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TG il whmn at TS concern -
Be it known that we, JOSEF HOWARTH and

- WLADYSLAW. PRUSZKOWSKI subjects of the

20

‘Emperor of Austria - Hunﬂ-‘ary, residing at
Schodnica, in the Province of Galicia, in the
‘Empire of Austria-Hungary, have mventedf
~ certain new and useful Improvements in Bor:
. ing Apparatus; and we do hereby declare the

followmﬂ' to be a full, clear, and exact deserip-
10

tion of the in Ventmn suc,h as will enable oth-

ers skilled in the art to which it appertains to
make and use the same, reference being had:

to the accompanying drawin 28, and to 1etters
of reference marked thereon
part of this specification.

This invention relates to a washout- bounb o
- apparatus, more particularly for deep bor--
ings, soar rancred that the boring-tcol is raised
aﬂ‘amst the pressure of a spring by the pres-
sure of the washout-water and is released at a

- certain height, when it i3 forced down again

by the spring-pressure against the bottom of
the bore-hole.

- separably connected with the rod of the bor-

35
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ing-tool to be forced down again.
motmn the valve device is closed again and
the connection of the boring-tool is reestab-
ThlS entire de- |

ing-tool, so that this is thereby raised until

it is disconnected from the piston, and the
valve deviceis simultaneously opened, so that

the pressure-water escapes and allows the bor-
By this

lished for renewed action.
vice, together with boring-tool, may be eccen-

_tncally mounted with refelence to the bore-

tube in order that the tool may serve as an
enlarging bGI‘lllU'-tO()l n the usual and well—
knowu manner, .

That the invention may be fully under—

stood I will describe the same in ‘detail, ref-

- erence being had to the accompanying dmw-

45

ings, in Whl@h'—-—* T

I‘lo'me 1isa wew of the lower end of a bore-'

hole and the boring apparatus, illustrating

the bore, bore-tube, “and the sleeve that sup-
ports the boring apphanees in section, said
| F10' 1
- 5o 18 a-vertical sectmn of the boring appllances,..
‘the bore-tube bemﬂ' omitted. Fig. 2isa cross: |

apphances belnﬂ' shown in'elevation.

Whl(‘:h fm m a-;

The washout-water effects the |
raising of the boring-tool by being forced into
a chamber kept elosed by a smta,ble valve de- -
vice, so as to raise a piston therein which is

_ Kig. 3 shows sectional views,
drawn to an enla,rﬂ'ed scale, illustrating, re-

spectwely,the upper, intermediate, and lower

portions of the boring appliances shown in
Fig. 12, the bore-tube bemﬂ' omitted.

55

The bormn' or cutting tool a is screwed 1uto

the threaded lower end of the hollow piston

G', - which can move up and down in the bore-

_cylmder m, placed within the bore- tube P.

The hollow piston-rod G has holes ¢’ for the

entrance of the washout-water from the cham-
ber B of the bore-tube above it, and it has a

perforated ring T screwed onto it, which on
the downward stroke under the actlon of the
spring F can strike against the caoutchouc
buffer N, lying upon ring R, which is fixed
to tube m and s
niston-rod and as abutment for the spring K.
The buffer N receives the blows of the ring T

when the cutter 1s not actmﬂ' on the bottom
'of the bore-hole. '

The boring-tool is raised by means of a pis-
ton &, moving in a chamber A of the cylinder

M, which is Separated from chamber B by a

partition w and is always in connection with
the conduit for the washout-water.
ton % is for this purpose.arranged to slide in

the chamber A npon the central water-supply

serves both as guide to the

The pis-

6o

] seetwnal view of Fig. 1, taken on aline above
the sleeve ¢

70
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8.0"

pipe s and is acted upon by a spring Q, which '

tends to force it downward.
- With the piston % is combmed a downward
tubular projection 7, in which the piston-rod
tis fixed and which has holes o for the issue
mto chamber A of the water supplied through

