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UNITED STATES
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PATENT OFFICE.

CARL S. WEYANDT, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO CENTRATL ELEC-
TRIC TOOL COMPANY, OF PITTSBURGH, PENNSYLVANIA, A CORPORATION OF

PENNSYLVANIA.

RECIPROCATING MOTOR.

Application filed May 5, 1926, Serial No. 106,811,

My invention relates to electric motors of
the reciprocating type, particularly such as
are utilizable as percussive tools for drilling,
cutting, chipping, riveting or otherwise
working wetal, stone, concrete and the like.

In accordance with my invention, the im-
pact of the reciprocatory core system of a
tool of the character referred to 1s absorbed
by novel structure comprising a buffer spring
maintained in predetermined position at the
end of a barrel within which the core sys-
tem reciprocates by a clamp or member se-
cured to the tool handle, the barrel afore-
said having secured therewithin a bearing
bushing receiving an impact member with

one end of which the core system contacts -

and whose other end engages the bufler
spring, and more particularly, all of the
parts of the aforesaid shock-absorbing struc-
ture are freely removable upon disconnec-
tion of the clamp or member from the tool
handie.

Trurther in accordance with my invention,
the reciprocatory core or piston of a tool of

5 the character referred to is provided with

a circumferential groove preferably sym-
metrically arranged with respect to the ends
of the core or piston which are likewise
preferably reduced in diameter.

Trurther in accordance with my invention,
within the barrel of a tool of the character
described there is inserted a liner structure
with which the reciprocatory core friction-
ally engages, and more particularly, the liner
structure comprises magnetic and non-mag-
netic portions, the former lying within the
zone enclosed by the pole tips of the mag-
netizable members comprised in the tool-
operating mechanism, and the latter lying
without said zone. ‘

My invention resides in features and de-
tails of construction of the character herein-
after described and claimed.

For an illustration of one of the forms
my invention may take, reference is to be
had to the- accompanying drawings, in
which:

Fig. 1 is a vertical scctional view of ap-
paratus constructed in accordance with my
nvention. ’

Tig. 2 is an elevational view of the same.

Fig. 3 is a transverse vertical sectional
view on the line 3—3 of Fig. 1.

Fig. 4 is an end view of structure shown
in Figs. 1 and 2. ‘

Fig. 5 is a perspective view of a liner
structure.

Fig. 6 is a side elevational view of a group
of laminations.

Fig. 7 is a vertical sectional view of the
structure shown.in Fig, 6.

Fig. 8 is a fragmentary vertical sectional
view of a modified form of buffer structure.

Fig. 9 is a side elevational view of the
structure shown in Fig. 8.

Fig. 10 is an end view, partly in vertical
section, of the structure shown in Figs. 8
and 9. :

Referring to Fig. 1, 1 is a barrel or tubu-
lar frame or member, of metal, such as brass
or bronze, and preferably of a light weight
alloy, as an aluminum alloy, such as dur-
alumin, of sufficiently high tensile strength,
effecting both decrease in weight of the mo-
tor and reducing the loss represented by cur-
rents induced in the tubular frame by the
fluctuating magnetic field with which it is

‘associated, this reduction of induced current

losses being due to the fact that the specific
resistance of the alloy is relatively high.
The front and rear ends are enlarged as in-
dicated, respectively, at 12 and 1* for a pur-
pose hereinafter described.

Disposed upon the exterior of the barrel
1 are the circumferentially disposed groups
of laminee 2, 8, 3* and 4, of silicon steel or
other suitable magnetic core material. The
central groups of laminations 8 and 82, dis-
posed adjacent the windings or solenoids 5
and 6, are arranged circumferentially upon
the flat external sides of the barrel 1. ~As
clearly illustrated in Figs. 8, 6 and 7, in-
dividual laminations forming a group 3 are
beld in suitable spaced relation with re-
spect to an aligned group 3* by rectangular
blocks 7 or the like, of suitable material, as
brass, disposed on each side of the individual
groups and suitably connected thereto, as by
rivets. The laminations 2 and 4 may be
similarly disposed in circumferential groups
upon the external surface of barrel 1.

