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6. Claims. (C.I. 61-74) 
This invention relates to improvements in 

means for operating reciprocating cable tools 
Such as hammers used in connection with pile 
driving machinery, drophaminers in forge shops, 
oil or water Well drilling tools and other appa 
ratus of like nature. 
An object of the invention is to provide novel 

and simplified means for effecting the reciproca 
tion of the aforesaid tools and wherein said means 
consists of a rotatable and eccentrically shaped 
member arranged at a point of the cable between 
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the tool and the cable drum, which member has 
a portion of its periphery formed with a cable 
guide in which the cable is received to form a 
lifting loop in the action of raising the tool, 
means being also provided in connection with 
said member for dislodging the cable from the 
guide, after the tool has been lifted to its maxi 
mum height, thus permitting the tool to drop. 
Another object of the invention is to form the 

tool reciprocating member such that a compara 
tively large size lifting loop on the cable may be 
formed thereby with respect to the size of said 
Yenber. -- 

A still further object is to provide antifric 
tion means in connection with the cable guide 
of the tool reciprocating member in order to mini 
rnize the wear upon the cable at the point of 
lifting. 

In certain types of hammerS Such as those 
used in connection with pile drivers, a cable sus 
pended hammer and a guide or tubular hammer 
receiving casing is employed carrying an anvil 
block at its lower end. It is of the utmost in 
portance that the proper relation between the 
hammaer and the guide thereof is maintained 
in order that the apparatus will function to the 
best advantage. It is also therefore an object of 
the present invention to arrange the hammer and 
hammer guide carrying cables in such manner 
relative to one another that the proper correla 
tion therebetween will be automatically main 
tained at all times regardless of the vertical posi 
tion of the hammer and guide. 
With these and other objects in view, which 

will appear as the description proceeds, the in 
wention consists in the novel features of con 
struction, combinations of elements and arrange 
ments of parts hereinafter to be more fully de 
scribed and pointed out in the Subjoined claims. 
In the accompanying drawings: 
Fig. 1 is a side elevation of a power driven 

crane when used as a pile driver and embodying 
the present invention; 

Fig. 2 is an enlarged detail view partly in 

Section, showing more particularly the hammer 
reciprocating mechanism; 

Fig. 3 is a top plan thereof; 
Fig. 4 is an end elevation thereof; 
Fig. 5 is a vertical longitudinal sectional view 

taken through the hammer mechanism. 
Referring more particularly to the drawings, 

the numeral 1 designates a power driven crane, 
Which for the purpose of illustration only, has 
been Selected to show one use of the present in 
Vention. The Crane includes the usual boom 2 
from which is suspended, in this instance, by 
cables, the hanmer mechanism 3 comprising the 
Vertically reciprocating hammer 4 and a guide 
5 therefor. Carried by the crane is also the en 
gine 6 which may be of any known variety and is 
connected by Suitable gear mechanism, to drive 
a shaft 7 having mounted thereon a cable drum 
8. A clutch and brake mechanism 9 is provided 
between the shaft 7 and the drum by Which the 
latter may be made to rotate with the shaft or 
held stationary relative thereto. Instead of pro 
Viding Separately rotating drums for the indi 
Widual cables. 10 and 11, to which the hammer 4 
and the guide 5 is connected, the drum 8 has 
both of the cables wrapped thereunto with a sep 
arating flange 12 therebetween to keep the cables 
from becoming entangled with one another. The 
purpose of the Single drum will be described later. 
The cables 10 and 11 which are arranged sub 

stantially parallel to one another from the drum 
8 to the sheaves or pulleys i3 carried by the outer 
end of the boom 2 are each trained over spaced 
sets of pulleys 14 and 15 forming a part of the 
hammer reciprocating mechanism, indicated gen 
erally by the numeral 16. The pulleys 14 and 15 
are free to rotate independently of one another 
upon shafts 17 connecting a pair of spaced bracket 
members 18 mounted upon the engine supporting 
base 19 of the Crane structure 1. Arranged above 
the pulleys 14 and 15 and disposed in substan 
tially vertical registration with the former is a 
tool reciprocating member 20 attached for tro 
tation with a shaft 2 journaled within bearings 
formed in the upper ends of the bracket members 
18. To effect the rotation of the member 20, 
one end of the shaft 21 is equipped with a sprocket 
22 over which is trained a sprocket chain. 23 
leading to a second Sprocket 24, mounted upon 
the cable drum shaft 7. It will be understood 
that instead of the sprockets and chain, other 
motion transmitting means may be employed with 
equal facility. - . . 
The tool reciprocating member 20 comprises a 

