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To all whom it may concerw:
Be it known that we, GEORGE L. TOLLEY

and WiLniam G. SIMCOCK, citizens of the

United States, residing in the city and county

"‘1 - B 1 L ~
of Denver and State of Colorado, have 1n-
vented certain new and useful Improvements
in Power-1lammers; and we do hereby de-

clare the following to be afull, clear, and ex-
act deseription of the mvention, such as will

onable others skilled in the art to which 1t ap-

pertains to make and use the same.

For beam or helve operated power-ham-
mers we have made certaln lmprovements
designed to effect more advantageous con-
trol over the hammer under all conditions of
work and in whicll the structure is organized

to cause the blow of the hammer to be ren- |

dered light or heavy, to render the same
weight of blow constant, to maintain a 11~
form length of stroke under all conditions, to
hold the hammer-head when not working at

any adjustment, to cause the hammer to fall

lower or to rise hicher under different work,
to so lower the fulerum of the beam to cause
the lowering of the hammer for working with
a licht blow or to raise the fulerum to cause a

heavy blow, and thereby adapt the hammer |

to a thin or to a thick piece to be treated,
and to effeet all these adjustments automat-
ically by the treadle and connections there-
with and at the will of the operator i chang-
ing the position of his foot on the treadie,
The structure shown in the accompanying

!
|

i

drawings illustrates our invention i the torm-
which at present is preferred by us: bhut we

wish it to be understood that we do not e

sire to be limited to the exact detals of con-

struction shown and deseribed, for obvious’

modifications will oceur to a person =kitled in
the art and without departing from the spirit

of our invention and without exceeding the

scope of the claims.

Referring to the drawings, Iigure 1 repre-
sents our mmproved power-hammer s1de
clevation. the actuating-treadle and 1ts con-
nections being in their normal positions with

the hammer-driving {riction-gear out of en-

cagement.  [fg. 2 Is a vertical longitudinal
section of the same with the operating-gear
in the position shownin Fiz. 1. [ie. 3 1s an
enlareed view of the treadle and 1ts operat-
ing connections with the operating-gear 1
Fig. 4 shows,
enlarged, in vertical section the adjusting-
serew and cross-head which connect the ham-
mer-actuating beams at the rear of the

—rr— —— . — e —— - LR

. pairof colled springs 17 18, one above and the

L sary to

DIVO

frame. Fig. 5 is a horizontal section on the
line 5 5 of Fig. 1, showing enlarged the ham-
mer-actuating beams and their connections
with the hammer-head, the adjusting-screw,
and the crank-connected rod.
vertical section of the hammer-head, en-
lareed, showing its cushioning-springs. |
Referring to Figs. 1 and 3, it will be noted

that the treadle and its connections are .

their normal positions.

The frame 1 is of a construction adapted
for the work of a power-hamumer and in which
the hammer-head is mounted at the front
and operated by a pair of beams or helves 2
2 fulerumed at the rear, and the power-
driven crank-shaft 3 is mounted in the lower
part of the frame. -

The anvil 4 and its supports 5 may be ot
the usual construction ml(l connected to the
front of the frame in any suitable way, while
the hammer-head 6 is mounted for vertical
movement in euides 7 at the front of the
frame in a way well known in power-ham-
mors. 1t is not, therefore, deemed neces-
_ particularly deseribe these parts.
The hammer-head s urvmlvd by a beam

or helve movement, and for this purpose a
{)zm' of beams 2 2,

one on each side of the
wead. are connected to the ends of a pm 8,

which passes through an opening 9 in the

head, the other ends of satd beams bemg piv-
otally conneeted to a cross-head 10, mounted
i vertical guides TUat the rear of the frame.
Mediately of the beams thev are connected
by pivots 12 to a guide-block 124 throueh a
contral cuide-opening 13 in which the erank-
actuated connecting-rod 14 passes and ac-
tuates the beams vertically to transmit the
crank movement to the hammer-head.  The
—pine S for the front ends of the heans 1s
supported between a pair of plates 15, fitted
in the opening in the hammer-head and
cushioned each by a pdir of springs 16, seat-
od in the opening to cushion the blows of the
hammer. These springs, while sefving to

