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fe 1t known that T, Jm—n Arrrep Liaw-

- the fellowing is a %130{*111&1‘(1011

| - metal, JLGI' instance

vide

This invention- relates to impr m*emantq 111?5'
_.-j__-pm' table drills for use in drilling holes in
, ships’ plates, boilers and !
- the like. of the Lmd Thaving-an. electro -mag- |
-~ netic holding-on device: and an-electric drw
© . ing motor. tlw Jmmuetm fields of which are
S flux
“metor .:md 1119 holding-on magnets. .
The: 1111*01111(11 has fm' its Ob]ect t(:r pm-'j"
an improved construetion of such a drill
“which shall be simple to manufacture and |

produced | )‘r {

d;m e oth ese colls traverses

o ghall form a strong stmctm"e zmd f;hﬂll be

'f‘_-tnnpi@ to use and mntrol

The dE‘Sl"Il‘led

invention wﬂl be_

{ 1.{1 aSia wrhml 5@(11011 on ]me 3-—3. Iig.

: B '
' 1_-} r

,-':nwﬂ fied form of the switch device: shmwlﬁ'

. in il 3 Ky . 4, a view of the controlling

: Mg, '31. a (*011‘051){}{1{11110 view f-shmvm

'-_---em itch with ihv cover plite retuoved ; Tig. 5 **"',-,

S
1

T
R |t

a view of the base plate or pole piece on
Whl(ll the contrelling switch is’ mounted:
. Fig. 6, a view from helmw of part of the (hﬂl-
T, a view from above

To- ‘fil'tlﬂ devi e [ip.

| '---_3[11 ’[h g 1}f1j4[ l {'{]1*{31111(1 1“11}&‘ 11&]1]” I{Z‘Illﬁﬁf("‘tl

1% i 'U l‘j .

i side view of this part;

10 0 1*1*1“

Cwheel on the: (h]li holder for use w hen tap-

 ping. and - Fig.

holder:

11, a dmm am of m-; olm

_ﬂ'_'-iuml connections of the fi]:hpﬂrfttncs _
49 The improved drill comprises a pmr" of |
.hm]rhnmou electromagnets 4 and 5.
G and feed demw located bet: ween
o .]'Elvz-f%{:l-llr"w:['lets and an electric motor 7 for
rotating the deill a:r_hmg:ed at the outer end
of the h{ﬂdlmrwfm magnet 4 and drwmﬂ‘ the |
~drill holder Lhrmwh wolm gearing

‘the W h ole

o ‘11"1(1 8

the holding-on magnets and for Pro Vldlﬂﬂ“
the field of the nmtm’* 7,
ﬂw core m? thre holdmﬂ-ﬂn nmw‘nd; + f{) fmmﬁ' 1"-

Wlth“
'_ '1'efe1+em:-e to the accompanying drawings.
o Tn these draw ings ;—TFigure 1, is‘an elevf -
11ﬁ11 of the complete dr 111 parlly 138 se(*tmn-
| {3 Il Ilﬂf‘ J—"“l ﬁlﬂ‘ 9 F[(T' ‘9 a Plﬂn T'IE"W"

141»:) 9, LL'
_'HHIME -~tf~fh|:m %hnmnw a :mmhﬁu] Lm mn ::)f*.
feedmg device: Fig. |
-~ showing: the m{lﬂmd of mounting a ]mndj_“

al %Ef,t 1011

o drill:

the outer end Gf ._

of |
Great Britain, residing at Seacombe, in the
- county of Chester, in the Kingdom of Eng- |
. land, have. anntﬂd certain new and. uaeiulﬂ
- Tmiprovements in’ Portable Dl}llm- of *‘.vhlch'f”

b o ST B ]

1 ppar atus.
ing
,tllh core. m(l the vest of the apparatus and-

appar atiis being so w:nmwed th qtf_} "
‘the same coils 9 and 10 serve for energlzing

