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1o all whom & may concern.

Be 1t knovwn that 1, Joseeu H]*“TALL&CI{ 3}
citizen of the United States, residing at Den-
ver, in tlw county of Dénve er and “State of
Color ado, have invented a new
Punneung—M@chmt of which the f (ﬂlmvwg 1S
a specrication.

This invention relates to drilline machines

of that gencral class employed in the boring

of tunnels and drifts,

The principal object of the inv ention 18 to
provide a machine of great strength and sim-
vie construction, which may be @perated at a
spéed proportloned to the resisting qualities
of the rock or other material bemﬂ' pene-
trated, and which may be teadily ad usted

while in operation shouid the character of the

bormfr change.

A further ob]ect of the invention is to pro-
*ndc, & machine in which a large number of in-
dependently operable drills are mounted on &
revoluble head which may be rotated and fed
forward at any desired speed. . '

A still further object .of the invention is to
provide a means for insuring the most effect-
1ve operation of the cmtmﬂ' drills, provision
being made for always mamt&mmv the same
listance between the point of 1n1pa,ct of the
tools and the main dnll carrying head, so

that all the drills may operate under full

| HtI'OLb

Lo
pp!

A still further object of the mventlon 18 to
provide.a means for automatically signaling
the position of the head so that the oper&tor
may know when to stop and start the feed.
Astill further object of the invention is to

50 construet the drills as to avoid breakage of

40

the cylinder head in case of excess movement.

1 either direction. -

A still further object of the invention is to
provide a novel means for supplying all of the
drills with compressed air or other operating
{luid and further to provide for independent

control of the several drills.

A still further object of the invention is to
provide an.muproved construction of drill

head which will permit of the ready passage

~of a workman to a point in advance of the

50

head should it become necessary to examine,

adjust, or repair any of the mechanism.

A still further object of the invention isto

provide an improved means for removing:the
cuttinge and fragments of rock frqm pomtmn
n frm?b'of the head and for conveying the

| provide an mmprov od feedinig
and useful ;

+1nvent10n

A1r or other fluid to actuate the deills. 7

| same to the end of the tunn el o other disten:

point. .
A E:tl]l furthe: obiect of the u

et 128 1y

nature as to permit the free revol wn:;f o the
head without forward 1movement; ic permis
forward feed at diflerent speeds, fmu £ per-
mit rearward movement when 3 is desired to
withdraw the head from ‘L}m WOF k.

With these and otlier objecis in view, ihe
mvention comprises the J’Ll‘lﬂ‘i“‘ #101"{:‘? {8~
tures of construction and combinaiion snd
arrangement of parts, whien will bé hersio-
after more fully descmbed and pointed out
p&rtlcula,rly in the a,ppended clalms.

In the accompanying drawings:—XFigure 1
1s a side elevation of a dI‘llhIl"T or tuzmemlﬁ

machine constructed in uccmda WGe with thﬂ

Fig. 2 is a lonmtudnm} sectional

View throucrh the forward end of the device.
Ko,
Fig. 4 is a side elevation cf the reavy

connections through which movement is im-
parted to the threaded shaft and nut. i
5 18 a transverse sectional view qhm”mﬂ %}na
rear carriage and 0pemtmﬂ' IMECHARISHL il
elevation. 1*1 6 1s a detail sectional view
on an enlarg ed scale, of a portion of one o
the drli cvhudexs I‘w 7 1s a longibudh ':.-m
secttonal view throufrh the threaded shaft
and nut, illustrating the means for lockingg
the fut to the shaft, Fig. 8 13 & umrm ArSe
sectidpngl view through the nuf and shait , o1
the ine'8—8 of Fig. 7. Fig. 9 is a-longit i
nal section, Wwith pmts in elevatmn Of a poi-
tion of the rear end of the machine. igs.
10 and ‘1] are detail views.
Corresponding parts in the several fi
are mndicated throughout by hlinﬂm ¢h

acters of reference

)
)
1

b

The machine 1is espeualiv di“&l*“i{‘( O

driving tunnels or z"lit._. thronzh n:ac_x.j TReTe
1t comprises, In generai, o Ievohﬂm Lool head