main body. 25 which is mounted eccentrically upon 
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the Shaft 2 and keyed for rotation thereWith. 
Arranged to One Side of a Vertical face of Said body 
and located at a point around the shaft 21 is a 
can 26 having a guide groove 27 formed therein 
in Which is received the upper portion of a loop 
28 formed in the cable between the pulleys 14. 
Also carried by the body 25 and arranged at a 
point near the outer periphery thereof are a 
plurality of guide rollers 29 mounted adjacent 
One another for rotation. Upon pins Or the like 
30, rigidly carried by the face 3 of the member 
25. The rollers 29 are each formed With a cable 
receiving groove 32 Which are aligned With One 
another and the guide groove 27 to form a con 
tinuous guideWay for the reception of the loop 
portion 28 of the cable. It will be noted from 
Fig. 4 of the dra Wings that the guide groove 27 
formed in the can 26 is angularly or Spirally ar 
ranged, as indicated at 33, so that the cable will 
be guided into direct alignment with the roller 
grooves upon the rotation of the member 20. 
It will also be noted that the pulleys 14 are posi 
tioned slightly offset with respect to one another 
of which one thereof is in alignment with the 
grooves 32 formed in the rollers and the other 
of Said pulleys in alignment or registration with 
the outermost portion of the groove 27. To pre 
Went the cable from Overrunning the angular 
groove portion 33, a guide flange 84 is provided 
Which Will also aid in directing the cable into 
proper registration with he roller grooves. 
From the structure so far described, it will be 

Seen that as the member 20 is rotated in a clock 
wise direction indicated by the arrow in Fig. 2, 
the cable portion 28, which is initially positioned 
within the guide groove 27 of the cam member 
26, will be slidingly guided into the portion 33 
of the groove and upon further rotation of the 
member 20, will seat itself within the grooves of 
the rollers 29 until the member 20 has mae Sub 
stantially one complete revolution. This will 
raise the cable to a position indicated by dotted 
lines in Fig. 2 and as the cable 10 is attached to 
the stationary drum 8, the free end thereof, car 
rying the too or hammer mechanism 4, Will thus 
be moved. So as to effect the raising of the tool 
as will be readily understood. With the cable loop 
in this raised position, the tool will be elevated 
to its maximun height and ready to be dropped 
to perform its function, at which time the loop 
28 will take the position shown by full lines in the 
just mentioned figure. 
To effect the dropping of the loop, each time 

the member 20 has made a revolution, the face 
31 of the body 25 is provided with a wedge block 
35 which is beveled at its upper end as at 36 from 
a point even with, the face 31 to the outer face 
of the block which projects outwardly to a point 
Substantially even with the forward end of the 
guide groove 27. By the provision of this wedge 
block and the beveled Surface thereof, the cable 
will be made to slide outwardly so as to dis 
lodge itself from its contact with the rollers. To 
facilitate the initial dropping movement of the 
cable loop, the rollers 37 have their grooves di 
minished or formed. Somewhat Slanting towards 
the Outer ends of the rollers. So that the Cable Will 
readily slip off and fall to its lowered position. 
This raising and dropping of the loop Will be con 
tinued as long as the member 20 is in its rotative 
operation. 

If desired, a guide plate 38 may be provide 
which is spaced from the ends of the rollers 29 
and the Outer face of the Wedge block 35 a Suf 
ficient distance therefrom to allow the cable to 

1,938,459 
drop therebetween. The plate will prevent the 
cable from falling off the end of the cam 26 and 
aid in positioning the cable correctly Within the 
groove at the beginning of each lifting Operation. 
The cable to which the tool is attached should 
be so adjusted as to provide a slight slack therein 
at the point of the loop each time the tool is 
dropped, in order to permit the tool to function 
effectively and to prevent snapping of the cable. 
When the apparatus is used in coninection. With 

pile driving machinery, employing a drop ham 
mer and a vertically adjustable guide Casing 
therefor, as illustrated in Fig. 5 of the drawing, 
it is highly essential that the relation between 
the hammer and the guide casing will be properly 
maintained at all times during the driving 
of the pile. This is automatically accomplished 
by Winding the Separate hammer and CaS 
ing suspending cables 10 and 11 around the Single 
drum 8, so that whenever the hammer is 
progressively lowered to follow the driven pile, 
the guide casing therefor will also be simultane 
ously lowered correspondingly in correct pro 
portion. The relative relation between the han 
mer, and the guide casing should be Such that 
the anvil block 39, carried by the lower end of 
the casing 5, together with the latter, Will rest 
With their weight upon the upper end of the pile 
40 With the hammer Striking the block. The 
block 39 which is mounted for limited vertical 
movement. Within the casing 5 is free to follow 
with the pile at each blow of the hammer, which 
amount of movement is governed and automati 
cally maintained by the simultaneous lowering 
of the casing and hammer, effected by the un 
Winding adjustment of the cable drum 8. 
From the foregoing description, taken in Con 

nection with the accompanying drawings, it will 
be apparent that the present invention provides 
for a novel tool reciprocating mechanism. Which 
is particularly suitable for use in connection. With 
pile driving machinery. 
The rotatable tool reciprocating member of the 

mechanism is extremely simple in Construction, 
involving novel means in the form of an eccentri 
cally shaped cable guide for raising the cable 
and its attached tool to a desired height, Said 
means being also formed as to ?affect the release 
of the cable permitting the tool Co drop, each time 
the member has made a revolution, to perform 
its function. - 

