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12 Claims. 

This invention relates to new and useful im 
provementS in pile driving mechanisms. 
One object of the invention is to provide an 

improved pile driving mechanism which may 
be readily attached to a standard type of Self 
contained tractor having a power take-off and 
other controls and providing connections between 
the tractor power take-off and the pile driving 
mechanism for operating the Same. 
An important object of the invention is to pro 

vide inproved means for operating a pile driver 
from the power take-off of any ordinary tractor. 
Another object of the invention is to provide 

a pile driving mechanism arranged to be mounted 
on a tractor and having retractible leads which 
are constructed to be elevated so that they may 
be swung laterally over the engine hood of said 
tractor when not in use, or for any other pur 
pose, whereby the leads will not project beyond 
the sides of the tractor. 

Still another object of the invention is to pro 
vide an improved attachment arranged to be 
mounted on a tractor for driving railroad ties in 
wet, mud-heavy cuts and low mud-heavy fills 
along a railroad track so as to brace and rein 
force the road bed and prevent sinking or set 
tling thereof. 
A further object of the invention is to provide 

an improved transmission arranged to be con 
nected with the power take-off of a tractor and 
including means for driving the cable drum of 
a pile driver, and also including means driven 
by the first means for rotating the turntable of 
said pile driver in either direction; the first 
means being constructed to be engaged or disen 
gaged from the second means, whereby the drum 
may be driven while the turntable remains sta 
tionary. 
A construction designed to carry out the inven 

tion Will be hereinafter described, together With 
other features of the invention. 
The invention will be more readily understood 

from a reading of the following specification and 
by reference to the accompanying drawings, in 
Which an example of the invention is shown, 
and wherein: 

Figure 1 is a side elevation of a pile driving 
mechanism, constructed in accordance With the 
invention, mounted on an ordinary tractor; 

Figure 2 is a front elevation of the same; 
Figure 3 is a rear elevation, showing a portion 

of the gear case in section; 
Figure 4 is a horizontal cross-sectional view, 

taken on the line 4-4 of Figure 2; 
Figure 5 is a transverse, vertical, sectional view, 

(CI. 61-74) 

taken on line 5-5 of Figure 1, and having the 
leads eliminated; 

Figure 6 is a partial, horizontal, cross-sectional 
View showing the cable drum and its operating 
clutch; 

Figure 7 is a partial vertical, sectional view 
showing the brake for the cable drum; 

Figure 8 is a horizontal, cross-sectional view 
of the leads, taken on the line 8-8 of Figure 2; 

Figure 9 is a horizontal, cross-sectional view, 
taken on the line 9-9 of Figure 2; 

Figure 10 is a plan view of the drive shafts 
and the drive Worms connected therewith, to 
gether with the turntable of the pile driver; 

Figure 11 is an enlarged detail of the slidable 
clutch which connects the two drive shafts, and 

Figure 12 is a sectional detail of the hammer 
and lower ends of the leads. 
In the drawings, the numeral O designates a 

tractor which is preferably of the crawler type 
but may be of any desired construction. The 
tractor shown includes the usual longitudinal 
frame bars , or chassis having the engine 2 
mounted at their forward ends. The usual dif 
ferential 3 having a power take-off connection 
4 from the drive shaft is at the rear of the 

tractor between the rear drive wheels 5. A floor 
6 is Supported on the frame bars extending 

transversely of the machine at the rear thereof, 
and the usual Operator's Seat 7 is mounted 
thereon. For the sake of clearness in the draw 
ings, the usual tractor controls are not shown. 
These parts are common to all tractors and, 
Since they form no part of the invention, are 
Subject to variation. 
In carrying out the invention, a gear case or 

housing 8 (Figs. 4 and 5) extends transversely 
of the tractor and is mounted at the rear of 
the engine 2 and provides an attachment base 
of the pile driving mechanism. The housing is 
suspended above the frame bars by angular 
Supports 9 which extend vertically from said 
bars. The housing has a turntable 20 mounted 
to rotate therein and the Outer end of the turn 
table is provided with a ring gear. 2 which is 
in constant engagement with a worm 22 jour 
naled in the side of the housing. The Worm ex 
tends longitudinally within the housing and it is 
obvious that rotation of the Worm will revolve 
the turntable. 

