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This invention relates to methods and appara 
tuS for driving pile shells and is especially adapt 
ed for use in driving such shells by the use of a 
driving core therein, in those cases where the 
shell and core are so long that it is impractical 
to provide a pile driving rig which will extend 
high enough to provide the necessary 'headroom' 
for assembling (or 'shelling up,' as it is termed) 
the core Within the shell preparatory to driving 
the latter. 
The invention is well adapted for use in the 

driving of such long pile shells which are made 
integral or are made of sections welded together 
to form a watertight unitary shell before it is 
driven. Also the invention is adapted for driving 
such long unitary shells of the so-called straight 
sided type as distinguished from the Well-known 
step tapered types made of Sections which may be 
screwed together successively during the driving 
operation and which thus do not require Such ex 
tensive headroom in “shelling up.' With recent 
developments it has become possible readily to 
install Such long straight-sided shells by placing 
them in pre-excavated holes formed by Wet drill 
ing methods so that despite the length of the 
shell and even though it is of relatively thin 
metal, it may be easily driven by a core therein 
into final position without tearing apart the Shell 
walls. Yet, so far as is known, no entirely satis 
factory or economical means or methods have 
theretofore been proposed for 'shelling up' Such 
unusually long unitary shells Without providing a 
pile driving rig of unreasonable height to afford 
the necessary headroom to permit the shell to be 
Suspended in an upright position and With a core 
above and in alignment therewith in position to 
be telescoped into the shell. The height of typi 
cal pile driving hammers is about 15 feet, and if 
for example according to frequent practice here 
tofore, the shell and the core are each only about 
40 feet long, then the minimum headroom re 
quired amounts to a total of about 95 feet. This 
is a reasonable and practical figure With readily 
available pile drivers. If on the other hand it 
is desired to drive a unitary shell 80 feet long for 
example, requiring a driving core also about 80 
feet long, then the total required headroom will 
amount to about 175 feet, which is a quite im 
practical figure for Ordinary commercial pile 
drivers. Even if such long Shells Were made in 
tWo pieces to be assembled during the driving 
operations, the required headroom Would still 
be about 135 feet or more-also generally an im 
practical figure. 
One attempt to solve this problem involves the 
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expedient of first driving a pipe into the ground 
of a diameter large enough to receive the Shell in 
upright position so that the core may then be 
dropped into the shell with a saving of a certain 
amount of headroom in the "shelling up' Opera 
tion. However, this method has a serious dis 
advantage where the piles are to be driven at 
points spread out over a considerable area, be 
cause the pile driver, after driving each shell, has 
to be moved back to the pipe for the next “shell 
ing up’ operation and this involves excessive and 
expensive travelling time for the pile driver back 
and forth. Also it has in Some cases been the 
practice to avoid the problem by using so-called 
composite piles where long piles are required. 
Such composite piles consist of a pipe Or H-bean 
forming the lower part, the upper part being 
formed of a shell which does not have to be of 
troublesoine length, but this resultS in Consider 
able extra cost because of the greater cost per 
foot of Such pipe or -beam portions aS COm 
pared with light corrugated shells. 
According to the present invention, the prob 

lem is solved by an economical and easily Op 
erated method and apparatus which involves first 
positioning the pile driving core generally up 
right, and largely below the ground level in a tube 
which need only be large enough to receive the 
core alone and which thus may itself comprise 
one of the useful pile shells to be driven. This 
first shell may be driven in sections not requiring 
excessive headroom, if desired. After the core is 
thus positioned, a shell is suspended above and 
in alignment, therewith. Then a core pulling 
means (one form of which is hereirafter referred 
to as a “messenger plug'). Suspended from the 
pile driver is lowered through Such Suspended 
shell and connected to the core, the pulling means 
then being raised to pull the core into “shelled 
up' position. Then the pile driver with the sus 
pended shell and core therein is moved to the de 
sired position for driving the shell. After driving 
the shell, the core in the thus driven shell is in 
position to again be “shelled up' in like manner 
With the next shell to be driven, and thus the 
pile driver does not have to travel back to Or 
from the place of the initial “shelling up' opera 
tion. Thereby a great Saving of time and labor 
With the expensive pile driving equipment is 
made possible. 
Warious further and more Specific objects, fea 

tures and advantages of the invention will ap 
pear from the following deScription, taken in con 
nection. With the accompanying drawings illus 
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trating by way of example the presently preferred 
embodiments of the invention. 

