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UNITED STATES PATENT OFFICE.

HARRY H, MILLER, OF YOUNGSTOWN, OHIO, ASSIGNOR TO MILLER-SMYTHE ELECTRIC
COMPANY, OF YOUNGSTOWN, OHIO. :

POWER HAMMER. -

Application filed: February -

My invention relates to power hammers of
what ave known as the percussicn type, op-
evated preferably, though not necessarily,
by an electric motor as the prine Mmover.
and adapted for the purposes of riveting,
chipping, drilling, tamping: or similar pur-
poses: by means of vivet set, chisel, drill,
tamper bar or the like, to one end of which
the. percussion memberof the power hammet

<

delivers its blow. - . o
“The object of my invention is to, provide
a tool of the character above referred to,
which is simple, light, compact and well
halanced, and which, whilst giving the great-
est efficiency possible, may be cheaply con-
structed.
 Another object of my invention is-to pro-
vide a structure of such character, ‘Thaving
the parts so axtanged as to, permit of ready
repair or replacement In case such’ repairs

10

or replacement hecomes necessary.
A further object o

# my invention 1is to

L]

provide a deviee of this character which,

simple and efficient, will be reliable

whilst liab}
ler, and this

25 and not liable to get out of or

object T attain not only by the reduction
ot the number of parts, but
plicity of
thereof.

also. in the sim-
the parts and the combination

r object of my invention is whilst
. ‘the - hardest blows possible, to
rease the number of blows per unit. of
to the utmost, and in this way obtain
$rom the hammer the masimun, duty in-a
iven time. . :
Another object of my invention is to pro-
poitable power hanimer having a per-
cussion member which is movable by power
devices, one of which 1s adapted to be auto-
40 matically and altexnately connected and dis-
connected with the percussion member.
Amother object of my invention is to pro-
vide a portable power hammer .having a
perenssion iember and a driving gear,
which are alternately connected and digcon-
nected through the medinm of a bodily mov-
able member: - - . L _
Another object of my invention s to pro-
vide a power hammér in which the drive
mechaniem will autematically gnd opera-
tively engage the percussion m ‘whe
the hammer is pressed by -the operator
against the object ta he operated on and when
sheli pressure ‘is relieved the drive -mecha-

continues ta operafe but is automati-

a
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cally disconnected, from the percussion mem-
ber. o , ) o
Other objects and advantages of niy in-
vention will be apparent to ‘those skilled in
the art, from the deseription hereinafter. fol-
lowing, - oo
" Referring to the drawings in which like
reference characters refer to like parts, Fig.
1 is. a longitudinal part sectional view of
the hammer, portions- of the mechanism
being shown in section to more clearly illus-
trate the invention; in this view the percus-
sion member of the hammer is illustrated in
its extreme inward position. Fig. 2 is a
similar séctional view of a portion of the
hammer showing the percussion member-In
its extreme outward position; Fig. 2* is s
similar sectional view. of a portion of the
hammer showing the percussion member in
its position when pressed against the work
to be operated on; Fig. 3 is also a similar
view of a portion of the hammer showing
the mechanism as it is about to move the
percussion ' member from its position  as
shown in Tig. 2%; Fig. 4 is an enlarged sec-
tional view, showing the percussion member
and & portion -of the mechanism “for oper-
ating it in one of its extreme positions 1n
full Tines and its other extreme position in dot
and dash, lines, other parts of the tool being
omitted to more clearly illustrate this por-

tion of the invention; Fig. 5 is a face view .
of this portion of the percussion member

and operating mechanism; Fig. 6 is a like
view with the 'pel'qpl,ssiop member removed;
Fig. 7 is a cross sectional view taken on the
line 6—6 of Fig. 4; Fig. 8 1s a sectional
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view taken on thie lines §~8 of Fig. 1, and ‘

Fig. 9 is a sectional view similar to Fig. 4
of a modification of the invention. ’
~ Retferiing now in detail to the drawings,
the veference character 1 indicates the cas-
ing of the hammer, which casing may be of
any suitable shape and may be of any suit-
ahle comstruction,” In the present embodi-

‘ment of the invention an operator’s -handie

9 is formed at one end of the casing) but

it will be understood that this handle may
be provided at any other suitable place on

> casing 1 and at cne
or other suitable power
transmitting device is -pro-
ay be controlled by suitable

the”

_means adjacent the operator’s handle 2. In

the, present.embodiment of the invention an
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electric motor (not shown In the drawings)
is employed, which is controlled by a switch
having an operating button or lever 3 lo-
cated adjacent the operator’s handle, it being
understood that a relay may be substituted
for the switch for use in such cases as dis-

tant control of the tool is desived.

