No. 640,62l. | Patented lan. 2, 1900.
A. BAILEY. -

MINING MACHINE.

- {Applicatiox filed Sept. 28, 1881,)
(No Model.) ' - 3 Sheets—Sheet 1.
- —+ E (3L

1 | {1 r S SN
J’. N Kl | h

til

AR

-

*i 1 r r

%\1‘] moN : N 3 ' N
R; N e e A FQ’

z | X ' vaaml‘oz
L%\'O attczuz%g

G;
/
TV
AL
l
F Y 3

THE NOHRIS PETERS CO., PHOTO.UITHG, WASHINGTON, D. C.




A. BAILEY.
" MINING MACHINE.

No. 640,621, . ‘Patented Jan. 2, 1900.

(Application filed Sept. 29, 1891.)

(HOIHMB]') | - | 3 Sheets--—-Sha_et 2
7T - VA -
- —l T < opt 2 g 1
e e e (o A O NAANORALINY \\\\M\\\\\

I

3 IS LI II AT, f{{;}’ffffffffff:’ffffffffﬁf&?ffffffffffffffffffffﬂi’{% ‘\\\\\\\\1‘

v~ 47 A

g’ R’ A 7 , /
D = S 4
e : = = | V
':.':.*::(".’:;;"f-'-’ - &7
<« VvV

o Q.

—
Z
T = |

77 s/

/4




3 Sheets—Sheet 3.

Patented ian. 2, 900.

A. BAILEY.
MINING MACHINE.
{Application filed -Sept. 29, 1881.)

No. 640,62I.

(No Model.)

.-I.I-..l..ll_l.i..-.l s p—

+ .44

ElL ) .* 2hEd 3 1L 1 1
ﬂ. ._. 1 9 - iy~ ———— [ *

b 1 F 1 X K 3 1 1" [ 7 1%

- . el l-.-ll.h..lllll._ll_.lll.l_...ll.r-.-l. o e —

_ ) < 4 -/ 10 | _ g \ . J___‘H. . | \_
g \,/ \m.ﬂNKP _.,.,Nl \\m | | “ % w.n....ﬁl\w\s

Q
[
N
|
v,
v 3
N
5
N
E
b
N
l|- hy
|
::
| -
oo -
Inventor
F

1
S
A
A 5L /3

'ﬂttoznags

, ?
, O
y/74 29 V. %
= I.IIII|||FI¢.-II1r|.FI.rI.I.|l|r.|.. = — — Aﬂ" -
I O S L U : Y, il - J
o e e e e e e e e o e e b e — o L i ’
..l..l. ) ) ] m
; £
| g
) - |HI4. =
| AN S
I o] | - m
- g
z
1]
"
)
X
g
s
-

o
>
N

",

R
Pé\
OWitnesses




I0

20

30

35

40

45

50

UNITED STATES

PATENT OFFICE.
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SPEOIFICATION forming part of Letters Pa,tent No. 640, 621 dated J' anuary 2 1900,
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(No IﬂodeI )

1o all whmn it _/ COTLCEFTL: |
Beitknownthatl, ARCHIBLE BAILEY,a citi-
zen of the United States, residing at Philips-

burg, in the county of Centre and State of

Pennsylvania, haveinvented certaln new and
useful Improvements in Mining-Machines, of

- which the following 1s a speolﬁeatlon \ 1efer-

ence being had therein to the aceompanyi‘nﬂ'
drawings.

My invention relates generally to mining-
machines, and more partwularlv to coal-min-
ing mochmes -

The object of myinvention is to produce an
improved machine that shall consist of a few
and simple parts that will so coact in their op-
eration that they will remedy a great many
existing evils in this class of machmee

With these ob,]ects in view my invention

consists 1n the various constructions herein- |

after described and claimed.

In the drawingsforming a partof this speel-
fication, mee 1 isa. plen view of my im-
proved maohme Fig.- 2 18 a 1onn‘1tudmal
section of the same on the line z x, Fig. 1.
Fig. 3 is a rear view of the bed-plate and oal-
rvmmflame Fig. 4 is a cross-sectional view
on the line Y Y, Fl'—T 2.. Fig. 5 is alongitudi-
nal section, on a lal ger sea,le, of the carriage-
feeding demoes Fw 6 is a detall of part of
a outter-bar. Fig.71is an enlarged section on
the line w w, Fig. 1 looking toward the right-
hand side of the machine. Fig. 8 is'a view at
the same line looking toward the left of the
machine. Fig. 9 is a plan view, and Fig. 10
a longitudinal section, of a modified machine.
Fig. 11 is a section through the lever-pivot on
the line v v, Kig. 9.