in the drawings: 
Figs. and 2 illustrate the nanner in W 

shell to be used for the first “shelling up' (spera 
tion may be driven in Sections; 

Fig. 3 illustrates the manner in which the next 
shell to be driven may be suspended above the 
core Which is shown positicined in the initially 
driven Sectional shell; 

Fig. 4 illustrates the 2nnar in which a SLS 
pended core pulling means of “gressenger plug’ 
may be lowered through the suspended shell and 
attached to the core positioned in the sectional 
shell in the ground; 

Fig. 5 illustrates the assembled or “shellad up' 
core, shell and shell boot ready to be driver by 
the pile driver hammer assenby; 

Fig. 6 is an enlarged elevational View party 
in Section of a lower part of a hanner asserably, 
sheave arrange:hent, and frate thei'efor and the 
'nessenger plug' assembly oparated therely; 

Fig. 7 is an elevational view taker a, "ight, 
angles to the view of Fig. 6; 

Figs. 8 and 9 respectively are horizontal Sec 
tional views taken. Substantially along ines 8-8 
and 9-3 of Fig. 6; 

Fig. 10 is a perspective view showing in Sep3 
rated relation a haNanner follower, the “iessenger 
plug' and a core, as used in carrying out tha 
invention; 

Fig. 10d is a vertical sectional view taken in 
the plane of the axis of the Shaawes which are 
mounted in the “messenger plug'; 

Fig. 11 is a Weitical Sectional 3howing 
the details of a detachable goot construction 
which may be used according to the invention. 
to close the lower end of the elongate pile 
shell; 

Fig. 2 is a Vertical Sectional view showing 2, 
construction which may be used for forning 
an unusually long pile of the so-called corn 
posite type, the lower end of which coin prises 
a pipe attached to the lower end of a corrugated 
shell; 

Fig. 13 is an elevational view showing in full 
ther detail a typical pile driving hammer assen 
bly togethe' With a sheave arrangement and 
frame therefor: 

Figs. 4 and 15 illustrate the narhiner in whici. 
the invention may be tised for driving step 
tapered pile shells, or shells the inain part of 
which may be of an elongated unitary construc 
tioi Supplemented by Step-tapered low jer pCir 
tions; 

Fig. 16 is a sectional view of a joint construg 
tion and aSSociated core parts which Gay be used 
in CaSeS Where it is desite? O for the shell. Wit. 
a detaehable Screw contection at the iiiddle, 
for example; and 

Fig. 17 shows a rhodification of the boot coin 
struction of Fig. 1. 

Referring now in further detail to the parts 
shown at the upper portions of Figs. . and 3-d 
inclusive, a pile driving hanner assembly is in 
dicated at 28 adapted to be slidably suspended 
at a variable height, along the so-called “lea?is' 
or guideways of a pile driver, the Suspending 
means comprising a pulley and cable as at 2 . A. 
So-called follower 22 is attached in a known 
way as by detachable sling neans 23 to forth the 
lower part of the hannel assembly. The coxe 
pulling means or “nessenger plug' above re 
ferred to is shown in outline at 25 in Figs. 1-5 
inclusive and in further detail by the perspec 
tive view of Fig. 10, as well as in Fig. 6. This 
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4. 
'nessenger plug' may coriprise a, generally cylin 
drical main body portion as shown, the uppei' 
end 26 of which is preferably of square or other 
p53 C3, CrOSS-Section, adapted to be recaj78 in 
a Socket portion 28 of like cross-sectio; or kne 
underside of the follower 23 (iig. 6). in is ha 
'nessenger plug,' when its upper cid is in this 
Socket Will be prevented frog. rotating, even 
though the equipment inay be used with pile 
Shells of a form as hereinafter descri:32d which 
have parts to be turied or rotated to Secure 
Sarne together or to bring the same into proper 
relationship with the driving core. A pair of 
Sheaves as at 2 ct, 27 aire raouitged withi; the 
mid-portion of the “rnessenger plug,' these being 
adapted to engage a four-part core lifting cable 
28. As indicated in Figs. 10 and ii)a, Suitably 
shaped cavities 29 are provided in the body of 
the “rnessenger plug' 5, Sicil that, when the 
plug is in its upper-host position in engage:ent, 
with the followes' socket, the cable portions 22 
Will be Spaced Substantially below these sheaves, 
The sheave arrangerient is so 12:3.ce, 35 will b2 
further explained below, that the cable cortions 
28 will be spaced fro; the sheaves 2: (, ) at the 
nonents of the driving impacts of the hainner, 
So that the cable will not have to be overalled 
to any Sl:Stantial degree (if at all) by reason 
C; the hailiner blows. It is been found that, 
where a cable is directly attached to a core which 
is being driven, the force of the blow is laterially 
reduced if it has to overhaul the plurality of 
parts of Such cables. As further shown in Lig5. 
10 and 10ct, the cavities at 28 are so shaped, iiot". 
ever, that at times when the “rnessenger pjug' 
is being Suspended by the cables and is being 
Sed to raise the driving core, then the cables 