{ which may be ‘tdl} rotated or fed forward o

backward at pleasure. The head carries »

large number of 1n.lependenﬂv aciuated mc::

drills whlch attack the face of the u«ch as &
head is rotated. * The head is n,.,mw ‘}:v A
threaded shaft that 1s hollow from end to end

1 1

and serves-as a duct for the p%j.,.,m of £

™

L

vision is also'made for introducing Wl £
the drilling point and for automatic: J*

{
ITRIE D f‘m,}r

3 is & face view of the drill head and
dn ls.

i carriage showing the nut and the g tjﬂa1~mw-'
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gathering up--and;com‘eying away the frag-! Tnasmuch as the area ot the tumnel must

!
* ments of rock as the tunneling _Opemtiﬁntpm—-?. 'bef_-g*feat;erfthaﬁ.-tha;i;;ef the head in order to’
ceeds. | permit the advance of the carriage, the outer-
“The drill head and the forward portion of | mast brackets.are arranged at a slight angle
the mechanism are supported by a massive | to the horizontal, so that the outermost drills 76
earriage 10 that is provided with vertically | will be held at & corresponding angle, -as -
adiustable legs 11 at the bottom of which are shown, for instance, in rig. 2. The angular- B
~ arranged rollers 12 so that the carriage may |- osition of each drill may be adiusted by &
~ freely move lengthwise of the tunnel. The | Jlock 30 that is arranged 10 enter between
y several legs may b-eﬁ.s_l_litably...cgllstl‘;ucted so | the bolting flanges of the bracket and the 75 |
‘as to pe a.d'.‘iusted'iﬂ'dep-erl_dénﬂ}? of eaclt other drill’ eylinder, and which may- be adjusted
- for the purpose of properly ---PGSItl'Gmﬁg*th@ and held by a screw 31.. This adijustment 38 -
‘carriage. . T of considerable impo.'rmncem that 1t permits
— To t'he:_uljperporﬁion--- of the carriage are control of the d;ia_meterﬁ_of the tuniel aud
5 pivoted struts 15 each formed of adjustably | enables the workmen to readily adjust the 30
“connected sections, and the outer ends of the | angle of any drill in. case the drill cutter
strute are pointed so that they may firmly should become unduly corn.
~ engage in the roof of the ‘tunnel. These | - In order to prevent breakage in case of
struts may be inclined rearwardly or for-| eXcessive moveient of any of the drill pis--

‘wardly, but when the device is at work are | tons, both the front head 33 and the rear 35

" preferably inclined rearwardly in order 1o head 34 of each drill cylinder is movable. |
 resist the end thrust of the head and drills. | The rear head is held in normal position by a

~ To the rear of the lower portion of the car- leaf spring 35, the central bowed portion of

‘riage is pivoted an arm 16 having a poll ted | which rests against the central portion of the

lower end arranged to engage the ﬂoor-of'_t:hefl rear head, while the opposite ends f the 90

tunnel and assist resisting the backward | spring are provided with openings for the

thrust of the drilling mechanism. - This car- passage of bolts 26 that pass through open-

riage is bored for the reception of the forward | ings formed in lugs on the cylinder and the

‘end of a large shaft 18 that is held from inde- | front head thereof. The front end of this

0 pendent longitudinal-moveinem in one direc- { bolt ig provided with a head that bears 9%
‘tion by an air chest 19 and in the opposite against the lug, while the rear end has a nut
direction by a flange or collar 20 that is se- | OF nuts that bear agaimst the spring. In
~cured to the shaft and hears at its rear face | case of excessive rearward movement of the

against the carriage, while the forward face | piston, the head 34 will yield outward agamst

of the flange bears agamnst ‘the air chest. | the bowed portion of the spring, while if the 100