In carrying out my invention I employ a
bed-plate A, the inner sides of which are
grooved longibudinally upon their opposing
faees and within their grooves fit the bars B.
Theside bars A of the bed are joined by girths
¢, which are extended down farenough to ele-
vate sufficiently the operative parts of the ma-
chine. The sliding bars D carry not only the

-cutters,butthe meehamsm whichdrivesthem.,

These -bere are joined by a plate or frame C,
and, if necessary, by cross-braces in front ot
it. The frame or plate C has mounted upon

it two transverse shafts D and L, the former
being the erank-shaft, which receives power
fromtheenginesI,the latter being also bolted

y to the bais B. The frame 1s extended out-
-ward -far enough to support the side drills,

which havethe shefts G,mounted in rear bear-
ings G2, preferably east with the carriage

frame or.plate C. At the forward ends the

55

drill-shafts are supported in bearings H, car-

ried by bracket-arms which are seoured to the
carriage-bars .

" Upon the forward ends of the drill-shafts
are arranged the drills G', and upon the rear
- ends of smd shafts are mounted the worm-

gears ¢',which mesh with corresponding gears
d upon the ends-of the shaft D. The shaft

D is provided at or nearits center with a pin-

ion d?, which meshes with a gear ¢ upon the
shaft E. .One or more sprocket-wheele are

| mounted  on the shaft E,and around said

wheels are run the drive- ehams I, said chains
passing over and driving splooket-wheels fc,
mounted upon the tmnsverse shaft K, said
shaft being journaled in the forward end of
the shdmcr frame. One of the ends that can

- be aocomphshed by this shaft in a machine

like that in Figs. 1 and 2 is the actuating of

the euttmﬂ* meehamsm which, as concerns.

60
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this part of 1311e invention, may be of any pre-

ferred form.

The cutting mechanism in the present case
consists of Lhe cutter-bars M, adapted to re-
ciprocate tra,nsvereely to the path of advance
of the carriage. Therearetwo bars M, shown
one above. the other, and they are supported

by guides N, Seemed to the carriage, wherein

they are held preferably, by a tonﬂ'ue and-
oroove eonneomon There are antlfrletlon-
rolle1s at n toreceive the thrust of the cutter-
bars. The cutters O are detachablyfastened

by set-screws to socket-pieces O, which are

pivotally connected to the cutter “bars in such
way that the teeth can rock to a limited ex-
tent. At O?there areshouldersorstopsonthe

8o
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socket-pieces O', adapted toimpinge squarely

agalinst the euttel-ber s0 as to hold the teeth
ﬁrmly when In opela,t,lon ‘Each cutter is
shown as having two prongs o o0, extending
outindifferent d11 ections. When thecutter-
bar is moving in one direction, the socket-
pieces will swing or rock so that all of.the
left-hand prongs will engage with the mate-
rial, and vice versa when the cutter-bar is
movmﬂ' in the otherdirection. Moreover, the

cutters are so constr ueted ond arranged as to

95
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form horizontal kerfs of vertical dimensions ] ehines, is very severe and has been the bar -

large enough to permit the free entrance of
the guides n. The cutters on the upper bar

to a plane below those of the earriage. The
cutter-bars arearranged to have the cutters
lie in transverse planes immediately behind
those of the drill-heads G’ and are so adjusted
that the cutters at the ends of the series shall
move into or close to the apertures formed by
the drills. | |

As abovesaid, the cutting mechanism is ac-
tuated by the shaft K. 'Thisisaccomplished
by means of mutually-engaging projections,

~one set being carried by the cutting mechan-

ism and one b}, the barin rear of the cubting
mechanism, and as the bar is rotated by the

chains its motion is by the said engaging pro-

jections converted into the desired motion of
the cutiers. The projections on the bar K
consist of two spirally-arranged flanges 7,
witha groove or passage-way [ between them,
and those of the cutting mechanism consist
of teeth-or pins /¢, connected to the cutting
mechanism and ]ymﬁ" in the path of the pro-
jections /. As shown, the projections or
flanges { are formed upon ahuborcylinder L,

| seeu'red to the shaft K. When the shaft Kis

rotated by the chains, it in turn, through the
devices just described, imparts the desired
motion to the cutting mechanism, which in

- this case is g reciprocailing motion.