will be required to corne up into positions to 
properly engage the grooves in these sheaves 
Without escaping to the Sides thereof. 
AS further shown in Fig. J. (), the lower end 

of the “messenger plug' may ba for inad. With a 
downwardly protruding portion 33 of religed 
diameter, adapted to be received within an axially 
extending aperture 3 at the upper end of a shell 
driving core 32. The portion 3 aay be detach 
ably secured in the aperture 3 as by a cross 
pil 33 passing through apertures 33 in the walls; 
of the core and through a slot, 35 in the lower 
end of the “messenger plug.' The pin 33 msy 
be detachably retained in place when the messen 
ger plug' is connected to the core by any suitable 
known means. As indicated at the 33%ton of 
Fig. 10, the lower end of the core 32 is provided 
with a plurality of lug formations, for example 
four, at Spaced positions and adapted to be 
brought into engagement with lugs 3.5g on the 
shells as hereinafter explained. 

Referring now to Figs. 5 to 7 inclusive, when 
the “messenger plug' is in its uppermost posi 
tion, the parts of the cable 23 extend down and 
around two pairs of sheaves as at 3a, 2b and 
38d, 38b, the cable portions extending straight 
and horizontally between these pairs of sheaves. 

na 

However, when the “messenger plug' is at lower 
positions (for example as shown in Fig. 4) these 
cable portions will embrace the sheaves 27a, 27t 
and Serve to Support the plug and the core if at 
tached thereto. And when, as shown in Fig. 4. 
the "nessenger plug' is lowered to a position 
Spaced Substantially below the hanger, the cable 
portions Will extend down over the sheaves as 
at 37a, 88a and thence inwardly down over two 
pairs of sheaves 8a, 40b, 4a, 4b, these latter 
sheaves Serving to direct the cable portions ver 
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tically down into the suspended shell as in 
dicated at S in a manner Such that the Upper 
end edges of the shell will not contact the cable 
under pressure and cause abrasion thereof. 
As best shown in Figs. 6, 7 and 9, the sheaves 

(other than those carried by the “nessenger 
plug') are all mounted on a sheave frame 43. 
As indicated in Fig. 9, this frame is vertically 
slidable on the leads or guideway members 44, 
45, forming a part of the pile driver assembly. 
That is, a pair of “hammer extension members' 
46, A7, having cross-sections like I-beams, are 
slidable along the inner faces of the leads and 
these members have bracket portions as at 48, 
49 extending outwardly therefrom (Fig. 6) to cross 
pieces as at 50, 5, between which suitable ver 
tical plate members as at 52 are welded or other 
Wise Secured, in which plate members the Shafts 
from the sheaves are mounted. The CrOSS men 
bers 50, 5 are preferably detachably secured as 
by boits as shown to the bracket members 48, 49 
So that these cross pieces and the parts of the 
assembly carried thereby may readily be re 
moved to permit the hammer assembly to be slid 
down along the leads and thus off from the pile 
driver in cases where the construction is such 
that the hanner cannot be readily renowed 
otherwise. 
The Sheave frame 43 as carried by the “han 