This shaft, as will hereinafter appear, is hol- forward movement is In. eXCess, the front

low for practically its entire length, forming head will yield -and in vyielding will carry B

a duct 20 through which air passes to the | with it the rod 36 against the stress exerted

“chest 19 by way of a port 21, and the airis | by ‘the end portions ot the spring. .
" “The head 24 carries one or more rods 38 at 105

-

distributed from tlis chest to the several drills-

Dby pipes 22 having controlling valves 22. - | the extreme forward ends of which are rollers -

- shown in Fig. 3, is practically in the form ol

39, the axis of each roller b eing preferably in - .

~ “Secured rigidly _to'_'_the'_forward;.eml_-'_of-thei
- shaft is a drill supporting head 24 which, as

* -

a liﬁe,'.ra,di&ting from the axis of 'r(}ta;t'ion of
‘the head. This rolleris kept against the face

5 a palr of connected gquadrants, the spaces of the rock, and forms a imiting means for 11f
~ between these quadrants {forming passages, | 'preve.ntmg EXCessIve - forward feed of the

——. mwr—am r ——y—iin il

g0 that workmen may enter and examine, head, so that the drills will not be crowded

~adjust or repair the drilling mechanism. | and will be maintained in such position as to
" Secured to the forward face of the head 24 '
ave a large number of brackets 26 that are
- scatiered at intervals from the center to the
~ periphery ot the head, the largest number
“being adjacent the periphery to compensate

exert the most offective stroke at all times.
For the convenience of the ‘operator, one of 115 -
these rods is yieldably mounted on a spring. LT
40, so arranged that when the rollerat the
| end of the rod is thrust against the end walle
" for the increased area or surface to be at-) of the tunnel, the spring must vield to allows
5 tacked at that point. _To .each of these. 'Sligh_t.m_a,rward_"mOfs:fement- of said rod. The ‘120
 brackets is secured & compressed air drill 27 | rear ensd of the rod is cperatavely connected

 of ordinary construction, the drills “being | to'a barget or-semaphore atm 42 carried by

- preferably of that type in which the tool car- the head and which serves to display at tne

I‘ylng (_;hll('} g recetves .-.]_'ﬂte'flﬂittegt. f‘:}t&ti_vﬁ ] rﬁﬂl“ :Of' tlle -11@3{1 j_ al‘l(lwﬂritillll Viefﬁr (}f i}lf} (}tpelif |

‘movement. iwaech of these drills has a cut- | ator, a signal to stop forward feed. 8o long 125

-~ ting tool 28 of ordinary construction.  The as the se}._na'plmi_*e11‘-31’11&i115 in display posi-

drills are so staggered that during the rota- | tion, the feed 13 stopped, but the rotative

~tive movement of the head every portion of | movement of the head continues. - Whenthe

~ the area of'the_;eiﬁ..d.;xsr-_ailfﬁ.f;thei gunnel will be | signal moves o dis%play}}ositim‘l, it is time .
~attacked. . . jforthe 're.stm*tl_ng;'oj__the_;forward*feed__._' s
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In order to facilitate the oneration of the | lowed to

arilfs, a water pipe 45 is led through the air
cduet 20 of the s]'lia,ft and extends through a
smaller opening formed in the extreme for-
ward end of the shaft. - This pipe has a num-
ber of ombwardly extending branches 46
wirich are connected to horizontal pipes 47
tnat terminate in discharge mnozzles 48.
These nozzles divect streams of water against
the tace of the rock in order to wish away
the dust and smaller fragiients, and to facili-
tate Lhe cutting operation. _
{Connecting the-guadrant-like members of
the hiead 24 are two aveuate plates 50 thatl
arg curved to conforin to the contour of the
periphery of the head. These plates are
volbed to the head proper and at their for-

Wara ends ave connected bv one or more

strepginening bars 51. On the outer faces
of these plates are helical ribs 52 that extend

oub ¢ioss Lo the walls of the tunnel and which

o2 the detached fragments of rock and

fead the same rearward to a point beyond the

periphery of the head, so that there will be :
clear working space in advance of the head.
As the rocek is gradually moved to the rear, it
wili be forced to enter a hopper-like collpct-
ing casing 54 that is permanently secured to
the Terward end of the carriage.

