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This invention relates to hand tools, and
more particularly tools of the type having
an electro-magnetically reciprocated man-
drel; and it is among the-objects of the in-

g vention to provide a readily controlled de-
vice adapted to operate with various recip-
rocatively driven tools or points as desired,
such as matting tools, cutters, engraving tips,
drills, pluggers, etc. Other objects and ad-

10 var:itages will appear as the description pro-
ceeds. B

To the accomplishment of the foregoing
and related ends, the invention, then, consists

" of the features hereinafter fully described,

15 and farticularlv pointed out in the claims,
the
drawing setting forth in detail certain con-
structions embodying the invention, such
being however illustrative of but a few of

20 the various ways in which the principle of
the invention may be employed.

In said ‘annexed drawing:. -

Fig. 1 is an axial sectional view of an em-
bodiment of the invéntion; Fig, 2 is an ele-

25 vational view of the upper end of the same;
Figs. 3 and 4 are details in plan; Fig. 5 is
a getail in perspective; Fig. 8 is a section
taken on the plane indicated by the line
VI—VI, Fig. 1: Figs. 7, 8 and 9 are eleva-

0 tional details; Fig. 10 is an elevational view
of a detail modification; and Fig. 11 is a
sectional view of a further detail modifica-
“tion, ' '

Referring more particularly to the draw-

ing, which illustrates the invention as applied
to a jeweler’s tool, the reference numeral 1
designates a casing within which is an elec-
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tro-magnet 2. Reciprocable in the magnet.

is a mandrel 3 having an armature 4, and
projecting on through the casing to ecarry
a tool point 5. Threaded into the upper end
* of the mandrel, which may be made hollow
if desired, is a screw 6, the head 7 of which

" rests on a plate-spring 8. The latter is an-.
45 chored at its other end by a screw 9 which
is set into an insulating headpiece.10 fastened

to the casing in any suitable manner, for
instance by screws s. This spring tends to
lift the mandrel away from the magnet, and

50 the length of stroke is gauged by the throw
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sired to disassemble the tool. The plate 15,
ollowing description and the annexed

bushing of the bore, and the other end of the

1927, Serial No, 199,855,

allowed the armature, adjustment being had
by means of the screw 6. ' A stirrup 11 extends
from the cap 12 across in the slot 13 of the
screw such that rotation of the cap corre-:
spondingly rotates the screw for adjustment,
The cap may be held in'such rotatable posi-:
tion in any suitable manner, as for instance
by snap-projections 14 engaging the walls of ~
an opening 15 in plate 15, somewhat as the-
parts ‘of a snap-fastener engage. That is; '
the cap may be snapped into place, and may
be turned through an angle of rotation, for
adjusting the screw and armature throw, and
yet may be readily pried off when. it is'de-:
65
of disk-like form and usually of insulating -
material is fastened to the head 10 by suitable
means, for instance screws 16. - In the head
10 there are lateral bores to receive plug-in
connections from the line of operating-cur-
rent supply. A central bore 17, preferably
screw threaded, may serve to receive one ter-
minal plug of the lead-in wires, the one end
of the magnet wire being connected to ‘the
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magnet winding connects to the bushings in-
bores 18 and 19. One of these latter, how-
ever, is a direct connection from bushing to
magnet, while the other goes by way of the
plate-spring 8 and a contact 20 located to
coact therewith. From this, it will be seen
that when the Jead-terminal is plugged into

. one .of the bushings, for instance 18, the cir-

cuit to the magnet goes by way of the contact-
and spring, while when plugged into the
other bushing, the circuit goes direct. This
allows of the same winding to operate on
either direct current or alternating current
supply according as the second terminal is
plugged into the bushing leading through.
the: interruptor contact or into the bushing
leading direct. By providing one terminal

90

- as a screw-threaded plug for engagement in

bushing 17 and the other feed terminal as.
a slip plug engageable in plain bushings 18 95
and 19, one set of equipment may function for -
either current supply as available.

