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7o all whom it may conceri:

Be it known that I, RALPH G. PACKARD, a
eitizen of the United States of America, and
a resident of Morristown, State of New Jor-
sey, have invented certain new and useful
Improvements in Submarine Rock Drilling
and Blasting Apparatus, of which the follow-
ing is a specification.

My invention relates to an improvement
in submarine rock drilling and blasting ap-
paratus. B

I have illustrated my invention in the ac-
companying drawings, in which I have desig-

nated the parts by numerals and letters, re-

ferring to like parts by like characters.

Figure 1 is a side elevation of my appara-.

tus, showing the float in the water over a
rock-bed. Fig. 2 is a plan view of the deck
of the float. Fig. 318 a side elevation of a
traveling crane, one or more of which may
be mounted to travel around the deck of the
float. Fig. 4 is a partial horizontal section
of Fig. 8, taken on the line zx. Fig. 5isan
elevation of the column 38 shown in Fig. 3,
with the motor drilling and hoisting appara-
tus mounted thereon. Tig. 6 is a front ele-
vation of Fig. 5. Tig. 7 is a horizontal sec-
tion taken on the line ¥ ¥ of Fig.6. Figs. 8,
9, and 10 are perspective views showing the
apparatus for supporting the column and

_guiding the drill apparatus hereinafter to be
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40
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described. Figs. 11, 12, 13, and 14 show the
column and accompanying apparatus in its
several positions, all being in elevation.

I will now describe my apparatus in de-
tail.

1 is a submarine base or bottom of a river

or other body of water.

2 is a ledge of rock over which the water is
too shallow to permit the float to navigate.

3 is a figurative representation of water.

4 is a float or barge of any desired form
capable of sufficient displacement to ecarry
the mechanism hereinafter described. 5 is
a deck for said float, and 6 6 are platforms
or extensions of the deck 5, adapted to over-
hang a ledge of rock, sueh as 2, where it would

be impossible for the float to navigate ov

50

float.

7 represents four vertical apertares pass-
ing through the floating structure,and 8 repre-
sents four restraining posts or *“‘spuds,”adapt-

ed to move freely within the aperture 7, by

meauns of which the float may be permanently

anchored in any convenientposition. I pro-
vide suitable means for raising and lowering
these restraining-spuds; but I deem it un-
necessary toillustrate or describe such means.

55

Tt will be understood that when the spuds .-

are permitted to drop to the bottom their
steel-pointed ends 9 will find lodgment in the
bottom, and the float may rise or fall with
the tide or waves without materially disturb-
ing their position, and they prevent any large
horizontal motions of the float. When the
rock is smooth, the spuds are reciprocated
vertically until the steel point shall have
drilled a hole into the rock sufficient to pre-
vent & horizontal motion. )

Referring to Fig. 2, 15 is a marginal track
ran around the deck 5 and éxtension 6, and
16 is an angle-iron secured in like manner to
said deck. These may be seen in section in
Fig. 3. .

Referring again to Fig. 1,17 represents up-
right supports earrying a platform 18. (Seen
also in Fig. 8.) Mounted on this platform 18
is a guide-rail 19, secured to the platform by
the bolt 20. 21 is a platform, and 22 a rail-
ing. 23 is a house mounted on the deck 5,
adapted to contain the boilers and engine
necessary to operate the device.

T have designated the whole of the travel-
ing crane now to be deseribed by the numeral
94, the same being constructed as follows:
The vertical beams 25, 25°, and 27 and the
crogss-beams 26 make up its general structure,
approximately rectangular in horizontal sec-
tion. The vertical angle-iron beam 25, as
shown in section in Fig. 4, forms a vertical
slot 25%, the use of which will be described
later.

28 represents two cross-beams, and 29 29
are angle-irons secured to the cross-beams
28, adapted to fit over the guide-beam 19.

30 is one of two brackets secured to the
bottom plate of the carriage. 31 31 are fric-
tion-wheels mounted in said brackets.