The piston-rod ¢ is conically enlarged at

the upper end b and has at its lower end a
| coned head
an opening of the partition« and also throufrh ,.
the valve device d, formed as a plst()n—shde y
and through the conical bottom 7 of a cylin-
der ¢, actmn' as guide to the pISten -slide and
:ﬁxed to the pmtﬂsmn 0. :

g. Therod? passes freely through

In the sides of the cylinder ¢ are formed
rectangular openings «, and in the piston-

slide d there are similar openings 2 in order

when the piston-slide is in the lowered posi-

‘tion to allow the washout-water to pass from
the space A through slide d into the chamber

B. In this poswwn of the slide the spring &,
situated between it and the bottom 2 of cyl-—

160

95



~ inder ¢, will be compressed. The slide is
- held in this position by means of spring-

. catches n, which are pivoted to lugs on the

~ partition w within the opening thereof and
‘which when the slide is in the lowered or
- open, posilion spring over the upper edge
~ thereof. They are moved out of engagement
- by means of the conical part b of the piston-
- rod 7, which presses thewmn apart in descend-.
> ing with the piston 2. .
- The piston-slide is carried downward into
its open position by means of sy
@, which are fixed to the hollow rod G of the
piston G', that carries the boring-tool, which
catches are engaged, by means of their upper
hook-shaped ends, with- pins p, projecting

5

" 10

~ from the sides of the piston-slide d. The

- spring-catches q are disengaged from the
~'pins p on the descent of the boring-tool by |
theinclines 2’ on the catches g bearing against.
- the bottom edge of the openings x, whereby |

-~ the hooked ends are forced outward, so as to

20

- The connection of the two piston-rods G

and 7, and -consequently that of the boring-
/. tool, with the piston % is effected by means
- of catches [, pivoted to the rod G, and whose
“hooked upper ends are drawn toward each
-other by means of a spring-ring v, so that on

> the descent of the piston-rod £ they hook onto.
- the coned head g as this is forced down be-
- tween them. The disconnection of the hooks

- is effected on the upward motion of the rod ¢

35
40
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~and the boring-tool by the coned bettom 7 of

cylinder ¢, against which the hooks [ bear,

80°a8:t0 be forced apart thereby as they rise.
~ Theaction of theapparatus above described |

- 1s as follows: When the slide d is in the up-
- per or closed position, the washout-water in-
troduced under pressure intospace A through
- . tube s will raise piston %k in compressing its-
- spring Q.. The head ¢ of piston-rod ¢ being
- engaged with the catches I, piston-rod G, pis-
- ton &', and boring-tool will rise with %, spring

~ton G'. Assoon as the piston k and the bor-
- Ing-tool have reached their highest position
- the spring-catches q engage with the pins p
- of the piston-valve. - At the same time, how-
ever, the upper rounded ends of the catches:
~ Uslide against the coned surface ¢ and are
- torced -thereby so far apart as to be disen-
~ -gaged from the head ¢g. This position of the
- parts is that shown in Fig. 3. The piston G,
with the boring-tool, being thus deprived of
- Support, they are then propelled downward by
~ the spring F. Before the commencement of
‘this downward motion the openings « of eylin-
der ¢ are still closed by the slide d, and the
washout-water forced in through tube s, find-
ing the chamber B closed, tends to raise piston

kestill higher; but assoonasthespring-catches

635

as to allow of the escape of water-pressure in

" A. The spring-catches are then forced out-

™ minl

spring-catches |

ward by their inclinesz’, as described; so as to

release the pins of the slide, which'is then in -
-the position in which the openings z are fully
{ uncovered. At the same time the catches n
| spring over the top edge of the slide d and
‘hold it down in the open position against the
‘upward pressure exerted by the spring %,
“which has been compressed by the downward
‘motion of theslide. The wash-water can now
| low through the openings or ports = #z from
cehamber A to chamber B and from thence

/5

through the holes ¢’ in the hollow boring-tool

between the catches ! again, which engage

spindle G into the lower end of the bore-hole,
and from-which such water and the spoils
‘may be pumped in the usual manner. Owing -
‘to the decreased upward pressure on piston
k the compressed spring Q can now force it
‘downward. Thehead gistherebyforced down -