' cushion the hammer-blows, also pI‘chnt' tlie

jar affecting the fulerum of the beams and
also the beams themselves.  The working of

the pivot of the beams i the opening in the.

hammer-head allows it to have free vertical
movements in the frame-guides and compen-
sutes for the are deséribed by the beams
from their fulerum. At the mediate guide-
block the connection of the beams with the
crank-actuated conmecting-rod 1s made by a

6(.1.
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other below the said guide-block, the under |

spring resting on a shoulder 19, fixed on the
rod 14, the upper spring held on the rod hy
nuts 20, and both springs pressing against
the guide-blockyof the beams so that the ten-
sion of the springs can be regulated by the
nuts. ‘I'he rear ends of the beams are ful-
crumed on pivot-bearings 21 21 of the cross-
head 10, which is vertically adjustable in
guldes 11, fixed upon the rear of the frame.
A screw-threaded shaft 22 passes vertically

cross-head and is suspended in bearings 23
in the frame and ecarries at its lower end a
friction-gear 24, so that the rotation of the
screw-shaft in either direction will cause the
cross-head 10 to rise or fall, and with it the
connected ends of the beams, for a purpose
presently stated. '

The beam-actuating erank-shaft is mount-
ed* horizontally in bearings 25 in the base
portion of the frane, and has splined thereon

‘through a threaded central opening i this

a duplex friction-gear adapted to be engaged

alternately with the friction-cear 24 on the

lower end of the screw-shaft; ‘whereby to

cause 1t to be rotated to the richt or to the
left, there being for this purpose a loose power-
driven pulley 26 on the rear end of the erank-
shaft, controlled by a cluteh operated by
the treadle.  The cluteh is splined upon the
shaft and is formed of a dtmhllv cone,one part
27adapted toengagea corresponding recessin
the loose pulley, the other cone part 28 adapt-
ed to engage a corresponding recess in the

frame, while a bell-crank lever 29 is caused to

engage in the usual way'by apin 30agroove in
theelutehandisat its lowerarm connected by
a spring 31 to the base of the frame. which
s]‘)rmg constantly tendstopull thelowerarm of
t .

clutch-connected end to be forced Imward,
thereby causing the clutch part 28 1o be
pressed into the frame -recess, giving the

cluteh the funection of a brake during which

the cluteh part 27 is released from the loose
pulley and the crank-shaft disconnected from
the power. o | |

While it is the function of the treadle to
control the rotation of the crank-shaft, It I8
the function of the friction-gear to control

the vertical adjustments of the fulerum of

the beams by means which we will now de-
scribe.  The treadle is pivotally mounted at
the base of the frame and at its inner end 18
pivoted to the horizontal spring-connected
arm of the clutch-lever 29, and at its other

end the treadle has a foot-rest 32, pivoted

thereon so as to project equally at both sides
of the pivot to allow a rocking movement.
At its inner end this foot-rest has pivoted
thereto a link 33, to the upper end of which

15 pivoted a horizontal bell-crank lever 34,
which at its vertical branch is pivoted to the
frame and engages by its upper end the groove

-

65 of a duplex friction-gear splined on the crank- |

e bell-crank down, and therebv cause its

J
i
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i
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shaft, whereby the {riction-gear is caused to
have a slidable movement to cause either
agear to bhe (‘-ngu;ﬂ*d with the fl‘l(‘ll()ll-—giiar of

the serew-shaft to cause its rotation to the

right or to the left to adjust the fulerum of
the beamsup or down.,  FFor this purpose the
friction-gear 24 of 'the serew-shaft has a con-
1cal forin, and the duplex friction-gears each
have a corresponding conical form, and the

