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"UNITED STATES

1,633,995
PATENT OFFICE.

HARRY H. MILLER, OF YOUNGSTOWN, OHIO, ASSIGNOR TO MILLER-SMYTHE ELEC-
TRIC COMPANY, OF YOUNGSTOWN, OHIO.

POWER HAMMER.

My invention relates to power hammers
of what are known as the percussion type,
operated preferably, though not necessarily,
by an electric motor as the prime _mover,

5 and adapted for the purposes of riveting,
chipping, drilling, tamping or similar pur-
poses by means of rivet set, chisel, drill,
tamper bar or the like, to one end of which
the percussion member of the power ham-

10 mer delivers its blow.

The object of my invention is to provide
a tool of the character above referred to,
which is simple, light, compact and well
balanced, and which, whilst giving the

15 greatest .efficiency possible, may be cheaply

constructed. ,

Another object of my invention is to pro-
vide a structure of such character, having
the parts so arranged as to permit of ready

20 repair ov replacement in case such repairs

or replacement becone necessary.

A Aurther object of my invention is to
provide a device of this character which,
whilst simple and efficient, will be reliable

25, and not liable to get out of order, and this
object I attain not only by the reduction of
the number of parts, but also in the simplic-
ity of the parts and the combination thereof.

Another object of my invention is whilst

" 30 delivering the hardést blows possible, to in-
crease the number of blows per unit of time
to the utmost, and in this way obtain from
the hammer the maximum duty in a given

time. .

Another object of my invention is to pro-
vide means by which the length of stroke
of the percussion member may be varied
or adjusted, and in this way regulate the
strength of blow of the hammer as may be
desired according to the class of work being
operated upon. '

Another object of my invention is to pro-
vide a portable power hammer having a
percussion member which is movable by
power devices, one of which is adapted to
be automatically and alternately connected
and disconnected with the percussion mem-
ber. ‘

Another object of my invention is to pro-
vide a portable power hammer having a
percussion member and a driving gear,
which are alternately connected and discon-
nected through the medium of an eccentric
driven trip mechanism.

. Other chjects and advantages of my in-
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vention will be apparent to those skilled in
the art, from the description heveinafter
following.

Referring to the drawings in which like
reference charvacters 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
illustrate the invention; in this view the
percussion member of the hammer is illus-
trated in its extreme inward position. Fig.2
is a similar sectional view of a portion of
the hammer showing the percussion member
in its extreme outward position; Fig. 3 is
also a similar view of a portion of the ham-
mer showing the mechanism as it is about
to move the percussion member from its
extreme outward position; Figs. 4 and 5 are
enlarged cross sectional views taken on the
lines 4—4 and 5—35 respectively of Fig. 1;
Fig. 6 is an enlarged outside view of the
means for adjusting the length of the stroke
of the percussion member; and Figs. 7,8, 9
and 10 are longitudinal sectional views of
modifications of the invention.

Referring now in detail to the drawings,
the reference character 1 indicates the cas.
ing of the hammer, which casing may be of
any suitable shape and may be of any suit-
able construction. In the present embodi-
ment of the invention an operator’s handle
2 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
the casing. Within the casing 1 and at one
end thereof, a motor or other suitable power
developing or transmitting device is pro-
vided which may be controlled by suitable
means adjacent the operator’s handle 2. In
the present embodiment of the invention
an electric motor, (not shown in the draw-
ings) is employed, which is controlled by a
switch having an operating button or lever

3 located adjacent the operator's handle, it
being understood that a relay may be sub-
stituted for the switch for use in such cases
as_distant control of the tool is desired.
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
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2 pinion 8, which pinion is oporvatively
moeunted on & pin 9 secured to the member

6. The teeth of this pinion i mesh

\'«’1>ed e

with the teeth of & grav
which member s ](‘ULJ:‘:JLO(] oo
member 11 mounted w the ¢

It will here be neted th
11 form a space for 2 sul
medium, \ﬂmh may be ins
opening.s 12 formed in {
member 11, and ]
ing other parts of
vided, in the shape of

which pass throueh the
tion of the genr wheel memi
thiough i ik

il

soime Jl gtance
this memb or
ig pivoted inter
1 through ¢
15 of this lever. is
with the gear wi
whereby Lho rot
ber 10 \»71]1 ca
lever to Leupl( ate ina ¢
caging and ceuse the e:
lever 18 to "r"‘;7)~(\¢u‘ i
e length OL the casing.
bodln ent of the invention the menns fov 0p-