Ag indicated in Fig. 1, the inner ends or
pole tips of the laminations extend through
openings in the barrel 1, the inner ends of
the laminations coming flush with the inner
cylindrical wall of said barrel. As illustrat-
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ed, the pole tips of the various groups of
laminations are of substantially equal length,

‘although it shall be understood that the pole

tip lengths of the various groups may be
varied as desired. C
External to the barrel 1 and in the space
between the laminations 2 and 3 is the clamp-
ing member 8, while in the space between the
laminations 3 and 4 is the clamping member
9 of any suitable material, preferably a light
alloy of suitably high specific resistance,
such, for example, as the aluminum alloy

" constituting the barrel 1, whereby not only
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is the weight of the motor reduced, but the
waste currents induced in the members 7 and -
8 are decreased. The pole tip ends of the
laminations are bevelled as indicated, as also
are the ends of the clamping members 8 and
9, which latter ave held to the barrel 1.by
serews or the like, not shown. o
Upon the enlarged end 1* of barrel 1 is
threaded the annular nut 10 constituting a
somewhat beveled abutment against which
engage complementarily beveled edges of the
laminations 2. Upon the other enlarged end
1b of barrel 1 is similarly threaded the bev-

. eled annular nut 11 thrusting against the
complementarily beveled laminations 4, hold-
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ing the different groups of laminations as a
unit upon the barrel and causing the beveled
edges or the clamping members 8 and 9 to’

"engage or be engaged by the associated bev-

eled laminations, the béveling of nuts and
laminations forcing the latter toward the
barrel 1. Annular nuts 10 and 11 are of
suitable non-magnetic material, as bronze or
duralumin. .

An enclosing casing 12, of silicon steel or
other suitable magnetizable material, is com-
prised in the magnetic circuits and is en-
gaged or closely approached upon its inner

surface by the outer ends of the laminations

2, 3, 3% and 4.

On the lower end of the motor is the end
plate or closure member 13 surrounding the
lower end of the enlarged portion 1° of bar-
rel 1, abutting against the annular nut 11 and
having an annular beveled surface 14 abut-
ting against the complementary beveled end
of casing 12. Disposed within the barrel en-
larged portion 1° is a tubular member or
bushing 15, of suitable material preferably

* - magnetic in character, held in position by
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a bridge or clip 16 seated on a shouldered
portion thereof and secured to the member
13 by bolts 17, Figs. 1 and 2. :

A washer 18, of suitable material, as fibre,
having an annular beveled surface engaging
the complementarily beveled surface of cas-
ing 12, is disposed between the nut 10 and
the end of a handle unit or member 19 re-
ceived on the efilarged end 16 of barrel 1, a
cylindrical member 20 of fibre preferably
being disposed between the otherwise engag-

ing surfaces. N
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One side or face of handle unit 19 is closed
by a housing 21, to which a cable 22 is suit- -
agly secured, as by the set screw 23. Cable
22 comprises a plurality of conductors 24
connected to a- panel 25 suitably secured in-
teriorly of the handle unit. - From panel 25
a pair of the conductors 24 extend through
the hollow handle portion 26 and are con-
nected, respectively to the flexible spring-
like members 27 adapted to be bridged ]by the 75
member 28 controlled by the trigger 29 ex-
tending within the handle unit 19. Other
conductors 24 extend through a hollow por-
tion 80 of the handle unit and a perforation
in washer 18, and are suitably connected to
the windings 5 and 6.

A bearing bushing 81 extends within the
barrel 1 and terminates in a flange 31° rest-
ing upon a flanged portion of said barrel. A
buffer member 32, preferably hollow and
having an air passage 32, extends through
and beyond the bearing bushing 81 and com-
prises a flange 32" and an open-ended sleeve.
32¢, Bushing 81 and buffer 82 are prefer-
ably of magnetic material, and in the ex-
ample shown are of hard steel.