mer extension members' 46, 4, is slidably Sup- : 
ported along the pile driver leads with the ham 
ner assembly in the following Way, as best illus 
trated in the example of Fig. 13 where one of 
the hammer extension members 47 is shown 
(partly broken away) as extending up from the 
sheave frame along to the top of the hammer 
assembly. The other hanner extension member 
46 Similarly extends up to the top of the hammer 
assembly and the two extensions are there in 
terconnected in any Suitable Way, the Connec 
tion resting upon a Spring 53 Supported on the 
upper end of the hammer assembly. As indi 
cated in Fig. 8, the hanner extension members 
46, A7 may be interconnected and retained in 
proper position midway of their length by Suit 
able yoke means . The hammer assembly on 
striking succeeding impacts during itS operation, 
is, of course, lowered in the usual way by the 
cable and sheave means 2 suitably controlled by 
the pie driver operator. Hence the sheave frame 
43 as carried by the hammer extensions 46, 47 
(and resiliently supported on the Spring 53 by 
the haiarner assembly) will also be lowered step 
by-step as the pile driving Operation proceeds. 
At the same time the operator Will control the 
cable 28 in a way similar to the USual Control of 
the hanraer Supporting cable so that the Sheave 
fraine may be lowered with the hammer assen 
bly without hindrance from the cable 28. 
When One of the elongated pile shells is in posi 

tion ready for driving, a Suitable boot means 55 
as shown in Fig. 1 is first preferably applied to 
close off the lower ead of the shell, thus render 
ing the whole shell watertight. This boot may 
comprise a rigid circular plate having a pe 
ripheral flange 5' Weided thereto and having 
threaded engagement with a "plow ring' 56 of 
conventional form, the latter in turn being 
welded at and within the lower end of the shell. 
An alternative form of boot construction is shown 
at 5 in Fig. 7 and with this form the periphera 
flange is welded to a short section 58 of the 
helically corrugated tubular shell material, this 
short section being adapted to be Screwed onto 
the lower end of the shell S as indicated. 
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The operation of the invention in So far as 

above disclosed will now be described more par 
ticularly with reference to Figs. 1-5. To start 
operations, a hole is made in the ground Or pref 
erably a tube or shell is first installed upright in 
the ground, having sufficient depth to receive 
the greater part of the driving core to be used. 
Conveniently Such tube or she may comprise a 
plurality of corrugated tubular pile shell Sections 
of conventional type driven and attached to one 
another in Succession in any Suitable Way. A 
first short shell Section A' nay be driven into 
the ground by the core 32 when placed therein. 
Thereby the core will be driven down to the po 
sition shown in Fig. 2, whereupon the 'rinessenger 
plug' 25 is disconnected therefron and the plug 
raised to a height Suficient to peri Kit a second 
shell section A2 to be Suspended above the core 
32 as by a manila rope, Cable or other Suitable 
sling means 69 operated by the hoisting means 
of the pile driver rig. Section A2 is then lowered 
by sling 60 down about the core 32 to the posi 
tion shown by dotted lines in Fig. 2 and there 
coupled to the shell Section A'. Thereupon the 
'nessenger plug' and haitainer a SSergly are low 
ered enough to permit the core 32 to be used to 
drive the shel Sections A and A doWn to a Suit 
able depth. It will be readily apparent that the 
“nessenger plug can be raised and lowered for 
these various Operations by pulling up or paying 
out the cable 28 under the Control of the pile 
driver Operator and the hoisting equipment 
available on the pie driver rig. Additional Shell 
sections are Successively driven in place in a 
similar Way until the driven shell assembly is of 
Sufficient depth to receive the greater part of 
the whole length of the driving core as indicated 
in Fig. 3. 
With the sheave and 'nessenger plug' assen 

blies now in raised position as shown in Fig. 3, 
the sling means 68 is now used to Suspend one of 
the unitary long shells S in aligned position 
above the core 32, the lower end of the Shell S 
being spaced far enough above the upper end of 
the core to permit the “nessenger plug,' when 
it is lowered, to be connected to the core. The 
"messenger plug' 25 is now lowered and con 
nected by the pin 33 to the core 32. Then the 
plug and attached core are raised to bring the 
core into 'shelled-up' position. Boot means 
Such as shown in FigS. 11 or 17 are now applied 
to the lower end of the shell. The shell may 
now be rotated to the extent necessary to bring 
the above-mentioned lugs 35cl on the lower end 
of the core into Superposed relation to comple 
mentary lugs as at 35' formed on the inside of 
the plow ring 56 (or on the inside of the boot 
member in the case of Fig. 17) whereby the ham 
Iner inpacts to be imgarted to the core will in 
turn be imparted through the lugs and thus in 
effect pull the shell down into the earth during 
the driving operation. 

