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To all whon, it may concern: 
Be it known that I, OTTO LENTZ, engineer, 

a subject of the King of Prussia, residing at 
Culm, Prussia, Germany, have invented cer 
tain new and useful Improvements in Boring 
Apparatus, (for which I have obtained Let 
ters Patent in Germany July 15, 1891, No. 
60,651; in Belgium July 15, 1891, No. 95,629, 
and in Austria-Hungary December 14, 1891, 
No. 34,131 and No. 73,578;) and I do hereby 
declare the following to be a full, clear, and 
exact description of the invention, such as will 
enable others skilled in the art to which it ap 
pertains to make and use the same, reference 
being had to the accompanying drawings, and 
to letters of reference marked thereon, which 
form a part of this specification. 
The invention relates to boring apparatuses, 

and has for its object the provision of means 
for regulating the drop of the boring bar or 
tool, for automatically releasing said bar from 
the grapple, and for imparting a partial rota 
tion to the boring-bar. - 
To these ends the invention consists in the 

combination of devices or elements and in 
structural features, as will now be fully de 
scribed, reference being had to the accompa 
nying drawings, in which 

Figure 1 is a sectional view of a portion of 
the boring devices, illustrating the means for 
automatically releasing the boring-bar from 
the grapple and for imparting a partial rota 
tion to the said bar. Figs. 2, 3, 4, and 5 are 
sections taken, respectively, on lines acac, y), 
22, and u, u, of Fig. 1. Figs. 6 and 7 are ele 
vations taken at right angles to each other 
of the guide-frame and grapple for the bor 
ing-bar. Fig. 8 is a section of the casing-pipe 
with the boring devices shown in elevation. 

Similar letters of reference indicate like 
parts wherever such may occur in the above 
described figures of drawings, in which 

a, indicates the boring-bar, to which the 
boring-tool is secured in the usual manner, 
said bar being provided with a head or lugs 
v for engagement with the tongues or grap 
ple, whose jaws are pivoted in the head of a 
guide-frame R. This head of the guide 
frame R consists of a ring guide h, between 
the transverse parallel bars h' of which are 
pivoted the arms or shanks v of the jaws w' 
of the tongues or grapple, said transverse 

bars h' having each two lugs hih, the former 
for connection with the hoisting-rope and the 
latter for connection with the guide-frame R. 
This frame consists of two parallel vertical 
bars R', between which the boring-bar a 
slides, said boring-bar having near its upper 
end a slide-blocka', secured thereto by means 
of confining or retaining sleeves a a. The 
lower end of the guide-frame R terminates in 
a head R, having an axial aperture for the 
free passage and guiding of the boring-bard, 
and to the end of each vertical bar R is piv 
oted a dog or pawl d, that is adapted to en 
gage the teeth on the periphery of a toothed 
disk b, rigidly connected with the boring-bar 
a near its lower end, said pawls d being held 
in engagement with the teeth of disk b by 
springs c, secured to a housing or framing 
encompassing the lower head Rof the guide 
frame R. 
To the lugh of the upper head of frame 

R is pivoted one end of a flat bare, that has 
a spiral twiste' formed in it, and is provided 
with a series of holese for the connection 
and vertical adjustment of a cylindrical or 
ring guide g, said cylindrical or ring guide, as 
well as the cylindrical or ring guide h being of 
about the same diameter as the casing-pipe r. 
The devices for automatically releasing the 

boring-bar from the grapple consist, essen 
tially, of diverging abutments Q, with which 
the shanks or arms of the grapple-jaWS Con 
tact and by which abutments said jaws are 
opened by forcing their shanks or arms to 
gether as they slide into the gradually-con 
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tracting space between said diverging abut 
ments. The devices for imparting a partial 
rotation to the boring-bar consist, essentially, 
of rolling bearings, between which the twisted 
portion of the bare is adapted to slide and by 
means of which said bar is partially revolved. 
Inasmuch as these devices are to be arranged 
in the bore-hole or casing-pipe, and inasmuch 
as they should at all times be in proper rela 95 
tion to the boring devices, means whereby 
said devices may be automatically kept in 
such relation are provided. Furthermore, 
said devices being arranged in the bore-hole 
or casing-pipe, as set forth, so that access 
thereto cannot be had, means are provided 
for their removal with the boring devices. 
In the drawings I have shown a device of 
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simple construction in which the rolling bear 
ings and the diverging abutments are com 
bined and held by frictional contact within 
the bore-hole or casing - pipe. This device 
consists of a cylindrical body q', in the bore 
of which is fitted a bushing q, said cylindri 
cal body having vertical radial slots, in which 
are fitted slide-blocks q, provided at their 
upper and lower ends with lugs or projec 
tions confined within the slots by means of 