32 is an angle-iron secured to the bottom
plate of the carriage 26, the latter overhang-
ing the retaining-track 10. ‘

39’ is a drum mounted at the base of the
carriage 24 and serving as means to operate
the tackle hereinafter to be described.
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2

33 is a crank for controlling a friction-
clutch of the drum, which is operated by
power. :

34 is a block carried at the top of the crane,
and 35 is an arm secured to the erane carry-
ing the block 36. :

37 is a block mnear the top of the carriage
for hoisting the drill-shaft mounted on the
upright 25, the latter blocks being adapted
to guide the tackle hereinafter to be de-
scribed. (

The crane last deseribed is used mainly to

- raise and lower the column upon which is
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mounted the drill-operating mechanism. I
have indicated this column generally by the
numeral 38. It is preferably formed of four
plates secured together, as 38* 382 and 38° 38b.
The column last described is guided and flexi-
bly held in a vertical position by the eyebolt
39, secured to the plate 38 by a double-eye
jaw and pin, the eyebolt passing through the
vertical slot 25 between the uprights 25 and
25°. 41 is a guide-plate run on said bolt 39,
and 42 is a pin locking said plate.

B' is a radial buffer-block and distance-
piece, which prevents .column 38 from ap-
proaching the uprights 25 and 25* and 28, and
the column is thereby, while resting upon the
surface of the rock below, practically a steady
platform from which to operate the drill
mechanism and makes a stable foundation
for pulling drills out of holes when jammed
by pieces of rock. Plates 43 and 43 project
horizontally from apron P. The column 38
stands between them when lowered and stand-
ing upon the bottom, the lowering being done
by placing removable chocks between said
plates and said column 38 to keep the column
nearly vertical when lowered. When lowered
upon the rock, these chocks are then re-
moved, and there is then such a clear space
around the column that none of the motions
of the boat have any appreciable effect upon
column 38 or upon the manipulations of the
drill mechanism or upon its operation. As
before deseribed, column 38 then becomes and
is a steady platform, having no connection to
the boat except the one flexible joint attach-
ment 39 near its top.

The drill-operating mechanism I have indi-
cated generally by the numeral 52. This
mechanism may be of any of the well-known
forms of drill mechanism—as, for instance, a
rand-drill; butIdeeémit unnecessarytoillus-
trate or describe the same in detail, as the
struetureis well understood. This drill mech-
anism 52 is secured to the ends of the con-
necting-rods 47 by the cross-heads 53 53, se-
cured by the bolts 54 54.  All this drill mech-
anism 52 is mounted to move in waysup and
down the column 38. I deem it unnecessary
to illustrate these ways. It will be under-

stood that by the operation of the motor
44 the drill-operating mechanism 52 will be
raised and lowered at the pleasure of the op-
erator.

55 55 are bracketssecured to the lower end
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of the column 88, said brackets having verti-

cal guides or sleeves 56 56, adapted to receive
and guide vertical pins 57, which are sharp-
pointed at their lower ends, as at 58.

59 is a pin mounted in the end of the col-

. umn 38, and 60 and 60’ are rock-beams cen-

trally journaled on said pin-shaft 59.

61 represents pins mounted at the upper
ends of the vertical pins 57, and 62 represents
pins mounted at the ends of the rock-beams
60 60",

63 represents connecting-links between the
pins 61 and 62. It will therefore be seen that
by this construction any uneven pressure ex-
erted upon one of the pins which is not ex-
erted apon the other will cause the rock-beam
to tilt and bringthe other pin into operative
position until the pressure on each is equally
balanced. : '

64 is a plate mounted on the base of the
brackets 55 and having a circular hole 65
therein to receive the pipe 66. 66isa pipeor
tube adapted to pass through said aperture
65. Guide-pipe 66 is guided vertically by cir-
cular hole of plate 65 and guide 65* above, so
as to adjust itself antomatically upon the sur-
face of the rock when column 38 is lowered
and remains constantly in contact with the
rock when the drilling is in progress and is
free to follow the drill into the hole as it is
drilled as far as its diameter will permitand
making a joint between 66 and the rock and
excluding sand or other such material from
entering the drilled hole.

67 represents vent-apertures in the pipe 66,
through which apertures the cuttings pro-
duced by drilling are forced out into the wa-
ter surrounding the guide-pipe 66.

The drilling apparatus 52 is provided with
an adjustable socket 68, adapted to receive
and clamp one end of the drill-shaft.

69 is a drill-shafs, and 70 is the head of the
drill. .
71 is a corrugated sleeve pointed at either
end, asat72 72, and having the corrugation 73.

