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This invention pertains generally to electri-
cally operated, reciprocative tools, such as jig-
saws and the like, and more particularly to a
rapidly reciprocated tool actuated by an alter-

5 nating electromagnet. :

While it is an important object of the pres-
ent invention to provide a simple, light, com-
pact structure particularly applicable to hand
‘manipulated tools, it is to be understood that

jo various features of the invention may be ap-

plied advantageously ‘to bench tools, and al-
tholgh the invention is illustrated and described
in connection with a hand manipulated jigsaw
merely for the purpose of explanation, it is to be

15 understood that the same shall not be limited

other-than as hereinafter claimed.

. The primary object of the invention is to pro-
vide a magnetically actuated, reciprocative tool

" of exceedingly simple, inexpensive and compact

20 structure, and at the same time affording maxi-
mum stroke and power.

. Incidental to the foregoing, a more specifie ob-

- ject of the invention resides in the provision of

- a reciprocative tool actuated by & spring~mount-

25 ed armature of an electromagnetic motor, in
. which the flexing point of the spring Is in sub-

stantial vertical alinement with one of the spaced
magnetic core arms.

A further object with respect to factors of

30 stroke and power, is to provide an electromagnet

in which the armature is inclined at an angle
to ‘the plane of the ends of the spated core arms
- of the magnet, the inner end of the armature
being positioned closely adjacent the end of one
85 of the core arms, while the tool is connected to
the outer end, whereby the magnetic force of
the inner core arm initially affects the adjacent
end of the armature to draw the remaining por-
tion of the armature within the magnetic path
40 of the outer core arm, thus rapidly and progres-
sively overcoming resistance to attractlon of the
-armature as the tension of the armature spring
increases. .
) A further object resides in the provision of
45 novel means for regulating the stroke of the ar-
mature, "
" "Another object is to provide a yieldable mount-
ing for the armature spring to absorb a portion
of its flexure and .reduce crystallization.

- 80 A still further object is to provide & rigid non-
. yieldable arm interposed between the magnetic
~motor and resilient tool carrier, whereby vibra-
~ tory action of the armature will not be trans-

mitted to the arm to affect reciprocative action

88 imparted to the tool by the armature.

(CL 172—126)

With the above and other objects in view,
which will appear as the description proceeds,
the invention resides in the novel construction,
combination, and arrangement of parts, sub-
‘stantially. as hereinafter described, and more j
particularly defined by the appended claims, it
being understood that such changes in the pre-
cise embodiment of the herein disclosed inven-
tion may be made as come within the scope of
the claims. ' 10

In the accompanying drawing is illustrated one
complete example of the physical embodiment of
the present invention constructed according to
the best mode so far devised for the practical
application of the principles thereof. 15

In the drawing: )

Figure 1 is a side elevational view of a hand
manipulated jigsaw embodying the principles of
the present invention, parts being broken away
and in section to more clearly illustrate struc- 20
tural details;

Figure 2 is a detail sectional view taken on
the line 2—2 of Figure 1, illustrating more par-
ticularly the resilient tool carrier;

Figure 3 is a detail section taken on the line 25
3—3 of Figure 1; '

Figure 4 is s similar section taken on the line
8—4 of Figure 1;

Figure 5 is an enlarged, transverse section
through the armature spring mounting, taken 30
on the line 5—5 of Figure 3;

Figure 6 is a detail section taken on the line
6-—6 of Figure 1; and i

Figure 7 is a side elevation of one of the plates
forming s connecting bracket between the elec- 35
tromagnet, manipulating handle, and tool arm.

Referring now more particularly to the ac-
companying drawing, in that form of the inven-
tion illustrated the numeral | designates a yoke -
comprising upper and lower arms 2 and 3 respec- 40
tively, the upper arm being provided at its outer
end with a resilient tool carrier 4, while an elec-
tromagnet 5§ is rigidly connected to the lower
arm 3 in the manner hereinafter described.

The tool carrier 4 consists of a flat. spring 45 -
provided at its outer end with & .notched hook
6, for reception of & head 1 formed on the up- -
per end- of a tool T, which in the present in-
stance Is illustrated as a jigsaw blade. The in-
ner end of the carrier 4 is provided with a slot 50
8 for reception of the end of the arm 2, which

*terminates in a finger 8 to support the carrier
_intermediate its ends. The arm 2 adjacent its
outer end is provided with a restricted notch 10
for reception of the inner end of the carrier, 66
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while a spring finger |1 struck out of the carrier
In forming the slot 8, abuts the end face 12 of
the arm 2 to detachably latch thg carrier on the
arm,

As will be noted in Figures 1 and ~4, the magnet

§ consists of an E-shaped core 13 formed by a
plurality of laminations and including arms {4.
A conventional winding 15 is provided for the
intermediate arm, and is protected by a cover 16.