A cylindrical member or tube 33 compris-
ing a fin-like portion 33* is mounted within
the enlarged end 12 of Barrel 1, the inner end
thereof normally. encircling the flange 32°
and resting upon flange 31*. A transverse
clamp 84, secured to the handle unit 19 as
hereinafter described, closes the end of cylin-
der 33. One end of a relatively heavy coiled
spring 85 confined within. cylinder 33 rests 100
upon flange 33 and encircles the sleeve 32¢,
while its other end bears against a washer 36
resting upon the inner surface of clamp 34,
said washer being positioned centrally of
cylinder 83 by -a centering lug or projection 105
87 preferably-formed integrally with clamp
34." The shank of a rivet 38 extends from a -
region outwardly of clamp 34 freely through
a perforation therein, and its head is con-
fined within a recess in said clamp by washer 110
86 when buffer spring 35 occupies the posi-
tion shown in Fig. 1. Ordinarily, it is de-
sirable that clamp 34 be provided with an
air vent 39 opening into the cylinder 33. .

Slidably mounted within the bushing 15 115
is the shank of a tool T of any suitable
character, such, for example, as is utilizable
for drilling, cutting, chipping, riveting or
otherwise working metal, stone, conerete and
the like.

In accordance with my invention, tool T is
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‘struck by an impact member, piston or core
40, which may be of the character disclosed

in my prior application Serial No. 19,311,
filed March 30, 1925, wherein the magnetiz- 125
able core has secured thereto non-magnetic
end portions. As shown, core 40 is formed.
of a single piece of suitable magnetic ma-
terial, each of whose ends 40* is cylindrical,
of reduced diameter, and preferably capped 130
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with stellite, as indicated at 41, Fig. 1. By'

preference, the core end 40* adjacent the
vuffer member 32 is of a diameter somewhat
smaller than the internal diameter of bush-
ing 31. In the example shown, the central
portion of core 40 is provided with a circum-
ferential groove 40" of substantial length,
and which may have a depth of the order
of ;4 of an inch, more or less.

While the core 40 veciprocates within the
barrel 1, it is prevented from contacting
therewith by a composite liner tube compris-
ing, in the example shown, the end cylindri-
cal members 42 and 43, Figs. 1 and 5, and a
centrally disposed cylindrical member 44, all
of suitable magnetic material, as steel, the
central member 44 being spaced from the
end members 42 and 43 by the similar cylin-
drical members 45 and 46 of suitable non-
magnetic material, as linen impregnated
with a phenol condensation product. As il-
lustrated in Fig. 1, the non-magnetic mem-
bers 45 and 46, respectively, span the air
gaps between the laminations 2 and 8 on the
one hand, and 4 and 3 on the other hand.
Disposed between the non-magnetic mem-
bers 45 and 46 is the central magnetic mem-
ber 44, while the end magnetic member 42
is disposed between the non-magnetic mem-
ber 45 and a lock washer 47 bearing against
the end of bushing 31. The other end of
magnetic member 43 is disposed between the
non-magnetic member 46 and the inner end
of bushing 15. The washer 47 applics an
end thrust to the various cylindrical mem-
bers comprising the liner tube for retaining
them firmly in place, thereby preventing
chattering and providing for the longitudi-
nal expansion of the liner tube due to heat.

The ends of transverse clamp 84 receive the
bolts 48 passing through the closure mem-
ber 13 and handle unit 19, and, through the
agency of one or more nuts 49 threaded on
the end of each bolt 48, clamp 34 is fixed in
position and the closure member 13, casing
12 and handle 19 are clamped into a uni-
tary structure, Fig. 2.