74 1s a small water-pipe.

75 is a funnel having a large end 76 and a
small end 77. . .

By 78 I indicate the hole in the roek as
drilled. '

' 79 is a stick run through the pipe 66 and
funnel 75 to the bottom of the drilled hole,
the purposes of which will be hereinafter de-
scribed. - ] :

80 is a block secured to the eolumn 38.

81 isa tackle run between the blocks 34and

80 and the drum 32’

82 is a platform carried by the drill and
moving with it, upon which the operator 83
stands in the manipulation of the device.

84 is a flexible connection between a source
of pressure or power on the float and the drill-
operating mechanism 52. This connection
is made through the pipes 91 and 92, which
form together a sliding connection to the pipe
85, and thenee to the drill-operating mechan-
ism 52.
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84*is aflexible connection to the motor from
a source of power. :

In Figs. 11 to 14 I have illustrated the man-
ner in which the blast is placed in position
and discharged. In these figures, 86 repre-
sents the electrical conneection, and 87 the car-
tridge to which the electrical connection is
made. 88 is a hook by means of which the
operator on the float withdraws the conduct-
ing-wires from beneath the guide-pipe 66 when
the column 38 has been raised preparatory to
blasting, and 89 represents tacklerun over the
pulleys 36 and 37, by which the drill and other
apparatus which must be raised and lo wered
in the operation of the device are operated
either by hand or by power.

Having described the structure of my de-
vice, I will now proceed to trace the operation
thereof. The object that I have in view is
to provide means by which I may with pre-
cision and aceuracy drill and blast holes in
rock under water, especially in strong cur-
rents in tidal waters and exposed to waves
from boats and storms and without the de-
lays and expenses in such waters which arise
from use of divers, and to accomplish this end
with approximately the same facility and ra-
pidity and freedom from interruption as is
and might be done upon the land I first pro-
vide means by which I may with accuracy
establish and maintain my drilling apparatus
in a nearly-fixed position with reference to

the point at which I desire to introduce the
The first necessary re-:

drill and the blast.
quirement, therefore, is to provide a float suit-
able to carry the necessary power and appa-
ratus and means to anchor the same quickly
and securely in a position from which the
drilling operation may be performed. I may
accomplish this result of anchoring by any
suitable means. I prefer to employ four or
more vertical spuds, as 8, passing through
certain suitable vertical apertures in or con-
nected to the float, and to provide means for
raising and lowering said spuds, so that when
the spuds are dropped to the bottom they
find lodgment in the submarine base and serve
as an anchorage for the float. The spuds be-
ing supported vertically by the float and yet
able to loosely run through the apertures in

the float permit the float to rise and fall with-

the tide, but will prevent large lateral move-
ments of the float. Ilaving projecting sharp
steel points, they can be used as drills to
malke holes for their points in smooth rocks.
T have found in some cases that the rock is

so near the surface of the water as to prohibit.

a near approach of the float to the rock. To
overcome this diffienlty, I have provided my

float with the overhanging platforms 6, which

T use in bringing the apparatus into position
over a ledge of rock, as 2 in Fig. 1.

It will be understood as I proceed with the
description of the operation of my device that
in a case where I desire to drill into a ledge

such as that last described I may bring my.

crane and drilling apparatus arvound to-the

3

end of this platform 6 or to any part thereof
and operate the drilling apparatus under
water which would be too shallow for naviga-
tion. -

T have discovered in the operation of drill-
ing devices where the drill is mounted on a
float and operates from the float directly to
the point where the drilling is to be accom-
plished that great difficulty is encountered in
maintaining the float in a sufficiently fixed
position by reason of the variation of the
tides and currents, so as to accomplish the
drilling operation with success and accuracy,
the slightest motion of the boat jamming the
drills and causing numerous delays. To
overcome this diffieulty, I bave constructed
my present apparatus so that the drilling ap-
paratus and its operating mechanism are
mounted on a vertical column, which I per-
manently anchor on the submarine base or
bottom, said column being flexibly connected
with the float by a vertically-sliding and
swiveled connection, so that both the hori-
zontal and vertical motion of the float will
not interfere with the relative position of the
column with reference to the bottom, the col-
umn pivoted at a point near the bottom and
the sliding and pivoting connection between
the column, and the float being near the top
end of the column. Thus it will be seen that a
considerable movement of the column at the
point where it makes contact with the float
will be reduced to a minimum at the rock.
The merit of this basic conception being
clearly understood, the codperation of the
several parts which go to make upthe whole
structure will be readily comprehended.