After the core is “shelled-up' in Suspended 
position on the pile driver as above described, the 
driving rig is ready to be moved to the location 
Where the shell is to be driven. At that loca 
tion the Shell With the boot thereon and the core 
therein are lowered until the boot rests on the 
ground as indicated in Fig. 5, whereupon the 
Core Will push the messenger plug 25 up into 
Seat&d position in the socket of the follower 22 
and the driving operation is now proceeded with. 
When the Shell S has been driven down to the 
desired depth, the core Will, of course, be con 
tained in the shell largely below the ground 
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level. The messenger plug may now be discon 
nected from the core and raised to the Sane po 
sition as shown in Fig. 3, whereupon another 
shell may be brought into suspended position 
and operations proceeded with in the same gen 
eral way as above referred to. Thus it is un 
necessary to move the pile driver back to and 
fron the location where the initial 'shelling up' 
operation occurred. 
Of course in some locations the shells may be 

driven into earth submerged beneath a body of 
water in the same manner as above described, 
although in that case, of course, the Surface of 
the Water will be the equivalent of the "ground 
level.' 

It will be apparent that certain of the features 
of the metinod involved according to this inven 
tion night be carried out by “core pulling 
means,' without the particular “messenger plug’ 
arrangement above described. For example, in 
stead of such plug, a cable might be dropped 
through the suspended shells and attached to the 
core to pull the core up into "shelled-up' posi 
tion. In SUch a case the core Could be hung 
from the base of the hammer by means of a 
sling or the like, but these operations would 
involve considerable loss of time, since the cable 
neans or sing would have to be connected and 
disconnected for each 'shelling up' operation 
and hence the above-described messenger plug 
and sheave arrangement is ordinarily preferred. 
In Fig. 6 it will be noted that the Surfaces 

of the sheaves as at 46b, 6b are shown with 
shallow peripheral grooves So as to be able to 
hold the cable as far in as possible to avoid the 
difficulty that would be caused by the flanges 
of the sheave rubbing against the core or nes 
senger plug. Any such difficulties may generally 
he avoided if the core and plug are of appro 
priate diameters, but to avoid in some cases the 
use of an excessively small plug With consequent 
Small sheaves therein, one may use a pivotal 
lounting for the lower sheaves on the sheave 
frane in the manner indicated at the lower part 
of Fig. 3. Here Sheaves such as indicated at 

are lounted on short pivoted links as at SS 
arranged so that the links bear against stop 
means as at 6. When the plug and cable 23 are 
under tension, but when the plug is in its upper 
nost position, the sheaves 65 will be withdrawn 
fron contact with the plug by springs as at 68. 
Under certain circumstances and for some lo 

cations, it may be preferable to drive pile shells 
having a tagered point or lower end, of one form 
or another, instead of the completely straight 
sided piles above referred to. The manner in 
Which this may be accomplished by using a pile 
having a Step-tapered lower portion is shown in 
Figs. 14 and 15. The first shell to be driven may 
he "sileiled up' with its core in any desired spe 
cial way, as explained above in reference to Fig. 
1, and then the shell and core may be driven to 
the position shown in the lower part of Fig. 14. 
Then the messenger plug 25 is disconnected 
froy the core and the hammer and plug are 
raised to the position shown in the upper part 
of Fig. 4. A long, unitary, straight-sided shell 
S' is then suspended as by sling 6' as shown in 
the middle part of Fig. 14, the messenger plug 
being the lowered and connected again to the 
core, Whereupon the plug is elevated to raise the 
core into “sileiled-up' position. The driving rig 
is then swung to one side and a step-tapered 
shell ST (as shown in the lower part of Fig. 15) 
is dropped into the previously driven initial shell. 
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The rig is then swung back, and, by hoisting 
means thereon, the step-tapered shell is raised 
and connected as by a screw joint means to the 
tower end of shell S'. With the connected Shell 
parts then raised entirely above ground, the driv 
ing rig may be noved to the location where the 
shell assembly is to be driven, and the driving 
operations may proceed in a manner readily un 
derstood from the above descriptions of Figs. 
1-5 and Fig. 14. 