,wmplutelj

,‘:fnmﬂnehc nmiel 1al, »
I orass inserted DL‘(T‘L(@H 1t “and- the casing, . -
”111&:1 ead, however, of entirely separating thls
he same set of coils so that the |-
b{)ib the";_ffi'fm e()neu-uotu)nal reasons to leave a thin.
1 connecting ring between  the -core and the
part
may. ‘then be SO L11111en310ned that it verv.
quickly becomes
To. effect this it nmy “be. elther perforated_'-, |
|'with-a number of holes or nmchmed down'__

._-;to a sufficiently small ﬂnckne&s

deviee)

- "—"'F"I“I-r-— —rw rwss res ressrwws of seer eedl
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'T one ﬁﬂ—ld pole 11 of the mt}’[(}r (see Flo' 3),,?
| while the other pole 12 18 c::mne(:ted to the
,}h-f}ldmﬁ—-on ‘magnet, .
"_Whlf*h support the. drﬂl holder..
The core of ihe magnet 4 is sepamted as
18 structurally convenilent
from the aurmundmﬂ magnetié parts of the
~This 111.;1}7 be eﬂ‘eeted by remov-
65

‘all magnetic connecting pleces between

5 through the parts'_

- 00

stupporting it in’ p{)bltl(}ll by means of non- -

for mwtan{_,e IIngs

of -

70

core, it is in ::,ome ‘cases found preferable-._ -

casing as 5110"&1*11 111 Figs. 1 and 3. This

ma Onetlmll

“In the ar rangement shown in the draw-

“The - drﬂl holder 6 is adapted to sllde

The sleeve 15 is provided at

l be eaused to move axially

The . l‘ﬁi‘trdlnﬂ' of the wheel 22 is

- gaturated.

a Spring’ pin .'

ar 19-and so feed forward'

75

‘ings the core of the Llectromaﬂnet 4 is at- -
“tached fo ‘the ddmcent parts. by a thin ring

| 18 which may be peri’nmted at a number of -
- points, and the core is Suppm*ted from: the
a | casing “at its other end by a ring. 14: of
--1:« ass o1 other nou- nmﬂ*nehc material.

--amally in a sleeve 15 and to be fixed at
various ]ms:ttmns therein by
-16 engaging in holes 17 in the drill holder
‘spindle, the sleeve 15 being also connected
with the drill holder by means of a groove .
‘| and feather 18 and being similar ly mgawed o
“ﬁwnh the worm wheel 8 hy means of which -
1t is rotated.
‘its lower end with.an external screw thread
which is engaged by an internally threaded
| collar 19 whu h 18 held between thrust bear-
| ings. 20 and 21 so that it is free to rotate
but is held against axial movement. On this
collar 19 is. 11’1011111&&(1 a hand wheel 22; 1t
~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
i the sleeve 15 wi.
| through the coll:
, 1 the tool.

90

100

?e{fef‘tbd by -rieans of a brake or equivalent

tion'a mﬁwnetmalh? operated retarding de- :

vice 1§ 11ser1 For this purpose a Wmdmg

In the preferred form of construe-
110

Eﬂ 18 mmnwed m*mu'ul th@- pm*t m whmh the



drill-feeding sleeve 15 works.

10

15

~are attached to. the rim. The above men-

tioned parts are shown
8, Fig. 6 showing the under 51de Of the

) 20

~ relative to the center
- the reluctance, of the magnetic path {o the
(which- a:(,t a8 pnle pleces)

30

35

of a screw
~ under

40 Tt will be obvious that I mav if deau‘ml use-

. hand Wheel Ifig. 7
~the non-ma ﬁrnetm cover plate 26 (Ifig. 1) re-

- by bringing th,e*se pieces to lie
. ~or Jess extent in front of the recesses :
-+ 28, in the periphery of the part 24.

the path has the greatest

reluctanee to which 1t can be ad]mw [, sinee-

- .the recesses are cntirely in front of the parts:
| The- ad]u%tnmnt may be fixed bv means

29 working in a slot 30 in the

| p051t1011 shown

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 mat rial and
the greater part of its rim of non- I]’l.:‘tﬂ‘n{l‘tlc

material. .
An annular COTBI‘ plate 26 of non-mag-

netic material is placed over the rim of

the wheel as shown in Iig. 1.
The center part 24 is 1n direct connec-

tion with the collar 19 and so forms part
of the path for the flux due to the coil 23.