The desion of the armature 4 is such as
to particularly facilitate powerful thrust,
being of a general plate or disk-like shape, 100
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_and preferred form for.this comprises a re-
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“case, it will

and beveled or undercut with tapering or
sloping face edgewise where opposite the pole
face 21 of the magnet. - In this manner, mag-

.netic leakage is minimized and the lines of

force in the magnet field are directed to be
most effectivély ‘exerted for a ‘strong sharp
pull upon the armature for this usage. ©

The mandrel may be in the form of asolid -
stem, for some:uses; but in the case of a tool-
particularly . adapted .for. jeweler’s matting’
and engraving usage, I prefer to introduce a

degree of flexibility or jointing such as to

allow of a certain amount of lateral play at
the point. ‘This may be accomplished by set-:
ting in a length of flexible shafting or the
like 22 in the central portion of the mandrel, -
or in the form shown in Fig, 10 a pivot:
joint 23 mag be “interposed. In“any such -
_ | be seen that some lateral throw.
*is possible, the extent thereof depending upon .
I}),lroyided‘ below. - To' regulate
uch clearance, an adjusting cap .
24 ‘is screw-threazdedly mounted on the'end
of the casing, such that the mandrel and tool
cairied projects therethrough, being guided
by a tapering-surface guide 25. Such gnide
is ‘furthermore adjustable by virtue of hav-
ing “split ‘prongs 25* ‘whereby- the ‘opening

the clearance
and adjust su

through the guide is. e,x(fanded or retracte
as the cap 24 is screwed miore or less upon
the barrel of thecasing.- * (R
The lower end of the |
with a tool-point receiving chuck. - A simple

ceéssed or tubular end for the mandrel, and a

point ‘having a slight wing projection on its

inner énd this wing projection may be pushed
in past the lock 26 and then be rotated slight-
hére-behind, somewhat in the.

ly to engage
manner of a bayonet joint. ..~

The tool points adaptable to- fhis_ it'levficé'
- may of course be quite varied.” In

Fig. 1,
there is illustrated an equipment having a

matting tool point 5, such as will be suitable :

for finishing mat surfaces in jeweler’s and
engraver’s'work. In Fig. 11, the mandrel 3
is equipped with’'a tool point for dapping.
Such point may consist of an’ attachment 2g7

“to clamp on the threaded end of the barrel of -
the casing, the mandrel being connected to a’
pivot 28 on a lever 29.  This lever mayhavea
screw threaded &ocket to receive working: -

points 30 of different size and contour. Suct

lever may be of first or'second class, as de- .
he mandrel carrying such a beater-"
point ‘may thus be readily operated on-
jewelers’ hollow-ware, -étc.; particularly in-
difficulty-accessible " places, where- a “beater
‘actioniswanted. - oo oo

In-the use of the device, as'will be readily"
understood from the foregoing, the lead wires -

sired:

for the operating current from the line are
plugged into the respective socket-bores in

the head of the tool, one lead terminal screw:

inglybe had as required. - Adjustment of the" - .
95

‘mandrel is éq{uippéd

‘nally by the:
-mounting.
<. As‘already seen,
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ing into the central screw socket 17, and the
other lead terminal plug -being set into the
one or the other of the lateral bores 18 or 19
according as direct current or alternating cur-
rent is to be used, in the case of the alternat-
ing current, the circuit leading direct to the

 magnet, and: the alternations of the current
‘serving to intermittently pull the armature
and the mandrel, while in the:case .of ‘the.

direct icurrent; the circuit leads through the
interruptor contact 20 whereby the necessary

throw being: directed ‘to' the tool point. By’

the cap ‘in conjunction with a . pointer 82:

