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 No.816,080.

UNITED STATES PATENT OFFIC‘E

HENRY HELLMAN AN D LEW IS (JONDI(JT BAYLEb OF J OHANNE‘%BURG
: TRANSVAAL | |

| ROCK DRILL OH ROCK DRILLlNG MACHINE

o Spemﬁcatlon of Lettere Pa:bent
B '- Anphuetlon filed- .&ugust 15 1904 Serml Ho 220 698

—

o ra.tenteu Ma.r._.h 27, 108.

To all whom 77 mwy concern

Be it known that-we, Henry HELLMAN
-and Lewrs CoNDICT BAYLES citizens of the
United States, residing - at’ Johannesburg,f
Transvaal,’ ‘héave invented certain new and
- useful Improvements in Rock-Drills or Rock- |

- Drilling Machines, of Wh1ch the followmg iS &

- sp ecification. -

1o

rock--drlllmg machines or engines, and are ap-.
plicable to machines in which a Velve 1S em-

"These : 1mprovements have reference to

ployed for. controlling the admission of the

Hu

compressed air or other actuating gaseous
to the cylinder on the principle of an

axial-valve chipping or riveting machine or

to & machine in,which a valve is dispensed |-

with and the piston or equivalent reciprocat-

~_ing member 1tself controls the admission of
~ the motive fluid to said cylinder on the prin-.
ciple of a valveless chipping-hammer, as well

20
25

30

as to other similar types of such machmes

- mounting  or securmg the cylmder of the
machine or engine in 1ts supporting shell or
- cradle; secondly, to means for feeding the
" machine or for traversing the cylinder longl— .- |
| other convenient manner or with any other -

‘tudinally of said-shell or cradle; thirdly

~means for rotating the cylinder, “and W1th 1t'"
the drilling-bit or cutting-tool; fourthly, to |
~means for introducin

- tive fluid into the cylinder, and,

the actuatin

~ the general construction and a,rrangement of

o I.3‘5-

40

- all ordmarf -
] ify and facilitate the dcscrlptlon;
~ of thé several improvements, we append |

-.drawmg
45

. §o°
- atransverse section on line y y, Fig.

a transversc section.on line z z, Fig. 2
.6 is-a longitudinal section of a portion of thc 151in the front

drlll-cylmd er shovnng thc poeltlon the pleton end of the ehcll or-Cra dle. 2 a.t the other

 tion of & complete machine or. éngine
- .signed to operate-without a valve;

~ the machine . or- engine, as hereinafter de—,-

scribed, and more. pertlculerly pomted out in
| formed with longitudinal ribs or wings 7
which fit into and are free to slide in

the a,ppend ed claims.

- . Arock-drilling machine or engme embody—'
- ing the features of this invention is of com-
pact, simple, and-light construction and is

capable of being readily ma,mpula,ted under
circumstances. -
To-simp

In the drawings, Figure 1 is a elde eleva.— .-

longitudinal section of the same; 'Fig.

transverse section on line z z, Frg 2; Fig. 4

or mo-;
thly, to

s thereof, in conneetion with which
we will describe. said improvements in detail.

1g 2 a,'.
3 a.*-

| assumes when under certa,m clrcumstences
‘the machineis automatically put out of oper-

55 .

ation.. Fig. 7 represents a side elevation of "~

;the machme shown in Figs. 1 to 6, illustrat- -
ing a slight modification; Flg 8, & longltudl—. -
inel section of a machine or engme in which a

valve is employed for control]mg the admis-

| sion of the actuating fluid. Fig. 9is alongi- =
_tudinal section of a portion of the cyhnder R
~showing the position the, piston assumés .
when under certain circumstances the ma-
{ chine is automatically put out of operation. .

Fig. 10 is a side elevation of the machine .=

mOdlﬁC&tIOIl |
- Similar cha,re,cters of reference mdrca,te

the same or similar pa,rts in the several fig-

“ures of the drawings. =~ . -

Referrmg to the machine or engme illus- -
trated in Figs: 1 to 6, the drill-cylinder (indi-

|

“guide 3 for the drill-cylinder 1.
cradle 2 may be formed or prowded with the

J[-cated at 1) 1s mounted in and shda,bly sup-
The 1mprovements constrtutmg our pres-'|

shown in Figs. 8 s;md 9, 111ustretmg a shght

7‘5.? -

ported by the shell, cradle, or carriage 2: To

ent invention relete first; to means for | the forwerd end of the shell or cradle 2 1s

bolted or. otherwise secured the forward -

"The shell or -
8

cone 2* for mounting it in the ordinary orany

end thereof, 1s formed an annular projection

4, and enclrcllng the cylinder at the rear of
‘said projection 4 1s a loose sleeve 5. "The
loose sleeve 5; as shown in Figs. 1, 2, and 4,.