(‘i.\L o
\ f\'il]d
e -g}w

Moveine: \L of
end portion

+
ise the

eratively connecting the lever
gear wheel member 10 is a

mfsm 17, which compise% a disk
secured "cce,nucally to the projectd
of the aear wheel men ‘ “m
surrounded by the ecce
is operatively comnect
means ¢l a ball beari

able bearing.
socket 21 W]‘
end ‘.) of the lev

ably of gpherical *oLm, J ere bm
anti-friction bearing 214 arrn
in the socket 21, which
hape that the eccentri
end 15 of the lever will be permitied
freely relative to each other. Tt
noted that as the gear wheel mu
rotated the eccentric stvap 19 and
15 of the lever will he reeipy
rection across the casing
tric mechanism 17, a pe:

oeute
)n‘ o ‘71\4\ Ceeen
assion momber

is provided, which vably
centrally of the casing 1. OGne on d ot |
percussion member 22 and the eccents

strap 19

re ()1)(”‘(11»9}‘\,‘ connee md and liw
connect ed thre :

Tl

HIGCL&‘H.‘)IP \Vh |(/jh COI .). If*(\"* T u. v

r'fﬂ

- n_)
AY)

ber 23 and the lever he tuoou
ber 23 is pivotally mowvnied iu a s
formed in one end of the percy
ber 292, through the mo’im,‘v
which passes threugh the ¢
percussion member. The
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made in the form of a lever which is ful-
crumed on the pin 25 and has arms 26 and
27 which extend in different directions. The
arm 26 has formed therein .a slot 28 across
which a voller 29 extends, the ends of such
roller being loosely mounted in the parts of

the arm whlch form the slot. As the width.

of the trigger 23 is slightly less than the
width of the slot 24 in the percussion mem-
ber. excessive movement of the roller in the
direction of its length will be prevented by
the engagement of the ends thereof with the
inner surfaces of the end portions of the
percusrion member. The arm 27 of this
trigger member 23 exlends in a direction
across the casing and is adapted to engage
a stop or trigger operating member 30 ad-
]usmbl‘y sccured to and projecting inwardly
from the casing. Between the arm 27 and
the percussion member 22, a spring 31 is
provided one end of which -engages the arm
27 and the opposite end engages the percus-
sion member 22, which Sprlng at all times
tends to force the arm 27 in one direction.
Beyond the trigger member 23, the per-
cussion member 22 is slidably mounted in
a member 32 secured within the casing 1,
which member not only forms a bearing for
the per(ussif)n member, but also forms a
sprmn 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. Tt will be under-
stood that when the spring 84 is mountet
on the percussion member and the percus-
sion member is in its forward operative po-
sition, a predetermined amount of compres-
sion is preferably placed upon the spring
which enables a maximum strength of blow
to be struck with a minimum amount of
movement of the percussion member;
amount of initial compression veferred to
being obtained by turning the screw thread-
ed member 32, either forwardly or back-
wardly to increase or decrease the initial
compression. Adjacent its lower end, ag in-
dicated by the reference character 36, the
pelcus@mn member is slidably mounted in
the casing 1. The portion 86 -of the per-
cussion member is of less dinmeter than the
spring seat 35, and the diameter of the por-
tion of the. casing which surrounds the
pa art 86 is less than the diameter of the por-
tion that surrounds the spmng seat 35, thus
providing an annular shoulder 87 on which
is mounted a shock absorbing or cushioning
means 38, which may be in “the form of a
metal ring 89 mounted on a resilient ring 40,
it being understood, however, that any other
suitable cushioning means may be employed.
This cushioning means is adapted to be en-
gaged by the smface 41 of the spring seat 35
when the percussion member is operated.
The forward end portion 42 of the per-
ussion member is provided with a striking

the
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Tace 43, which is adapted to engage the strik-
ing face 44 formed on the end portion 45
of a tool 46 mounted in the casing in ad-
vance of the percussion member. This tool
may be in the form of a drill, chipper,
tamper, ete., but as shown in the drawings,
comprises a rivet die 47, such die projecting
beyond the end of the casing 1. The end
portion 45 of the tool is slidably mounted in
the casing and in advance of this portion is
provided with a spring seat 48, one side of
which is adapted to engage a shoulder 49
formed in the casing, and the opposite side
forms a spring seat 50 for one end of a
spring 51, the opposite end of such spring
seating -on the inner surface 52 of a two-
part ring or spring seat 53 which is con-
nected wvith the forward end of the casing
through the medium of a threaded collar
member 54, The die 47 is of greater diam-
eter than the intermediate portion 55 of the
tool around which the spring 51 passes and
thus forms a shoulder 56 which engages the
outside surface of the ring or spring seat 53.