It has been found from experience that
when the center lamina 8, 3* are separated
and maintained in position by the plates 7 ag
described above, the coils or windings 5 and
6 should be so connected that the polarity is
in the same direction as with a common lam-
ination, that is, so that the flux set up by
both windings passes through the piston 40
in the same direction, or so that it would op-
pose between coils. ’

It has also been found from experience
that the starting voltage for the device may
be materially decreased by providing the
groove 40° in the surface of piston 40, there-
by decreasing the bearing or contacting sur-
face between the piston and the central
magnetic member 44. Moreover, it is desir-
able that piston 40 be constructed of but a

-3

single piece of metal, as described above, al-
though it shall be understood that inserts
of suitable material, as manganese steel,
may be substituted for the reduced piston
portions 40%, for example, as disclosed in my
Patent 1,680,311, August 14, 1928.

It will be observed that the aforesaid liner
tube when positioned within the barrvel 1
does not disturb the magnetic action on the
piston 40. The magnetic cylinders 492, 43
and 44 form magnetic extensions of the pole
tips of the vavious groups of laming, there-
by providing flux paths tevoid of gaps be-
tween the laminm groups 2, 3, 8 and 4 and
the piston 40. The non-magnetic cylinder
45 merely continues the gaps between the
groups of laminse 2 and 3, while the similar
cylinder 46 performs the same function witl
respect to the Iaminw groups 8 and 4. Cyl-
inders 45 and 46, while theoretically equiva-
lent to air spaces, have the desirable mechan-
ical function of spacing the magnetic cylin-
ders 42, 44 and 43.

Upon removal of bolts 17 and withdrawal
of bushing 15 from barrel 1, any or all of
the various component parts of the liner tube
may be removed from within said barrel
without disturbing the same or the windings
and laminations. Therefore, due to this con-
struction, worn parts of the liner may be
readily replaced.

The transversely extending clamp 84 com-
presees the spring 85, the amount of com-
pression being determined by the cylinder
33, which is of predetermined length and,
therefore, functions as a gage to position the
ends of the spring the proper distance apart.
This feature is important, for if the proper
degree of compression has not been imparted
to the spring, it is apt to break when sub-
jected to continuous impacting action by vi-
brating piston 40. ;

The buffer member 32 extends through the
bushing 381 into engagement with the re-
duced end 40 of piston 40. As stated above,
the external diameter of the piston end 40°
is preferably less than the internal diameter
of bushing 31, so that if the buffer member
32, under impact, moves toward the left,
Fig. 1, beyond the lock washer 47, said piston
end 400 may freely enter the bore of bushing
31. '

Should the spring 35 become broken, rivet

88 will disappear from view, since it is no

longer supported in its perforation in clamp
34.  Accordingly, in case of faulty opera-
tion of the tool, the operator may determine
at a glance if a broken spring 1s the cause
thereof.

Obviously, if clammp 34 is disconnected,
cylinder 38, spring 85, buffer member 32 or
bushing 31 may be readily removed, whereby
any of such parts that have become defective
or worn may be readily replaced.

Referring to Figs. 8, 9 and 10, there is il-
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lustrated a modified form of bumper or
shock-absorbing device for the reciprocatory
piston. Ags shown, the spring barrel 60 com-
prises a circumferential shoulder or flange
60> secured to but preferably integral there-
with, which engages the member or strap 61
secured at each of its ends to the tie bolts

or rods 48 by the nuts 49. Barrel 60 termi-

nates in a circumferential flange 60° defining
a cylindrical opening within which is snugly
received the stem of a removable spring seat-
ing member 62 comprising a circumferential
flanged portion 62* co-acting with flange 62°.
One end of the impact spring 85 bears
against the plane inner surface of member
62, while its other end rests upon”flange 32°
and encircles stem 82° of buffer member 32.

Strap 61 should be constructed of good
quality steel, preferably spring steel, and
member 62 should be constructed of alloy
steel, heat-treated to withstand wear and

impact.

Strap 61 holds or clamps the end of barrel
60 in engagement with the flanged portion
32> of buffer member 32. By properly po-
sitioning nuts 49, the .strap 61 may be so

adjusted as to flex or give thereby relieving

the strain on spring 385. .