The invention also provides for a novel ar 
rangement between a cable Suspended hammer 
and guide casing therefor whereby the tWO may 
be simultaneously adjusted and kept in their true 
relative relation or coordination. With respect to 
one another regardless of their vertical position. 
Although I have shown and described What I 

consider to be the preferred form of the invention, 
nevertheless it will be understood that Various 
slight changes may be made in the operating 
parts and the arrangement thereof without de 
porting from the spirit and scope of the inven 
tion. . 
What is claimed is: 
1. In apparatus of the class described, com 

prising in combination a cable drum, a recipro 
cating tool and a cable for effecting the suspension 
thereof, and means for effecting the reciproca 
tion of said tool, said means including a pair of 
spaced cable receiving pulleys, an eccentrically 
shaped tool lifting member rotatably mounted 
above said pulleys between which the cable forms 
a loop, Said member being provided with a cable 
receiving guide groove, which is disposed around 
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1,938,459 3. 
a portion of the periphery of said member, said cable guides disposed within said loop and having 

means formed near its periphery for enlarging guide groove serving to effect the raising of said 
loop and consequently the lifting of the tool as 
the member is rotated, and means on said mem 
ber for dislodging the cable from said groove when 
Said member has rotated to a point raising the 
cable loop to a maximum height. 

2. In pile driving machinery, a cable suspended 
hammer, a cable Suspended guide casing there 
for, a single cable drum around which the ineffec 
tive lengths of said cables are wound, means co 
acting with the hammer cable for effecting the 
reciprocation of said hammer, and means con 
necting With the first named means for controlling 
the movement of said drum in the operation of 
lowering Said hammer and casing, the arrange 
rent of the cables and the drum therefor per 
mitting a true relative relation to be maintained 
between said hammer and casing during the . 

gaging the loop when the tool has been raised to raising and lowering thereof.- 
3. In apparatus of the class described, the com 

bination. With a cable Suspended reciprocating too 
and a Winding drum for receiving the inactive 
length of Said cable, of a tool lifting mechanism 
at a point on the cable intermediate the tool and 
drum, Said mechanism comprising a pair of Spaced 
cable guides between Which the cable forms a 
loop, and a rotatable member spaced above said 
cable guides and disposed Within said loop and 
having means formed near its periphery for rais 
ing said loop to a high point and effect its release, 
thereby dropping the tool and returning said loop 
to a low point. 

4. In apparatus of the class described, the con 
bination with a cable suspended reciprocating tool 
and a drum for the reception of the inactive 
length of said cable, of a tool lifting mechanism at 
a point. On the cable intermediate the tool and 
drum, Said mechanism comprising a pair of 
Spaced cable guides betwen which the cable forms 
a loop, and a rotatable member spaced from said 

said loop to raise the tool and for effecting the 
release of Said loop from Said member to allow said 
tool to drop by gravity and to thereby take up the 
slack in said cable formed by the enlargement of 
said loop. 

5. In apparatus of the class described, the come 
bination with a cable suspended reciprocating 
tool and a drum for receiving the inactive length 
of Said cable, of a tool lifting mechanism at a 
point on the cable intermediate the tool and drum, 
said mechanism comprising a pair of spaced cable 
guides between which the cable forms a loop, and 
a rotatable member Spaced from Said cable guides 
and disposed within Said loop having a plurality 
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of guide rollers adjacent the periphery engaging . 
said loop for the lengthening and enlargement 
thereof...to raise said tool, and means for disen 

its maximum height. 
6. In apparatus of the class described, the com 

bination with a cable. Suspended reciprocating 
tool and a winding drum for receiving the inac 
tive length of said cable, of a tool lifting mecha 
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nism at a point. On the cable intermediate the 
tool and drum, Said mechanism comprising a pair 
of spaced cable guides between which the cable 
forms a loop, a rotatable member spaced from 
said cable guides and disposed within said loop 
and having a cable guide near its periphery by 
which the loop is lengthened to raise said too, 
means to dislodge the cable therefron when the 
tool has been raised to its maximum height and 
to thereby permit the same to drop by gravity in 
cluding anti-friction means formed in connec 
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tion with said cable guide for permitting said 
cable to be shifted longitudinally to lower the 
tool when said member is in operation. 
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