-serew-shaft is mounted so that the conical
face of its gear wili

work between the conieal
35 and 36 of the duplex friction-gear,

faces

70

75

the distance between the iatter being a little |

oreater than the diameter of the conical face

of the shaft-gear to allow a slight movement

of the duplex gear onits shaft for the engage-
ment of cither gear with said shaft-gear to
ause 1t to be rotated to the right or to the
left.  As the cross-head 10 of the beams s
caused by the rotation of the serew-shaft to
be adjusted up or down, as said shaft may be
rotated to the right or to the left. the ham-
mer will be caused to fall lower or be raised
higher, and if the cross-head be lowered, and
with it the fulerumed ends of the heams, the
object placed. on the anvil will not he hit so
hard; but if the cross-head be raised, and
with it the fulerumed ends of the beams. the
hammer will fall Tower and be caused to
strike a heavier blow, and in this wav the
hammer can be adjusted to cause a blow
ranging from no blow at all to the full blow of
the hammer.  As the rotation of-the SCTOW -

shaft is very rapid when in engagement with

the friction-gear, a slicht pressure upon the
foot-re=t will cause the hammer to be raised a
quick full stroke orless, ora quick full stroke or
less down, it being understood that the opera-
tormamtains hisfootupon the foot-rest solong
as the hammer is operating. Whatever ad-
Jjustment the operator mav give, the stroke of

the hammer will alwavs be the SAMe, beeause

the adjustment of the height of the fulerumed
end of the beams will cause the angle of the
beams to be greater or Jess in rel tion to a
horizental plane and cause the hammer to
work closer or farther awav from the anvil
when the beam-actuating erank is turning its
lowest point., o _

In operating the hammer the “operator
puts hix foot with upiform pressure upon
e foot-rest and presses it down and holds
1t down with the treadle-lever to which it

18 pivoted, which causes the rear end of

sard  treadle - lever to be raised, FAISING
trereby s connected arm of the eluteh:
lever and causing the owter member 27 of
he clutel to be moved outward and ¢n-
caged with tie Joose pullev, eausine the
otation of the erank-sbaft and WIS Con-
nectme-rod oand beans Lhe operation of
Stould 1t be deemed best to
meresse the foree of the hammer-blow. the
operator throws the pressure on his beel,
which causes the foot-rest to be tilted in the

f

8o

QO

95

100

10§

" ITO

115

120

125



IO

20

25

o P

40

45

55

6o

05

837,519

direction of the arrow 37, raising thereby its | which the ‘beams are fulerumed, a screw-

end, and with it the link 33 and its connected
bell-erank lever, .which causes the duplex-
gear to be moved rearward and engaging 1ts
member 35 with the shaft-gear 24, causing

the rotation of said shaft to the right, and

thereby causing the fulerumed ends of fhe
beams to be raised, and necessarily lowering
the hammer to inerease the foree of the blow.
If, however, it be deemed best to deerease
the force of the blow, the operator, still keep-
ing the cluteh by his foot in engagement with
tle power-driven pulley, brings the toe part
of his foot into pressing action upon the foot-
rest, causing it to be rocked forward on its
pivot, as indicated by the arrow 38, pulhng
down its connected bell-crank lever and
ausing the rear member 36 of the duplex
friction-gear to be moved frontward mto en-
oagement with the gear of the screw-shalt,
causing thereby its rotation to the leit, and
necessarily the hammer will not be caused to
fall so low and giving a lighter blow. When
the operator has found the desired adjust-
ment. of tlie fulerum of the beams, Le holds
his foot with uniform pressure upon the foot-
rest until lie desires to change again the
force of the blow. In this way the rocking
of the foot-rest frontward or rearward by
ressure of the toe or of the heel of tle oper-
ator’s foot will give the desired adjustment
to the hammer-actuating beam to change
and determine-the force of the blow. We pre-
fer friction-gear for operating the crank-
shaft, because it insures quick and certain
engagement for retating the screw-shaft.