35
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Heretofore it has been common to extend

the chains forward far enongh to engage di-

rectly with the cutter-bar. Thm has been

chaing and their sprocket-wheels, which 1at-
ter have always been - necessazily of very
small diameter. The special cutters have
consisted of small points or chisels inserted

in the sprocket-teeth and arranged to pass
- through the central openings :‘:}f the links.

50

55
‘and can furnish all the requisite power with-
“oub danger to the chain and without requir-
ing specialdevices to cut a path for it.

By having two cutter-bars one above the |
other 1 pr ovide for obtaining one of the ends |

- whieh is absolutely essemla,l in & machine of

60

Use must be made of very large links or of
very small cutters, and the lattm have gen-
erally been chosen; but they fxequently
break, not only because of the enormons

strain upon them of the material, but also |

because they frequently become loosened in
their sockets and then strike the chain-links,
which results immediately in a breakage of
the cutter or the chain,

ting mechanism- 1 obviate these difficulties

this smt—-—namely, to provide for the escape
of the cuttings and allow them to be imme-

-diately withdrawn—and by having them move |
in opposite directions I overcome the side
- strain or thrust which, as is well known to
“those practically acquainted with such ma-_|

| 97, 1886.
this sort both just as they enter upon and

to successful use of earlier machines h&ving

| reciprocating cutters.
extend up to a plane above those of the car- |
‘riage-and the cutiters on thelower bar extend

1 am aware of the fact that use has been
heretofore proposed of a machine having side

drills and a single intervening transversely-

reciprocating cutter-bar, as 18 shown 'in the

' patent to B. A. Legg, No. 347,813, dated Au-
- gust 22, 18386.

The machine therein shown
illustrates the elass to which reference is
above made-—namely, those which provide

1 no direet escape backward for the cuttings
- or slack and have no balancing of the cut-

ters or provision for overcoming the side
thrust. 1 am also aware of the fact that use

{ has been made of two sets of transversely

and oppositely moving cutters, not recipro-
cating, but moving continuously, they being
secured o chains which move across the front

| end of the machine and backward and for-

ward; but, as 1s well known, these double-

 chain machines have, because of several dis-
- advantages, never gone into use.
, sxt&ly-mﬁv ng chains and their teeth have in

T'ne oppo-

75
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practice been found to constantly engageand

interfere with each other, the Lha,ms not only
being slack and loose h}nﬂ‘wﬁdmally, butalso

apt i;{) rock laterally away from the normal

working planes of the links. Machines of
the sort referred toare typified in the patent
to Lechner ef of., No. 340,791, dated April

Again, the _cmtexs in machines of

just as they leave their normal working lines
engage with the material on lines more or

| less nearly parallel to the path of the ma-
~disadvantageous, from the fa,et that special

- devices were necessmy to cut paths for the

chine, and there are therefore at all times
some which are fending to press backward
and some tending to press forward in rela-
tion to the carriage. Amnother objection to
machines of this sorf is that they fend to
carry the cuttings to the two sides and to

' pack them in reduced spaces as the chains
' move continuously from side to side.

A machine of the sort herein, while retain-
ing the advantages incident to the two op-
positely and transversely moving sets of cat-
fers, provides for the bringing of the cuttings
backward along longitudinal lines, and there-

fore distributing them, and provides clear-.

ance at the side lines, so that the outermost

. cutters and the adjacent parts of their car-
By applyinﬂ‘ the
¢hains to a bar immediately behind the eut-

riers have always sufficient clearance.
I prefer to have the two kerfs formed by
the cutters separated from each other and

95
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to leave a shallow web of material between

them, although someof the ends of the inven-
tion can be attalned without leaving such
web. DByarranging the parts as Shm?nmthﬂt
is, s0 as to leﬂve a web—the kerfs can be shal-
low, and therefore the amount of euttings or
pulverized coal can bereduced fo a minimum,

| and a large amounnt can be removed in the
shape of lumps or large particies,which, asis
| well known, are more valuable than the slack,

and yet the depth of the total ** undelcnt”

need not he any oreater than the @rdmmj'—-—
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hamely, from four to six inches. For remov-
ing the web use can be made of projections
on the bar K, of the nature of teeth or spurs,
as at X' These need not be particularly
sharp, as the coal in the web will be readily
broken in comparatively large pieces. 'L'he
cutters O and the teeth &' open up the entire
kerf for the backward escape of the loosened
material, which is immediately engaged by
the backwardly-moving part of the chain, and
of the latter use may be made of as many as
are necessary to effect the rapid withdrawal.
The cuttings and loosened material tend to
occupy & space much larger than that occu-
pied when they were in solid form, and un-
less they are speedily withdrawn, the cutting
mechanism is choked and stopped after en-
tering but a short distance into the coal.