- decured to the rear face of the head 24 are
8 number of hifting buckets 55 which travel

1 the casing 54 and during each passage

4o

50

6.5

85

therethrough will engage and carry up a

quantity of the cuttings, and these loads will
be consecutively dumped into 2 hépper 56
from whence they wi

be directed onto an
endless conveyer 57 that is suitably sup-
ported adjacent the side wall of the tunnel
the conveyer being of such size and traveling
&t such speed as to remove all of the cuttings
and fragments of rock as the dritling opera-
tion proceeds. B
The periphery of all of that portion of the
shaft 18 to the rear of the carriage 10 is pro-

}

vided with a right-handed serew thread and

passes thvough a nut 60 thet is supported by
& second carviage 61. This carriage 61 has

adjustable legs 62 at the lower ends of which

are vollers 63 arranged to travel on the floor
of the tunnel. At the top of the carriage 61
ave prvated struts 64 which may be inclined

“etbher forward er.rearward for the purpose

of preventing rearward 0 Torward move-
ment of the carriage. - Under normal work-
ing conditions, the struts arve inclined rear-

ward 1n order to resist the rearward end

thrust of the shaft, and are only adjusted to
tie forward inclined position when it is de-
siredd to draw-the mein carriage and drill
nead away from the work. The lower por-
ton of the carriage 61 is held from rearward
movemeant by an ariy 66 pivoted to the car-
ringe and having a pointed lower end to en-
vage the floar of the tunsel. The carriage
138 a130 a prvoted arm 67 which may be al-

| the gear 82,

move into engagement with the

fipor of the tunnel for the purpose of pre-
venting forward movement of the carriase

when the drill head and shaft are being with-

v . v, e
Jdrawn from working position.

The nut 60 may rotate freely within the

central bore of the carriage 61, but is held

irom Independent. longitudinal play by a
gear wheel 70 at one end and a friction band
collar 71 at the opposite end, the gear and

i
Pt

79

collor ‘being rigidly secured to the nut and -

| bearing against the end walls of the carriage
~When the nut is being rotated.

~The nut may be held stationary by means

ot a Iriction band 72 that {its within the

grooved collay 71, said band having a suit-

ahle operating lever 727 arranged at one of

ts ends and when the nut is thus held the

thireaded shalt may be rotated in the manaer

Jereinafier described for the purpose of feed-
Ang forward the main drill head and at the

sae tune rotating it. |
~ On the carriage 61 is arranged a motor 75,
an electric motor being preferably employed ,
and to the armature shaft of this motor is
secured a continuously driven pinion 76.

- The upini(m 70" 1s 1n constant mesh with a
gear 77 that 1s journaled in a handle

3010
frame 78 pivotally mounted on the carrying
shaft of the pinion. The frame 78 also car-
ries a stud 79 on which is mounted a small
gear 80 that 18 in constent mesh with the

gear 77. The frame 78 may be rocked with

the pinion shaft as a center to any ome of
three positions. In the first of these posi-
tions, .the gears 77 and 80 are both out of
mesh with the nut gear 70. In the second

position, the gear 77 and nut gear 70are in

mesh, thus rotating the nut gear in one@direc-
tion, while in the third position, the gear 80
meshes with the nut gear 70 and tranamits
movement thereto in the opposite direction.
~Mounted on the rear end- of the threaded
shaft is a gear wheel 82 having
hub 83 that is provided with @ bore of
slightly greater diameter than the major di-
ameter of the threaded shaft, so that the
gear 82 1s {ree to slide lengthwise of the shaft,
OT vice verss. _
nected together by a feather 84 that permits