The armature shaft of the motor (not
shown in the drawings) is suitably jour-
nalled within the casing 1, and at one end
has attached thereto a short shaft 4 which
is preferably mounted in an anti-friction
bearing 5 mounted in a member 6 secured
in the casing. This shaft 4 extends from
the end of the armature shaft through the
bearing. 5 and at its end is provided with a
gear wheel 7, the teeth of which mesh with
the teeth of a gear wheel 8 secured to a ro-
tatable shaft 9 which extends in a direction
across the casing 1 and having its ends
mounted in anti-friction bearings 10 suit-
ably mounted within the casing 1. Intev-
mediate its ends there is mounted on this
shaft an eccentric dise 11 which is rotatable
with the shaft. This disc is surrounded by
an eccentric strap 12 which is operatively
connected with the disc 11 through the me-
dium of an anti-friction bearing 13 or any
other suitable bearing. The strap 12 is pro-
vided with a trunnion 14 upon which one
end of a member 15 is loosely mounted.
Beyond the trunnion 14 the member 15 is
preferably of T form in cross section and is
slidably mounted in a T-shaped slot formed
in a bearing member 16 which is suitably
secured in the casing against movement.
The lower end portion of this member is
provided with an inwardly extending pro-
jection 17, the purpose of which will here-
inafter be more fully set forth.

Beyond the eccentric a percussion mem-
ber 18 is-provided which is preferably ar-
ranged centrally of one of the end portions
of the casing 1.- One end of this percussion
member and the member 15 are operatively
connected and disconnected through the me-
dium of a bodily movable member which, in
the present embodiment of the invention is
in the form of a roller 19. This roller is
preferably in the form of a spool having
spaced enlarged circular end portions 20, one
of which is mounted on each end of a circu-
lar cross piece 21 of less diameter than the
end portions. The inner portion of the per-
cussion member has formed therein an open-

‘ing 22 in which the spool 19 is mounted, such

opening being slightly wider than the width
of the spool. The sides of the opening are
provided with ways or bearing surfaces 23
upon which the periphery of the end por-
tions 20 of the rollers are adapted to voll or
slide. The -surface 24 formed on the per-
‘cuséion member above the surfaces 23 con-
stitute a bearing surface upon which the pe-
ripheries of the end -portions 20 of the

“be
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spools are adapted to roll or slide. Tt will
here be noted that the distance between the
surfaces 23 and 24 is slightly greater than
the diameter of the end portions 20 of the
spool so that the spool is freely movable in
a direction across the percussion member
and at the same time is prevented from mov-

ing in any other direction relative to the -

percussion member. Beyond the roller 19
the opening 22 is restricted in width and
within such portion a bracket 25 is mounted
on the percussion member.
portion of this bracket is provided with a
socket 26 in which a member 27 is mounted
to slide in directions across the percussion
member, there being a resilient member 28
interposed between the bracket and the mem-
ber 27 which is adapted to move the member

*27 in one direction. The end portion 29 of

the member 27 engages the cross piece 21 of
the voller and this member is adapted to
move the roller in one direction.

The projection 17 extends into the open-
ing 22 and is adapted to engage with the
cross piece 21 of the roller to move the per-
cussion member in one direction longitudi-
nally of the easing 1. On each side of the
membper 15 there is provided a block 30
which i secured to the bearing member 16
and with which cne of the end portions 20
of the roller is adapted to engage to move
the voller across the percussion member in
the direction of the arrow in ¥Fig. 3. The
face portions 31 of these blocks 80 are curved
or tapered for a portion of their length so
that as the percussion member is moved in
one -direction the end portions 20 of the
roller will engage this surface and will be
gradually forced across the percussion mem-
ber until such time as the roller has been
moved over this surface a suflicient distance
that the dead center of the cross piece 21
has been moved heyond the end of the pro-
jection 17 of the member 15 to the position
as illustrated in Iig. 1 of the drawings.