1S constructed with a downward extensmn 6

ways 8, formed longitudinally of the shell or

1de- ,'

suitable device for the same purpose. Round.
the drill-cylinder 1, in proximity to the rear =

“cradle 2 The longn tudmel member 2 of the o

sshell or cradle is constructcd with the longl- a

tudinal inward
box=slot in -whic

to- slide. (See

the ribs or s 7 are free

ErO]ectlons 9, which form a

95

s. 3, 4, and 5.) In the

lower portion 6 of ‘the loose sleeve 5 1s ar-
ranged a bushing formed with an internal
| thread, which constitutes the feed-nut 10. 100"

e- | A nut 11 screwed over the front end of the

| .bushmg 10 serves to secure the latter in po- -

2F1%5'

d lo
of the shell or cradle 2 18 the

‘sition between it and the head or ﬂange 12,
. fﬁ;mﬁd at the othérend. Arrange g
a

tu— |

eed-

SCrew 13 It is shown located in bearmgs 14

At

guide 3 at one end and in the
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the fear'-extremity of the feed-screw 13 is se- | is formed with a recess 31 in the front ehd,

cured the crank 16, which is provided for ro-

- tating the screw 13 in either direction to

5

.

IO

traverse the cylinder 1 1(mfitudinallyr in the
shell or cradle 2. The feed-screw 13 is pref-
erably formed with a square thread, the

‘thread in the feed-nut 10 beinemade to corre-

spond. On the rear end of the cylinder 1 is

screwed or-otherwise fixed the cap or cover

17. - This cover 17 is formed with circumfer-

 ential teeth 18 (see Fig. 3) and at the rear of

the teeth 18 with a flange or shroud 19. The

feed-screw 13 is formed with a longitudinal

- groove or feather-way 20, and arranged on

L3

20

plished by fixing

sald screw 13 is g small toothed whee] or pin-

-1on 21. This pinion 21 is constructed so that

1t'1s capable of sliding longitudinally. of the

feed-screw 13, but is prevented rotating inde-

pendently on said screw. - This is "accom-
1n the center of the pinion
21 a feather-key 22, which projects into and

* traverses the longitudinal feather-way 20 in

the feed-screw 13. The pinion 21 meshes or

gears with:the teeth 18, formed round the !

cap or cover 17 inside the flange 19. It will

" now be perceived that when the feed-screw

13 1s rotated by the crank 16 the sleeve 5,

- supporting the rear end- of the cylinder 1, is
traversed longitudinally in the gnidewdys 8

20

1n the cradle 2, which sleeve 5.carries with it

and advances or recédes the cylinder 1, &G_,;'l

- cordiig to the direction of rotation of the

35

17 moves the pinion 21 forward alo

.4_0

screw 13." Simultaneously the pinion 21 is
rotated and gearing with the teeth 18 on the
cover 17 rotates the cylinder 1 in thesleeve 5
and front guide 3, respectively. As:the cyl- |

inder 1 is advanced the flange 19 on the cap
ng-the
screw 13. The feed and rotation of the cyl-

inder 1 are thus accomplished by the one op-

eration of rotating the screw 13. In the cap
or cover 17 1s.screwed a nipple 23, which is

- connected, by meansof the screw-union 24;to
- the actuating-fluid-supply pipe 25. The nip-

45

50.
 the draws

55

éo

65

ple 23 communicates with -a port 26, formed

& port 27; formed longitudinally

fluid 1s condueted into the eylinder. 1.
-dri]liuf—bit (not shown In the drawings) is
carried by the front end of the cylinder 1. 1
s we show an arrangement for re-

cetving and transmitting the impacts of the

reciprocating piston to the drill-bit, which is
described in an aﬁ;p]ica.tiqn for patent filed
by us under Serial No. 210,519 on the 31st

The.
In-

H

|

ring or washer 35, of metal.

into which the extremity of the driling-bit
or cutting-tool is projected. As the piston
32 reciprocates in the cylinder 1 it impinges
upon the inner end of the impact-piece 28,

70

which transmits the blow to the drill or bit.

