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~ UNITED STATES PATENT OFFICE.

ADOLPH L. DE LEEUW, OF HAMILTON, OMIO.

MAGNETIC DRILLING-JIG.

SPECIFICATION forming part of Letters Patent No. 710,257, dated September 30, 1902. .
o Apﬁlic&tiun filed March 24, 1902, Werial No. 09,638, (No model.) |

To all whonmy il may concern:

Be it known that I, ApoLrH L. DE LEE UW,
a citizen of the United States,residing at Ham-
1lton, Butler county, Ohio, bave invented cer-

tain new and-useful Improvements in Mag-

netic Drilling-Jigs, of which the following is
a specification. | | .
This invention relates to a magnctic jig de-

signed for use by machinists in aceurately
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guidingdrills in positionsindicated by a prop-
erly-located center-punch mark, the jig being
magnetically secured to the face of the work
and the drill being guided by a bushing
therein. | | o

The urdinary method for securing the ac-
curate location of adrilled hole may be briefly
described as follows: The center for the hole
i1s marked with a deep center-punch mark to
receive the point of the drill, and around it
is scribed a concentric eircle, generally ac-

centuated by means of light prick - punch

marks. Thedrillingisthenstarted, and when
the bits of the drill have fairly entered then
the drill is removed and the work is inspected
to see if the countersink produced by the

- drill-bits is concentric with the scribed circle.
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‘centric.

of its bits.

Drills have a tendency to work over sidewise
atfter being properly started, and conse-
quently the initial work is quite apt to be ec-
T'o gorrect this, a light groove is cut
down the proper side of the countersink and
the test is repeated until finally the counter-

~sink is found to be concentric with the seribed

circle, whereupon, carefully watching for re-
curring errors due to the side running of the
drill, the drilling may be proceeded with.
These corrective measure by grooving the
countersink must be brought to full fruition
before the drill enters the work the full depth
The method is slow, expensive,
and generally unsatisfactory. In the use of
my improved jig the jig is properly central-
ized with reference to the central mark and
then secured to the work in that position by
magnetic attraction, the drilling then pro-
ceeding through a bushing known to'be eon-
ceniric with the desired center.

The invention will be readily understood
from the following description, taken in con-
nection with the aceompanying drawing,
which is a vertical diametrical section of a

F

magnetic drilling-jig exemplifying my inven-

tion. |
In the drawing, 1 indicates a hollow mag-
net-core; 2, the circular bore of this core; 3,
a fixed bushing therein of non-magnetic ma-
terial, as brass; 4, a bushing removably in-

55

serted within the bushing 3 and formed, pref-

erably, of hardened material, the bore of this
bushing 4 being the size of the hole to be
drilled; 5, a center plug fitting the bushing
4 and susceptible of movement therein by
hand; 6, the energizing-coil surrounding the
core 1; 7, a metallic jacket surrounding the
core and having its upper portion earried in-
wardly to join the core 1 and form a roof over
the coil, the lower face of the jacket 7 being
even with the lower face of the core 1, the
parts 1 and 7, in conjunection with the coil,
forming an iron-clad magnet with lower con-
centric polar faces; 8, a retaining-ring dis-
posed in the magnet structure.below the coil

and formed, preferably, of lead; 9, the flexi-
ble conductors leading outward from the coil,

and 10 the terminals of these conductors,
adapted for conneection with the conductors
from which the supply of current is derived.

In using the device the center of the desired
holeis first marked with a center-punch. The
Jig is then set over the work with the point
of the center 5 in the center-punch mark, thus
locating the jig with the bore of its bushing

concentrie to the center-punch mark. The
current is then turned on, thus energizing the

magnet and fixing the jig firmly to the work.
The center 5 is then removed and the drill is
fed through the jig, thus insuring that the
drill will be guided concentric with the cen-
ter-punch mark. The jig may, if desired, be
continued in use until the drilling is done,

or it may be abandoned after the drill has

entered the work beyond the depth of its bits.