..""'F

Two pieces 25 (see I'igs. 7 and 8) of mag-

netic material are arranged so as to extend

radially

through apertures in the rim and

H

the upper side with

moved. and I*.'lﬂ' 8 a side view-of thu wheel.

L'rom I 1. 71t will be seen that the magnetic

central p;ut 24 has two recesses in its pe-
riphery at 27 and 28. The rim carrying
the pleces 25 niay be angularly ad]usted
part so-as to vary

projections 25
{) el f"l(f‘.:ltt‘

24.

part of the hand wheel (sce Iig. 6).

- any equivalent fastening device.

45

50

- 690

~frequent intervals
relative
sleeve 15 and the collar 19

The casing which 11(,9 outside thc- coﬂsf
23 and forms part of the frame of the ap-
" patratus is of iron and may be at one or
both sides, as shown at 31 on the left hand
made considerably . thicker -
than at ﬂ}l?‘ other parts s0 that ihie greater

side. 1n Tlfr 1,

part of -the return flux is coneentrated at
said thickened part or parts.  Accordingly
as the projections or pole pleces 26 on the
hand wheel pass these parts they experience

a pull tending to prevent their forward

nmovement. I‘r will thus ‘be seen that as
the sleeve 15-is rotated the wheel 22 15 at
retarded so as to cause
Letween  the
and give the
necessary feed to the tool. It will further
be seen that the ;Hl]nﬂ«tmeut of the reluc-

movement

tance of the magnetic path to the pole pieces
95 will vary the strength of the pulls ex-
erted on the |

1and wheel 22 and ‘1(_(:(_:-1(11115.1]1:
the rate of f{‘[‘d of the tool.

An alternative method of pmduungf J[hL_
fecding forward of the du [ {see Fig. 9) 15

in Figs. 1, 6, 7 and

thrended

27 and.|
In the

form ol

“mainder of the civele (see Fig., 1),

“the ll]l” TN

983,088

by foxmmg the hand Wheel 292 entlrely Of'

lmwm,tlc material and arranging between

thl&: wheel and an end flange 39 of the cas-

ing of the winding 23 a ring 33 of magnetic
mateual which is mounted 1n a groove 1n

- the wheel so that there mayv be relative axial
movement betvreen it and the parts between

which it lies and relative rotary movement
between 1t and the flange 8 ‘while it 1is
caused to rotate with the wheel by means

of pins 34 which engage slots or recesses

in the ring 33, so that it may be drawn inte

;enn*mement 1v1th flange 32 and serve as a

I‘etard the

continuous friction brql{e to

‘movement of the wheel. |
- The winding 23 by means of wmch ﬂw'
feed. is actuated, the coils 9 and 10 of the
holding-on magnets and the armature of

the motor are coniw]lwd bv a contact nivem-

;bel whitelhh works 1n a nhwu{mc ficldl Torm-
ing part of that of the motor.
18 a rotary device

This switeh
(sce IFigs. 3. 32, 4 and D)
and d('mrdmnl\ a civenlar. pole piece 35 is
provided to give the blow-out lux therefor.