Beneath the casing, a transverse shaft 23 has 
its ends journaled in the supports 9. This shaft 
has a drum 24 loosely mounted thereon at its 
central portion and a gear 25 keyed on one end 
thereof. The gear 25 has its upper end extend 
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2 
ing through an opening 26 in the underside of 
the housing (Fig. 5) and is in constant engage 
ment with a Worm 27 journaled in said housing 
on the side opposite to the worm 22. When the 
worm 27 is rotated, the gear 25 is also rotated 
which revolves the shaft 23. It is pointed out, 
however, that since the drum 24 is loosely mount 
ed on the shaft, no motion is imparted When said 
shaft is revolved. For connecting the drum. With 
the shaft, one end of said drum is provided with 
a clutch member 28. A complementary clutch 
member 29 is slidably keyed on the shaft 23 and 
when the members are engaged, rotation of the 
Shaft will rotate said drum. 

For sliding the clutch member 29 into and out 
of engagement with the member 28, a forked 
arm 30 is engaging a pin 30 on the member 29. 
This arm has its other end pivoted to a bracket 
30 secured to the inside of one of the Supports 
f 9. A transversely extending rod 3 (Fig. 6) has 
One end pivotally connected to the arm and has 
its other end engaging a slot 32 in one arm 33 
of a bell crank 34. The crank is pivoted to a 
bracket 35 extending inwardly from one of the 
Supports 9 on the opposite side of the tractor. 
The other arm 36 of said crank is connected by 
a link 37 to a hand lever 38 mounted to Swing on 
the floor f6 of said tractor. It is obvious that by 
swinging the lever 38 the clutch member 29 will 
engage or disengage the clutch member 28 to 
impart rotation from the shaft 23 to the drum 24. 
The turntable 20 has a supporting base 40 

bolted, or otherwise secured thereto. A boom 4, 
constructed of angular members 42 in the usual 
way, is mounted on the base and extends up 
wardly therefrom, being preferably disposed at 
a slight inclination, as shown in Figure 2. Wer 
tical leads 43 are Suspended from the upper end 
of the boom by a pair of cables 44. A hammer 
45 is slidable between the leads and is Supported 
by a cable 46 which passes upwardly over a pulley 
47 journaled in the upper end of the boom. The 
cable passes down Wardly contiguous to the boom 
and over idler pulleys 48 and has its end secured 
to the drum 24 On the shaft 23. It is obvious that 
rotation of the drum will wind or unwind the 
cable thereon to raise and lower the hammer. 
The leads 43 are constructed in two units, a 

stationary unit 49 which is suspended from the 
Cable and a Slidable unit 50. The unit 49 com 
prises a pair of channel bars 5 which are secured 
together by braces 52. A crosshead 53 is pro 
vided at the upper end of the bars 5 and it is 
this crosshead to which the cables 44 fasten to 
Suspend the leads. The unit 50 comprises a pair 
of channel bars 54 connected by braces 55 and 
these bars have a sliding fit in the bars 5 (Fig. 
8) and have their upper ends extending through 
openings 53' in the crosshead. The lower ends 
Of the bars 5 are secured to the lower end of 
the bars 54 by chains 54 which extend vertically 
along the latter bars and may be secured thereto 
in different positions. It is pointed out that the 
channel bars 51 and 54 have their base portions 
in opposed relation, whereby the base of the 
bars 5 form the outer side of each lead while 
the base of the bars 54 form the inner side of 
each lead. The bars 54 have vertically extending 
guide tracks 56 on their inner sides and these 
tracks, are engaged by grooves 45' in the sides of 

: the hammer 45, whereby said hammer is guided 

75 

between the leads. 
During normal operation of the pile driver 

the leads have their lower ends positioned a few 
inches from the ground as shown in Fig. 2, the 
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chains 54' serving to hold them in such position. 
The rotation of the drum 24 will wind the cable 
thereon which will raise the hammer. The pile 
Or tie to be driven is set between the leads, and 
release of the clutching members between the 
drum 24 and the shaft 23, will permit the ham 
mer to fall, unwinding the cable from Said drum. 
A suitable counterWeight 40' may be mounted 
on the base 40 to counterbalance the weight of 
the hanner up on its descent. It will be seen 
that when operating, the leads and boom are 
at one side of the machine and when moving the 
tractor from place to place, or for clearing the 
railroad track to permit passage of a train. When 
the device is being used to drive ties along a 
railroad, it is desirable to SWing the leads So that 
they will be in longitudinal alignment with the 
tractor, whereby the leads are out of the Way 
and the width of the tractor is not increased. 