Member 62, in addition to functioning as
a removable wearing spring seat, has the
further function of acting as an indicator
in case spring 85 should become broken.

Preferably, barrel 60 is provided with two
holes or perforations 180 degrees apart and
of relatively small diameter as % of an inch
more or less. These holes are useful for
oiling purposes and as an outlet for air on
the back stroke of piston 40.

What I claim is:

1. A portable reciprocating motor com-
prising the combination with a reciprocating
core system, means for actuating said sys-
tem, and enclosing structure therefor, of an
abutment, a detachable cylindrical member
of predetermined length interposed between
an end of said structure and said abutment,
and resilient shock-absorbing means receiv-
ing the impact of said core system likewise
interposed between said structure and abut-

ment and housed substantially throughout.”

its length by said cylindrical member.
2. A portable- reciprocatory, motor com-

~ prising the combination with-a reciprocatory
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core system, means for actuating said system,
and enclosing structure therefor, of handle

structure adjacent one end of said enclos--

ing structure, a clamp spaced from the end
of said enclosing structure adjustably car-
ried by said handle structure, and a buffer
spring receiving the impact of said core
system extending from the end of said en-
closing structure into engagement with said
clamp member.

8. A portable reciprocatory motor com-
prising the combination with a barrel ter-

1,705,079

minating in an enlarged end, a core system
reciprocatory in said barrel, and enclosing
structure therefor, of a bearing bushing hav-
ing a portion seated on a- shoulder within
the enlarged end of said barrel, a buffer
member slidable in said bearing bushing
under the influence of the impact of said

core system, and a buffer spring engaged by

said buffer member.

4. A portable reciprocatory motor com-
prising the combination with a barrel termi-
nating in an enlarged flanged end, a core

75

system reciprocatory in said barrel, and en- .

closing structure therefor, of a steel bearing
bushing mounted in the enlarged end of said
barrel and having a flanged portion co-act-.
ing with the flanged portion of said barrel,
a steel buffer member slidable in said bear-
ing member under the influence of the im-
pact of said core system, and a buffer spring
actuated by said buffer member.

5. A portable reciprocatory motor com-
prising a barrel, a core system reciprocatory
therein, and shock-absorbing structure there-
for disposed adjacent one end of-said barrel,
said structure comprising a bearing bush-
ing and a co-acting buffer member supported
entirely by and within, but freely removable
from said barrel. o

6. In a reciprocating electric motor, a
non-magnetic barrel, a magnetic core recip-
rocable therein, electro-magnetic means dis-

able members having spaced-apart pole tips
projecting through the barrel, and removable
magnetic means lining the barrel within the
zone enclosed by the pole tips and friction-
ally engaged by the core during reciproca-
tion thereof. : , .

7. In; a reciprocating electric motor, a
non-magnetic bairrel, 4 magnetic core recip-
rocable therein, solenoid windings arranged
in axial alignment thereon, magnetizable
members for each winding having spaced-
apart pole tips projecting through the bar-
rel, and removable magnetic means lining

80

85

90 -

.posed- on said barrel comprising magnetiz- -
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only those portions of the barrel within the .
zones enclosed by the pole tips and friction-

ally engaged by the core during reciproca-
tion thereof. I

8. In a reciprocating. electric motor, a
non-magnetic barrel, a magnetic core recip-
rocable. therein, solenoid windings arranged
in axial alignment thereon, magnetizable
members for each winding having spaced-
apart pole tips projecting through the bar-
rel, removablé magnetic means lining those
portions of the barrel within the zones en-
closed by the pole tips and frictionally en-
gaged by the core during reciprocation
thereof, and non-magnetic means lining the
barrel between said magnetic means.