As will be noted in Figures 1 and 4, two of the
core laminations comprise bracket plates 17,
which serve to connect the yoke i, the magnet
5, and a manipulating handle 18. The plates {7
are provided at their lower ends with laterally
projecting arms (8, having formed therein ad-
Jacent their ends semicircular portions 20, which
straddle the upper end of the manipulating
handle 18, and a bolt 2f passing through the

outer ends of the arms 19 serves to clamp the

same securely upon the handle 8.

The lower arm 3 of the yoke | extends between
the upper ends of the plates 17, and is secured
thereto by rivets 22, thus forming a rigid con-
nection between the yoke and the magnet 5.

Cooperating with the magnet 5 is an armature
23, the outer end of which is provided with a
notch 23’ for reception of the lower end of the
tool T, which is also provided with a retaining
head 1.. The inner end of the armature 23 is
riveted or otherwise attached to one end of a
leaf spring 24, provided Intermediate its ends
with an arcuate flexing portion 25. -

To mount the opposite end of the spring 24,

the upper edges of the plates 17 are provided
with offset ears 26 having. vertically extending
bosses 27 formed therein. As best. shown in Fig-
ures 3 and 5, the supporting end of the spring 24
is positioned on the bosses 27 and supported by
the ears 26. Superimposed upon the supported
end of the spring 24. is an auxiliary leaf spring
29 having notches 28 at its ends to straddle the
bosses 27 and prevent displacement of the spring.
A vplate 30 provided with depending edges is
secured upon the bosses by bolts 31 to lock the
entire assembly in place. Obviously, the spring
29 permits limited upward movement of the inner
end of the spring 24, thus serving to reduce
flexure of the arcuate portion 25 as the tension
upon the spring Increases through actuation of
the armature 23.

For the purpose of regulating the stroke or
movement of the armature 23, the plates IT are
provided at their upper edges with vertical ears
32 extending into the arcuate portion 2B of the
armature spring 24. Disposed between the ears
82, and slidably mounted upon the end of the
arm 3 and the end of the adjacent core arm, is a
non-metallic block 33 nrovided at its front end
with an arcuate face 35 conforming to the con-
tour of the arcuate flexing portion 25 of the

-spring 24, when the armature 23 is in its at-

tracted position.

The-block 33 is longitudinally adjusted be-
tween the ears 32 by means of a flat tapered stud
34, which extends through elongated openings
32’ formed in the ears, to engage the shoulder 36
formed in the block by notching its rear end. A
thumbnut 37 threaded on one end of the stud 34
serves to adjust the same within the ears 32,
while a coll spring 38 disposed between one of
the ears 32 and the head of the stud 34, serves
to urge the stud to projected position as the
thumbnut is run off. C

It will be apparent that in its projetted posi-
tion, the tapered stud 34 permits the block 33 to
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move rearwardly out of contact with the arcuate
portion 25 of ‘the spring 24, thus allowing the
armature to be drawn into engagement with the
magnet core 13, resulting in a full stroke of the
armature. Eowever, as the tapered stud 34 is
retracted within the ears 32, by turning up on
the thumbnut 37, the tapered edge working
against the shoulder 36 forces the block 33 for-
wardly to engage and limit the flexing action of
the arcuate portion 25 of the spring 24, thus
limiting movement of the armature 23 to reduce
the stroke of the tool. ’

Operation of the invention wili be ohvious, in
that energization of the electromagnet 8 by alter-
nating current will attract and release the arma-
ture 23, to impart reciprocative movement to the
tool T, the upper end of which is detachably
connected to the resilient carrier 4. The carrier
4 is only of sufficient predetermined tension to
maintain the desired taughtness on the tool T,
without appreciable affect upon the action of
the armature spring 24.

Should the carrier 4 require replacement, the

‘same is accomplished by springing its rear end

out of the restricted notch 10 agalinst the tension
of the spring finger 11, which normally latches
the carrier within the notch.

It will be further apparent that the normal in-
clined position of the armature relative to the
core arms of the electromagnet is highly im-
portant, in that inclination of the armature al-
lows its inner end to be positioned closely ad-
jacent one of the flelds, while the tool carrying
end is substantially spaced from the fleld to
provide maximum stroke of the tool with mini-
mum power, as explained in the preceding objects
of the invention. .

In connection with the foregoing, the position
of the flexure portion of the armature spring
relative to the magnetic core is essential to
operation of the present inclined armature.

By exhaustive tests it was found that in rigidly
anchoring or fastening the armature spring to
the bracket plates or frame, rapid crystallization
and, consequently, frequent breakage of the
springs occurred. Therefore, to overcome this
problem, an important feature of the invention
resides In yleldably anchoring the armature
spring, whereby as the tension of the spring is
Increased through the action of the armature,
flexing is relieved through yield of the end of the
spring on.its support.

A further novel feature of the invention con-
sists in controlling movement of the armature
by adjustable means, such as the block 33, capa-
ble of positively limiting movement of the arma-
ture toward the electromagnet. Heretofore, it
has been customary to accomplish the foregoing
by devices affecting either the armature or arma-
ture spring, to limit movement of the armature
away from the electromagnet, thus varying its
normal position relative to the electromagnet, and
consequently varying the effective action of the
magnetic lines of force, Preferably, the block a3
is formed of non-metallic material to reduce the
nolse of impact between the armature spring and
block.