Beyond the roller 20, the percussion mem-
ber 18 is slidably mounted 1n a member 32
secured within the casing- 1, which member
not only forms a bearing for the percussion
niember, but also forms a spring seat 33 for
one end of a spring 34, the opposite end of
this spring being seated on a spring seat 35
formed on or secured to the percussion
member. By turning the screw threaded
member 32 forward or backward the initial
amount of compression on the spring 34 may
increased ‘or decreased. Beyond the
spring seat 35 the end portion 36 of the per-
cussion member Is slidably mounted in a tu-
bular' member 87 which is secured within

‘the end portion of the casing 1. This por-

tion 86 of the percussion member is of less
diameter than the spring seat 35, and the
diameter of the portion of the casing which
surrounds the member 37 is less than the
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diameter “of the- pOI_tlon that surrounds the.

spring: seat 30, this providing. an anrulir
shoulder 88 on which is mounted a stop or

rest means 39, which may be in the form of
a metal ring 40 motunted in' the casing, such
ring h‘LVan a_fiber ring 41 mounted tlieréin’
Wlth Whlch the undelsmface of the spring’
_seat 85 of thé percussion meinber is adapted

to engage, it being understood, liowever, that

any other suitable stop. means nmy be em-.

ployed.

The forward end of the pe1 siission mém-
ber 18 is prov vided with 4 striking face 42
which is adapted to engage- & stukmo face
43 formed on the inner end portion. 44 of a
tool 45 mounted in, the casing in- advance of
the percussion member: This tool may be in
the form of a drill, ehpper, tamper,, etc.,
but as shown in the drawings, comprises a
rivet die 46 such. die-projeeting. sutwardly
beyond the forward end: of the casing L.
The end: portion 44 of the tool is shddbly
mounted. il the casing and in advance of this
portion. is provided. w1th a spring seat 47,
one side of which. is: adapted to. éngage a
shoulder 48 formed in the casing and the op-
posite side forms a- spring- seat 49 for one
end of & spring. 50, the opposite end of such
spring seating on: the inner surface 51 of a
member 52 wh;teh is secured: to. the forward
end of the casing 1. through the medium of
serew thr eads or dny other suitable means.

Assuming the mechanism. of the invention
to. be in the position as shown in Fig. 3 of
the drawings, i..e. ,.the tool 45. pressed aff&mst
the worl: to be operated on, and. it is de51red
to operate the haminer, the operator presses
the lever or button. 3. '\Vhluh closes the electric
circuit between. the electrical source of sup-
ply and the moﬁor,' causlng the armature
qh:eit and shaft 4; the pinion 7, geair wheel 8
~shaft 9 to Levolve
that the diameter of the gear whéel 8 is
greater than the dizieter of the pinion 7,
thus causing the geai wheel and shaft 9 to
revolve at less speed than the speed of the
shaft 4 and pinton. 7:
volves the eccentric disc 11 s revolved with

it, which. causes the eccentric strap 12 to.
T ofate and at the same time move in the di-
rvection of the lenoth of the casing as uldl—

cated by the arrow, v A in Fig. 3, thus causing
*he.‘member 15, which, is loo ely connected
with the strqp 12, to move with it. Tt will
be noted that when the, mechanism ig in
the ‘position as shown i Fig. 3, the cross
mec 91 of the voller 19 rests upon thé sur-
tace 53 of the pro’eetlcn 17 of the memiber
15 in such. 4 pesition that the dead center

aherem is some dlb*ance back of the front
edge of sucl projeetion, thii§ preventing ac- -
«uc’enuu ge

paration of the foHer and. member
position the ‘peripheries of the
-‘berc CO me m engftcement Wlﬂ.l the

_ on.
“from the projection 17 the meimber 28 is be-

It W1ll hele be noted

As the shaft-9 re-

of the cross piece 21 is such

8

other portions of: thie peripheries are in en-

gagement with surf‘\ces 54 on: the member

16, ag illustrated in- Fig. 4 of the drawings:
A< the member 15 is moved in the dlrecmon
of the arrow’ A the roller 19 and percussion.
member 18 will be nioved in the same direc-
tion and as tliey are thus moved the end: poi-
tions 20’ of the roller will engage. the curved
oi- tapered poitiens of tlie. surtaces 31 of the.
members 80 whicli erigagement and: con-
tinued: moverdent of the Iember 15 causes
the roller to' be moved in a direction across.
the percussion- 'nember as indicated by the
arrow B in Figs. 8 and 4 until the roller has:
been moved to- such a position: thut the dead
center of the cross plece 118 ]usf beyond the:
enid of the projection 17, as shown in Figs. 1
and 4. At this time the/spring: 34 which. has
been compressed will force the percussion
wember forward and the striling face 42
thereof will strike' the inner end of the took
46 with great force; thus delivering a heavy
blow t111'0ug11 the: teol fo the miaterial workec
As the voller is' being moved bodily

ing moved in the same direction causing the

1esxhent meémber 27 to' become’ compressed :
which spring, so ecompressed, will when the .