On the front end of the cylinder 1 is fixed the

front head 33, and between the front head 33
and the end of the cylinder 1 are located a
resilient or flexible ring 34 and a protecting

The hole 31 in
the front head 33 may be made of square or of

15

any suitable polygonal section to fit apart of -

corresponding square or polygonal section

formed on the shank of the drill or bit toinsure
the rotation of the drill-bit in unison with the
drill-cylinder. ~Other meansmay be provided
toaccomplish this. The actuating fluid, which
passes along the port 27 into the power-cyl-
inder 1, passes from the latter into the 1n-

30

terior of the piston 32 through the port 36.. -

37 1s an‘annular recess in the interior of the
cylinder, and 38 39 are ports opening to the
exterior of said cylinder. The recess 37 and
ports 38 39 constitute the exhaust-ports,
through which the operating fluid may escape
from the piston 32 when 1t is moved suffi-
ciently far to place the interior of the piston

9o

In communication with the recess 37 through .

the port 36. The ports 38 39 are, as shown,
preferably formed at opposite sides of the re-

| cess 37, so that when the cylinder 1 is passing

i

L]

The operating fluid then passes into the inte-

-
-

of May, 1904. Although we prefer to adopt
- this construction, we wish it to be under-

stood that any other suitable arrangement

may be used in substitution therefor. The
“‘shank-cap’’ or impact-piece 28 is projected
into the bore of the cylinder 1 and formed
with -an enlarged forward: extremity . 29,

end of the cylinder 1.

*

4

der 1. 'The _ _ _
lowered 1nside the piston 32) the air af the im-.

through the.front guide 3 one or other of the
ports 38 39 will alw&g's be-open.

The operation of the piston 32 in the work-
ing of the machine or engine may be briefly

described as follows: The operatng flu'd 1s.

continuously admitted into the eylinder 1

through the port 27. In Fig. 2 the piston

32 is shown in the.position it assumes at or
about the-end of the rearward stroke,at which
time the port 36 is open or partiaj]' open.

rior of the piston 32 and acting on the rear

o suiface 40 impels it on its forward and per-
- In the pa,}ill 7, which Jatter port 26 communi-

. cates wit ir

of- the cylinder 1, along which the actuating

cussive stroke. 'The parts are so adjusted
that the p'ston 32 impinges upon the inner

95

100

105

I1IO

extremity of the impact-piece 28 simultane-

ously or approximately simultaneously with

the placing of the interior of the piston 32 in 115

commun’cation with the-exhaust-ports 38 39

or when the poxt 36 1s1n communication with
the annular reeess 37 inside . the power-cylin-

ressure being now considerably

tial. pressure acting on the annular. surface

41, formed by the enlarged rear end of the
piston-32, moves the piston through itsrear--
ward stroke. The piSton 32 in its rearward

movement acquires

_ sufficient momentum to
carry .the imlet-port 36 back sufficiently far
to allow the motive flurd to pass throug

ject of aﬁtomaﬁcaﬂy-_putmn%

120

125 |

ugh the . -
TR . | port 36 t.oimpl;al it-on its forward stroke. =~
which fits into a ceunterbere 30 in the front | With the o