The bore of the bushing 4 will be such as
to suit the size of- drill to be dealt with, and
these bushings will of course be provided in
selective sizes. If there is butone of the cen-
ters o and that is of a size to suit but a given
bush, then that given bush will require to be

| used in loecating the jig. If the hole to be
-drilled is of a size different from that of the
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bushing suiting the ecenter 5, then after locat- \

1ng and fixing the jig the bushing.employved
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in connection with the center will require to | face and terminating at ot near the plane of

be removed and a-bushing substituted of a

proper size to suit the drill, or, on the other

- hand, the particular bushing 4 may be con-
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sidered or made part of the center 5, so that,
practically considered, the center 5 can be
used in the bushing 3 without any extra bush-
ing, the large-bodied center being removed

after the jig is located and fixed and a proper-

sized bushing for drilling being then inserted
in the jig. - |

. In practieal construction I find'it advanta-
geous to make the magnet structure of a sin-
vle piece of magnetic metal accurately faced
off below and centrally bored for the bushing
3 and concentrically grooved to receive the
coil 6, which coil is completed and wrapped,
&c., before being inserted in the groove, the
lead ring 8 being then fixed in place to hold
thé coil in the groove. The terminals 10 of

the flexible conductor may advantageously

take the form of a double contact-plug, such
as usually forms the base of an ordinary in-
candescent lamp, the conductor of the jig be-
ing thus adapted for convenient conunection
to an ordinary lamp-socket, the energizing-
current being thus taken from the lighting-
circuit. - T . -
The particalar exemplification which has
bBeen deseribed is adapted for general work
of the classindicated; but the general princi-

- pleof the invention will well lend itself to nu-
~ merous modifications of construction, adapt-
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ing it to special situations.

- The present invention must not for an in-
stant be confused with electromagnetic de-

vices for holding work in drilling-machines
or for holding portable drilling-machines to

- the work, for the tendency of unguided drill-
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points is to work erratically, as has been ex-

plained, quite regardless of whether the work-

be held in relation to the journal of the drill-

spindle by means of electromagnets, clamp-

bolts, or other devices. * .

My invention is applicable "_to cases whefe
the drilling-machine and work are held in

.- association by electromagnetic means, as well

50

"as in cases where the association is effected

by other means.

I claim as my invention— . |
1. In a drilling-jig, the ecombination, sub-

stantially as.set forth, of an electromagnet
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said

having a polar face adapted for contact with
the surface of the work to be drilled and pro-

vided with a cylindrical guideway having its

axis at right anglesto the plane of said polar
face and terminating at or near the plane of
polar face, and a concentrie’ guiding-
bushing separably disposed within said guide-
way and adapted to engage the body of the
drill near the cutting-lips thereof. . |

9. In a drilling-jig, the combination, sub-_
stantially as set forth, of an electromagnet

having a polar face adapted for contact with

the surface of the work to be drilled and pro-

said polar face and adapted to engage the
body of a drill, and a conically-pointed cen-
ter plug concentrically disposed within said

| guideway and mounted for endwise move-

ment therein and removable therefrom.
3. In a drilling-jig, the combination, sub-
stantially as set forth, of an electromagnet

having a polar face adapted for contact with
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the surface of the work to be drilled.and pro-

vided with a cylindrical guideway having its
axis at right angles to the plane of said polar
face and terminating at or near the plane of
said -polar face, a bushing of non-magnetic
material fixed within said guideway, and a
drill-cuiding bushingseparably disposed with-
in said first-mentioned bushing and adapted
to engage the body of the drill. |

4. In a drilling-jig, the combination, sub-
stantially as set forth, of an electromagnet
having a polar face adapted for contact with
the surface of the work to be drilled and pro-
vided with a eylindrical guideway having its
axis at right angles to the plane of said polar
face and terminating at or near the plane ot

said polar face, a concentric bushing separa- .

bly disposed within said guideway and adapt-
eod to engage the body of the drill, and a con-

| ieally-pointed center plug separably disposed

within said bushing.

~.5. In a'drilling-jig, the combination, sub-
stantially as set forth, of an electromagnet
having a polar face adapted for contact with
the surface of the work to be drilled and pro-

vided with a cylindrical guideway having its

axis at right angles to the plane of said polar -

face and terminating at or near the plane of
said polar face, a bushing of non-magnetic
material fixed within said guideway, a con-
centric bushing separably disposed within
said first-mentioned bushing and adapted to
engage the body of the drill, and a conically-
pointeéd center plug separably disposed with-
in said separable bushing. _

6. In a drilling-jig, the combination, sub-
stantially as set forth, of a disk formed of
magnetic material and having its lower face

“concentrically grooved and having a central
bore, an energizing-coil disposed within said.

aroove, and a center plug concentrically and

| soparably disposed within said central bore.