the independent longitudinal movement but

prevents mdependent rotative movement ‘of -

either the gear or shaft. The hub of this
gear 1s provided with an snnular groove in
which fits a collar 85 having projecting lugs
56 that are connected to the carriage 61 by a
serles of longitudinal bars 87, so that the
gear 82 and the carriage are maintained in
precisely. the same position with respect to
each other under afl conditions. The two
uppermost bars 87 carry brackets 88 for the
reception of a shaft 89 that is provided at one
end with a pinion 90 in constant mesh with
On the opposite end of the
shaft 89 is a gear 91 that meshes with a gear

an elongated

The gear and shaft are con--

80
85

%0 .
95
100
1056
110
129
125

139



g2 carried by a shait 93 that finds be&fiﬂgs in

96 that is in constant mesh with the motor

the motor frame and it a sinall or auxiliary

bracket 94. This shaft 63 also carries a gear

pinion 76. ‘‘he latter pinion meshes with |

~pinion 76 through which movement inay be !

1mparted to the nut gear 70. Tn addition to | U

these gearing connections Provision is made | is to be done, the gear 77 15 raoved into mesh.
'or | with the nut vear 70, thus rotating the nut

I|

i

|

|

for. locking the nub and shatt together TOT

simultaneous rotative movement. For tHis |
purpose, tie chaft is provided with & gToOvE |
97 parallel with the axis of the shafi, while .
the nut carries a number of Tugs 08, any cne

of which may be made to enter the groove

20

30

"7 {0 idle position, both out of mesh with the

40

97. The lugs 98 ave sach carried by a han-:

dled stem 2§ that 1s Jdidable in & small

+ small compression spring 101. From each |

lug projects g small pin 102 which may pass | 18 (ichtened, the gears 77 and 80 are thrown

of ang&gement' with the shaft groove 07. By

)

turning the handled stem until the pin 1s cui |

of alinement with the slot, the lug wiil thus

be locked 1 idle position., When the handle | _

is turped until the pin alines with the slot, | lindrical box 112, This box has an out-
the spring 101 will force the lug downward 1

|

|

until said lug enters the groove 97 and locks |
‘the nut and shaft tor mumalmtatwe-movef |

oent. -

- Where the head and shaft are to be rotated
without. any feeding movement, & lug 98 1s | _ |
<llowed to engage with the groove 97 1n the | formed of '_ﬂe}:ible'material and arranged to

<hatt and the two gears 77 and 8U are moved

put gear 70. Movement is then transmitted

from the pinion 76 to gear 96, pinion Y2, ceal

91, pinion YU and gear 82, thus revolving
Yoth the shaft and the nut without allowing

any independent longitudinal movement of

card shaft and nut. If the feed is to pro-

- oress ab the normal rate, the gears 77 and 8U

.E.i.:.I’B ﬁl.l@ﬁ’ﬁd tf) I'Blnﬂln 111](118 p()b]tu)nj 'a_nd_._ .

the lug 98 18 moved out of engagement with
the shaft. The friction band 72 1s NOW

_tightened,’f{ﬁ the purpose of holding the nut
from rotative movement, and motlon 13 1m-

parted in the same mannet as previously de-
scribed to the gear 352, thus transmitiing

movement to the shaft and causing said shatt

w1id the drill head to move forward as well as
to rotate. During this operation, the car-

 riage 61 is held from lonzitudinal movement,

Should it be desired to increase the rate of

forward movement of the drill head, as when

readjusting the machine after & {)re&*mu_s

60

- withdraw al from working position, 1
78 is so adjusted as to move the gear 80 into |

mesh with the nut gear 74, while the move-

ment through the train of gears 1o gear R2

- gtill continues. As a result, movemen? 18

also fransmitied from the gear 76 through
pinion 76, small gears 77 and 80 to the nut