I will first describe the crane. -An eleva-
tion of this craune is shown in Fig. 3, where
it will be-seen that I have mounted the crane
on the deck 5, and I have hung the same to
a superstrucsure formed of the uprights 17
and the horizontal retaining-beam 18.- In
Tig. 2 I have shown a plan of the deck, where
it will be seen that I have provided an annu-
lar track 15 and a retaining angle-iron 16,
which are intended to codperate with the
roller 31, the angle-iron 32 and the retaining-
beam 19 codperating with the angle-irons 29.
Thus it will be seen that I may move the
crane completely around the deck of the float

and its overhanging platform, and by this

means I am able to bring my drilling appa-
ratus into any position within those limita-
tions without moving the float: This erane
is intended for the purpose of raising and
lowering the column in a nearly vertical po-
sition and conveying the same to any point
where it is desired to drill the rock. This is
accomplished by the blocks and tackle 34,
80, and 81 and the drum 32'. As heretofore

stated, the column and the crane are connect-
The uprights 25 of the-

ed by the eyebolt 39.
crane are provided with a vertical slot in
which the eyebolt 39 moves, this bolt being
secured to the column 38. Hence it will be
understood that when the column is resting
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on the bottom and the tackle 81 is released
the eyebolt or pin 39 will hold the column in
a nearly vertical position, which will not be
affected by the rise and fall of the tide or the
swaying or pitching of the float, forthe reason
thatthebolt willslideand pivotin the ways25®.
The means by which I permanently anchor
the column at its lower end, so that it will
maintain a fixed position with reference to

the bottom, may be described as follows: It

will be readily understood that if the column
was simply armed with a sharp lower end it
might be found difficult to find lodgment for
this pointed end with precision, for the rea-
son that in some instances, as illustrated in
Fig. 12, the surface of the bottom may be in-
clined or irregular and one point will be
liable to slip and twist laterally on the base
or bottom by turning on itsaxis. I therefore
provide the mechanism illustrated in per-
spective in Fig. 8 and in side and front views
in Figs. 5 and 6. I secure this device to the
endof thecolumn. The structurehasalready

been described. "It will be readily under-

stood that when the column is lowered should
the surface of the bottom be inclined away
from the horizontal plane in any direction
first one of the pins 57 will engage the bot-
tom and be driven up, thus tilting the rock-
beams 60 and driving the other pin 57 down
until both pins are broughtin contact with the
bottom, thus providing a firm anchorage for
the colamn. Thisstructure also has another
function—to wit, that of providing a pivotal
bearing for the beams. This is found in the
pin-shaft 59 and rock-beams 60. It will be
understood that the column 38 may rock on
this shaft 59 without disturbing the position
of the pins, and it will be again observed that
if the column 38 was simply armed with one

‘rigidly-attached point at its base the move-

ment of said column (by reason of its con-
tact with the float) or pressure of the cur-
rents upon it would tend to work it horizon-
tally and rotate it about its vertical axisand
away from its original position, thus jam-
ming the drill-shaft in the driled hole and
losing the hole when the drill is withdrawn,
whereas in the present strmeture all these
difficulties are avoided. It will be readily
understood that I may also so pivot the beam
at this point as to give it a universal move-
ment; but the structure here shown I deem
sufficient to illustrate my invention in this
connection. I mount on this column 38 all
of my drill-operating mechanrisms, so that it
will be readily understood that when the col-
umn is lowered to the bottom and finds its
permanent anchorage all of said drill-operat-
ing mechanisms will bein a fixed position with
reference to the rock. to be drilled, and from
this permanent base I may proceed continu-
ously and with precision and accuracy to
carry on the operation of drilling into the
rock, all the manipulations being performed
above water. For the purposes of my pres-

ent invention it is not material what form of

712,002

drill-operating mechanism I employ. Imay
mount any form of drill or drill-operating
mechanism on this vertical column withount
departing from this feature of my invention;
but I have devised and constructed a certain
combination of apparatus which I prefer to
mount on this column, and I will now proceed
todescribe the drill-operating mechanism and
the operation thereof.