The carriage feeding and withdrawing

mechanism comprises a screw-shaft or rod P,

fastened to cross-bars P? P, secured to the.
~bed-frame.

P’ is a reversible nut which engages with
the shaft or rod P and which is secured to
a sleeve Q. The sleeve surrounds shait P
loosely and is mounted upon cross-bars Q' Q7
secured to or formed with the carriage-plate
C. The sleeve has a flange g forreceiving the
nut-bolts ¢' and a nut or suitable fastening
device g% TUpon the sleeve are two loosely-
mounted worm-wheels S and R,which revolve
continuously in opposite directions and with
different speeds. Either can be engaged with
the sleeve by a sliding clutch T, splined to the
sleeve and movable by any suitable lever, as
at U. Wheel S is rotated by worm S’ on the
aforesaid shaft E, and wheel R is rotated by
a worm R’ on the crank-shaft D. Theafore-
said wheels d?and e are related to reduce the
speed, and the pitches of the worms S’ and P
are so related as to further modify the rela-

tive speeds of the wheels R and S, so that a

slow continuous rotation of the one (at E)

“can be attained at the same time that a rapid,

continuous, and oppositerotation of the wheel

R is being caused.

{0

To advance the carriage and cutters the
clutch Tis moved into engagement with wheel
S, whereupon said wheel and the clutch slowly
rotate sleeve Q and nut P/, and to withdraw
the earriage and cutters without changing the
speeds and directions of any of the parts be-
tween the engine and the cluteh, the latter is

" moved into engagement with wheel R, where-

55
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upon the nut and the sleeve are reversed in
their motion.and rapidly rotated.

By arranging that member of the carriage-
moving mechanism which is secured to the
bed (and which here is the threaded shaft or
bar P) at the axis of those parts whieh con-
stitute the other member and which are se-
cured to the carriage I can apply the power
for this purpose more effectively than when
the first aforesaid memberisarranged eccen-
trically—as, for instance, when use is made
of a cogged rack below or at the sides. More-
over, the carriage-moving parts are arranged

]

1

mueh more compactly than in the machines

referred to, and this part of the machine is

simplified in many respects.
The reversible nut and sleeve can be used
with a driving mechanism of a modified form;

as other devices are now well known for such |

purpose. |
In Figs. 9 and 10 I have shown one of the

other forms of mechanism which can be used
to impart opposite reciprocations to the cut-
ter-bars. Here levers V 'V are used, they
being pivoted at ' to the carriage, the lat-
ter having-a cross-bar V' for carrying them.
They are also pivoted, respectively, to the

cutter-bars M at v?v% They are vibrated by

a drum L, which in this case is secured to one
of the rear cross-shafts—as, for instance, that

at E. The bar V and the pivot v’ should be

placed at the point adapted to provide the
best leverage.

In this machine a carriage-feeding mech-
anism similar to that above described can be
nsed—that is to say, a screw-threaded shaft
and reversible nut with clutch and gearing—
and the threaded shaft can be arranged here
in relation to the other parts the same as the
machine in Figs. 1 and 2. By reference to
the said figures it will be seen that this feed
shaft or rod P is in a horizontal plane be-

tween those of the topmost and lowermost
cutters, it being, in fact, preferably as near

as practicable to the central horizontal plane
of the cutting apparatus, so as to provide the
most nearly perfect forward thrust—that is
to suy, a thrust in the horizontal plane of the
cutting apparatus. The machine in this re-
spectissuperior to thosein which the threaded
shaft is arranged above or below the planes
of the cut, for when arranged in the latter
way therc is a tendency to cramp and bind
to such an extent as to not only interfere
with the proper motions of the feed mechan-
ism, but also to strain and bend the parts of
the machine, and particularly the feed-rod
itself, so that many parts of the machine must

75
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be made larger and heavier than is desirable

and a surplus of power must be provided for.
In my case the parts can be lightened and
the machine be made lighter and more com-
pact, as above described. This arrangement
of the feed-shaft relative to the cutters is not
necessarily dependent upon all the details that
have been described. It was well known at
the date of this application that there could
be an inversion of parts in respect to the ar-
rangement I have shown without materially

altering the machine—as, for instance, the

threaded shaft could be rotated and the nut
held stationary. So,too,anyofthenumerous
well-known devices can be used for rotating
the nut. o