It is important to note that the crank-con-

nected rod is cushioned on its upward throw
by compressing the lower spring against the
cuide-block of the beams, while the rod 1s
cushioned on its downward throw by ‘com-
pressing the upper spring against said: block.
It is also important to note that while the
foot-rest is pivotally mounted on the treadle
its connections for causing the rotation of the
screw-shaft in either direction are independ-
ent of the treadle in its function of control-
ling the operation of the hammer; but the
mounting of the foot-rest upon the treadle
gives the important advantage of controlling
the foot-rest and the treadle by the same
foot-pressure and at the same time. As the
crank-connected rod is caused to have a
slight lateral swing with the movement of

the beams, the rod is pivotally jointed at 39,

near the crank-bearing 40, to allow of such
swing. | '

We claim—

1. In a power-hammer, a frame, an anvil, a
vertically -slidable hammer-kead and a
crank-shaft, a pair of beams pivotally con-
nected to the hammer-head and having a
cross-hiead at their rear ends, vertical guides

for said cross-head, said cross-head having a
screw-threaded opening and bearings on | ment with said cross-head opening, a crank-

vertically -slidable

are fulerumed, a

shaft vertically mounted in engagenient with
said cross-head opening, a guide-block medi-
ately of said beams Faving a central opening,
a crank-cornected rod passing through said
opening, means for cushioning the connec-
tion of said rod with the beams, means under
tie control of the operator whereby the
screw-shaft may be rotated in either direc-
tion, and means for operating the crank-
shaft.

9. In a power-hammer, a frame, an anvil, a
_ hammer-head, and a
crank-shaft, a pair of beams pivotally con-
nected to the hammer-head and having a
cross-head, vertical guides for said cross-
Liead, said cross-head having a screw-thread-
ed opening and bearings on  which the
beams are fulcrumed, a screw-shaft verti-
cally mounted in engagement with said
cross-head opéning, a duplex "gear on the
crank-shaft adapted to engage and operate
said screw-shaft, a crank-connected rod for
operating said beams, a treadle and means
connecting it with said crank-shaft, a foot-
rest pivoted on said treadle, and means con-
necting it with said duplex gear wtereby the
screw-shaft may be rotated in either direc-
tion to raise and lower the fulerumed ends ot
said beams for the purpose stated. )

3. In a power-hammer, a frame, an anvil,
a vertically -slidable hammer - head and a
crank-shaft mounted in the frame, a pair of
beams pivotally connected to the hammer-
head and having a vertically-slidable cross-

head at their rear ends on which the beams
screw-shaft verticallﬁ

mounted in the frame in engagement with
said cross-head, a crank-connected rod for
operating said beams, and means under the
control of the operator whereby. the screw-

. shaft is caused to be rotated in either direc-

tion, consisting of a friction-gear on the de-
pending end of said SGI‘BW—S?I&ft, a duplex
friction-gear splined on the crank-shaft each
of said duplex gear adapted for engagement
with the gear of the screw-shaft, a lever hav-
ing pivotal connection with said duplex gear,
and a pivotally-mounted foot-rest pivotally

connected with said lever, whereby the tilt-

ing or oscillation of the foot-rest is caused to
shift the duplex friction-gear to cause it to be
put in engagement with the gear of the

screw-shaft to cause its rotation 1n either di-

rection. _

4. In a power-hammer, a frame, an anvil,
a vertically-slidable hammer-head, and a
crank-shaft having a slidable duplex gear a

't 3
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pair of beams pivotally connected to the

hammer-head and having a crss-head, verti-

125

cal guides for said cross-head, said cross-head

having a screw-threaded opening and bear-
ings on which the beams are fulerumed, a
screw -shaft vertically mounted 1n engage-

130
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connected rod for operating said beams, a

pivoted foot-rest means connecting it with

said duplex gear, whereby the screw-shaft

10O

5

may be rotated in either direction to raise
and lower the fulerum ends of said beams, a
clutch on the crank-shaft, a treadle on which
sald foot-rest is pivoted, and means connect-
ing said treadle with the clutch whereby the
sald duplex gear and the clutch are actuated
by said pivoted foot-rest for the purpose
stated. - |