This pole piece ix connected to the pole, 11

(}1 Hu, motor and is formed as pavt of the

70

70

30

90

asing ol the motor being 1n the form shown

in Tigs. 3. 4 and 5. aepu'zited from the sur-
rounding parts by drilling a number of

Toles 36 50 as to leave a comparatively =mall
amount of magnetic material which qnieichy

hee ONes mtumtm The =ame mault 1= b=
tainted 1n the ‘mtm zllnﬂmlml e,
mlmu away the iron around the ]mln m o
35 and nnnmtmtl this latter en a plate 57 ot

hl a=s ol" ather non- nmumtu 111;1({111]

ey ]wu}
TPhe

41]101 ]Jf}h* for the hlow out Hlux 1 fmnml b

the casing of the switeh ulm h 15 conneeted
to the othq pole i2 of the motor field.
'h-\‘».lllj} blade 1= 11 the forn of a-semt=ciren-
| Tar piece of metal 8 slit radially at inter-

vals g0 us to De capable of héaring evenly on
| t]w various contacts mounted on thv manl 1 -
These contacts wmm ISC QD

mg bed S9..
contact 40 connected with the aum}h anid

oceenpying a large part of the cirele so that

the switeh 1_111,111lm 3% i alwavs in contact
therewith,  The others contacts 1 ave in the
padial strips tmul.:tt{ﬂ from each
otlier and arranged so as to oceupy the re-
“The op-
142 of the switeh extends

erating member

-lhl(mn‘h the casing amil is adapted to he ro-

t.-,tivr.{ <0 as to nm]w the suc ceaawc changes nt
connection, This rotation 1s eﬁﬂcted

lbe‘hﬂl 1.

the ouler braclet

mounted thereon so as to engage with a'cor-
responding wheel 45 on thL switch %pmd]e
A notched ring 46 may be provided o1l

459

}'\" _
Aurning one of the two handles 43 by whie e
These ]l:lllt”()% ATe
carvied between parts 432 projecting from
the casings of the two holding-on magnets 4
and 5. <o that h\ forming one 0‘[ the haml]m
rotatable and pmh}mrlnu‘ its: spindle beyond
a bevel wheel 44 ay e

T he

110
115

1206

130




10

1%

()

29

30

35

983,083

the handle spindle (or the switch spindle) |
adapted to act 10 conjunction with a spring
detent 47, the notches being arranged to cor-
respond with the different 1J{J*-111U[1*-> of the
switeh.

To enable the drill to be used for tapping
holes the ordmary feed mayv be arranged so
as to be thrown out of aciion and a hand
wheel 48 (see g, 10) provided on the outer
end of the drill holder spuudie 6. this wheel
being loose on the spindle but mounted be-
tween collars 49 and 50 so that 1}1e-~mw may
be applied by the operator by this hand
wheel to bring the tap into cugagenent
with the hole. The ovrdinary foed 1% reri-
dered moperative by taking out of action
the pm 16 which hmits the axial move-
llleut of the drill holding spindle 6 in its
sleeve 15, In ovder to effect this the pin
may be provided with a projection 31 (xee
Blg 1) which engages 1 a bavonet slot
its support 52 so “that on withdrawing the
pin and turnmg it shghtly 1t will be held
out of action. The wmdmfr 23 13 prefer-

-‘lbh’ disconnected from the cource of cur-

rent at the same time,

The electrical connections of the appa-
ratus and the manner
trolled by-the switeh are shown in Fig. 11.
One of the terminals #3 for the ‘ﬂll])l)h" 13
connected ax previously mentioned .to  the
main contact 40. To complete the cirenit

throngh the various parts of the apparatus |
| connecting said magnets, a motor, the field

the sw 1(011 meniber 38 1s tur ned 1n the direc-

tion of (lw arrow shown in l'lﬂ' 11 =0 as (o

connect 11 suceession the cmltads 41 with
the contact 40. The hrst of these contacts

41 1s connected with the coils 9 and 10 of the

holding-on magnets so that the flux through

40

45

KLt

&n
bt |

60

6o

these magnets and thy ough the motor field
15 established first. Then by neans of g
second contact 41 the armature 54 of the
motor 1s put 1n cirenit and the motor
started. The third of the contacts 41 com-
pletes the circuit through the winding 23
which actuates_the feed “device. Tt will be

seen that by this ant rangement of contacts

the inotor may be caiised 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 b5 1s ar-
uwed On one “of the holding-on magnets.
The effc~t of this s 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 vo-

" tation of the motor may be chaneed.