I know that two oppositely-reciprocating
cutters by themselves and broadly consid-
ered have been used for various purposes—
as in shears, clippers, harvesters, &ec.; butit
is unnecessary to set forth at length the pe-
culiarities which characterize the present ma-

115
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chine in conjunction with these cutters and | and means for s:amultaneﬁuslv reclpmeatmﬂ'

those which characterize the work to be ac- |
complished byitincomparison with the other

‘machines referred to, such as harvesters, and
I do not

the uses to which they are put.
know of any machine having such cuttersin- |

tended for a material which produces a side.

strain on the machine when the cutters are
at work, for one which requires the backward |
escape Gf the cut material on lines in the hori-

zontal planes of the cutters, or one which

- would be rendered 1nopemtwe by the mate-
~ rial (which is being attacked) striking the

cutter-bars at tha ends of their strokes and
therefore requwmﬁ' a clearance at said ends,
which clearance is pmwded by supplemen-

tary cutters.

1t has been heretefore pu}posed to empley

- horizontally-rotating circular cutter-carriers

20

> mounted at the frent end of a carriage, one |
- carrier being in an upper horizontal plane

and one in a lower plane, with a space be-

tween them wherein moves a driving-chain;

~ but 1t will be seen that in my case the trans-
versely-moving cutters travel on lines which

are practically straight, and therefore the

~ -coal 1s undercut the fnll distance, not only
~ at the centerof the kerf, but also a.t the ends.

This has been found to be necessary with

30

35
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heading-machines, and is. a result not at-
ta,ma,ble by those ha,vmﬂ' the aforesaid hori-

zontally - rotating elrculm cutter-carriers of

the nature of c;aw-wheeis, as they necessarily

leave large masses of material at the side lines

of the cut. Under such circumstances the

~coal will not fall properly, as it must - be re-
When |

lieved of support from end to end.
the back line of the kerf is straight, the su-
perincumbent mass is per mitted ta break

sharply off at the desired distance back from

- theface, so thatits fall shall be complete.

. IThave herein shown two drills G’ G/, one
| on each side of the machine and adapt&d to

form clearance-apertures at each end of the

kerf formed by the intermediate cutters,

~and while it is necessary that both of these

~drills should be at work to form such aper-
tures when the first cut is being made in a |

 “*room,” yet it will be understmd that after

'60

ter the material,

the first cut is made it is not always neces-
sary that both drills should be caused to en-
as under many circums-
stances I prefer that one should run idle, it
being at such times arranged so as to ad-

vance and recede on lines mtersectmw the |
edge part of the kerf last formed, and at sueh |

times the drill which is at work may be re-
garded as the one which is providing the nec-

essary clearance for the transver sely—movm o

cutters, the last said cutters being then so

situated that theyhave a elearance prwided- 1

for them in the previously-formed Lerf
What I claim is—
1. In a mining-machine, the eembm&twn
with the bed, the carriage, the two recipro-
atmﬂ euttexs each forming a separate kerf

said cutters in opposite directions whereby
they balance the machine laterally, of a drill
mounted on each side of the earriage and form-
| ing an aperture at the end of the kerf, sub-
stautlally as set forth.
2. In aminin ﬂ*-machlne, the cembmatmn of
z the bed, the ad v&nemg and recedmg carriage,
the two cutters moving recti iilneally in diﬁer-
ent horizontal planes to form two separated
kerfs, with a horizontal web between them,
{ and a breaking or cutting mechanism inde-

pendent of the said cntterg toremove the said

i web, substantially as set fm th.
3. Inamining-machine, thecombination of
the bed, the carriage, twe oppositely-acting

75

8::1_'_' |

cutters movmg tra,nsvm sely to the path of ad-

vance of the carriage and forming separate

kerfs, cutting demces mdependem of the 85
atoresaid cutters for connecting the twosaid

- kerfs at the ends, and means substantmily as

' described for bre&kmﬂ* or cutting the web '

i which lies between the sepa,mted kerfS sub-
stantially as sef forth.