Lastly, it is desirable that the connection dis-
posed between the electromagnet and flexible tool
carrier be rigid and non-yieldable, to avoid as far
as possible the setting up of vibrations in said
connection, which in turn would materially offset
or affect vibratory movement of the armature.

Frowm the foregoing explanation considered in
connection with the accompanying drawing, it
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will be seen that an exceedingly light, simple, and
compact electrically operated, reciprocative tool
has been provided, in which a maximum stroke is
obtained with minimum power. Although the
invention has been illustrated and described in
connection with a hand manipulated tool, it will
be appreciated that its principles are applicable
to bench tools, in which the electromagnet may be
attached to a table having mounted thereon an
arm for the resilient tool carrier.

I claim:

1. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an ar-
mature exposed to the fleld of said magnet and
inclined relative thereto to progressively vary
che distance between said armature and magnetic
field, a tool connected at one end to the armature
at a point more remotely spaced from the field
than its closest portion, and a resilient carrier for
the opposite end of said tool.

2. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an os-
cillatory armature exposed to the field of said
magnet and inclined relative thereto to progres-
sively vary the distance between said armature
and magnetic field, a support for said armature
to permit its oscillation about an axis closely ad-
jacent that portion of the field and armature in
closest relative position, a tool connected to said
armature at a point substantially spaced from its
oscillatory axis, and a resilient carrier for the
opposite end of said tool.

3. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an ar-
mature exposed to the field of said magnet and
inclined relative thereto to progressively vary the
distance between said armature and magnetic
field, a spring support for said armature, said
spring having its flexure portion in substantial
alinement with that portion of the field and ar-
mature in closest relative position, a tool con-
nected to the armature at a point more remotely
spaced from the field than its closest portion, and
a resilient carrier for the opposite end of said tool.

4, An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an ar-
mature responsive to said magnet, a tool con-
nected to one end of the armature, a U-shaped
supporting spring having one end for connection
to the armature, a yieldable mounting for the
opposite end of said spring, and a resilient carrier
for the opposite end of the tool.

5. An electrically operated reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a tool con-
nected to one end of the armature, a U-shaped
supporting spring for the opposite end of the
armature, a yieldable mounting for said spring,
a resilient carrier for the opposite end of the
tool, and a rigid arm interposed between said
electromagnet and carrier.

6. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a tool con-
nected to one end of the armature, a supporting
spring for the opposite end of the armature, a
yvieldable mounting for said spring, e resilient

3

carrier for the opposite end of the tool, and a rigid
arm interposed between said electromagnet and
carrier.

7. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a spring se-
cured to one end of said magnet, an adjustable
block positioned within said spring to positively
limit its movement in one direction, a tool con-
nected to the opposite end of said armature, and
a resilient carrier for the opposite end of the tool.

8. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a tool con-
nected to said armature, a resilient carrier for the
opposite end of said tool, and an arm interposed
between said magnet and said carrier, said carrier
being detachably latched on the end of said arm.

9. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a U-shaped
spring secured to one end of said magnet, an ad-
justable block positioned within said U-shaped
spring to positively limit its movement in one
direction, a tool connected to the opposite end of
said armature, and a resilient carrier for the op-
posite end of the tool.

10. An electrically operated, reciprocative tool
comprising, an alternating electromagnet, an
armature responsive to said magnet, a U-shaped
spring secured to one end of said magnet, a yield-
able mounting for said spring, an adjustable block
positioned within sald U-shaped spring to posi-
tively limit its movement in one direction, a tool
connected to the opposite end of said armature,
and a resilient carrier for the opposite end of
the tool.

11. An electrically operated, reciprocative hand
tool comprising, an electromagnet, & U-shaped
frame, a manipulating handle, said magnet,
frame, and handle being rigidly connected, an

armature responsive to sald electromagnet, a tool

connected at one end to said armature, and a re-
silient carrier connected to said frame for at-
tachment to the opposite end of said tool.

12. A hand tool comprising, a substantially U-
shaped rigid frame, a handle, an electromagnet
having a laminated core, brackets connecting the
handle with said frame and magnet, said brackets
comprising laminations of the magnet core, an
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armature for the magnet, a leaf spring uniting the -

armature to the frame, a resilient carrier con-
nected to the frame, and a tool connected to the
carrier and armature.

13. A hand tool comprising, a substantially U-
shaped frame, an electromagnet carried by one
end of the frame, an armature for the magnet
normally positioned at an angle to the face of
said magnet, a substantially U-shaped spring
uniting the armature to the frame, a resilient car-
rier connected to one end of the frame, a tool
operatively connected to the carrier and armature,
the flexing point of the U-shaped spring being
adjacent one side of the magnet, whereby re-
sistance of the spring to the attraction of the
magnet is overcome with minimum power.

ALBERT J. DREMEL.
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