The ordinary drill-operating mechanism,
such as the Rand drill, has but a limited
length of stroke and motion, and in order to
have it work effectively the drill-eylinder
must be moved with greataccuracy. If there-
forea Rand drill were secured to the column
38, 1t is necessary to keep the drill-eylinder
in such a position that a full stroke is always
obtained, and it is also necessary to change
the drill-barasthedepth of theholeinecreases.
Toprovide for these necessary manipulations,
therefore, I find it expedient to control the
position of my drill-operating mechanism by
a suitable motor, by means of which I am
able.to move the drill-operating mechanism
upward or downward, according to the posi-
tion that I desire it to oceupy while drilling.
It has sufficient power to pull the drill loose
when jammed, and it withdraws the bar from
the hole when it needs to be sharpened. This
motor I have indicated generally as 44, and
the drill-operating mechanism I have indi-
cated generally as 52. The motor consists in
thiscasesimply of acylindersecured to the col-
umn 38, having a piston, the said piston being
connected by suitable connecting-rods to the
drill-operating mechanism 52. This drill-op-
erating mechanism and motor 52 I prefer to
mount in ways on the face of the column 38,
so that they will move vertically. The motor
in this case is a hydraulic motor controlled
by pressure coming from a source of power
on the float and connected to the motor by a
flexible connection, as 84*. The flow of lig-
uid to the motor is controlled by the hand of
the operator., When the operator desires to
raise the drill-operating mechanism 52, he in-
troduces pressure into the eylinder 44>, thus
driving the piston up and raising the drill in
like manner. He then opens the valve to let
the liquid out of the cylinder and in so doing
lowers the drill. - It will be readily seen from
this description that both the upward and
downward motions of the drill-bar and its
motor are coineident with the piston of the
hydraulic motor and that with properly-de-
signed mechanism the operator can from his
platform feed the drill downward, as it cnts
with ease and great accuracy, and, as fre-
quently happens, withdraw the drill mechan-
ism upward with a force of many tons when
the drill shall be jammed in the drilled hole.
It will also be understood as illustrating the
value of column 38 that these great strains
which become necessary to withdraw the drill-
bars when jammed in their holes is transmit-
ted direct to the rock itself and does not cause
any additional strain upon the boat or upon
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the erane by which the colamn 38 is hoisted
and moved. Imay forthispurpose,of course,
employ any form of motor to raise and lower
the drill; but the form indicated is the one
that I prefer in this case.

In the operation of drilling under water it
is important that communication should be
established from above the surface of the
water to the point against which the drilling
is to be directed and to protect the drill-shaft
from pressure of strong currents. I estab-
lish this connection by the pipe or tube 66,
the latter being guided by passing through
the aperture 65 of the plate 64 and guide 66"
and finding its lodgment on the surface of
the rock. This pipe is arranged to slide eas-
ily upon the column 38 and adjust itself au-
tomatically to surface of rock when column
38 is lowered and will follow the drill-bar into
the hole as far as its diameter permits. The
points 57 adjust themselves to the surface of
the rock when the column 38 is lowered on
the base below. ‘

The next step in the operation is that of
drilling the hole. I have found that one of
the difficulties in successfully drilling a ver-
tical hole under the conditions nominated,
where it is necessary to use a drill having a
long shaft, is that the drill will cut irregu-
larly to the end that the hole will not be cen-
tral with the inclosing pipe and will not be
vertical or straight. This I can overcome by
providing a suitable guide for the drill at the
point where it enters the rock. This guideI
have provided in the form of a longitudi-
nally - corrugated sleeve or jig, such as 71,
having pointed ends 72 with corrugations73.
This jig is run on the shaft of the drill. Be-
fore it is secured to the drili-operating mech-
anism it is permitted to drop over the drill-
bar against the drill-head. The drilling op-
eration is then commenced, and as the drill
enters the hole the guide 71 wedges into the
hole near to its top, for the reason that it is
made of slightly greater diameter than the
cutting-head of the drill. The drill is then
guided permanently from this base until it
has reached a considerable depth, under
which it is not so necessary that it should be
thus guided.