65 wear 70 ~thug rotating the latter m a direction

e frame

| opposite o that in 'Wh_ichﬂié fnreaded shaft

is Totated, and,
_ mpaterial increase
movement of the
- As the driling
comes necessary b

much faster than
moved, owing to

- 1ion of the carris

| ter in advance of

. The air for 0pe
at intervals alon
Tyranceh 111 whici

a2

wardly directed!

be held outward

pressure of air. -

PR, R

| th.['(] 1§ gh th e a1t

outside the box t

- and Taeans for s
| mined distance

| and means for s

end wall of the

ranged to engage
- and a signahing
saidrods.

‘yieldably mounte

{ member connecie

upward through a key-hole slot 103 in. the * o idle position, and the motor is reversed.

bracket when the respective lug is lifted out ¢ £0) __ . __
" throuch 2 pipe 110 whicll may he supported
e wall of the tunnel, and
g0

3
3

ot the end of the pipelsan imwardiy directed

and against this {lange hears a packing ring
114 that is held 1n place by an annular gland
115. In order to pnnimize leakage of air,

consequently, effecting 2
in the rate of lopgitudinal
operation progresses, it be-

o advance the carriags 61 in -

the direction of the carriage 10, and when thas

the same direction as the screw, but at aspeed

that at which the screw 18

oe 10,

bracket 100 secured 10 the nut, and the cor-i ‘When it 1s desived to retract the drill head
l'ﬁspondmg ug 18__11{}1‘_‘1‘11_';11@. foreed inward by | ana dmllr 1n order that a < orkmall may en-

. _.the reducing train betweenl
she armature shaft and the gear 82. This
results in & forward travel on the nut and,

.f:omsm.glmf:;.ti}r,_'f')f’the_'::;m-fi&ge.{'"-3_1 in the direc- 80

the drills, the friction band

rating the drills is supplied

35’[ :

\ communicates with & ¢y-

over the joint between the

meeting ends of the box and shaft by the

1. Ina tunneling machine, a revoluble and
forwerdly movable dril supporiin

ignaling when a predeter-

ond wall of the tunnel has been reached. -~
I 2. In a tunneling machine, a revoluble and

- forwardly movable  drill supporting head,
 means for limiting the advance of the head, -

ignaling when 2 predeter-

mined  distance Fetween the head and the

Lannel has been reached.

"3. In a tunneling machine, a revoluble and
forwardly movable drill suppotting head,
Ilimiting“mds carried by said head and ar-

annular flange 1195 which
. enters a recess formed in the end of the shatt
a5

the box 112 carries an annular band 1316

The water supply pipe 49 passes centrallty
duct and. extends through a
suitable --stuﬂi_ngl:)lock. 118 at the end of the
| box-or casing 112 and is coupled at a polnt -

106

g head, 110 L |

bhetween the head and '_.the: |

115

120

the end wall of the tunnel,

device connected to one of =
14 Inatunneling machine, a revolubie and
| forwardly movable drill supporting head, 2

d endwise movable Hmiting

Tod supported by the head,; and a signaling
TR 430

d tosaid rod.
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5 A reveluble and HJorwardly movable

drui supporting head, drills carried thereby,
- ﬂ:i‘i'#

curved plates independent of the drills
ana carried by the head concentric to the

1s-thereof and provided with helical flanges
Tor feeding the drill-cuttings rearward.

6. In o tunneling ‘machine, a revoluble
nesd, drills supported thereby, a curved
vidte Independent of the drills and extending
sorward from the periphery of the head con-
centrie with the axis thereof, and helical ribs
carried by the plate'and arranged to feed the
aril: cuttings rearwardly.

7. A revoluble head having an opeuing
W

cuerein, drills supported by said head, a
carved piate bridging the opening and dis-

‘posed supstantially In alinement with the

o

red by said plate for feeding the drill cut-
tings rearward.