In some cases it may be preferred to use an 
elongated shell having a separable joint at the 
inidportion as ShoW in Fig. 16. Here the up 
per shell portion is has a plow ring if at its 
lower end, with lugs as at 72 therein for en 
gagement With lugs as at 3 formed. On a core 
member 4. The plow ring may have threaded 
engagement with a, stop ring 25 which has welded 
to its lower end a short section of helically cor 
gated tubular sheet metal if adapted to be 

screwed into the upper end of a lower shell 
portion it. If desired the lugs 72, T3 may be 
Oinaitized aid then the driving impacts will be 
imperted froin the portion 8 on the core to the 
shoulder provided by the stop ring 75. With 
Some soil conditions it inay be desirable to form 
tile shell with several joints with plow rings as 
per the arrange:nent of Fig. 16. 

in Some cases the lower portion of the pile may 
ce in the for of a pipe as at 23, connected in 
ine mainer shown in Fig. 12 to a plow ring such 

sh.0 win in Fig. 18. Here a sip joint member 
is provided with 2, threaded connection to the 
W ring, 3S ShoWI, the Slip joint member having 
depending sheet metal fiange 22 into Which the 
p; Er end Of the pipe 8; telescopes up into con 

{& C3; With a gore as at 32. 
The invention may be utilized in connection 

With various types of cores other than those here 
illustrated, for example well known types of cores 
which are expansible to frictionally engage the 
Shell walls, or of types such as disclosed in U. S. 
patent to Upson et al. No. 2,099,285. If such 
Xpansible types of cores are used, they may be 
pulled Straight up into the shells without rota 
tion. If cores Such as of Said Upson et al. patent 
are used, they are rotated either by hand or more 
or less automatically (as described in that 
patent) as they are pulled out of the shells, so 
that the lugs on the core will clear the lugs on 
the pile rings of the shell. Similarly prepara 
tory to driving with cores such as of said Upson 
et al. patent, the shell is rotated by hand so as to 
engage the lugs on the shell with the lugs on 
the core. 
With this invention for a typical case requiring 

an 80-foot pile, for example, a unitary shell or 
connected shell 80 feet in length would require 
a core also 80 feet in length, and about 15 feet of 
headroom would be required for the hammer, 
and another 8 or 10 feet for the “inessenger plug.' 
Thus no inore than about a total of 105 feet of 
headroon) is required in using this invention, as 
contrasted with 175 feet with the prior practice. 
Although Certain particular einbodiments of 

the invention are herein disclosed for purposes 
of explanation, various further IOdifications 
thereof, after study of this Specification, will be 
apparent to those skilled in the art to which the 
invention pertains. Reference should accord 
ingly be had to the appended claims in deterynin 
ing the Scope of the invention. 
What is claimed and desired to be Secured by 

Letters Patent is: 
1. In apparatus for "shelling up' pile shells 

3. 

i O 
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with a driving core and for driving Such shells, 
the combination comprising: a pile driver having 
a pair of leads; a driving hammer assembly slid 
ably mounted on said leads; a sheave fraine be 
neath said assertibly and suspended therefroin, 
a messenger plug having sheave means thereOn. 
and adapted to be suspended at varying eleva 
tions. Within Said frame and herebelow along 
the vertical center line of the hanxier, said piug 
also having means thereon for detachable conn 
nection with a pile shell driving core; and a plu 
raity of sheaves on said frane at each side of 
Said center line for directing cable means doWs 
Wardly along the hammer assembly, thence fro2. 
one side of said fraine to the other side and back. 
up along the hammer assembly, the messenger 
plug being Suspendable at Said varying eleva 
tions by such cable means corning into engage 
ment, with the sheave teans on the plug, and 
whereby the plug nay be lowered through a pile 
Shell suspended thereinder, for connection. With 
a core, and then raised to pull the core up into 
the Shell. 