8o

‘with the top thereof, and the cone b of pis-
‘ton-rod 7 forces the upper ends of catches n
apart, so as to free the piston-valve d, which |
_{'is consequently forced upward by its spring
N.. 'The openings x being thus closed again,

QO

the pressure-water entering through s is cut

off from chamber B, and consequently fills
the space A below piston k, again forcing this
‘upward and raising the boring-tool.  The de-
| seribed operation is then repeated and con-

95

tinues as long as pressure-water is supplied. )

- .As shown at Figs. 1 and 2, the entire bor-
‘Ing apparatus rests during the boring upon a -
|'shoe S, which is screwed into the bore-tube
P. Upon the shoe rests a sleeve j, carrying
‘two parallel transverse plates f, having slots
4 for the reception of studs e, fixed on aring

100

¢, attached. to the cylinder m of the boring

apparatus. Thering ¢’ isso connected to the
cylinder that the studs e'are at right angles
to the boring-cutter. The guide-slots win the-

o5

_plates f .are inclined, as indicated in dotted

| 4, carryin
-~ We claim—

1. Shaft orwell

lines, so that at the lowest, or working posi-

tion of the boring-tool its axis is eccentricto -

0 L, and De 10C _ pring | the bore-tube P, and the boring-tool conse-
| bemgat thesa]]]etlme eg'mpressed bypis_ |

. When the apparatus is drawn upward; the
studs-e slide upward in the slots «, and the
‘boring-tool then assumes a central position
-in the bore-tube, so that:it can then be drawn
upthrough the latter, together with the sleeve |

- .

ying the_- bOlﬁ'ing apparatus. - -

connection when the tool is raised and for re-

110

quently makes -a bore-hole of larger diame-
ter-than that of the bore-tube, the arrange-
‘ment being made in the usual and well-known
manner. .- . e

115

_ _ boringappliances, compris- -
‘inga bore tube or casing, a boring-tool, a ver-
tical, hydraulic - power-cylinder, its- piston,
| means for supplying water under pressure to
the pressure-chamber of the cylinder below
the piston, a spring acting upon the upper
face of said piston, a connection between the
_ scen * anc | sald piston and tool, means for severing said
~ toolthey drawthe piston-slide ddownward, so-

125

130

establishing said connection by the down-
‘ward movement of said piston; and means for




10
‘aciing upon the upper face of said piston,
- means for admitting water under pressure to

20

~ ing a bore tube or casing, a boring-tool, a
guide-casing for and in which said tool has

_.30

35

| exhausting the water from the power-cylinder |

into the lower end of the bore-casing, for the
purpose set forth. S

2. Shaftorwell boring appliances, com pt-isﬂ-

ing a bore tube or casing, a boring-tool, a

guide-casing for and in which said tool has

vertical motion, a tubular tool-rod in commau-
nication with thelowerend of the bore-casing,
a vertical hydraulic power-cylinder within
the guide-casing,the eylinder-piston, a spring

the pressure-chamber of the cylinder below
its piston, a connection between the latter
and the tool-rod, means for severing said con-

‘nection during the upward movementof said
~ rod and reéstablishing such connection by
- the downward movement of the piston, and |
~ means for exhausting the contents of the cyl-
Inder pressure-chamber into the tool-rod, for

the purpose set forth. =~ o
3. Shaftorwell boring appliances, compris-

vertical motion, a tubular tool-rod in commu-
nication with the lower end of the bore-casing,
a vertical hydraulic power-ecylinder within

the guide-casing, the cylinder-piston a spring.

acting upon the upper face of such piston,

means for supplying water under pressure to
- the pressure-chamber of said cylinder below

its piston, a connection between the latter

‘and the tool-rod, means for severing said con-
nection during the upward movement of said
rod and for reéstablishing such connection.
by the downward movement of the piston, a
- valve controlling exhaust-ports in the pres-