70 -
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Antermittent actionis secured. - Ineithercase” -
‘the spring 8 accomplishes: the return of the ..
“stroke, the- positive blow of the magnetic = :
turning ‘the cap 12 to the right or left, the ‘8(_)~
“adjusting: screw 6 may. be manipulated to- . #
lengthen or shorten the throw as required: = -
The graduated scale 31°on the periphery of =~
.85

marked on the head formsa convenient fauﬁe,_, S
FaciBiel

by means of which adjustment may be

tated. “Where a lateral component of thrust =

is desired, particularly as in the case of mat-
ting, the cap 24 may be turned so as'to spread

‘the guide portions 25 thereby correspond--
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ingly allowing freeor lateral play forthetool ' -

point 5. ‘Adjustment as to this-may accord-

spring 8 in so far as its particular setting may
be concerned can be attended to int the origi-
nal assembly of the dévice and with the insu-"

lating sheet 33 finally positioned thereabove . -
this portion of the’device will require no

; ) * farther atténtion on the part-of the operator,’
lock-indent 26 therein, such that with a tool:

such adjustment of the throw of the mandrel

particular: work . in hand; ‘and-correspond-:

the ".pé;rt’-icﬁlar' tool pointg
- applied may be varied in accordance with the "
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“as may be required, being had entirely exter- = -
o cap in its rotatable oroscillable - -

ingly also the size and weight of the assembly

generally ‘will vary from "a light pen-like
device for-delicate engraving ‘work in the
jewelr_z; trade on the one hand;or on the other -
hand the coarser typesof ‘work in other lines -

will correspondingly - be provided for by =

larger and heavier construction. ~The prin-

ciple may thus be applied to a wide range.of

115 -

metal ‘working, fine or coarse, die work, stone .

engraving and eutting, ete.. oo oo
“Other modes of applying the principle of

* the invention ‘may ‘be employed, change be-
ing made #s regards the details disclosed,:

provided the means stated in any of the fol-
lowing claims or the equivalent of such, be
employed. = T o e T

- T therefore particularly ‘point out and dis-"
tinetly claim ‘as my invention :— e
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‘1. In"a devicé of the character described;” -

the combination of ‘4-solenoid magnet, a re-"
ciprocable mandrel projecting through said
magnet, and -a disk:like arinature secured to:
said mandrel to reéiprocate- therewith "and *
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- throw, said mandrevl(;_,‘bemg, adgpte(‘l"tQ»:;,garr.

= 8. In a device of the character described
" “the combination of ‘a solenoid magnet, a
mandrel projecting through said magnet, an -
. armature secured to said mandrel; a spring
‘for retracting said mandrel; a head formin

15
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having a beveled edge adjacent the magnet,
said mandrel being adapted to carry a tool.

2. In a device of the character described,
the combination of a'solenoid magnet, a

mandrel projecting through said magnet, an
armature secured to said mandrel and hav-.
‘ing a sloping face, the face of the magnet
being correspondingly sloping, a spring for
~retracting said mandrel, and an adjusting.

screw engaging the spring to control it

atooli: - -

part of ‘the enclosure for the armature an

supporting said spring, an adjusting screw-
in the end of said mandrel, and a cap mount-

ed on said head for rotating said screw.
4. In a device of the character described,

. the combination of a solenoid magnet, a man-

40

drel p'rojec(:incgi

mature secured to said mandrel, a spring for

retracting said mandrel, a head ,fo'rmingpart' ;

of the enclosure for the armature and sup-

porting said spring, an adjusting  screw in -

the end of said mandrel, and a snap-fasten-
ing cap mounted on said-head for rotating
said screw. e S

5. In a device of:the character described,
the combination of a solenoid magnet, a man--
’ - shunted. .
mature secured to said mandrel, a- plate-

drel projecting through said magnet, an ar-

spring for returning said:mandrel,:a head

forming part of the enclosure for the arma-.
~‘ture and to which said spring is anchored, -
and an adjusting screw bearing against the -

free end of said spring and threading into
the mandrel. L e e

6. In a device of the character described,
the combination of a'solénoid magnet, a man-

- drel projecting through said magnet, an ar- .
5. mature secured to said mandrel, a ‘plate-

spring for returning said mandrel, a head
forming part of the enclosure for the arma-

- . ture and to which-one end of said spring is
‘anchored, an adjusting screw ’bearin% against
-the free end o

said spring and threading
into the mandrel, & stirrup engaging in the

- slot of said screw, and a cap mounted on said
‘head for actuating said stirrup.