7. In a drilling-jig, the combination, sub-

| stantially as set forth, of a disk formed of

magnetic material and having its lower face

concentrieally grooved and having a central

bore, an energizing-coil disposed within said

| groove, alining-bushing of non-magnetic ma-
I_teria_l fixed in said central bore, a concentric
| bushing separably disposed within said lin-

ing-bushing, and a conically-pointed center

| plug disposed within said separable bushing.

8. In a drilling-jig, the eombination, sub-

| stantially as set_forth, of a disk formed of
its lower face

magnetic material and having

concentrically grooved and having a central

* ]

vided with a cylindrical guideway having its | bore, an energizing-coil disposed within said
oroove, a retaining-ring of non-magnetic ma-

axis at right angles to the plane of said polar
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terial secured to said disk and fdrmiﬁg a floor | work, substantially as and for the purpose

to said eoncentric groove, a concentric bush-
Ing separably disposed within said bore, and

a conically - pointed center plug concentrie-

5 ally and separably disposed within said bore.
9. In a drilling-jig, the combination, sub-
stantially as set forth, of a guide having a cy-
lindrical drill-guiding bore whose inner end
terminates in substantial juxtaposition with
the face of the work when the jig is in posi-
tion on the work whereby it is adapted to en-
gage the body of the drill at the surface of
the work to be operated upon, and an eleetro-
magnet connected therewith and adapted to
15 adjustably fix said.
work to be drilled. |

- 10. Theimproved centering and drilling jig
comprising a guideway transversely adjust-
able upon the face of the work to be drilled
and adapted to engage the body of the drill

10
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to be employed and adapted to alternatively |

engage a center plug, an electromagnet con-

nected with said guideway and serving to

hold it to the face of the work after adjust-

25 ment, and a cylindrieally-bodied: conically-.

pointed center plug adapted to fit said guide-

way-and serve in positioning the guideway
. concentric with a center-mark engaged by the
point of the center plug, combined substan-
tially as and for the purpose set forth.

30
| 11. Theimproved centering and drillin o ig

comprising a jig-body having a guideway

whose inner end terminates in substantial
Juxtaposition with the face of the work when
the jig is in position on the work whereby it
is adapted to fit the body of a drill and hav-
1ing a contact-surface at right angles thereto
to engage the flat surface of the work to be
drilled, and means for sticking said contact-
40 surface to the flat surface of the work inde-

pendent of the margins of the surface of the

35

cuide in relation to the

1

8ot forth.

12. The improved device for aiding in the

production of drilled holes concentric with a 43

“center-punch mark established in the surface

of the work, said device consisting of a jig-
body having a guideway whose inner end ter-
minates in substantial juxtaposition with the
face of the work when the jig is in position
on the work whereby it is adapted to engage
the body of the drill and be shifted over the

50

surface of the work till it is concentriec with
' the established center-punch mark, means

for sticking said guideway to the surface of 5 5
the work after it has been adjusted, and a
concentric-pointed center plug slidably and

‘removably mounted in the guideway of the

Jig and serving to position the jig while the

point of the center plug is in the established 6o

center-punch mark, substantially as and for
the purpose set forth. | |

13. The improved device for aiding in the
production of drilled holes concentrie with a
center-punch mark established with the sur-
face of the work, said device consisting of a
cylindrical plug with a pointed end adapted
to be set in said center-punch mark, a jig-
body having a guideway in which said plug
slidably and removably fits and having a con-
tact-surface at right angles to the axis of said
guideway, and means for sticking said con-
tact-surface to the sarface of the work while
the guideway engages the body of the plug
and the point of the plug engages the estab- 75

70

lished center-punch mark, substantially as
.and for the purpose set forth. |

- ADOLPH I. DE LEEUW.

Witnesses:
| J, W. SEE,
- E. R. SHIPLEY.
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