- sure-chamber of the power-cylinder,and ports

40

in communication with the tool-rod, and

means. operating. said valve to periodically

open and close said ports, for the purpose set

- forth. C

55

4, Shaft orwell borin_g"'applianées,:C'olmpris'--'f

ing a bore tube or casing, a boring-tool, a

guide-casing for and in which said tool has
‘vertical motion, a tubular tool-rod in commu-

nication with the lower end of the bore-cas-

1ing, a vertical hydraulic power-cylinder with-

In the guide - casing, the cylinder-piston, a
spring acting upon the upper face of said

- piston, means for admmitting water under pres-

sure to the pressure-chamber of the cylinder
below its piston, a connection between the

latter and the tool-rod, means for severing

sald connection during the upward move-

ment of said rod and reéstablishing such con-

~nection by the downward movement of the

60

Ppiston, and means for exhausting the con-

tents of the cylinder pressure-chamber into

© the tool-rod; in eombination with means for
- locking said rod to the guide-casing without

Interfering with its vertical movements, for
the purpose set forth. - o
- 9. Shaftor well boring appliances, compris-

ing a bore tube or casing, a boring-tool, a.
‘gulde-casing for and in which said tool -has 8
- vertical motion, a tubular tool-rod in commu- |

ton, means for supplying water under .
-sure to the pressure-chamber of said eylinder

-nication_ with the lower 'end_ld*f ' thé "bm"'e-cas'-

ing, a vertical hydraulic power-cylinder with-
in the guide-casing, the cylinder-piston, a

70

spring acting upon the upper face of such pis-

below its piston, a connection between the
latter and the tool-rod, means for severing

sald connectionduring the upward movement
~of said rod and for reéstablishing such con-
‘nection by the downward movement of the

piston, a valve controlling exhaust-ports in
the pressure-chamber of the power-cylinder
and ports in communication with the tool-
rod, and means operating said valve to peri-

odically open and close said ports ;-1n combi-
nation with a locking devicelocking the valve

against motion when the ports are open, and
means acting upon said locking device to re-

6. Shaft or well boring appliances, compris-
ing a cylindrical casing closed at 1ts upper

-end,apartitiondividingsaid casingintoupper

pres-

75

30

lease the valve by the downward movement -
of the piston, for the purpose set forth.

90

andlowerchambers,a piston fitted in the upper

chamber, a spring acting upon the upper face

‘of said piston, means for supplying water to
sald chamber below the piston, a tubulartool-
rod closed at its upper end, said rod having
apiston-head at its lowerend fitting the afore- -

95

said lower chamber, and ports in communi-

cation therewith, a connection between the

piston and tool-rods, means for severing said

connection during the upward movement of
the piston, and for reéstablishin g the same by

the downward movement of said piston; in

combination with a valve controlling ports

between the upper casing-chamber below the
piston and the lower casing-chamber, and

100

105

means operating said valve to periodically -

e

‘open and close said ports, for the purpose set

forth. -

7. Shaftor well boringappliances, compris-
ing a cylindrical casing closed at its upper

end, a partition dividing said casing into up-

‘per and lower chambers, a piston fitted in the
upper chamber, a spring acting upon the up-
per face of said piston, means for supplying
water to sald chamber below the piston, a tu-
‘bular tool-rod closed at its upper end, said
rod having a piston-head at its lower end fit-

ting the aforesaid lower chamber, and ports

‘In communication therewith, a connection be-
tween the piston and tool-rod, means for sey-

ering sald connection during the upward

movement of the piston, and for reéstablish-

ing the same by the downward movement of
sald piston; in combination with a valve con-

‘trolling ports between the uppercasing-cham-

ber below the piston and the lower casing-

chamber, means operating said valve to peri-

odically open and close said ports, a locking
device locking the valve against motion when

the ports are open, and meéans acting upon

120

1IC

trs -

125 '

said locking device to release said valve, for

‘the purpose set forth,

- 8. Shaft or well boring appli&ntaes , COMpriss
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. mg a bore tube or easmg, a berm ﬂ'-teel aver- l

tical hydraulle power- eyhnder, its" p1et0n

a spring acting on the upper face thereof,

‘means for supplymn‘ water under pressure to
“the. pressure-chamber of the cylinder-below
its piston, a connection between. the latter