For this purpose a plurality of openingS 58 are 
provided near the lower end of the channel bars 
54. The hammer 45 is dropped to the ground and 
a transverse bar 59 is inserted in the openings 
(Fig. 11) above said hammer. The drum 24 is 
then Operated to raise the hanner and it is 
obvious that the hammer engaging the bar Will 
slide the channel bars 54 upwardly within the 
bars 5 and crosshead 53. When the lower ends 
of the bars 54 are raised Sufficiently to clear the 
hood of the engine f2, the chains 54' are re 
adjusted and the turntable 20 may be operated to 
Swing the boom 4 and leads 43 above said hood, 
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whereby they are completely out of the way above 
the tractor. 
An important feature of the invention is the 

transmission of power from the power take-off 
4 of the tractor differential, to the worms 22 
and 27 to operate the turntable 20 and drum 24. 
This mechanism is clearly shown in Figure 10 
and includes a stub shaft 60 which is inserted 
into the power take-off socket. This shaft car 
ries a gear 6 on its outer end and the gear has 
a driving connection through a chain 62 with 
another gear 63, which is mounted at the upper 
end and at one side of the machine, on a longi 
tudinally extending drive shaft 64. This drive 
shaft has one end supported in a bracket 65 
extending upwardly from one of the frame bars 

, while its other end passes through the gear 
Casing 8 and has driving connection with the 
worm 27 which drives the drum shaft 23. A 
Counterbalance 66 may be mounted at the ex 
treme rear end of the drive shaft 64. The gears 
S and 63 as well as the chain 62 are enclosed in 
a gear case 62 which is fastened to the rear 
Of the operator's seat 7 of the tractor. 

It is obvious that power is transmitted from 
the differential 3, through the gear 61 and chain 
62 to the drive shaft 64 which drives the worm 27. 
As has been explained, the worm drives the drum 
shaft 23 and when the clutching members 28 and 
29 are engaged, the drum is revolved to wind the 
cable thereon to raise the hammer 45. When the 
clutching members are disengaged, the shaft 23 
continues to rotate but the drum, being loose on 
the shaft, the weight of the hammer 45 will cause 
it to fall, thereby unwinding the cable therefrom. 
For checking the descent of the hammer, a brake 
band 67 surrounds one end of the drum (Figs. 6 
and 7). This band has one end fastened to the 
frame of the tractor and its other end secured to 
a crank arm 68 which is mounted on a rock shaft 
69. A hand lever 70 is fastened on the shaft, 
whereby said shaft may be rocked to Swing the arm 
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68 and tighten the band on said drum to check 
the rotation thereof. 
From the above, it will be seen that the drive 

Shaft SA is constantly rotating to drive the Worm 
27. 
table 2 and swing the boom 4, a transverse shaft 

is mounted at right angles to the drive shaft 
64 and is supported in brackets. 72' extending 
rearwardly from the housing 8. This shaft is 
provided with a pinion 72 on end and this pinion 
is arranged to be engaged by bevel gears 73 and 

. The gears 3 and 4 are connected to each 
other by a collar 75 which is slidably keyed on the 
shaft 68. The collar spaces the gears sufficiently 
far apart that when in a neutral position, neither 
the gear 73 nor the gear 4 engages the pinion 72, 
whereby no motion is transmitted to the trans 
verse shaft from the drive shaft 64. A casing 
76 encases the gears and pinion and a bell crank 
7 is pivoted to the casing. The crank has its 

inner forked end extending through the Side of 
the casing and engaging a pin 78 on the collar. 
By grasping the other arm of the crank, the oper 
ator may slide the collar to engage either the gear 
73 or 74 with the pinion 72. This will rotate the 
shaft in One or the other direction, and thus 
a reversal of the rotation of the shaft is ac 
complished. 
The opposite end of the shaft carries a pinion 9' 

which is in constant mesh. With a bevel gear 9 
fastened on a forwardly extending shaft 89. The 
Shaft 8 has a driving connection. With the WOrn 
2, which engages the gear ring 2 on the turn 

table. It will be seen that the turntable is Oper 
ated by means of the transverse shaft 7 f. The 
gear 9 and pinion 79' may be encased in a gear 
case 8. 
From the foregoing, it is obvious that no aux 

iliary power is necessary to efficiently operate the 
pile driving mechanism. The transmission of 
motion from the usual power take-off to the drum 
and turntable is accomplished with a minimum 
number of parts. The drive shaft 64 is constantly 
rotating, being connected to the drum through the 