-The impact-piece 28 | the machine out of operation in the event:of 130 5
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~ the cutting end of the bit not ¢oming into con- | through the stationary feed-nut 10, and so
-tact with the rock or bottom of the hole be- | traverses the cylinder 1 longitudinally of the -
 ing drilled a small port 42 is formed between | shell or cradle 2. - S
" the main supply-port 27 and the interior | Referring to the arrangement illustratedin = =
5 of the power-cylinder 1. ~ In Fig. 6 the piston | Figs. 8 and 9, illustrating the.improvements 70-
73218 ilYustrated in the position it will assume | applied in the construction of a machine or .
“under these circumstances. When it im- | engine in which the admission of the actuat- =
~* pinges upon the rear end of the impact-piece | ing fluid to the cylinder is controlled by =
.28 1t drivesit forward in the bore of the cylin- | means of a valve, 45 represents the valve, -
1o der 1 until the rear end of the piston 32 over- | which is located in a valve-box 46, arranged 75
. runs the small port 42. When in this posi- | at the rear end of the cylinder 1. "The valve
ton, the piston 32 closes the main supply- | may be of any ordinary or suitable construe- -
- port 27 and also closes the port 36 to exhaust- | tion—as, for example, similar to the valve of
~ (See Fig. 6.) Thepiston 32 ‘s maintainedin | an axial-valve chipping or riveting machine.
15 this position by the air which escapes to the | In a recess in the rear end of the cylinder is 8o
" back of the piston through the port 42. By | arranged a ring'47, and next.the ring 47 1s ar-
- feeding -the machine or moving the power- | ranged the valve 45 and valve-box 46.  The -~
. cylinder 1 forward the cutting end of the bit | valve 45 operates to admit the fluid alter-
~ .. comes into contact with the rock-face and | nately through the center of the ring 47 to
20 pushes the impact-piece 28 in a rearward di- | the rear end of the cylinder 1 and piston 32 83
 rection in the cylinder 1. The impact-piece | and along the port 27 to the forward end of .
- 28 at the same time moves the piston 32 back- | the cylinder 1. - 17 is the cap or cover for the
ward in the cylinder 1-unt’l the main supply- | rear end.of the cylinder 1, which incloses the
port 27 1s uncoveredléy the piston 32, which | valve-box 46, which cap 17 1s constructed -
2. allows the motive fluid to act on the annular | with the teeth 18 and flange 19 similar to the go.
" surface 41, and so return the piston 32 to the | preceding construction, and 23 is the nipple,
~ rear end of the cylinder 1. For the purpose | 24 the screw-union, and 25 the actuating--
~-of passing a jet or quantity of the operating. ﬂuid—sul:zflypipe,- which serve for conducting
~ fluid through the impact - plece and, if de- | said fluid into the valve-box 46. 2 is the
30 sired, through the drill or bit in order to pre- | shell or cradle,formed with the cone 2%,and 3 95
 vent the overheating of the same and at the | thefront guide,in which the cylinder 11sslid- .
. same time to blow away the cuttings from | ably mounted. = The feed-screw 13 in this ar-
. ‘between the cuttin -

T
' L ]

: veel ng edges of the bit and the | rangement, as in Figs. 1 to 6, 1s.journaled at =
-+ . bottom: of .the _hoTe a ‘hole 43 is formed | 14 in the front guide 3 and at 15 in'the rear.
- 35 through the impact-piece 28, longitudinally | end of the shell orcradle 2. 1t isformed with 100 '
" ‘thereof - and communicating with a hole ; a longitudinal feather-way20,on which shides -
.« .formedlongitudinally of the drill-bit. Asmall the pinion 21, fitted with the feather-key to
-+ aperture 44 is formed longitudinally of the | rotate the cylinder 1, and the feed-nut 10 1s
. iuipiston-32, which allows a quantity of the mo- ‘carried by the sleeve 5, which latter 1s also = -
- 4o tive fluid to pass from the interior of the pis- | shaped to slide in the guideways 8, formed'in 105 .
' ton 32 into the cylinder 1 at the front of the | the longitudinal member of the shell or cradle -
s ipiston 82 and rear of the impact-piece 28, | 2. The front head 33, resilient pad 34, pro- - -
-+ ~whence it passes through the hole 43 in the | tecting-ring 35, and 1mpact-piece 28 are also
.. -impact-piece 28 and then through the dxill or | of the construction illustrated in Figs. 1to 6.
. 45 bit to'the cutting edges of the latter. = | Fig. 9illustrates the position the piston 32 110
- oovs In Fig. 7, illustrative of a mod:fication of | assumes when it drives the impact-piece 28 * ,
.= "the-arrangement shown in Figs. 1 to 6, the | forward as a result of the cutting end of the
| o eylinder 1-is slidably supported in the for- | drill or bit not coming into contact with the .
. iiward guide 3 and loosely carried at the other | rock or bottom of the hole being drilled. In. |
5o end by the sleeve 5, which is constructed to | this position any fluid leaking round the pis- ri5 -
-~ slde in the longitudinal and central member | ton 32from the port 27 escapesfrom thefront
-2 of the shell or cradle in a similar manner to | of the piston 32 through the port 48, and so
- _that described with reference to Figs. 1 to 6. | prevents such leakage from 1mpelling the pis-
. The rotation of the cylinde: 1 is in ke man- | ton32 onitsrearward stroke until theimpact- - =~
55 ner effected through the medium of the pin- .giece 28 is driven back in-the cylinder 1 by 120
" “ion 21, revolubly mounted. on the rear end-of | feeding the machine forward or otherwise.

