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FPORATION OF IELINOIS,

MECHAWICAL MOVEMIENT.

Application filed July §, 1922,

Our primary object is to. provide a novel,
simple, economical and positively-operating
mechanical movement. adapted for use in a
great variety of situations, as for example
1 drilling machines, chiseling machines and
the like, of the type involving the driving of
the tool against the work, and which is the
type of machine for embodiment in which
our invention was more particularly devised;
and another of our objects is to provide a
novel, simple, positively operating and eco-
nomical construction of tool driving ma-
chine of the type referred to. - We have il-
Tustrated our invemtion as imcorporated in
a drilling or chiseling machine of the type
referred to, showing two embodiments of the
invention, not with the intention, however,
of being understood as intending to limit 1t
in any way thereto, but merely by way of
example of certain situations in which it
may be used.

Referring to the accompanying drawings:

Tigure 1 is a view in vertical sectional ele-
vation of a drilling machine of the type
above referred to and in which our inven-
tion is embodied. Figure 2 is a section taken
at. the line 2—2 on Tig. 1 and viewed in the
divection of the arrows. Figure 3 is a frag-
mentary view of a drilling machine con-
stituting another embodiment of our inven-
tion, certain portions thereof being shown in
in elevation. and others in section; and Fig-
ure 4, a plan view of the structure shown
in Fig. 8.

Referring to. the construction shown in
Fig. 1, the machine comprises a body mem-
ber presenting the substantially eylindrical
portion 6 which is closed at. its opposite
ends and presents a substantially eylindrical
immer wall, the body member also compris-
ing a substantially eylindrical casing portion
8 located adjacent the upper end of the
casing portion 6, but. laterally offset there-
from and affording a substantially cylindri-
cal space 9 therein in which a metor (not
shewn), the shaft of which is represented
at 10, is mounted, the construction of the
body member, as above deseribed, being in
sccordance with commen practice and pro-
vided, as is common in practice, at its upper
end with a handle 11 to be grasped by a
hand of the operator in using the machine.
The casing pertion 6 is provided, to one
side of its center, with a tubular thickened
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portion 12, the aperture in which is disposed
substantially vertically and opens through
the peripheral wall of the portion 6 as
shown. The portion 12 contains a bushing
13 flanged at its upper end, as represented
at 14, at which it overlaps the top of the
tubular portien 12 to prevent displacement
therein. The bushing 13 contains a cross-
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pin 15 extending tangentially therecf and .

projecting into the interior of the bushing.
The tool to. be operated, such as, for ex-
ample, a reciprocating drill or chisel, is
represented at 16: and is shown as fitting up-
wardly into a socket. 17 in a. slide member
18 Jocated within the bushing 18, the mem-
ber 18 at the portion thereof opposing the
pin 15 containing a. recess. 19 into which this
pin extends, this recess being of such length
as to. permit the member 18, together with
the tool 16, to slide in the bushing 13 to the
extend necessary for the proper operation
of the tool. "Thetool 16 is caused to operate
against the work by the.delivering of blows,
in succession, against the upper end of the
member 18, the means for thus operating the
ool comprising, im the particular illustrated
embodiment. of our invention, a shaft 20
journaled at its opposite ends in the sides
of the casing portion 6 and driven, as
through the medium of the gear mechanism
comprising ‘a gear 2% secured to the shaft
20, a pinion 22, fixed on a shaft 23 journaled
in the sides of the body member and mesh-
ing with the gear 21; a gear 25 fixed on the
shaft. 23 and meshing with a. pinion 10* on
the shaft. 10 of the motor referred to. The
shaft 20 has rigidly secured thereto a cam
device formed of a pair of cams 26 the noses
27 of which project radially froms the shadt
20 from cylindrical sleeve portions 28 of the
cam device. The machine. also comprises a
hammer 29 through the distal end of which
the shaft 20 at its cam-equipped portion ex-
tends, the hammer eomprising the section
30 slotted at 31 where it surrounds. the cam
device and provided at. its outer end with a
head 32 adapted to deliver blows.to the tool
16 through the member 18. The section. 30
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is provided at opposite sides thereof to one