The sliding collar 
5 which is fastened to the bevel gears 3 and 4 

provides not only for a neutral position, at which 
time the shaft controlling the turntable, is idle, 
but also permits the drive shaft 64 to rotate the 
shaft 7 in opposite directions, whereby the turn 
table may be revolved in opposite directions. 
The retractible leads permit the pile driving 

mechanism to be Swung over the tractor so as to 
be completely out of the way. This is particu 
larly advantageous when the device is used to drive 
railroad ties adjacent the railroad track to brace 
the road bed to prevent sinking or settling thereof. 
When so used, it is necessary to remove the leads 
from the path of trains passing along the track, 
and if this could not be done quickly without 
moving the entire tractor, much time and energy 
would be wasted. Further, when the leads are 
swung over the hood of the engine, the tractor 
may be moved over the Ordinary road without 
taking up any more room than the usual tractor. 
What I claim and desire to Secure by Letters 

Patent is: 
1. The combination. With a self contained trac 

tor having traction means including a differential 
at One end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the usual tractor controls, of a pile driving mecha 
nism for attachment thereto including, leads 
mounted on the tractor and arranged to be swung 
laterally, a hammer slidable vertically in the leads, 

For driving the Worm 22 to revolve the turn 

3 
means for transmitting motion from the power 
take-off of said tractor to operate the hammer, 
and Ineans for transmitting inotion from the 
power take-off to Swing the leads. 

2. The combination with a Self contained trac 
tOr having traction ineans including a differential 
at One end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the USual tractor controls, of a pile driving mecha 
nisin for attachment thereto including, a turn 
table, leads carried by the turntable, a hammer 
Slidable Wertically in the leads, means for trans 
nitting notion from the power take-off of the 
tractor to raise and lower the hammer, and means 
for transmitting motion from the power take-off 
to said turntable to rotate the same to Swing the 
leads laterally. 

3. The combination with a self contained trac 
tor having tiaction means including a differential 
at one end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the usual tractor controls, of a pile driving mech 
anism for attachment thereto including, leads 
adapted to be suspended from the frame of the 
tractor and arranged to be SWung laterally, a 
haiinner slidable vertically in the leads, means for 
transmitting motion from the power take-off of 
Said tractor to operate the hammer, and means for 
transmitting motion from the power take-off to 
Swing the leads. 

4. The combination With a Self contained trac 
tOr having traction means including a differential 
at one end of the tractor, a power take-Off Con 
nected to the differential and driven thereby and 
the usual tractor controls, of a pile driving mecha 
nism for attachinent thereto including, a turn 
tabie adapted to be Secured on the frame of said 
tractor, leads carried by the turntable, a hammer 
slidable vertically in the leads, means for trans 
mitting motion from the power take-off of said 
tractor to raise and lower the hamirer, and means 
for transnitting motion from the power take-off 
to the turntable for rotating the Same to Swing 
the leads laterally of said tractor. 

5. The combination With a Self contained trac 
to having traction means including a differential 
at one end of the tractor, a power take-off con 
nected to the differential and driven thereby 
and the usual tractor controls, of a pile driving 
mechanism for attachment thereto including, 
leads adapted to be Suspended iron the frame of 
the tractor and arranged to be SWung laterally, 
a hammer slidabie Vertically in the leads, means 
for transmitting motion from the power take 
off of Said tractor to Operate the hammer, means 
for controlling the transmission of power from 
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the take-off to the hanner, and means for trans- - 
mitting motion from the power take-off to swing 
the leads. 

6. The combination. With a self contained trac 
tor having traction means including a differential 
at One end of the tractor, a power take-off con 
nected to the differential and driven thereby 
and the usual tractor controls, of a pile driving 
mechanism for attachment thereto including, 
leads adapted to be SUSpended from the frame of 
the tractor and arranged to be SWung laterally, 
a hammer slidable Vertically in the leads, means 
for transmitting motion from the power take-off 
of Said tractor to operate the hanner, means for 
controlling the transmission of power from the 
take-off to the hammer, and means for con 
trolling the transmission of power from the take 
Off. 