2. In apparatus of the class described, frame 
means adapted to be Suspended beneath the 
hanner and between the leads of a pile driver, 
Vertically Spaced sheaves carried by Said frame 
means at each side of the position of the vertical 
center line of the hammer, a linessenger plug 
movable vertically along such line within said 
frame and therebelow and adapted to receive 
hanner impacts at its upper end and formed 
With means at its lower end for detachable co 
nection to a driving core for lifting Such a core 
up into a pile shell when suspended beneath Said 
frame, a plural part cable adapted to be engaged 
by the Outer peripheral portions of the upper 
sheaves on Said frame and to then paSS down 
Wardly and over the inner peripheral portions of 
the lower sheaves on the frame, said plug when 
lowered being Suspended by generally parallel 
parts of the Cable depending from Said lower 
Sheaves. 

3. In apparatus of the class described, the con 
bination comprising a pile driving haminer, a 
follower therefor having a Socket on its under 
Side, a reSSenger plug beneath Said follower, the 
upper end of Said plug being adapted to be re 
ceived in Said Socket to thereby receive hammer 
inpacts, the lower end of said plug being formed 
for detachable connection. With a driving core, 
and means adjacent Said follower for guiding a 
cable to Suspend said plug and to lower and raise 
Same through a pile Shell When Such a shell is in 
upright position below the follower. 

4. In apparatus of the class described, the corn 
biliation comprising a pile driving hammer as 
Sembly, a messenger plug below such assembly 
and adapted at its upper end to receive hanner 
inpacts, the lower end of said plug being formed 
for detachable connection. With a driving core, 
SheaWe neaRS On Said plug, and cable guiding 
means for guiding a cable to Suspend said plug 
by Said sheave means and to lower and raise the 
plug through a pile shell when such a shell is in 
upright position below said assembly. 

5. In the driving of long pile shells within 
limited "headroom' by the use of a pile driver 
having hoisting means, leads, a hammer assemi 
bly, and a messenger plug capable of being raised 
and lowered through a pile shell positioned along 
Such leads by a cable passing over sheaves 
mounted adjacent the hammer, the combination 
of method. StepS which comprises: placing a tube 
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Or the like in upright position. With a substantial is 

O 
part below the ground level and with a pile shell 
driving core therein; utilizing the hoisting means 
to suspend a pile shell along the leads below the 
hanner assembly and above the upper end of 
Such core; lowering the messenger plug through 
the shell and connecting Such plug to the core; 
raising the plug to pull the core into "shelled up' 
position; moving the pile drive. With the assen 
bed shell and core thereon to the desired place 
for driving the shell; then driving the Shell by 
impacts in parted by the harner assembly 
through. Such plug to the core and thence to the 
shell; and then disconnecting the plug and core, 
the core in the thus driven shell being positioned 
to again be "shelled up' in like manner with the 
next shell to be driven. 

6. In the driving of long pile shells by the use 
of a driving core therein, Within limited "head 
roon' available for “shelling up' the core with 
the shells, the combination of method steps which 
comprises: starting with the core generally up 
right and largely below the ground level in a 
previously driven pile shell; Suspending a shell 
above such core generally in aligninent there 
with; lowering a SuiSpended core pulling means 
through Such shell and COInnecting Such means 
to the core; raising such means to pull the core 
into “shelled up' position; moving the Suspended 
shell and core therein to the desired position for 
driving the shell; then driving the shell by in 
pacts applied to the upper end of the core, the 
core in the thus driven shell being positioned to 
again be "shelled up' in like manner With the 
ext shell to be driven. 
7. In the driving of long pile shells by the USe 

of a driving core therein, within limited “head 
room’ available for “shelling up' the core with 
the shells, the combination of method steps which 
comprises: starting with the core generally up 
right and largely below the ground level in a pre 
viously driven pile shell; Suspending an Upper 
separable portion of a pile Shell above Such core 
generally in alignment thereWith; lowering a 
suspended core pulling means through Such SuS 
pended shell portion and connecting Such means 
to the core; raising such means to pull the core 
up into said suspended shell portion, lowering 
a lower shell portion into a previously driven pile 
shell; bringing said upper shell portion. With the 
core therein into alignment. With said lower shell 
portion and then bringing Said shell portions to 
gether and connecting same in 'shelled up' posi 
tion about the core; and moving the "shelled up' 
assembly to the desired location for driving. 