In the operation of drilling it is necessary
to force water to the point of drilling for pur-
poses which are well understood in the art—
that is to say, to remove the debris and cut-
tings. To accomplish this end in the last-
described operation, I introduce through the
pipe 66 a small pipe 74, passing the same
through one of the corrugations 73 of the
guide 71 to the point of drilling, and during
the operation of drilling I force water through
this pipe to the point where the drill is oper-
ating. The water thus forced down makes a

strong upward current in the pipe 66, and
this eurrent finds an outlet through the ap-
ertures 67, said apertures being above the
sand-line—that is to say, about the depth of
the sand covering the rock.

Thus it will be

5

seen that the debris is continuously removed
from the point of drilling. I then remove
the drill and slip off the jig 71 from the drill-
shaft.

I have discovered in the operation of my
device that it happens in some cases where
the surface of the rock is out of the horizon-
tal plane or the drilled hole at the surface of
the rock is irregular—that is, not truly eircu-
lar—that the pipe 66 will not enter the hole
sufficiently to close on all sides, but will leave
an opening on one side thereof, as shown in
Fig. 10, leaving an aperture 90, through which
the mud and sand on the surface of the rock
may flow into the drill-hole. - Ifind it neces-
sary, therefore, to provide means to close this
aperture, so that the surrounding stratum of
sand and gravel eannot flow into the drilled
hole. To accomplish this result, I provide
the funnel75, the large end of which, 76, fits
closely the tube 66 and tapers to a diameter
smaller than that of the drilled end 77. When
the operation described in the last paragraph
is performed, this funnel 76 is introduced by
sliding down over a drill-shaft which has been
inserted after use of jigi 75 has been with-
drawn. Tts use on this individual hole has
ceased. Falling through the pipe as ib is
guided to the hole by the drill-shaft and be-
ing smaller than the top part of the hole in

the rock it falls into it until stopped by its’

taper, and thus closes out all the nearby sand
and gravel, and the process of drilling is then
resumed. The operation of drilling is con-
tinued as heretofore described. The water
is pumped through the small pipe 74 to the
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point of drilling and passes up through the )

funnel 71 and the pipe 66 and out of the ap-
ertures 67, carrying with it the cutting debris.

When I have completed the drilling opera-
tion, I find that it is sometimes necessary to
cleanse the hole of debris, and to accomplish
this result after I have removed the drill Iin-
troduce through the tube 66 and funnel 71
the rod 79, together with the pipe 74, carry-
ing the same together to the base of the drill-
hole to be retained there a sufficient time to
wash out of the drilled hole all of the debris,
leaving the hole free. The function of the
rod is to increase the velocity of the outward
current by means of the rod’s size and dis-
placement and by means of this higher ve-
locity remove the heavy sand. I then with-
draw the rod 79 and pipe 74, and I am now
in position to introduce the cartridge with
which the blast is to be made. One of the
difficulties involved in placing the cartridge
in position is that of ascertaining accurately
as to whether the cartridge has reached the
bottom of the drill-hole. To make sure of
the position of the cartridge in the hole, I first
drop in the rod 79 and note the depth of the
hole from a fixed point on the column or to
surface of the water. To the cartridge is con-
nected electrical wires, by which it is dis-
charged. Ithereforemarkon these electrical
conneections a point corresponding to the
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measured distance last ascertained with a
measurement-rod. Ithen drop the cartridge
into the hole, and if these measurements cor-
respond I know that the cartridge has reached
the base of the hole. InFigs.11 to 14 Thave
indieated the operation of dropping the ear-
tridgeinto thedrill-hole. After thechargeof
explosive is at the bottom of the drilled hole

. I'then tamp the hole, introducing sand there-
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inand jammingitdown. Ithen raise thecol-
umn 38 with all of its connecting apparatus
by the operation of the drum 82" and tackle 31.
The wires are withdrawn from the guide-pipe
with the hook-bar, and the mark attached to
them is again compared with the former point
of reference to know if the operation of rais-
ing the column has disturbed the dynamite,
and ifnotitis discharged by eleetrical current
through the wires. Thus it will be seen that
from the first to the last operation of drilling
the hole and charging the same I maintain
the whole apparatus in a permanent and cer-
tain position—first over the point to be drilled
and last over the hole to be blasted—and I
may in this way drill & series of holes in ac-
curate alinement either with the operation of
one of these blasting mechanisms or an ag-
gregation of the same. .