Although the flppfu‘atuq has been above

deseribed 1n considerable detail it w 1l be

understood that such description is given

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

cific arrangement given.
1t wﬂl be obvious.that considerable alter-

in which thu* are con-

an

PO R O U

ks g . k. . ke

¥

8

ations may be made within the scope of the
appended claims  without departing from
the 1nvention.

I declare that what I clann 1s:—

. A portable electric drill éomprising a
pan of holding-on electro-magnets, a yoke
(01111Ef*1111¢r amrf magnets, a motor, the field
of whicl is energized by the lloldillg-un
magnets, a sli{liug sleeve mounted mm said
*011& means for rotating said sleeve from
sa,ld nmtm a tool holder mounted 1n said
sleeve and driven thereby, a screw-threaded
collay on said sleeve held against axial mo-
tion and normally rotating with said sleeve,
and means for producmo relative 1‘{th1,1'v
motion Letween said sleeve and said collar
by retarding the movement of said collay
and effecting the forward feed of the tool
thereby.

9. A portable electric drill comprising a
palr of holding-on electre-magnets, a yoke
connecting said magnets. a motor, the field
of which 1s enemued by the hﬂ](hno 0N N1ag-
nets, a shding sleeve mounted in said }OLL
means for wtatmﬂ sald sleeve from sai
motor, a tool holdm mounted in said sleeve,
a screw threaded collar on said sleeve held
against axial iotion, and electro-magnetic
means for producing relative motion be-

tween said sleeve and said collar and effect-

mg the forward feed of the tool thereby.
3. A portable electri¢ drill comprising :
pair of holding-on electro-magnets, a "\(J‘lxt‘

of which is energized by the holding-on
magnets, a sliding sleeve mounted in said

| yoke, means for wtatmtr said sleeve from

sald- motﬂr a tool holdel mounted i said
sleeve, a screw threaded collar on said sleeve
held ‘lgalnst axial motion, and electro-mag-

netic means for pmducmw 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 s;tld sleeve,
parts on said wheel forming portions of the
magnetic circuit for the flux due to Smd
cm] |
4. A portable electric drill comprising a
pair of holdmg-—on electro-magnets, a yolxe

. connecting said magnets, a motor, the field

of which i1s energized by the ho]dmg -0\
magnets, a slldlng sleeve mounted 1n said
yolie, means for rotating said sleeve from said
motor, a tool holder mounted in said sleeve,
a screw threaded collar on said sleeie held
against axial motion and electromagnetic
means . for producing relative motion be-

tween sald sleeve and said collar and effect-

ing. the forward feed of thé tool thereby,

sald means comprising a winding located

around sald sleeve, a wheel on said sleeve,
parts on said Wheel forming portions of the
magnetic circuit. for the flux due to said coil,
and neans for Varylng the magnetic re-

70

80
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Tuctance of this part of the magnetic circuit
o as o vary the rate of feed.
A portuble electric drill comprising a

P“l of holding-on clectromagnets, a voke

connecting said wagnets, a nmtor the field
of which iz encrgized by
Nnuneis, o a]Lalmu slecve mounted 1n smd
\t)lw means for mmmw sa1cl 5leme from

sl nmmh a {ool lmldel mounted in said
a]m ve and driven thereby, a screw threaded

ecollar on sard =leeye 11(*-hl "lﬂdlﬂbt axial no-
tion. 4w hding focated around said sleeve,
N caamo ol 11111*111(,11(: naterial around

said

the ho]dmcr on -

983,083

p ur of holding-on magnets, a yoke connect-
ing sald nmcrnetcs ) mnlor. ’Lhe field of which

B vnmnued by the coils of the holding-on
wagnets, a tool holder mounted in the yoke,
neans for drivine said tool holder from
sald niotor,

~toned medns, a rotary sw Tteh controlling

el 1 casing of magnetic material surround-

coil, a wheel on said sleeve, projecting pole j

picces on sald wheel and a thickened part
on the casing of the winding adjacent the
path of said pole pleces, w helebv a retard-
g pull 1= e-drted on the pole picces us they
pass this thickened part.

