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SPECIFICATION forming part of Letters Patent No. 417,004, dated December 10, 1889,
. Application filed August 9, 1883, Serial No, 320,302 {No model.)

To all whom it may concerr.:

Be it known that JOSEPH F. DITTMAN, a
citizen of the Untted States, residing at Pitts-
burg, 1n the county of Allegheny and State of

5 Pennsylvania, invented certain new and use-
ful Improvements in Rock-Drills, of which
the following is a description.

This mventmn relates to 1mp1*0vements 11
that class of rock-drills which employ a re-

1o ciprocating drill-rod that is adapted to be ro-
tated a limited distance at each reciprocat-

g movement thereof; andthe object of this-
invention 1s to improve the mechanisms for

imparting such reciproecating and axial move-
15 ments to the drill-rod, as well as to provide

means for readily throwing the machine out

of gear 1o enable 1t to be returned to its nor-
mal position for drilling anotheraperture into
the rock, to provide means for adjusting the
2o drill-rod longitudinally within the contriv-

ance by which 1t is carried, to enable said

drill-rod to be adjusted for cutting holes of

different depths, and to provide improved

- means for giving to the drill-rod a power ful
25 ‘downward Stl OLO

With these primary ends in view and stch

others as pertain to this invention, an up-

right supporting-column is provided, which
is adjustably mounted on a suitable base, and
30 on sald column 1s supported a traveling or
movable frame which carries the reciprocat-
ing drill-rod and the various operating mech-

anisms of the machine. This carrying-frame

1s mounted on the upright supporting-column
35 S0 as to move longitudinally thereon, and it
is adapted to be fed or moved a limited dis-
tance at each downward stroke of the drill-
rod by feed mechanism which is controlled
and operated by the drill - rod. This feed
40 mechanism consists, essentially, of an endless
feed-screw which 1s axially journaled in the
lower eud of the adjustable carrying-frame
and 1s geared to a rack on the upright sup-
p@rhnn*—column the upper extremity of said
45 screw having a ratchet-wheel fixed thereto.
With this ratchet-wheel engages a spring-
pressed feeding-pawl, which is pwoted on and
carried by an endwne-movable horizontal bar
or rod supported in aligned bearings on the
so main frame, and this bar or rod has one end
therecof normally projected or forced—as, for

| inﬁtance, by a spring—into the path of atrip

device, which is carried by the vertically-re-
ciprocating drill-rod, whereby when the drill-
rod and the trip carr ie(l thereby descendsthe 55
trip impinges against the endwise-movable
horizontal bar and forces the latter rearward
& limited distance, which movement of the
bar operates the feedln o-pawl carried by the
bar to turn or rotate Lhe ratchet-wheel and 6o
the endless screw a sufficient distance to
lower the main frame on the upright sup-
porting-column. After the trip passes the
bar and the latter is released therefrom the
bar is automatically returned to its normal 63
position and the feeding- pawl engages the
succeeding tooth of the ra,tc,het wheel so that

‘the parts are in condition. for operatmn on

the following downstroke of the drill-rod.
When the emrymn-frmne has been lowered 70
the desired distance or to the lower limit of
the rack, the feed-screw can be dlqenuawed
from the rack to.enable the earrymﬂ-‘fmme to

be elevated manually on the supporting-col-
umn, which disengagement is accomplished 7z
by the following 11‘1@0]331115111 The shank or
end of the feed-sereﬁ is fitted in an eccentric-
sleeve that is journaled "in the carrying-
frame,and on its lower face or end said sleeve
carries a horizontal arm, which in turn has a 8o
vertically - movable 106]{11’19‘ handle at its
outer end, said handle bemﬂ* controlled by a
colled spring which normally forces one end
thereof into a slot or aperture on the main
frame, so as to lock said handle, the horizon- 8z
tal arm in which it is suppor ted and the ec-
centric sleeve in place. To dlsenwaﬂ*e the
feed-screw from the rack on the supportmﬂ*—
column, the handle is drawn down against
the tension of the spring to withdraw its up- go