5. In a power-hammer, a frame, an anvil,
a vertically-slidable hammer-head, a vertical
screw-shaft mounted 1 the rear of the frame
and having a gear on its lower end, a pair of
beams pivotally mounted on the hammer-
head and on said screw-shaft and the latter
engaging the pivotal mounting of said beams,

& crank-connected rod mediately connected

20

25

30

33

to said beams, a crank-shaft mounted in the
base of the frame, a slidable duplex gear on
the crank-shaft adapted to engage the gear
on the vertical screw-shaft, a power-driven
pulley and a clutch on the crank-shaft, a
treadle engaging said clutch, a foot-rest piv-
oted on said treadle, means connecting said
foot-rest with the duplex gear whereby the
duplex gear is engaged to cause the screw-
shalt to be rotated in either direction to raise
and.to lower the beams at their screw-shaft-
connected ends and the clutch operated in
connection with the engagement of the du-
plex gear with said screw-shaft for the pur-
pose stated. S |
6. In.a power-hammer and in combination,
a vertical shidable hammer-head, a vertical
screw-shaft having a gear on its lower end, a

- pair of beams pivotally mounted on the ham-

40

45

5¢

mer-head and on said screw-shaft the latter
engaging the pivotal mounting of said beams,
a crank-shaft, a crank-connected rod medi-
ately engaging and actuating said beams, a

slidable duplex gear on said crank-shaft, a

shdable clutch and a power-driven pullev all
on said crank-shaft, a treadle connected with
sald clutch, a foot-rest pivotally mounted on
sald treadle and means connecting said foot-
rest with the duplex gear, whereby the com-
bined treadle and foot-rest are conjointly op-
erated to cause the screw-shaft to be rotated
i’ opposite directions for the purpose stated.

7. 1n a power-hammer and in combination, |

a vertically-slidable hammer-head, a vertical

[
|
!

l .

|

i
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| screw-shaft having a gear at its lower end, a

pair of beams pivotally mounted on the ham-

engaging the pivotal mounting of said beams,
a crank-shaft, a rod connected to said crank
and mediately engaging and actuating said
beams, a slidable duplex gear on said crank-

shaft, a foot-rest and means whereby it is

connected to operate said duplex gear in en-

55
mer-head and on said screw-shaft the latter

gagement with the gear of said screw-shaft, -

to” cause 1ts rotation in opposite directions,
and means for controlling the operation of
sald crank-shaft. . |

8. In a power-hammer, a slidable hammer-

head, a screw-shaft having a gear on its lower

end, a palr of beams pivotally mounted on

‘the hammer-head, a cross-head engaging the

screw-shaft and pivotally engaging the rear
ends of thebeams, a guide-block having pivot-

bearings mediately connecting the beams, a

crank - shaft, slidable gear thereon adapted
to engage the gear on the screw-shaft, a rod

passing through said guide-block connecting

the crank and having a pivot connection af
right angles to the crank, means for operat-

ing the crank-shaft, and means whereby the

gear thereon is caused to engage the gear of
the screw-shaft to cause its rotation to the
right or to the left.

9. In apower-hammer, a slidable hammer-
head, a pair of beams, pivotally connected to
the hammer-head, a crank-shaft, a crank-con-
nected rod mediately connecting said beams,
a serew-shaft on which the rear ends of said
beams are Talerumed, a gear on the lower end
of sa1d shaft, a duplex gear on the erank-shaft
adapted to engage the gear on said screw-

shatt, a pivotally-mounted foot-rest, lever

connections for said duplex gear and the foot-
rest, means tor adjustably connecting said

| screw-shaft with the fulerum of the beams,

and means for operating the crank-shaft,
whereby the foot-rest is adapted to control
the gear to rotate the screw-shaft in opposite
directions, for the purpose stated.

In testimony whereof we have signed our
names to this specification in the presence of
two subscribing witnesses.

GEORGE H. TOLLEY.
WILLIAM G. SIMCOCK.
Witnesses: |

FrED. I. BURRIS,
H. P. EirLis. |
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