- the feed - screw 13, ‘gearing the teeth '18, | ~ In Fig. 10 we illustrate the machine shown
- formed round the cap or cover 17, closing the | in Figs. 8 and 9; but, arrange the feed-nut 10 =
"+ = tear end of the cylinder 1. Instead of jour- | in the forward guide 3 instead of in the sleeve = .
. 6o naling the feed-screw 13 in the front guide 3 | 5 and journal the feed-screw 13 in the sleeve 125
-wi; and. rear-end of the:shell or.cradle 21t is in | 5, (similar to Fig. 7,) so that the feed-screw -
~-Ta71:this case journaled in and carvied by the lower | 13 moves with - the .cylinder. and is trav-
i end 6 of the sleeve 5 and the feed-nut 10 is | ersed longitudinally of the shell or cradle 2 -

. _ R A
r

]
-t
.1‘1‘: | 1 -.-.
vl m. om [
| T T
T _*':I*h..;rl!‘-\.'l. i
relae w0 a0 e ..
; .
. ' oo -

v fw il fixed in the front guide 3. As the screw 13 | by screwing it through the stationary feed- - =~
' 65 is rotated by means of the crank 16.it works | nut 10, = T 1ge
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What we claim as our invention, and desire

 to protect by Letters Patent, 1s—

1. A rock-drilling machine or engine com-
prising in combination a drill-cylinder carry-
ing the percussive apparatus, a shell or cradie
provided with a forward guide.in which said
cylinder is slidably mounted, a loose sleeve
encircling sald cylinder constructed to slide

~ in guideways formed in said shell or cradle, a

. IO

feed-nut carried by said sleeve, a feed-screw-

stationarily carried by said shell orcradle, and-

means for rotating the screw to traverse the

~ sleeve and with it the cylinder longitudinally

I5 .

of the shell or cradle.

2. In a rock-drilling machine or engine, 1n
combination, & drill-cylinder carrying per-
cussive apparatus, a shell or cradle provided
with a front guide in which said cylinder 1s

- shdably and rotatably mounted, a sleeve en-

20

.30

circling said cylinder, connections for giving
a slida,%le engagement between the sleeve and
the shell, and connections comprising a ro-
tatablé shaft, for advancing and retracting

the cylinder aforesaid, and gearing between

said. shaft and the cylinder, for rotating the
latter, upon rotation of the shaft aforesaid.
3. In a rock-drilling machine or engine, in

combination, a drill-cylinder carrying per-

cussive apparatus, a .shell or cradle with
which said cylinder 1s slidably and rotatably
mounted, connections for advancing and re-

. tracting the cylinder, comprising a feed-shaft

- which rotatably engages a part carried by the

35

. combination, adrill-cylinder carrying the per- |
cussive apparatus, a shell or cradle in which

40

cylinder, and gearing between said shaft and
cylinder for rotating the latter upon rotation

__of the feed-shaft aforesaid.

4. In a rock-drilling machine or engihe, n

said cylinder is slidably mounted, a feed-nut

- carried by said shell or cradle, a feed-screw

45

revolubly carried by the cylinder working
through the feed-nut to move the cylinder
longitudinally of the shell or cradle, and gear-
ing between the ¢ylinder and feed-screw for
rotating the cylinder. by the rotation of the
feed-screw. - ) o

5. In a rock-drilling machine or engine, in
combination a drill-cylinder carrying the per-
cussive apparatus, a cap or cover fitted at the
rear end thereof said cover being formed with

~ circumferential teeth, a shell or cradlein which

5§

sald cylinder is slidably mounted, a feed-
screw, a nut for traversing the cylinder longi-
tudinally of 1ts shell or cradle, a pinion car-

ried by sald feed-screw, means for compelling

sald pinion to rotate with said screw while

60

~combination, adrill-cylinder carrying the per- | t
cussive apparatus, a cap or cover fitted at the

permitting 1t to slide longitudinally thereof
and means for maintaining the pinion in gear

‘with the circumferential teeth on the cap or
cover. B |

6. In a rock-drilling machine or engine, in

-

circumferential‘ teeth, a sheil or cradle in

| which 'said cylinder is slidably mounted, &
feed-nut and a feed-screw working théie-

through for traversing the cylinder longitudi-
nally of its shell or cradle, a pinion caymed by

sald feed-screw formed with a feather-key en-
gaging a feather-way formed longitudinally of

the feed-screw so that the pinion is compéelled

to rotate with said screw and permitted to
slide longitudinally thereof, means'for main®

taining said pinion in gear with the circum-
ferential teeth on the cap or cover and means

for rotating the screw to feed the drill and at
| the same time rotate the cylinder, substan-
tially as desecribed. :