‘What I claim is—

1. Inasubmarinedrilling apparatus, a float
suitably anchored in combination with a col-
umn connected with said float by a flexible
and sliding connection and resting in a sub-
stantially vertical position on the bottom with
adrill-operating mechanism mounted on said
column and means to operate the same, sub-
stantially as described.

2. Inasubmarinedrilling apparatus, a float
suitably anchored in combination with a col-
umn connected with said float by a suitable
flexible and sliding connection, with means
to raise and lower said column in a substan-
tially vertical position and a drill-operating
mechanism mounted on said colamn to oper-
ate the same, substantially as described.

3. Inasubmarinedrilling apparatus, afloat
suitably anchored in combination with a col-
umn connected with said float by a flexible
and sliding connection and resting in a sub-
stantially vertical position on the bottom with
a drill-operating mechanism mounted on said
¢olumn, all of the operating mechanism to
move parallel with the axis of said column
and means to raise and lower said drill-oper-
ating mechanism, substantially as described.

4. Inasubmarinedrilling apparatus, a float
suitably anchored in combination with a col-
umn connected with said float by suitable
flexible and sliding connections with means
to raise and lower said column in a vertical
position and a drill-operating mechanism
mounted on said beam to move parallel with
its axis and means also mounted on said col-
umn to raise and lower said drill-operating
mechanism, substantially as described.

5. Inasubmarine drilling apparatus a float
suitably anchored in combination with a col-

712,002

umn connected with said float by a suitable
flexible and sliding connection with means to
raise and lower said column in a vertical po-
sition; a motor mounted on said column
adapted to raise and lower a drill-operating
mechanism; a drill - operating mechanism
mounted on said ecolumn to move in ways par-
allel with the axis of the column; a connee-
tion between said motor and drill-operating
mechanism to control the position of the drill
with reference to the rock, and also to raise
and lower the whole drill mechanism, the mo-
tor and drill mechanism operating coincident
with each other, substantially as described.

6. In a submarine apparatus, a float suit-
ably anchored in combination with a column
connected with said float by a suitable flexi-
bleand sliding connection with means toraise
and lower said column in a vertical position,
with a drill-operating mechanism mounted on
said column to move in ways parallel with the
axis of said ecolumn; a motor mounted on said
column in a stationary position, said motor
being connected with the drill mechanism to
move the same up and down, and also ar-
ranged to feed the drill down when cutting,
and by reversing the motion of said motor to
withdraw the drill away from contact with
the material being acted upon; the move-
ments of the motor and the drill being coin-
cident, substantially as described.

7. Inasubmarinedrilling apparatus, a float
suitably anchored and carrying a crane in
combination with a column connected with
said crane by a flexible and vertical sliding
connection; means to move said eolumn in a
vertical position by said crane, with suitable
drill-operating mechanism mounted on said
column to move axially of the column, and
means mounted on the column to move the
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said drili-operating mechanism, substantially -

as deseribed.

8. Inasubmarinedrilling apparatus, a float
suitably anchored and carrying a crane or
cranes in combination with a colamn, and
meansoperating in'connection with said erane
to raise and lower said column in a vertical
position, and means when the column is low-
ered to the bottom to cause the same to re-
tain a fixed position on the bottom, and means
to support the column vertically while it is
resting on the bottom consisting of flexible
and vertically - sliding connections between
the ecolumn and the erane; a motor mounted
on the column and a drill-operating mechan-
ism mounted on the column to move in ways
vertically and means for controlling said mo-
tor to move said drill-operating mechanism
in said ways vertically, substantially as de-
seribed. :

9. Inasubmarinedrilling apparatus, a float
suitably anchored and carrying a crane in
combination with a column, means to raise
and lower said eolumn in a vertieal position
by means of said crane; rocking beam or
beams centrally pivoted at the lower end of
the column and two pins mounted to move
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vertically at the end of the beams, said pins
being connected by suitable links to the ends
of said beams; vertical ways on the crane
adapted to codperate with a fixed stud on the
column; a motor mounted on the column to
move in suitable vertical ways, and means
for controlling said motor to move said drill-
operating mechanism in said ways, substan-
tially as described.

