
and stendying the drill and means for oper-
ating the rotary switeh from one of said
handles, v

W, A poriable electrie drill comprising a
pair of holding-on mugnets, a2 yoke con-
necting said magnets, a motor arranged on
the top of one of said magnets the field of
gaid motor belng energiz ed by the coils of
said magnets. a w{:uy switch mounted at
the side of said motor, a handle attached to
the side of said magnet and gearing con-
necting said handle and said s switch,

In witness \mol cof I have hereunto signed
my name this 4 day of May 1910, in the
presence of two subscribing wilnesses.

Jo AL LAWRENCE PEALI\TG.

TWitnesses:
Ricrmp. L. CLLA‘;ER.
R. W, Wirriaas.
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