side of the shaft 20 with. laterally-extend-
ing shoulders 83 so disposed as to be engaged
by the eams in the operation of the ma-
chine, and at the opposite side of the shaft
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is of reduced width to extend wholly within -
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the space between the cams 26, the extremity
of this portion of the section 80 being pro-
vided with a separate disk 84 secured to the
section’ 30 by a screw 85. The hammer also
comprises a . sleeve-like member 36 which
surrounds the reduced portion of the sec-
tion 30, the section 30 and member 86 being
relatively lengthwise movable, and a coil
spring 37 surrounding the outer, reduced,
end of the member 36 and confined between
a shoulder 38 thereon and the disk 84, the
opposite end of the member 36 presenting, at
its opposite sides, surfaces 39 forming
shoulders so disposed as to be engaged by
the cams 26. - The operation of the machine
of Figs. 1 and 2 is as follows: The shaft
20 is rotated by the motor referred to,
through the gearing 102, 25, 22 and 21, in
counter-clockwise direction in Fig. 1. When
the noses 27 of the cam device engage the
shoulders 33, the hammer 29 is driven down-
wardly by a swinging movement, against the
member 18, it being understood that in the
operation of the machine the operator bears
down on the latter in a direction toward the
object to be drilled, in the drilling opera-
tion, the drive of the hammer thus being
effected through the spring 87 which pre-
sents a yielding resistance to the turning
of the shaft 20 relative to the hammer. As
the movement of the hammer in swinging, as
stated, is resisted by the member 18, the force
exerted by the cam device in its continued
rotation forces the hammer section 80 to the

left in I'ig. 1 against the yielding resist-

ance of the spring 87, and passes by the
shoulders 33, thereby relieving the driving
pressure against the hammer, whereupon the
latter rebounds upwardly, one of the posi-
tions assumed by the hammer in rebound-
ing being represented by dotted lines in Fig.
1. In the movement just described, the sec-
tion 36 in engaging the circular portions of
the cams, is held against movement to the
left in Fig. 1, thereby forming an abutment
for the left hand end of the spring in this
figure. As the shaft 20 continues its rota-
tion, the noses 27 of the cams engage the sur-
faces 89 of the section 36 thereby forcing the
latter to the right in Fig. 1 against the ten-

sion of the spring 87 which is compressibly

forced against the disk 34 which is held
against movement to the right in this figure
by the engagement of the section 29 with the
portion of the shaft 20 between the cams 26,
at the left hand side of this shaft in Figs.
1 and 2. There is thus established a driv-
ing connection between the hammer 29 and
the shaft 20, through the medium of the
spring 87 for directing a blow against the
member 18, the hammer rebounding as here-
inbefore stated, when the' resistance of the
spring 37 is overcome by the action of the
cams 26 against the shoulders 89 during en-
gagement of the head 32 of the hammer,
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with the member 18. - Thus with each rota-
tion of the shaft 20 the hammer 29 is caused
to strike two blows against the member 18
for driving the tool.

It may be further stated that in the op-
eration of the machine the cams will engage
the shoulders referred to with which they
cooperate, while the hammer is out of en-
gagement with the member 18 and thus the
hammer will be forcibly driven against this
member,

Referring now to the construction illus-
trated in Figs. 3 and 4, this construction
differs from the one just described, as to its
general characteristics, in that the hammer
is driven against the member through the
medium of which the tool is forced against
the object to be drilled, once every two ro-
tations of the driving shaft, and the ham-
mer instead of rebounding after each blow
delivered thereby, is caused to continue its
rotary movement about the driving shaft,
the arrangement being such that the cam
1s in engagement with the hammer for driv-
ing it, throughout a much greater length of
travel of the hammer than in the construec-
tion first described. In the arrangement
now referred to, the driving shaft repre-
sented at 40, and which would correspond
with the shaft 20 of the preceding figures,
is driven in any suitable way as, for exam-
ple, described of the shaft 20, and carries a
pair of cams 41 spaced apart and corre-
sponding with the cams 26.  The hammer in
this construction, represented at 42, is shown
as formed of a single section, it being slotted,
as-indicated at 43, through which portion
the shaft 40, between the cams 41, extends
to be rotatable therein. The distal-end of
the hammer 42 is provided with laterally-
extending ribs 44 affording shoulders 45
which oppose the ¢ams 41 and with which
the noses 46 of the latter cooperate gen-
erally as explained of the construction shown
in Fig. 1. The hammer 42 is shown as
formed with a socket 47 containing a sliding
block 48 having a surface adapting it to
conformingly fit against the shaft 40 at the
left- hand side in Fig. 8, there being con-
fined between this block 48 and the hottom
wall of the socket 47 a coil spring 49. The
tool in this construction is represented at
50 and is shown as fitting into a hollow mem-
ber 51 vertically movable in a bushing 59

secured in an opening 53 in the wall of °

the casing 54, this casing being of the same
general construction as that of Figs. 1 and 2.