Assuming the mechanism of the invention
to be in the position as shown in Fig. 8 of
the drawings and it is desired to operate the
hammer, the operator presses the lever or
button 3 which closes the electric circuit
between the electrical source of supply and
the: motor, causing the armature shaft and
shaft'4, the pinion 8 and gear wheel member
10 to revolve. It will here be noted that the
diameter of the gear wheel member 10 is

- greater than the diameter of the pinion 8,

thus causing the gear wheel member to re-
volve at: less speed than the speed of the
shaft 4 and pinion 8. As the gear wheel
memkber 10 revolves the eccentric disk 18 is
revolved with ‘it, which causes the eccentric
strap 19-to rotate and at the same time move
in 2 direction across the casing as indicated
by the arrow B in Fig. 8, thus causing the
ends 15 and 16 of the lever 13 to move in the

- directions as indicated by the arrows C and

D respectively of Fig. 3. As the end 15 of
the lever 18 is thus moved, the end 16 there-
of will engage the roller 29 which is mounted
in the trigger member 23, and a continued
operation of the mechanism above referred
to will cause the lever 13 to move the per-
cussion member 22 longitudinally in one
direction, causing the spring 34 to be com-
pressed to its maximum and until such time
as the end or arm 27 of the trigger mem-
ber 23 engages with the stop or trigger
operating member 30, after which a con-
tinued movement of the percussion member
and continued contact with the member 80
will cause the trigger member 23 to move
in the direction as indicated by the arrow E
in WM. 1 a sufficient distance so that the
roller 29 thereof will be moved out of sup-
porting engagement with the end 16 of the

~lever 18 and free the percussion member so

g

that the spring 84, which has been com-
pressed, will force the percussion member
outwardly so that the striking face 48 there-
of will strike the striking face 44 of the tool
46 with great force thus delivering a heavy
Llow through the tool to the material worked
on. In the present embodiment of the in-
vention oxcessive rotation of the trigger
member 23 by the spring 31, which has been
compressed, is prevented by the roller 29
contacting with the underside of the end
portion 16 of the lever 13 as shown in Fig. 2,
but 1t will be understood that other suit-
able stop means niay be employed. By its
engagement with the stop or trigger operat-
ing member 30, the trigger 23 is moved to
such & position that the roller 29 will be
moved to the end of the lever 13, at which
time the end of the lever engages the roller
at one side of the center thereof so that the
force of the spring 34 acting upon the per-
cussion member 92 will force the trigger
member 23 and roller 29 further in the di-
rection of the arrow E in Fig. 1, to a posi-
tion where the end 16 of the lever will not
support the percussion member 292, thus
permitting the percussion member to be
forced forward by the spring 84 and deliver
its blow to the tool as shown in Fig. 2.. A
centinued operation of the eccentric mecha-
nism 17 causes the end 15 of the lever 13 to
move in a direction opposite to that indi-
catedd by the arrow C ' Fig. 3, and the
end 16 of the lever 13 as it moves, forces
the trigger 23, as shown in dot and dash
Lines in Fig. 2, a sufficient distance so that
the end 16 of the lever will be moved to a
position below the roller 29 at which time
the spring 31 will force the trigger member
25 toward the end 16 of the lever a sufficient
distance so that the roller 29 will move over
the top of the end 16 of the lever to the
pesition as shown in Fig. 3, in which posi-
tion the mechanism will now repeat the
operations hereinbefore described.” As the
percussion member 22 strikes the tool 46, the
surface 41 of the spring seat 35 engages the
cushioning means 38, thus taking up any
excessive shocks which might otherwise come
upon the casing or upon the hammer as a
whole.