7. In a device of the character described,

‘the combination of a solenoid magnet, a man-
_drel projecting. through said magnet, an ar-

mature secured to said mandrel, a plate

~ spring for returning said mandrel, a head
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forming part of the enclosure for the arma-

ture and to which one end of said spring is

anchored, an adjusting screw bearing against
the free end of said spring and threading
into the mandrel, a stirrup engaging the slot
of said screw, a cap mounted on said head
for actuating said stirrup, and resilient

through said magnet, an ar- .

‘net, a tool-carrying mandrel projecting

sition. : R
°8.:In a device of the chiaracter deséribed,
the combination of a solenoid magnet; a man-
drel projecting through said:magnet, an ar--
‘mature secured to sard mandrel and having
a_sloping face, and means whereby “either -
alternating current or direct current may -
‘energize said magnet, said' mieans including” . -
cconnections direct - to. the magnet-winding yg
nd a separate connection ‘thiough a make- -
d. a§ ‘contact operated by the mandrel-
ciprocation. . :
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9."In a device 'nof the character described,
the combination of a solenoid magnet, a man-

“drel’ projecting through said magnet, an ar-

mature secured to said mandrel, a plate-

-spring for returning said mandrel, a head to

which: one end of said spring is anchored, a

contact on said plate in circuit with said 3‘3 S

- 'magnet, an adjusting screw in the end of
. said mandrel and engaging said spring, and

a cap mounted on said head for actuating
said adjusting screw. ‘

+.10. In a device of the character described,
the combination of a solenoid magnet, a man-
drel projecting through said magnet, an ar-
mature secured to said mandrel, a plate-
spring engaging said mandrel for returning
the same, a head to which one end of saj
spring is anchored, a contact on said spring,

o5

‘and plug-in connections whereby said spring-
.contact may be included in ecircuit or be

~11. In a device of the character described, 100
the combination of a solenoid magnet, a man-
drel projecting through said magnet, an ar-
mature secured to sald mandrel, and means
in said mandrel for effecting a lateral throw
at the end. - ' ,

12. In a device of the character described,
the combination of a solenoid magnet, s tool-
carrying- mandrel ‘projecting through said
magnet, an armature secured to said mandrel,
and means for varying the distance permit-
ted in lateral throw at the tool-carrying end
of the mandrel. :

18. In a device of the character described,
the combination of a casing, a solenoid mag-

108
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through said magnet, an armature secured to '
said mandrel, and a tapering collar threaded
on the end of the casing and surrounding
the mandrel for varying its distance of lat-
eral throw. -
- "14. In a device of the character described,
the combination of a casing, a solenoid mag-
net therein, a mandrel in said magnet, an
armature secured to said mandrel, and a col-
lar threaded on the end of the casing and:
having tapering split projections surround-
ing the mandrel for varying its distance of
lateral throw. :

15. In a device of the character described,
the combination of a casing, a solenoid mag- 130
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net theréin; a mandrel in siid maghet, an
‘armature on said mandyiel, a plate-spring for
returning said mandrel, a head to which one
end of said spring is anchored, an a:djus"tin'ﬁ
serew bearing. against the free end of said
spring and-threading into the mandrel, and
a collar threaded on the end of said casing,
arid having tapering split projections sur
rounding the nrandrel for varying its dis-
1p tance of lateral thiow. R
Signed by me this 13th dz}g of June, 1927,
e LAURENCE G. BATES.
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