percussion member has been released, tend to
force the member 28 and roller- agamst the
end of the projection 17 as shown - Fig. 2
of the drawi As the shatt 9 and other
parts of the drive mechanism continue to
operate, the eccentric strap 12 will force the
member 15 inr the direction as indicated by
the arrow € in Fig. 24 and as the surface 53
of the projection 17 passes thé cross piece 21
of the roller, the spring 27, through the
medium of the member 28 \U]l force the
voller ‘in a direction across the percussion
member a sufficient distance that the cross
piece will again rest on the svrface 53 of the
projection 1(. as shown in Fig. 3; in which
13031t10n the mechanisms will how repeat the
operation  hereinbefore described.” When
the operator moves the power hammer from
one part of the work béing opérated on to
another part and it is undesn'able to shut
off the electnc current and stop the motor,

“the relieving of the pressure on the tool 45

will pérmiit “thie péercussion ineinber 18 and
tool 45 to move forward a sufficient distance,
o0 that the cross piéce 21 of the foller will
be in such # positiont that thé miember 15
will contifitié to remploeate, Biit- the pdsrtwn
&t the surface
53 of the portion 17 cansiot: engage thete-
with, until the tool 45 is pressed agalnﬁt the
work beéing operated on, which causes the
tool 45 and percussion membér

percussion member 18 to be
fiioved inwardly a sufficient distaiice so that
the tiniderside ¢f the ctoss piece 21 will be in

53, when the spring 98 and membei 29 will

- move the ¢ross plece 21 until it rests on -the
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surface 53 as shown in Fig. 8 of the draw-
ings, at which time the tool will continue to
operate as hereinbefore described. ‘
The spring 50 which passes avound the
tool is for the purpose of retaining the tool
in its extreme inward position in the casing,
co that the inner end of the tool is, before

it is struck by the percussion member, 1n.

such position that it will receive the tull
force of the impact of the percussion mem-
ber. The combination of tool 45, spring 50,
spring seat 47, and threaded end member 52
is such as to prevent the tool from being ac-
cidentally shot out from the hammer at such
times as the tool is not in contact with the
work to be operated on.

In Fig. 9 of the drawings a modification
of the invention has been illustrated In
which a flat spring 55 is employed for en-
gaging and moving the roller. The opera-
tion of this modification is substantially the
same as described in conmection with the
preferred form hereinbefore described.

Tt will be understood that the member 19
which has been described as a roller or spool
may be of any other suitable form so long
as 1t may slide or roll bodily to connect and
disconnect the percussion member 18 and
member 15.

Tt will be apparent to those skilled in the
art, that changes may be made in the details
and arrangement of the several parts form-
ing the invention without departing from
the spirit and scope of the appended claims.

Having thus described the invention, what

T claim as new and desire to secure by Let-

ters Patent 1s:+— .

1. In a power hammer, a percussion mem-
ber, a reciprocating drive mechanism, and
bodily movable means for alternately con-
necting and disconnecting said member and
mechanism, said means being out of opera-
tive connection with said drive mechanism
when said percussion member and mecha-
nism are disconnected.

2. In a power hammer, a percussion 1nem-
ber, a reciprocating drive mechanism, and
bodily movable means in said percussion
member for alternately engaging and disen-
gaging with said mechanism, said means be-
ing movable in a direction through said per-

_cussion member.

3. In a power hammer, a percussion mem-
ber, a reciprocating drive mechanism, means
mounted in said percussion member but not
secured thereto. for alternately conmecting
and disconnecting said member and mecha-
nism. :

4, In a power hammer, a percussion mem-

. ber, a reciprocating drive mechanism-and

means for automatically and alternately con-

necting and disconnecting said member and

mechanism, said means comprising. a mem-
ber movable bodily across said percussion
member, - :

1,634,623

5. In a power hammer, a percussion mem-
ber, a drive mechanism comprising a member
movable in the direction of its length and
means on said percussion member, movable
relative to said percussion member into and
out of engagement with the last mentioned
member for alternately connecting and dis-
connecting said percussion member and
drive mechanism. S

6. In a power hammer, a percussion mem-
ber, a reciprocating drive mechanism, and a
roller mounted in and movable across the
percussion member for alternately and di-
rectly connecting and disconnecting said
percussion member and mechanism.