8. In the driving of long pile shells having a 
separable tapered lower portion, by the use of a 
driving core, Within limited "headroon' avail 
able for “shelling up' the core With the shells, 
the combination of method. Steps which con 
prises: starting With the core generally upright 
and largely below the ground level in a previ 
ously driven pile shell; suspending a pile shell 
above such core generally in alignment there 
with; lowering a Suspended Core pulling means 
through such suspended shell and connecting 
Such means to the core; raising Such means to 
pull the core up into said suspended shell; low 
ering the tapered lower shell portion into a pre 
viously driven pile shell; bringing said Suspended 
shell. With the core therein into alignment. With 
said lower shell portion and then bringing said 
suspended shell and said lower portion together 
and connecting same in “sheiled up' position 
about the core; and moving the “shelled up' as 
Sembly to the desired location for driving. 
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9. In apparatus of the class described, the 
Combination of a pile driving hammer assembly, a 
meSSenger plug, the upper end of which is 
adapted to receive hammer impacts, and the 
lower end of which is formed with means for de 
tachably connecting same to the upper end of a 
pile shell driving core, cable sheave means 
mounted in said plug intermediate its upper and 
lower ends, additional cable sheave means 
mounted adjacent the lower portion of the han 
mer assembly and adapted to guide cable parts 
from One side of the hammer center line into en 
gagement With the sheave means on the messen 
ger plug and thence to the other side of said Cen 
ter line as the messenger plug is being raised or 
lowered by the cable, said messenger plug being 
formed with a cut out portion beneath the sheave 
near is thereon, permitting the cable to paSS from 
one side of said center line to the other at a point 
Spaced below the sheave means on the plug when 
the plug is applied to a core and thereby held up 
in impact-receiving position, and whereby trans 
mission of hanner impacts to the cable is Sub 
stantially avoided. 

10. In apparatus of the class described, the 
combination of a pie driving hanner aSSenbly, 
a messenger plug adapted for raising a shell driv 
ing core up into a Suspended pile Shell, the upper 
end of Said plug being adapted to receive han 
mer impacts, and the lower end thereof being 
formed With means for detachably coninecting 
same to the upper end of Such a core, cable Shea. We 
means mounted in Said plug interinediate its 
upper and lower ends, and additional cable sheave 
means mounted adjacent the lower portion of the 
hammer assembly and adapted to guide cable 
parts from one side of the harminer center line 
into engagement With the sheave means on the 
messenger plug and thence to the other side of 
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said center line as the messenger plug is being 
raised or lowered in a pile shell by the cable. 

11. In apparatus of the class described, the 
combination comprising: a pile driving hammer 
assembly; a sheave frame means; hammer exten 
Sions extending down from Said hammer aSSen 
bly and resilient means cooperating therewith for 
resiliently supporting said frame; and sheave 
means on said frame for guiding a cable for 
raising a pile driving core up into a pile shell 
when suspended beneath Such frame. 

12. In apparatus of the class described, the 
combination comprising: a pile driving hammer 
assembly; a sheave frame means; hammer ex 
tensions extending down from Said hammer as 
sembly slidably along the hammer leads for Sup 
porting said frame; and sheave means on said 
frame for guiding a cable for raising a pile driv 
ing core up into a pile shell. When Suspended be 
neath. Such frame. 

13. In the driving of long pile shells which 
are to be closed at their lower ends by boots, by 
the use of a pile driving rig having limited "head 
roon,' the combination of method steps which 
comprises: placing a pile shell driving core in a 
previously driven pile shell or the like; suspend 
ing the pile shell to be driven in upright posi 
tion above the upper end of Such core; Suspend 
ing core pulling means through the latter shell 
and connecting Such means to the core; raising 
such means to pull the core up into the latter 
shelli; applying a boot to the lower end of the lat 
te; shell and moving Such shell with the core 
therein to the desired position for driving; and 
then driving the shell by impacts applied through 
the nedium of the COre. 
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