The spring 51 which passes around the

portion 55 of the tool is for the purpose of-

retaining the tool in its extreme inward posi-
tion in the casing, so that the inner end of
the tool is, before it is struck by the per-
cussion member, in such inward position that
it will receive the full force of the impact
of the percussion member. The combina-
tion of tool 46, spring 51, spring seat 50,
ring 53 and threaded collar member 54 is
such as also to prevent the tool from being
accidentally shot out from the hammer at
such times as the tcol is not in contact with
work to be operated on.
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The major portion of the mechanism de-
scribed is arranged centrally of the casing
thus making a compact and well balanced
hammer which is free of troublesome pro-

jections.
In Jigs. 7, 8, 9 and 10 of the drawings
mochﬁcuhons of my invention are illus-

rated, in which the eccentric mechanism 17
is placed in a p()f»lwr)n at right angles to
that shown in Figs. 1 to ) mclusn’e, and the
member 56 is plvo‘LoHv connected divectly
to the eccentric strap through the medmm
of a pin 57, In Figs 7 uz w0 § the member
56 is forced toward the mﬂer 29 and into

-roller sunp\ntmﬁ position, by means of the

spring 58, and the release of =he peuumo-m
member is caused in b tally the same
manner as 1n Higs. 1to 5 m(,lU

In Fig. § the member 56 is forced gowmd
the roller 29 and lmo voller sul}pmwno po-
sition by means ot the engagement of the
inclined slot 59 in the memiber 56, with a
member 60, which is secured to the casing 1.

In Fig. 10 the member 55 has a member
61 pivot aHy mounted thercon, the end por-
tion 16 of which being ada pted to engage
the roller 29 until such Llr'we ag the percus-
sion member is released at which time the
roller will move beyond the member 61 and
as the member 56 is being moved in the di-
rection that the member 61 will again engage
the roller, the surface 62 of such member
will engage the roller and the member 61
will be caused to move in the direction as
indicated by the arrow I in this figure until
the end 16 thelem passes over the rvoller
at which time the spring 03, between the
members 56 and 61, Whml has been com-
pressed, will force the member 61 in the di-
vection opposite to that indicated by the
arrow I until the surface 62 thereot engages

a stop 64 formed on the member 56 which
prevents further movement 01‘ the wmember
G1 in this divection. When the member 61
is in engagement with the stop 64, the end
16 of the member is in engagement with the
roller, as shown in uns {10111@ to again move
the percussion member.

It will be understood by those skilled in
the avt, that changes may be made in the
details and ary angement 01 the several parts
forming the invention without departing
from the spirit and scope of the appended
claims.

Having thus described the invention, what
T claim as new and desive to secure by Fet-
ters Patent is:—

1. A power hammer comprising a per-
cussion member, o drive gear, a pivoted
member having one end at all times con-
nected with said gear, the other end being
adapted to alternately engage and disengage
with said percussion member.

2. A power hammer comprising o pee-
cussion member, a drive gear, a lever, one

1,633,995

end of which is connected with said drive
gear at all times, the other end being adapted
to engage and disengage with said percus—
sion member.

5. & power hammer comprising a percus—
sion member, a drive gear, trip mechanism
for alternately conncctmo and disconnecting
said percussion member and drive gear, said
trip mechanism comprising a tmgger mem-
ber Ioosely connected with said percussion
member and a lever movable alternately into
and out of engagement with said trigger
Amuxmu.

4. A power hammer comprising a percus-
i 1\1embu, a drive gear, means for moving
: percussion member in one dlrectxon
and means between said percussion member
aidl drive gear for moving said member in
the opposi"ce direction, said means compris-
ing a plurality of levers adapted to discon-
nect s:'ld percussion member and drive gear,
one of said levers being pivotally carried
by said percussion member.
© 5. A power hammer comprising a percus-
sion member, a drive gear, means between
said member and gear “for’ alternately con-
neeting and hsconmctmo said member and
gear, said means comprising a plurality of
Tever .°, one of which is pivotally mounted in
said percussion member.

6. A power hammer comprising a percus-
sion member, a drive gear, means between
sald member and gear for alternately con-
necting and dlsconnectmg said member and
ay, sald means complisino a trigger mem-
ber and a lever adapted to altelnately en-
egage and disengage with said trigger mem-
ber. :

7. A power hammer comprising a percus-
sion member, a drive gea
caid member and gear Tfor alternately con-
necting and dl%onnectmg gaid member and
gear, said means comprising a lever mem-
per and a pivoted trigger member carried
by said percussion member.