7. In a power hammer, a percussion mem-
ber, a reciprocating drive mechanism, a
bodily movable member in said percussion
member for alternately and directly connect-
ing and disconnecting said percussion mem-
ber and mechanism, and means for automati-
cally moving said bodily movable member.

8. In a power hammer, a percussion memn-
ber, a drive mechanism comprising a slid-
able member, and means carried by said per-
cussion member movable relative to said per-
cussion member alternately into and out of
engagement with said slidable member.

9. In a power hammer, a percussion mem-
ber movable in the direction of its length,
a drive mechanism having a portion movable
in the direction of its length, and means
mounted in the percussion member movable
in a direction at an angle to the direction of
movement of said percussion member and
said portion of said mechanism to alter-
nately connect and disconnect said percus-
sion: member and mechanism.

10. In a power hammer, a percussion-
‘member, a drive mechanism comprising a

reciprocating member, a member on said per-

cussion member movable into and out of en-

gagement with said reciprocating member,
means on said percussion member for mov-
ing the member on said percussion member
in one direction and means adjacent said
reciprocating member for moving said mem-
ber in the opposite direction. ‘

11. In a power hammer, a percussion mem-
ber, a drive mechanism comprising a recip-
rocating member, a roller on said percus-
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sion member movable into and out of en- .

oagement with said reciprocating member
for alternately connecting and disconnecting
said percussion member and reciprocating
member, and means for moving said roller:

12..In a power hammer, a percussion
member .movable in the direction of  its
length, a drive mechanism comprising a re-
ciprocating member movable in the direction
of its length and a member on said percus-
sion member movable in a direction at an
angle to the direction of movement of said
percussion member and reciprocating mem-

‘ber for alternately connecting and discon-
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necting said percussion member and recip-
rocating member. ’

13. In a power hammer, a percussion mem-
ber movable back and forth in the direction
of its length, a drive member movable back
and forth in the direction of its length, and
means mounted in said percussion member
and movable across the path of travel of said
drive member for alternately connecting and
disconnecting said percussion member and
drive member.

14. In a power hammer, a percussion mem-
ber movable in the direction of its length,
a drive member movable in the direction of
its length, and a bodily movable member
mounted in said percussion member for alter-
nately connécting and disconnecting said
percussion member and drive member.

15. In a power hammer, a- percussion mem-
ber movable in the direction of its length,
a drive member movable in the direction of
its length, and a member movably mounted
on said percussion member for alternately
connecting and disconnecting said percussion
member and drive member.

16. In a power hammer, a percussion mem-
ber, a reciprocating drive member, and a spool
shaped member mounted in said percussion
member and movable in a direction there-
across for alternately connecting and dis-
connecting said percussion member and drive
member. , ‘

17. In a power hammer, a percussion mem-
ber, a drive member, and a member having
cylindrical portions of different diameters
for engaging and disengaging said percus-
sion member and drive member, one of said
portions being engaged by said percussion
member and the other of said portions being

S

v

adapted to be engaged by said drive member.

18. In a power hammer, a percussion
member, a reciprocating drive member, a
spool shaped member loosely mounted in
said percussion member and movable into
and out of engagement with said drive mem-
ber for alternately connecting and discon-
necting said percussion member and drive
member;

19. In a power hammer, a tool, a per-
cussion member, a drive mechanism, and tool
actuated means for effecting the connecting
and disconnecting - 6f said member and
mechanism, - ‘ :

20. In a power hammer, a tool, a percus-
sion member, a drive mechanism, means for
connecting and disconnecting said member

. and mechanism, said connecting and discon-

necting being controlled by said tool.

21. In a power hammer, a percussion .

member, a drive mechanism, means for con-
necting and disconnecting said member and
mechanism as the hammer is applied to or

moved from the work being operated upon.

22. In a power hammer, a percussion mem-
ber, drive mechanism means for connecting

and disconnecting said member and mecha-

nism while pressure is exerted longitudinally
of said hammer, and for disconnecting said
member and mechanism when the pressure
is released.

93. In a power hammer, a reciprocating
percussion member, a mechanism for driv-
ing said percussion member, and means con-
trolled by pressure through said percussion
member for operatively connecting and dis-
connecting sald member and mechanism.
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In testimony whereof I affix my signature. -

HARRY H. MILLER.