(See Fig. 1.) Springs q, ar 
ranged within the slots and having bearing on 
the bushing q, tend to press the slide-blocks 
outward into contact with the casing-pipe r. 
Within the bore of the cylindrical body q 

at its upper end are journaled two rollers i, 
with their peripheries facing each other and 
constituting the rolling bearings for the bar 
e. At its lower end the said bore of the body 
q' is made flaring outwardly, as shown in Fig. 
l, the inclined faces constituting the abut 
ments Q, that operate the shanks of the grap 
ple-jaws. The flat bar e, from which the 
guide-frame R is suspended, is connected with 
the hoisting-rope S by means of a swivel, so as 
to permit the bar and frame to revolve freely 
Without twisting the rope, any well-known 
means being provided for hoisting and lower 
ing the rope S during the operation of boring. 
The operation of the devices described is as 

follows: Supposing the frame R is being lifted 
so as to cause the rollers v' on the arms or 
shanks U of the jaws v' of the grapple to 
move along the abutments Q, this will cause 
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said arms to move toward each other, while the 
jaws U' will move away from each other, as 
shown in Fig. 1, thereby releasing the boring 
bara. In its descent the said bar will be guided 
by the slide-block a? on the one hand and the 
lower end or head of the guide-frame R, the 
toothed disk b on the boring-bar a simply 
sliding from between the locking-pawls d on 
said lower head of frame R. If the frame is 
now lowered to grapple the boring-bar, the 
twisted portion e' of the flat bar e will pass 
between the rollers i, which will impart to the 
bar a partial rotation, and as the bar e is 
connected with frame R the latter will par 
take of said partial rotation. This, however, 
takes place before the pawls d are brought 
into engagement with the disk b and before 
the grapple seizes the head of the boring-bar 
a. A further lowering of the frame R will 
cause the spring-pawls d to engage the disk 
b, the grapple at the same time seizing the 
head of the boring-bar a. When the frame R. 
is again lifted and before the shanks of the 
grapple contact with the abutment Q to re 
lease the boring-bar, the twisted portion e' of 
the bar e again passes between the rollers i, 
and inasmuch as the boring-bar is now locked 
to the frame at its lower end by the pawls d 
said boring-bar, as well as the boring-tool, will 
partake of this partial rotation, so that the 
position of the boring-tool will be changed af 
ter each impact. 
By a proper adjustment of the cylindrical 
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abutment or guide cylinder or ring g on the 
bare the drop of the boring-bar may be regul 
lated, as it is obvious that the nearer the said 
abutment is adjusted to the support of the 
rolling bearings and diverging abutments the 
shorter will be the drop, for the reason that 
said ring will engage the slide-blocks g of the 
device and carry the same along in the cas 
ing-pipe on its downward movement, thereby 
bringing the abutments Q closer to the grap 
ple arms or shanks. When the ring 9 has 
been adjusted to the desired drop of the bor 
ing-bara, said ring will maintain the rolling 
bearings and diverging abutments in proper 
relation to the grapple as the depth of the 
bore increases by carrying the same along 
with it as said depth increases. When it 
is desirable to remove the boring devices 
from the bore-hole or casing-pipe, this may 
be effected by hoisting the frame R, with 
the boring bar and tool, out of the casing 
pipe, the ring h in this case carrying the 
support q' for the rolling bearings and di 
verging abutments along with it. Of course 
the springs q should exert sufficient power 
upon the slide-blocks g of the support g’ to 
wedge the said blocks against displacement 
under the action of the rollers u' on the 
shanks of the grapple, or under the frictional 
contact between the rollers i and the twisted 
portion of the bar e. It will, however, be 
readily seen that neither of these devices ex 
ert any great power upon the bearings iQ, as 
the said bearings are in rolling contact with 
the bar and grapple-arms, so that a compara 
tively-small power is required to hold the 
support q' in the casing-piper. In order that 
the intentional displacement of the said Sup 
port g within the casing-pipe may be more 
readily effected, the upper and lower ends of 
the slide-blocks g are beveled off, the rings 
g and h engaging said beveled portions when 
ever either of them is used to displace the 
support q', thereby pressing the correspond 
ing end of the blocks inwardly against the 
stress of their springs. 