10. In a submarine drilling apparatus, a
float snitably anchored and earrying a erane
in combination with a column; means to raise
and lower said column in a vertical position
by means of said crane, the column being
pivotally connected at its lower end to a cen-
trally-pivoted rock-beam, and carrying also
two pins mounted to move vertically, said
pins being connected by suitable links to

“eitherends of said rock-beams; vertical ways

in the crane adapted to codperate witha fixed
stud on the beam; a wmotor consisting of a
cylinder and piston with suitable valves
mounted on said eolumn, and a drill-operat-
ing mechanism mounted to move vertically
in ways on said column; suitableconnections
between the piston of said motor and the
drill-operating mechanism, substantially as
deseribed.

11. In a submarine drilling apparatus, a
float upon which is mounted a platform and
an upright frame, said platform and ways ex-
tending substantially around the float, in
combination with a movable erane supported
by the platform and frame, and mounted to
move in ways along the platform and frame,
whereby the drill may be operated from sab-
stantially any point on the sides of the float,
substantially as described.

12. In a submarine drilling apparatus, a
float carrying a platform and supporting-
frame, the platform and frame each being pro-
vided with annular retaining-flanges and
tracks in combination with a crane having
rollersand retaining-flanges and being mount-
ed to move on said tracks and flanges, sub-
stantially as described. ,

13. In a submarine drilling apparatus, a
float carrying a platform and supporting-
frame, the platform and frame each being pro-
vided with annular retaining -flanges and
tracks in combination with a crane having
rollers and retaining-flanges and being
mounted to move on said tracks and flanges
with vertical apertures through the float and
retaining beams- or spuds, adapted to pass
through the same and rest oun the bottom to

hold the float in position, substantially as de-

seribed.

14. In a submarine apparatus wherein it is
desired to maintain a column or pillar in a
fixed position on a submarine base or bottom,
the following mechanism in combination, a
column vertically supported and being pivot-
ally connected at its lower end with the cen-
ter of a rock-beam; two pinssuitably mount-

ed to move in ways on either side of said
beam with link connections between the up-
per ends of said pins and the ends of sald
rock-beam, substantially as described.

15. In a submarine apparatus wherein it is
desired to maintain a column or, pillar in a
tixed position on asnbmarine base or bottom,
the following mechanism in combination, a
column pivoted at one end to the center of a
rock - beam, two pins suitably mounted in
sleeves on either side of said column at the
same end, to move parallel with the axis of
the column and link connections between the
upper ends of the pins and the ends of the
rock-beamn respectively, with means to main-
tain the column or pillar in a substantially
vertical position, substantially as described.

16. In asubmarine drill mechanism,a drill
in combination with a sleeve run on the drill-
shaft, said sleeve having a conical end and
of asize to wedge centrally in the drilled hole,
said sleeve being also corrugated longitudi-
nally, substantially as described. v

17. In asubmarine drill mechanism, a drill
in combination with a’sleeve run on the drill-
shaft, said sleeve having a conical end and
of asize to wedge centrally in the drilled hole,
said sleeve being also corrugated longitudi-
nally, and a pipe passing through one of the

said corrugations by means of which water 9

may be foreed to the drilling-point and out
of the drilled hole through the other corru-
gations, substantially as described.

18. Inasubmarine drill mechanism,a tube
and means to support the same in a snitable
position resting on the bottom in combination
with a drill and a guide-sleeve run on the
drill-shaft, said sleeve having a conical end
and of a size to wedge centrally in the drilled
hole, said sleeve being also longitudinally
corrugated, substantially as described.

19. In asubmarine drill mechanism, a tube
and means to support the same in a suitable
position resting on the bottom in combination
with a drill and a guide-sleeve run on the
drill-shaft, said sleeve having a conical end
and of a size to wedge centrally in the drilled
hole, said sleeve being also longitudinally
corrugated and a pipe passing through one
of said corrugations, by means of which wa-
ter may be forced to the drilling-point and
out of the drilled hole through the other cor-
rugations, said tube being also provided with
apertures above the mud-line out of which
the water thus forced in may escape and
carry therewith the particles of rock as the
same are broken by the drill, substantially
as described. ‘

Signed by me at New York, in the county
and State of New York, this 12th day of Jan-
uary, 1901.

RALPH G. PACKARD.

Witnesses:

PauL BONYNGE,
SioNeY R. PERRY.
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