per end from the slot or aperture, and the

handle and arm are turned away from the
carrying-frame, which movement of the arm
turns the eccentrie-sleeve axially and throws
the feed-screw laterally from the rack on the g9g
supporting upright column, thus disengaging
the screw fl om the rack a,nd permlttmﬂ' the
carrying-frame to be readily elevated on the
SUppOI‘Lan -column. The drill-rod is carried .
by and arranged longitudinally within a:ver- 100
tical tubulfw mandrel, and this mandrel is
supported and guided in suitable bearings or
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The

which are adjust-

guides on the main carrying-frame. link being eonneeted or pivoted to a rotating
mandrel is provided at intermediate points | erank at a point some distance from its axis,
of 1ts length with two collars, which are spaced | whereby the link aind arm serve to COMPress ~o
a su1table distance apart to receive between | the spring-band around its shaft when the
5 themselves a cross-head, which is confined | cam-lifters operate to elevate the mandrel.
against endwise play on said mandvrel by the | To the mandiél is connected through the me-
collars thereon. This cross-head is fitted | dium of the cross-head, which moves there-
loosely on the mandrel, so that the latter can | with, one end of a cmled spring, the other 73
_turn or rotate axially therein, and the cross- | end of which spring is connected to the end
1o head moves with or partakes of the longi- | of the spring-band attached to the carrying-
tudinal reciprocating motion of the mandrel frame, whereby when the mandrel is lifted the
and drill-rod, the cross-head being confined spr*nw-bﬂ,nd is contracted around its shaft
agalinst axial rotation or movement with the | and the coiled spring distended, so that when 8o
mandrel and drill-rod becauseit engages with | the mandrel is released from the lifters the
15 ‘and slides in vertical guides on the carr ying- | tension of these two springs is at once relaxed
frame. 1o the 1*eclprocat1nﬂ Cross - head to cause them to exert a strong pull on the
which moves longitudinally with the man- | mandrel and impart to the latter a powertul
drel and the drill-rod,is secured or fixed the | downstroke. The drill-rod 18 provided at in- 85
lower extremity of a vertical rod or bar which | termediate points of its length with transverse
20 18 arranged parallel with and laterally of the | apertures, in one of which fits a transverse
ma,ndrel the apper end of said rod or bar key that impinges or bears against the lower
being gmded in a fixed guide on the carry- | end of the hollow or tubular nmndtel to pre-
-ing-frame, and this vertical bar or rod, which | vent the drill-rod from moving endwise in the go
 moves with the cross-head and the mandrel mandrel under the shock or jar of the drill
25 carries two friction-rollers, which are spaced a | when it is violently impelled against the rock
short distance from each other, and against | being drilled, and the drill- md is clamped to
which rollers act lifters or arms. These 1ift- | the mandrel by means of one or more set-
ers or arms are arranged one below the other | screws,so as to rotate or turn therewith. By 05
and are carried by a 51101’*1; driving-shaft that | means of the transverse apertures in the drill-
30 ‘'1s suitably journaled in the carryuw-fr ame, | rod,theé removable key,and the binding-serew
the driving-shaft also carrying a balance or the drill- rod can be adjusted 10n01tudma,11y
fly wheel and a gear, which gear meshes with | in the mandrel, without changing or adjust-
another gearon a power- shaft havinga crank | ing any of the operatwe meehamsms of the 100
. adapted to be rotated by hand to drwe the | machine, to adapt the drill to enter holes of
- 35 operating mechanisms of the machine. The chfferent depths.
| mechanism for imparting a limited rotary Toenable others tomore readily understand
motion to the mandrel consists of an end- | this invention, we will now proceed to a dc-
wise-movable rack, which is arranged in a | tailed de‘:Cl"lptl_Oll thereof in connection with 1053
suitable guide in the upper part of the car- | the accompanying drawings, in which—
40 TV mﬂ-frame and one end of this rack is con- Figure 1 is a side elevation of a rock-drill
- nected to the upper end of a lever which is | constructed in accordance with this invention.
fulerumed to the main frame and has its | Fig. 2 is a similar elevation taken from the
lower end acted on by a cam which op- opposite side of the machine. Fig. 3 is a de- 110
erates to move the lever, so as to slide the | tail view of a part of the manchel the drill-
45 rack back and forth in a line at right angles rod, and their adjunctive devices. Fig. 4 is
to the vertical play or movement of the a horuon‘ra,l detail sectional view throuﬂh aQ
mandrel. The reciprocating mandrel car- | part of the main carrying-frameand the eross-
ries a gear which is fixed thereon, and when | head, showing the endwise-movable horizon- IT5
_the mandr el and cross-head thereon are | tal bar and the feeding-pawl in plan. Fig. 5
5o elevated by the lifters on the disk of the driv- | is a detail view, partly in side elevation and
ing-shaft, this gear meshes with the rack, jin section, to show the means for disengag-
whleh rack 18 then operated by the lever and ing the J_eed -serew from the rack on tlle up-
cam so as to turn or rotate the gear and man- 1'1011’[ supporting-column; and Figs. 6 and 7 120
‘drel on their axes, the gear Whell it 1s disen- | are detail views in plan and hor 1z0ntal sec-
¢ gaged from the rack and on the downstroke | tion, respectively, of the cam for throwing
of the mandrel having one or more of its teeth | the endless feed-screw into and out of gear
fitted in a guide-groove on the carrying-frame, | with the rack on the supporting-column. Flﬂ
which gear thus serves to prevent the man- | 8 is a detail view in elevahon showing the [25
drel from turning axially oa its downstroke. | cam 29, the lever 28, and rack 27 for mtatmﬁ
6c The device forimparting a downstroke to the | the nmndrel when the latter is elev&ted
mandrel and drill-rod after they have been Like numerals of reference denote corre-
lifted consists of a coiled-spring band which sponding parts in all the figures of the dmw—
has one end attached to the carrying-frame | ings, referring to which— = - 130
and its other end attached to an axial shaft 1 deqwnates the base of the improved rock-.
“h5 -which is journaled in the carrying-frame, and | drill, which can be fixed in any desired hori-
this shaft has at one end an arm, to which is zontal position on the surface of the ground
connected’ a link, the opposite end of sald i or rock by means of feet 2,
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" a.bl} seeured or elamped to the base by set-