Having thus described my invention, what 
I claim as new therein, and desire to secure 
by Letters Patent, is 

1. In a boring apparatus, means for impart 
ing a partial rotation to the boring bar or 
tool, which consists of a flat bar having a spi 
ral twist therein and the grapple for the bor 
ing bar or tool connected with the flat bar, 
in combination with rolling bearings and a 
support therefor arranged in the bore-hole or 
casing-pipe, between which rolling bearings 
the twisted flat bar has motion. 

2. In a boring apparatus, means for main 
taining the grapple-releasing devices and the 
devices for imparting a partial rotation to the 
boring-bar in proper relation to the grapple 
and for regulating the drop of the boring tool 
or bar, which consist in a flat bar having a 
spiral twist therein and an abutment adjust 
able vertically on said bar above its twisted 
portion, a grapple the pivoted jaws of which 
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are provided with arms or shanks, and a con 
nection between the grapple and bar, in com 
bination with rolling bearings between which 
the bar slides and diverging bearings con 
nected with the rolling bearings and adapted 
to engage the shanks of the grapple-jaws, said 
rolling and diverging bearings being held in 
the bore-hole byfrictional contact and adapt 
ed to be displaced therein by the abutment on 
the flat bar. 

8. In a boring apparatus, the combination, 
With the grapple for the boring bar or tool, a 
guide-frame suspended from the grapple-sup 
port, said frame having at its lower end two 
pawls, and a flat bar having a spiral twist 
formed therein, connected with the grapple 
Support, of a boring-bar adapted to slide in 
the guide-frame, said boring-bar having a 
toothed disk near its lower end, with the 
teeth of which the pawls on the guide-frame 
are adapted to engage, and stationary rolling 
bearings, between which the flat bar slides, 
for the purpose set forth. 

4. In a boring apparatus, the combination, 
5 With the grapple for the boring-bar, having 
extended arms or shanks w, provided with 
rollers v, and the bar e, having the spiral 
twist e', said bar being connected with the 
grapple-support, of the cylindrical body q', 
having the lower end of its bore made flaring 

outwardly, the rollers i, journaled within the 
bore of the body at its upper end and having 
bearing on the opposite faces of the flat bare, 
and the spring-actuated blocks g, substan 
tially as and for the purpose set forth. . 

5. In a boring apparatus, the combination, 
with a bushing provided at one end with roll 
ing bearings and at the opposite end with di 
verging bearings and held in the bore-hole or 
casing-pipe by frictional contact, of the grap 
ple for the boring bar or tool, a flat bar Con 
nected therewith and having a twisted por 
tion formed therein working between the roll 
ing bearings of the bushing, and abutments 
secured to the bar and grapple-support at Op 
posite sides of said bushing and adapted to 
engage the same, for the purpose set forth. 

6. In a boring apparatus, the combination, 
with the bushing G, held in the bore-hole or 
casing-pipe by frictional contact, of the grap 
ple for the boring bar or tool, the flat bare, 
connected with the grapple-support, and the 
rings g and h, connected, respectively, With 
the flat bare and the grapple-support on op posite sides of the support q', substantially 
as and for the purpose set forth. 

OTTO LENTZ. 
Witnesses: 

THEODOR WESSE, 
JOHANNESWARMS. 

35 

45 

So 

55 

  