7. In a rock-dnlling machine or engine, in

combination, a drill-cylindér carrying per-
cussive apparatus, a cap or cover fitted at the
rear end thereof, sald cover being foried

with circumferential teeth, a shell or cradle
in which said cylinder is slidably mounted, a

sleeve revolubly supporting the rear end of

said cylinder and provided with ribs or wings

735

80

which traverse guideways formed in the shell

or cradle, a feed-nut and a feed-screw work-

ing therein for traversing the cylinder longi-

Qo

tudinally of its shell or cradle, a pinion car-

ried by said feed-screw formed with a feathet-

key and engaging a feather-way formed lon-
-gitudinally of the feed-screw so that the pin-

ion is compelled to rotate with said screw,

and formed to slide longitudinally thereof,

means for maintaining sald pinion‘in gear

with the circumferential teeth on the cap or

cover, and means for rotating the screw to
feed the drill and at the same time rotate the
cylinder, substantially as described.

95
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8. In a rock-drilling machine or engine, in

combination, adrill-cylinder carrying the per-
cussive apparatus, an impact -piece located

in the front end of said cylindér which serves

to receive and transmit the impacts of the
percussive apparatus to the drill or bit, means
for compelling the drill or bit to rotate in uni-
son with the cylinder, a shell or cradle in

which the cylinder is slidably mounted, means

for mounting said shell or cradle, a sleeve in
which the cylinder is revolubly supported at
the rear end, a feed-screw and a feed-nut for
moving the cylinder longitudinally of its sup-
porting -casing and gearing carried by the
feed-screw and cylinder for rotating the lat-

ter when the screw is rotated to feed the drill,

substantially as described.
9. In a rock-drilling machine or engine, in

combination, a drill-cylinder carrying the per-
“cussive apparatus, an impact-piece located in
the front end of said cylinder which receives
and transmits the impacts of the percussive

apparatus to the drill or bit said piece being

formed with a longitudinal hole to permit a -

qﬁlrantity of the actuating fluid to pass there-

65 rear end; thereof said cover being formed with | the cylinder, a shell or cradle formed with a

3

ough from the cylinder, means for compel-
ling the drill or bit to rotate in unison with

105
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- mounted and constructed to form longitudi-’

10
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front giide in which the cylinder is slidably

- nal feather-way and a feed-nut operating in | engagement between thesleeve and thecradle;

“acap at the rear of the cylinder and provided

conjunction with, the feed-screw for moving

~ the cylinder longitudinally of the shell or cra-

- dle, a'cap or cover fitted at the rear end of the
cylinder formed with circumferential teeth
and with a flange at one side of said teeth, a

inion carried by the feed-screw fitted with a |

- 15

feather-key slidingin thelongitudinal feather-

~ way 1n said screw so that the pinion is com-

initroducing the motive fluid into said cylin-'
der, substantially as described. -

aforesaid sleeve-acts as a shroud, a pinion.en-

gaging said teeth and connections for rotat-

i - .

‘ing the pinion. -

In witness whereof we have hereunto set.

our hands in the presence of two subscribing

‘witnesses.

" HENRY HELLMAN.

. .
‘ r
5 |
1
e
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~ nal guideways, means for mounting said shell | . 10. In a rock-drilling machine or engine, in
- orcradle, asleeve in which the cylinder isrev- | combination, a drill-cylinder carrying percus-
- 5 olubly supported at the rear end, said sleeve | sive apparatus, a shell or cradle provided with
- being constructed with longitudinal ribs or | a front'guide in which said cylinder is slidably
~wings traversing the guideways in the shell or | and rotatably mounted, a_sleeve: encircling
- cradle, a feed-screw formed with a longitudi- | said eylinder, connections for orving a slidable

30

‘with circumferential gear-teeth for which the -

35

- pelled to rotate with the screw and permit- |

- ted to slide longitudinally thereof, means for
20 rotating the screw to move the cylinder lon-
~ gitudinally of the shell or cradle and to simul-
taneously rotate said ¢ylinder and meansfor |-

. LEWIS CONDICT BAYLES.
- Witnesses:. .~~~ . -
- CHAS. OVENDALE,

- R. OVENDALE.
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