4, In a mining-machine, the combm&tmﬂ -

with two oppositely-working eutter-bars ar-
ranged one above the other, of a shaf$ jour-

breaking or cleaning teeth, substantially as
and for the purpose set for th

90

naled in the rear thereof and provided with -

95

9. In a mining-machine, the cambmamon

mbh the bed and the advancing and reced- .

ing carriage, of a revolving shaft having a
cam-groove, and two cﬂttez bars pmwded

103

| with pins mmult&neougiy engaging said cam-

grooves at the top and bottom respectwely,
_.wher&by said eutter-bars are simultaneously
reciprocated in opposite dueetwns substan-
tially as set forth.

- 6. Inamining-machine, the aembmatmn of
the bed, theadvancing and receding carriage,
the ﬂpp{}sztely-reezpi GG&LIB“‘ Gntters moumed
ontheend of the carriage, a mtary fransverse
cutter-barupon the front end of the carriage
immediately behind the cutting &ppmatus
power-tr a,nsmﬂtmﬂ* devices connecting said
shaft with the recipme&ﬁﬁg cutters for im-
parting motion to the latter, the chains en-
gaging with said cutter-bar and extending
| backward on the longitudinal lines of the car-
| riage, therear Gh&lﬂ-dl iving shaft, and power

I05
116

115

| mechanism for actuating the 1&1;1391 substan-

tially as sef forth..

7. In a mmmﬂ*-m@ehme, the combmatwn

with the bed and the carriage, of the verti-

cally-separated transversely-arranged cutters

| mounted at the front end of the carriage, the
cross-shaft mounted in said carriage immedi-
ately behind the cutters, a cam mounted on
sald shaft for operating the cutters, and cut-

3. In a mining-machine, the combination
with a shaft carrying a drum provided with
a cam-groove, and cutter-bars arranged one
! ab(}?e the other and provided with pins work-

120

IZS

ters secured to.the cam for euttmﬂ* a path
| therefor, substantially as set forth.
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ing in said groove, of breaking or cleaning
teeth projecting from said shaft substantmlly
as set forth.- -

9. In amining-machine,the combination of
the bed, the cearriage, the cutting apparatus
on the carriage, the longitudinally-arranged
stationary threaded feed-shaft, the reversible

nutsurrounding said shaft and rotating inde-

pendently thereof,the sleeve around the shaft
and secured to the nut, and the loose wheels
mounted upon the said sleeve and rotating in
opposite directions at different speeds, and

adapted to be alternately engaged with said

nut, substantially as set forth.

10. The combination of the bed, the car-
riage, the cutting apparatus on the carriage,
the longitudinally - arranged, stationary
threaded feed-shaft secured to the bed, the
rotating, reversible nut surrounding said
shaft, the two continuous revolving worms
transverse to the feed-shaft, the two oppo-
sitely - rotating, differently-speeded worm-
wheels surrounding said feed-shaft, and ‘the
cluteh adapted to slide relatively to the ro-

tating nut and to alternately connect the

worms therewith, substantially as set forth.

11. The combination of the bed, the car-
riage, the cutting apparatus on the carriage,
the stationary, threaded feed-shaft fastened
rigidly to the bed, the rotary, reversible nut
surrounding and engaging with said shatt,
the rotary sleeve carrying the said nut and

T

- mounted in bearings on the carriage, the two
loosely-mounted, oppositely-rotating wheels

on said sleeve, the two differently-speeded
trains of gearing respectively driving the said
loose wheels; and the cluteh for alternately
engaging the loose wheels with the sleeve,
substantiaily as set forth.

12. In a mining-machine, the combination

with a stationary bed, a carriage mounted

upon and sliding in- ﬂ'mdes in sald bed, a mo-
tor mounted on said c carriage, and cuttmﬂ' ap-
paratus actuated by the motor, of the earriage
advancing and withdrawing mechanism, con-
sisting of the two parallel cross-shafts, D, K,
mounted on the carriage, pinions d e connect-
ing said shafts, worms on said shafts, a lon-
gitudinally-arranged, threaded shaft, an in-
ternally-threaded sleeve surrounding and en-
gaging said threaded shaft and secured to
the carriage, two worm-wheels engaging said
worms and loosely mounted on said sleeve, a
cluteh device arranged to alternately engage
the said worm- Wheels and means for secur-
ing said threaded shaft against rotation when
the cutters are advanemg‘, substantially as
set forth. |

In testimony whereof I affix my signature

in presence of two witnesses.
AROHIBLE BAILEY.

Witnesses:
J0s. M. ANDERSON,
H. D. MCLAUGHLIE
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