R ‘and the boring-tool, means for severing said
-.--.'_fconnectlon during the upward motion. of the

. {-)

piston and for reéstablishing the same by
o the downward movement of seld piston, and
"~ means for exhausting the water from the pres-

~ sure-chamber of- the cylinder into the lower

end of the bore- -casing; In combination with
a sleeve loosely seated in said casing near its
‘lower end, and oblique guides engaging the
o 'bormg-tool and. n'mdmfr the same, substan-'

- tlelly as and for. the purpose set forth.

. 9..In shaft or well boring apphaneee, the_
L -’f’eombma‘l}mn with the bore tube or casingand
a vertically-movable rigid tool-rod having
-~ the boring-tool r1g1d1y seeured thereto, s a,ld”-
. rod a"rranﬂ'ed axially in the casing; of a. guide
. in the letter guidingsaid rod from its norma,l |
- axial pomtlon into an operative position ec-
25
. in'said p051t10n during its bormﬂ' opemtlon, |

centric to said bore-tubg and holding said rod

"_for the purpose set forth.

30

- .10." In shaft or well boring apphanees the;
o cembmatlon with the bore tube or casing pro-.
vided with an annular seat, and a Vertleally-'
“movable tool-rod arra,uged axially within |
~ said tube and having radial pins diametric- |

~ ally opposite each other; of a guide-sleeve

 seated on the aforesaid tube- seat and having
cross-partitions provided with obhqne elote-
~ guiding the tool- rod from . an axial inopera-
~ tiveto an eccentric operative position and
. viceversaas said rod moves vertically in oneﬂ-
‘or the other dlreetlon for the purposes Set

forth

- prising a main casing closed at its upper end,

T a partltlon d1V1d1nfr S&ld casmgmto two eham- |+

11, Shaft or Well b011nﬂ‘ apph&ﬂceﬁa com- i

bers, a pleton ﬁtted in the upper chamber

‘and ‘having hollow ' piston - rods- prOJectmg
from its opposﬂ;e faces, the downwardly-pro-

,]eetmﬂ' rod having. perts o0 and a solid exten-

tubula,r tool-
rod provided with ports in commumea.tlon

with the lower casing-cha mber and with a pis-

‘ton-head fitting smd casing, a spring’ aetmg
‘upon :the’ upper face..of sald plston and
spring-pressed latches engamnt‘r the “afore-

‘said 'head ¢ on piston-rod; in- ‘combination
with a valve-casing seeured in the partltlon-

45

‘sion having a. t,apermrr upper enlarﬂ'ement b
and.a eenleal lower ‘head g, a

50

53

of the main casing and having ports in com-

‘munication with the lower ehamber thereof,
‘a cylindrical reci proeetory valveinsaid va,lveu;
| easing mounted on the lower piston-rod and
open to the upper main caemu-ehamber and
‘having ports adapted to register with those

in its casing, a spring aetmg upon the valve

to- normally hold the same with aforeeald_
ports-oat of register, a. plug gsecured in the
lower part of the velve -casing having a con-
ical axial prOJeetlon 7, 4 connection between |
~the aforesaid valve and tool-rod, means for
severing said. conneetion durmﬂ' the down-

ward movement of the rod and reestabhsh-

ing the same during its 11pward movement, a
__eprmtr-aetuated loekmg device locking the
valve when moved to bring the. aforeeeld_ |
ports into register, and means on the lower
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piston-rod for: disengaging said locking de-

vice- from the valve durmg the: downwa,rd'
‘movement of said rod, substanually as and
for the purpose set; forth s

In testimony that we ¢laim the foreﬂ'omw

'as our-invention we have signed our names
_111 presenee of two eubserlbmﬂ' Wltnesees. -

- JOSEF HOWARTH. ,
WLADYSLAW PRUSZKOWSKI
Wltnesses . |
o GERSUMM
LUIS BAIRS
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