8. A power hammer comprising a percus-
sion member, means for moving said percus-
sion member in one direction, means for
moving said percussion member in the op-
posite direction, a trip mechanism for alter-
nately connecting and disconnecting said
last mentioned means and percussion mem-
ber, said trip mechanism comprising a plu-
rality of pivotally mounted members, one
of said members being carried by said per-
cussion member.

0. A power hammer comprising a percus-
sion member, a drive gear, means for alter-
nately connecting and disconnecting said
1noml er and gear, said means comprising a
pivoted member continuously  connected
with said gear and adapted to be moved al-
ternately into and out of engagement with
said percussion member.

10. A power hammer comprising a percus-

r, means between-
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sion member, a drive gear, a connection be-
tween said percussion member and gear, said
connection comprising a lever, a device for
reciprocating one end of said lever, a trigaer
member on said percussion member adapted
to be engaged by the other end of said lever,
and means for disengaging said lever and
trigger member.

11. A power hammer comprising a percus-
sion member, a drive gear, an eccentric and
eccentric strap connected to said drive gear,
and means comprising a trip device for al-
ternately connecting and disconnecting said
percussion member and eccentric strap, said
trip device comprising a stationary part and
a part movably mounted on said percussion
member.

12. A power hammer comprising a tool, a
percussion member for delivering a blow to
said tool, a trip mechanism for said percus-
sion member, said trip mechanism compris-
ing a lever pivotally mounted on said per-
cussion member, and means for operating
said lever, said means being adjustable
whereby the force of said blow can be varied.

13. A power hammer comprising a tool, a
percussion member for delivering a blow to
said tool, a trip mechanism for said percus-
sion member comprising a lever mounted on
said percussion member, and an adjustable
stop adapted to be engaged by said lever
to operate said trip mechanism,

14. A power hammer comprising a tool, a
percussion member, means for moving said
member in one direction, means for moving
said member in the opposite direction to de-
liver a blow to said tool, a trip mechanism
for said percussion member comprising a
plurality of pivotally mounted members, one

of said members being carried by said per-

cussion member, and a stop member adapted
to be engaged by the lever carried by said
percussion member, said stop being adjust-
able for varying the length of the stroke of
the percussion member.

15. A power hammer comprising a per-
cussion member, an operating spring there-
for, a drive gear, means between said per-
cussion member and drive gear for compress-
ing said spring, said means comprising an
eccentric_and strap, and a lever operatively
connected with said strap, and means for
alternately connecting and disconnecting

3

sald percussion member and lever, the last
mentioned meatis comprising 2 member piv-
otally carried by said percussion member:.
16. A power hammer comprising a per-
cussion member, an operating spring there-
for, a drive gear, means for compressing
said spring comprising an eccentric and
strap for actuating a spring compression
lever, and means for altetnately connecting

and discennecting said lever and percussion”

member, the Inct mentioned means compris-
ing a lever mounted in said percussion mem-
ber and movable inte and out of operative
engagement with said spring compressing
lever.

17. A power hammer comprising a percus-
slon member, an operating spring therefor,
a drive gear, a member for actuating said
percussion member to compress said spring,
sald drive gesr comprising an eccentric gear
for operzting said actuating member, and
means for alternately connecting and discon-
necting said actuating member and percus-
sion member, said means comprising a mem-
ber carried by said percussion member and
movable into and out of operative engage-
ment with said actuating member.

18. A power hammer comprising a per-
ussion member, an operating spring there-
for, a drive geav, means for compressing said
spring comprising an eccentric and strap for
actuating a reciprocating spring compress-
ing member, and means for alternately con-
necting and disconnecting said reciprocat-
ing member and percussion member, the last
mentioned means comprising a member piv-
otally carried by said pereussion member.

19. A power hammer comprising a persus-
sion member, an operating spring therefor,
a drive gear, means for compressing said
spring comprising an eccentrvic gear actuat-
ing a veciprocating spring compressing
lever, and means for alternately connecting
and disconnecting said recpirocating lever
and percussion member, the last mentioned
means comprising a member pivotally car-
ried by said percussion member.

20. In a power hammer, a percussion
member, a drive mechanism comprising an
eccentric and strap, and a member engaging
with said strap and movable into and out of
engagement with said percussion member.

HARRY H. MILLER.
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