..\ portable electric drill comprising a
pair of holding-on electro-magnets, a yoke
connecting =ald magnets. a motor. the field

of which iz encrgized by the holding-on
magnets. u ]unmr leeve mounted 1 said |

voke, means for rotating said sleeve from
sid nrotor. 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 rotavry motion bebween satd sleeve
and said collar and effecting the forward
feed of the tool thereby, means for putting
said last mentioned means out of action and
a member mounted on the tool hoider so as
to be free as regards rotary movement and
adapted to be engaged by hand for the pur-
pose of alzplwnn pressure to the tool when

- th(f- apparatus 1s used for tapping.

7. A portable cleetric drill comprising a
pair of holding-on eleciro-magnets, a yoke
connecting sl magnets, o motor, the field
of which is energized Ly the coils of the
holding-on maunem 2 tool holder mounted
in the voke, means for driving said tool
holder from said motor, means for feeding
forward said tool holder, a coil controlling
said last mentioned means, a rotary switeh
controlling the electrieal connections of the
coils and the motor, a circular pole piece at-
tached to ene pmt. of the motm field struc-
ture and disposed adjacent to the switeh,

casing oi magnetic ma‘erial ‘51111‘01111(11119
the switch and attached 5 the other part of
the motor field structure whereby a blow out
flux 15 caused to pass through the interior of
the switch casing.

8. .\ portable electric dvill comprising a

B i A B g e e gy B e

Cating
 handles.

Uie electrical conmections of the coils and the
moetoer, o circular pole piece attached to one
i of the motor field structure and form-
e the base on which the switeh 18 mount-

e the sw viteh ainl attached to the other
nart of the motor field structure, a ring of
poorly magnetically  condueting materml
between the pole pileces and The casing
whereby a blow-out flnx 13 caused to pass
through the interior of the switch casing:

0. .\ portable electriec drill comprising a
pair of holding-on electro-magnets, a yoke
connecting said m: Lonets, a. motor, the field
of which is enercized by the coils of the
holding-on magnets, a tool holder mounted
i the voke, means for driving said tool
holder from said motor, means for feeding
forward said tool holflu. a coil controlhnﬂ
sald Iast-mentioned means, a rotary switeh
conitrolling the electrical connections of the
coils and the nioto r, 2 circular pole piece at-
tached to cue part of the motor field struc-
ture and disposed adjacent to the switch,, a
casing of mugenetic material surrounding the
switeh and attached to the other part of the
motor Reld structure whereby a blow-out
flux is caused to pass through the interior
of the switch casing, handies for supporting
and steadving the drill and means for oper-
the rotary switeh from one of said

10. A porlable electric drill comprising a
pair of holdmg-on muagnets, a yoke con-

necting said magnets, a motor EiI‘l“"tIlGPd on .

the tnp of one of said magnets the field of
<1l motor being energ ized by the coils of
saicd magnets. o mi*uv switch mounted at
{]m side of said motor, a handle attached to
the side of
necting said handle and said switch.

In witness whereof I have hereunto signed
my name this 4 day of Mayv 1910, in the
presence of two subscr ihing witnesses.

J. A }_J.--_is__ﬁ-r.i:x}‘,:_.h ' (_,11 PE.ALI_JI?G

Witnesses .
Rrcimp. L. CLL,MEP

R, W. WirLrians.

L

<aid magnet and gearing con-

60_

H1CATLS i{‘rL feeding forward said
oo Imhlm. a coll controlling ,._:ud last men-
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