9. In a reciprocating electric motor, a
non-magnetic barrel, removable liner struc-
ture therein comprising magnetic end and

~
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¢éntral portions and non-magnetic portions
between the opposing ends of the magnetic
portions, solenoids arranged in axial align-
ment about the barrel, magnetizable mem-
bers for cach solenoid having spaced-apart
pole tips projecting through the barrel and
into contact with the magnetic portions of
the liner, the portions of said barrel between
opposing pole tips enclosing the non-mag-
netic portions of the liner, and a removable
core reciprocable within the liner and in con-
tact therewith. )

10. In & reciprocating electric motor, a
non-magnetic barrel, removable liner struc-
ture therein comprising magnetic end and
central portions and non-magnetic portions
between the opposing ends of the magnetic
portions, solenoids arranged in axial align-
ment about the barrel, magnetizable mem-
bers for each solenoid having spaced-apart
pole tips projecting through the barrel and
into contact with the magnetic portions of
the liner, the portions of said barrel between
opposing pole tips enclosing the non-mag-
netic portions of the liner, a removable core
reciprocable within the liner and in contact
therewith, and removable means preventing
longitudinal travel of the liner in the barrel.

11. In a reciprocating electric motor, a
non-magnetic barrel, removable liner struc-
ture therein comprising magnetic end and
central portions and non-magnetic portions
between the opposing ends of the magnetic
portions, solenoids arranged in axial align-
ment about the barrel, magnetizable mein-
bers for each solenoid having spaced-apart
pole tips projecting through the barvel and
into contact with the magnetic portions of
the liner, the portions of said barrel between
opposing pole tips enclosing the non-mag-
netic portions of the liner, a removable core
reciprocable within the liner and in contact
therewith, removable means preventing lon-
gitudinal travel of the liner in the barrel
and yieldable means for exerting an end
thrust on the liner.

12. The combination with a.reciprocatory
motor comprising a reciprocating core sys-
tem, means for actuating said system, and
enclosing structure therefor, of a strap
secured to said enclosing structure in trans-
verse relation with respect to the movement
of said core system, a barrel in longitudinal
alignment with said core system urged- by
said strap toward said enclosing structure,
and a buffer spring confined in said barrel
receiving the impact of said core system.

13. The combination with a reciprocatory
motor comprising a reciprocating core sys-
tem, means for actuating said system, and
enclosing structure therefor, of a strap
secured to said enclosing structure in trans-
verse relation with respect to the movement
of said core system, a perforated barrel in

]

longitudinal alignment with said core sys- 65
temd urged by said strap toward said enclos-
ing structure, and a buffer spring confined
in said barrel receiving the impact of said
core system.

14. The combination with a reciprocatory 70
motor comprising a reciprocating core sys-
teny, means for actuating said system, and
enclosing structure therefor, of a strap se--.
cured to said enclosing structure in trans-
verse relation with respect to the movement 78
of said core system, a barrel in longitudinal
alignment with said core systemn urged by
said strap toward said enclosing structure,
a removable seating member in the end of
said barrel, and a buffer spring in said barrel 80
co-acting with said member and receiving
the impact of said core system.

15. The combination with a reciprocatory
motor comprising a reciprocating core sys-
tem, means for actuating said system, and 85
enclosing structure therefor, of a strap
secured to said enclosing structure in trans-
verse relation with respect to the movement
of said core system, a barrel in longitudinal
aligninent with said core systém, said barrel 90
having a shoulder between its ends engaged
by said strap, and a buffer spring confined
in said barrel receiving the lmpact of said
core system. :

16. A reciprocatory motor comprising the 95
combination with a barrel terminating in a
flanged end, a core system reciprocatory in
said barrel, and enclosing structure therefor,
of a bearing bushing co-acting with the

flanged end of said barrel, a buffer member 100

slidable in said bearing bushing under the
influence of the impact of said core system,
a strap secured to said enclosing structure
transversely of the direction of movement of

said core system, a barrel confined between 105
‘said strap and buffer member, and a_buffer

spring in said barrel receiving the impact
of said core system.- .
17. A reciprocatory motor comprising the

combination with a barrel terminating in a 110

flanged end, a core system reciprocatory in
said barrel, and enclosing structure therefor,
of a bearing bushing co-acth% with the
flanged end of said barrel, a buffer member

slidable in said bearing bushing under the 115

influence of the impact of said core system,
a strap adjustably secured to said enclosing
structure transversely "of the direction of
movement of said core system, a barrel con-

fined between said strap and buffer member, 120

a removable seating member in the end of
said barrel, and a buffer spring in said
barrel co-acting with said member and re-
ceiving the impact of said core system.