The operation of the machine of Figs. 3

and 4 is as follows: TIn the rotation of the
shaft 40 in counter-clockwise direction in
Fig. 3, the noses 46 of the cams engage the
shoulders 45, with the result, by reason of
the resistance afforded by the spring 49, of
swinging the nammer 42 in the same direc-
tion and delivering a blow against the up-
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per end of the member 51 for driving the
tool 50. The engagement of the hammer
with the member 51, as stated, the shaft
40 continuing to rotate, results in the shift-
ing of the hammer 42 to the right in Fig.
3, the spring 49 compressing, to a point
where the head of the hammer 1s withdrawn
from the opposing surface of the member
51 substantially simultanecusly with the
movement of the extremities of the noses 46
of the cam into the horizontal plane occu-
pied by the axis of the shaft 40, with the re-
sult that the noses 46 of the cams 41 move
across the surfaces 45 in the continued ro-
tation of the shaft 40 and the hammer 42
resumes movement in counter-clockwise di-
rection in Fig. 3. During this last-referred-
to movement of the hammer, the noses of
the cams again engage the surfaces 45 and,
in the continued rotation of the shaft 40,
effect the delivery of another blow by the
hammer against the member 51, these oper-
ations being vepeated so long as the shaft
40 continues to rotate.

It will be noted that the hammer 47 is
caused to deliver a blow once every other
revolution of the shaft 40 and that the cams
engage the shoulders 45 soon after the ham-
mer 42 has been drawn out of engagement
with the member 51 and resumes rotation.
Thus the hammer is caused to swing, in
driving engagement with the ‘cams 48,
throughout the greater portion of 360°
whereby very effective blows against the
tool are effected.

While we have illustrated and described
certain particular constructions embodying
our invention, we do not wish to be under-
stood as intending to limit it thereto, as
the same may be variously modified and al-
tered and the invention embodied in other
forms of constructions without departing
from the spirit thereof.

What we claim as new, and desire to se-
cure by Letters Patent, is:

1. In a machine of the character set forth,
the combination of a drive member, a swing-
ing hammer adapted to strike a tool to be
actuated, and means for producing positive
drive of said hammer from said drive mem-
ber toward the tool, said hammer being also
reciprocated crosswise of said drive mem-
ber by said drive means.

9. In a machine of the character set forth,
the combination of a drive member, a swing-
ing hammer adapted to strike a tool to be
actuated, and means for producing positive
drive of said hammer from said drive mem-
ber toward the tool comprising a cam on
said drive member adapted to engage said
hammer and spring means yieldingly resist-
ing disengagement of said cam from said
hammer, said hammer being also recip-
rocated crosswise of said drive member by
said cam.
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3. In a machine of the character set forth,
the combination of a drive member, a swing-
ing hammer adapted to strike a tool to be
actuated, and means for producing positive
drive of said hammer from said drive mem-
ber toward the tool comprising a cam on
said drive member, said hammer having sur-
faces, engageable, in succession, by said cam
in a single rotation of the latter, and spring
means yieldingly resisting disengagement of
said cam from said hammer, said hammer
being reciprocable crosswise of said drive
member.

4, In mechanism of the character set forth,
the combination of a rotary member, a cam
thereon, a hammer mounted to swing for
striking an object and having a surface at
one side of said rotary member and engaged
by said cam, a second member slidable upon
said hammer and having a surface at the op-
posite side of said rotary member engage-
able by said cam, and a spring operatively
engaging said hammer and said second mem-
ber and operating to yieldingly force said
hammer and said second member toward
each other and against rotary member.

5. In a machine of the character set forth,
the combination of a drive member, a swing-
ing hammer adapted to strike a tool to be
actuated, means for producing positive drive
of said hammer by said drive member to-
ward the tool comprising a combined cam
and driving element on said drive member
adapted to intermittently engage said ham-
mer, and resilient means to resist the cam-
ming action yieldable to allow rebound of
the hammer.

6. In a machine of the character set forth,
the combination of a drive member, a swing-
ing hammer adapted to strike a tool to be
actuated, means for producing positive
drive of said hammer by said drive member
toward the tool comprising a combined cam
and driving element on said drive member
adapted to intermittently engalge said ham-
mer, and spring means to resist the camming
action yieldable to allow rebound of the
hammer.

7. In an impact machine, the combination
of a drive shaft, an impact-delivering mem-
ber associated with said-drive shaft and mov-
able crosswise thereof, an impact-receiving
abutment extending into the path of move-
ment of said impact-delivering member,
driving means on said shaft for producing
positive drive of sald impact-delivering
member toward and against said abutment
together with movement of said impact-de-
livering member crosswise of said drive
shaft, and means yieldingly resisting cross-
wise movement of said impact-delivering
member by said driving means.

JAMES S. KNOWLSON.
JAMES LAROCCA.
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