7. The combination with a self contained trac 
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4 
tor having traction means including a differential 
at One end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the usual tractor controls, of a pile driving mech 
anism for attachment thereto including, a turn 
table adapted to be secured to the frame of said 
tractor, retractible leads carried by the turn 
table, a hammer slidable vertically in the leads, 
a cable connected with the hammer, a rotatable 
drum arranged to be secured to the tractor frame 
and having one end of the cable secured thereto, 
means for transmitting motion from the power 
take-off of the tractor to the drum to revolve 
the Same whereby the cable is wound thereon to 
raise the hammer, and means for transmitting 
motion from the power take-off to the turntable 
to rotate the turntable and Swing the leads. 

8. The combination with a self contained trac 
tOr having traction means including a differential 
at one end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the usual tractor controls, of a pile driving mech 
anism for attachment thereto including, a turn 
table adapted to be Secured to the frame of said 
tractor, retractible leads carried by the turn 
table, a hammer slidable vertically in the leads, 
a cable connected with the hammer, a rotatable 
drun arranged to be Secured to the tractor frame 
and having one end of the cable secured thereto, 
means for transmitting motion from the power 
take-off of the tractor to the drum to revolve the 
Same Whereby the cable is wound thereon to raise 
the hammer, means for controlling the transmis 
Sion of power from the take-off to the drum, and 
means for transmitting motion from the power 
take-off to the turntable to rotate the turntable 
and SWing the leads. 

9. The combination with a self contained trac 
tor having traction means including a differen 
tial at One end of the tractor, a power take-off 
connected to the differential and driven thereby 
and the usual tractor controls, of a pile driving 
mechanism for attachment thereto including, 
a turntable adapted to be secured to the frame 
of said tractor, retractible leads carried by the 
turntable, a hammer slidable vertically in the 
leads, a cable connected with the hammer, a ro 
tatable drum arranged to be secured to the 
tractor frame and having one end of the cable 
Secured thereto, means for transmitting motion 
from the power take-off of the tractor to the drum 
to revolve the same whereby the cable is wound 
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thereon to raise the hammer, and means ar 
ranged to be connected With the drum driving 
means for rotating the turntable to Swing the 
leads. 

10. The combination with a self contained 
tractor having a traction means including a 
differential at one end of the tractor, a power 
take-off connected to the differential and driven 
thereby and the usual tractor controls, of a pile 
driving mechanism for attachment thereto in 
cluding, a turntable adapted to be secured to 
the frame of said tractor, retractible leads car 
ried by the turntable, a hammer slidable verti 
cally in the leads, a cable connected With the 
hammer, a rotatable drum arranged to be secured 
to the tractor frame and having one end of the 
cable Secured thereto, means for transmitting mo 
tion from the power take-off of the tractor to 
the drum to revolve the same whereby the cable 
is Wound thereon to raise the hammer, and 
means for disconnecting the last named means 
from the drum driving means, whereby said drum 
may be operated while the turntable is stationary. 

11. The combination with a Self contained 
tractor having traction means including a differ 
ential at one end of the tractor, a power take-off 
connected to the differential and driven thereby 
and the usual tractor controls, of a pile driving 
mechanism for attachment thereto including, a 
turntable carrying pile driver leads between 
which a pile driver hammer slides, a base sup 
porting said turntable, means for mounting said 
base on the tractor chassis, driving mechanism 
for Operating the turntable and pile driver mech 
anism, control means therefor, and means for 
transmitting power from the tractor power plant 
through the tractor power take-off for operat 
ing the same. 

12. The combination with a self contained trac 
tor having traction means including a differential 
at one end of the tractor, a power take-off con 
nected to the differential and driven thereby and 
the uSual tractor controls, of a SuperStructure 
for attachment thereto comprising, a boom 
mounted on the tractor and arranged to be swung 
laterally, a cable Suspended from the upper end 
of the boom and movable vertically with relation 
thereto, means for transmitting motion from the 
power take-off to raise and lower the cable, and 
means for transmitting motion from the power 
take-off to swing the boom. 
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