8. In a funneling machine, o revoluble
el having a pair of side openings therein, o
air of curved plates bridging satd opeaings
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ndd dis Paubstantially 1n alinement with
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cai ribg for feeding the drill cuttings rear-
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Y. In s tunneling machine, a reveluble
nead, drills supported thereby, means for
feeding the drill cutiings rearward of the
nead, s head supporting carriage, acusing
mounted on the earriage and arranged to re-
eive said outtings, a conveyer, and buckets
carvied by the head and arranged to succes-
sively traverse the casing and deliver the cut-
trngs onto the conveyer. |

in & tunneling machine, a revoluble
113 supported thereby, a screw shaft
rtha head, tworelatively movable car-
supporting the shati, adjustable rear-
legs Tor'each of sald earriages, and piv-

vtally mounted strets arranged to lock said

carnages from either forward or rearward

movement &t will. |

11. in & tunrpeling machine, a revoluble

nedd, drills supported thereby, a screw shaft
carrying the head, two relatively movable
carriages supporting the shafl, supporting
legs for ecach -carriage, pivotslly mounted
struts for each carrisge movable to lock the
carriage against either forward or rearward
moverment, snd piveted arms carried by the
leg s1de of each carriage.for anchoring the re-
spective carriage against movement,

120 In a tunneling machine, a revoluble
drul earrying head; a threaded shaft for im-
parting rotative and longitudinal movement
therete, a shafi operating raeans, s nub with

peripiery of the hsad, and a helical vib car- |
direction but at greater speed than the shaft.

- which the shaft engages, and means for lock-

i
g the nut and shaft together to prevent

;
longitudinal movement while permitiing ro-

tative movement. | -
3. In a tunneling machine, a revoluble
drill-carrying head, a threaded shaft for im-

parting rotative and longitudinal movement

thereto, said shaft having a longitudingl

groove therein, shaft-operating means, & nut

with which the shaft engages, and ligs osx-
vtedi by the nut and movable inte wnd oui of
the groove in the shaft.

14. In a tunneling machine, « revehible
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drill carvying head, a threaded shaft {ov im-

parting rotative and longitudinal movemont
thereto, a nut with which the shaft CTLTRLES,
means for rotating the shaft, and means for
indevendently rotating the nut in the same

15. In a tunncling machine, a revolubiv
drl carrying head, a threaded shaft con

L' _.L'-

nected thereto, a ecarviage In which the for-
-ward end of the shaft is journaled, & nut en-

gaging the stiaft, a rear carriage in which said
nut 1s revolubly mounted, a gear feathered
to the shaft, a motor supperted by the rear
carriage and operatively connected to the
gear, means for locking the nut and shaft fer
mutual rotative movement, and means for
holding the nut from :novement while per-
mitting independent rothitive movement of
the shaft.

16. In a tunneling machine, a revoluble
drill caveying head, a threaded shaft con-

nected thereto, a frent carriage supporting

the front end of the shaft, a rear carriage, a
shaft engaging nut revolubly mounted in the
reer carrlage, an adjustable friction band for
engaging and holding the nut fromrotative
movement, means for locking the nut to the
shaft, a gear carried by the nut, a gear feath-
eved to the shaft, means for preserving a uni-
torn: distance between the latter gear and the
rear shaft, a motor, a train of geating con-
necting the motor to the feathered cesr, and
& second train of gearing connecting the mo-
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tor to the nut gear, the gears of the second 15

traimn being adjustable to’render the nut gear
wdile or to. effect rotative movement of the
same 1n either direction. - |

In testimony that I claim the foregoiny as

‘my own, I have hereto affixed my signature

11 the presence of two witnesses.
' JOMEPIT RETALLUACK.
Witnesses:

ING. . Panigx,
Jas. M., Warken,

Jar

Bonerd
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