18. In 2 percussion tool, energy absorption 126

structure comprising a cylindrical barrel, a
spring plate through which a portion of said
barrel extends, said plate engaging and urg-
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ing the barrel in an end-wise direction, and
a spring member within said barrel oppos-
ing said spring plate and tending to move
said barrel in an opposite direction.

19. In a percussion tool, in combination, a
ﬁousing, a member adapted to reciprocate
within said housing, a spring plate secured
to the opposite sides of said housing, a cylin-
drical barrel supported in said housing and
resiliently engaged by said spring plate, and
resilient means_within said barrel opposing
the force exerted by the spring plate, said

means adapted to absorb the energy of the.

backward stroke of said member.

20. The combination with a reciprocating
motor, of a reciprocating core system, a
member within which the core moves, and
electromagnetic means for actuating said
system, of removable liner structure within
said member comprising a portion of high
teluctance and another portion of low re-
luctance. ' -

21. In a reciprocating electric motor, a
housing, field producing structure, a recipro-
cating core system, a removable liner struc-

" ture within which said core operates, and de-

- tachable energy absorption means disposed

at one end of said liner and ténding to main-

_ tain the same in position, said liner and

30
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“means adapted to be replaced through one

end of said housing without disturbing the
field-producing structure of said motor.

99. The combination with a reciprocating
motor comprising a reciprocating core sys-
tem, a member within which the core system
moves, and groups of magnetizable elements
of a magnetic circuit disposed outside of said
member, of means comprising clamping
plates for securing the individual magnetiz-
able elements of a group together and form-
ing a structural unit thereof.

93. A reciprocating motor comprising, in
combination, a reciprocating core system, a
member within which the ‘core system moves,
groups of magnetizable elements of a mag-
netic circuit disposed outside of said mem-

ber, and non-magnetic clamps for securing

the individual magmnetizable elements of a

N
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group together and forming a structural unit

thereof. :
24. A reciprocating motor comprising, in

50

combination, a reciprocating core system, a -

member within which said core system
moves, a unit comprising magnetizable ele-
ments of different magnetic circuits disposed

outside of said member, each of said elements -

comprising a plurality of laminz, and strue-
ture for securing to each other a plurality
of elements to constitute said unit and for
securing to each other the lamine of the dif-

ferent elements of said unit.

25. In a percussive tool, a reciprocating
core, a member within which said core re-
ciprocates, and energy absorption structure
disposed adjacent one end of said member
comprising a resilient member to which said
core transmits impact on return from its
working stroke, a support for said resilient
member, and a second resilient member en-
gaging said support and adapted to absorb
a portion of the impact of the non-working
stroke. o

'26. In a percussive tool, a reciprocating
core system, energy absorption structure for
said core system disposed adjacent one end
thereof comprising a spring, a member for

- . Q b, - . .
enclosing said spring and maintaining the

same under predetermined tension, and a-

seat for one end of said spring within said
member adapted to indicate fracture of the
spring. . .
27. A portable reciprocating motor com-
prising the combination with a reciprocating
core system, means for actuating said system,
and enclosing structure therefor, of an abut-
ment, a detachable cylindrical member of
predetermined length interposed between
said structure and said abutment, and resil-
jent shock-absorbing means interposed be-
tween said structure and abutment adapted
to receive the impact of said core system
and initially compressed to an extent deter-
mined by the length of said eylindrical
member. , :
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