- stance, by a sloted

0

screws 3. Upon this base 1 is adjustably
mounted, as at 4, an upright Supl)()l‘tlnﬂ -¢0l-
umn 95, which can be set at any desired an-
gle with relation to the base, and which can
be held in a steady fixed pomtwn—-——as for in-
segment and binding-
screw; but as the means for holding the 001-
umn in position does not form an eseentlal
part of the present invention, it is not deemed

- necessary to illustrate the same 1n the accom-

- panying drawings.
‘porting-column is movably mounted a verti-

Upon this upright sup-

- cally-sliding carrying-frame 54, which con-

20

- sists, eseenual]y of two Vermecﬂ bars 56 567,
_whleh are connected together by emtable
transverse arms, the elwned bearings 54’ 5477,

which fit and shde over the upuﬂht Support—
ing-column 5, the bearings or guides 23 24,

".;urang‘ed on one side of the frame, in verti-
cal alignment with each other, to receive the

vertically-reciprocating drill-mandrel, and a

vertical bar 42, which is arranged parallel

~with the bar 567 of the carry mn*-frame and is

detachably secured, as by bolts to the alwned

“bearings 23 24 of the frame, as shown.

In the lower transverse arm of the carry-

ing frame, at a point between the bearings

| ei’ "and 23, is journaled or fitted an eﬂally-

30

turning eccentric-sleeve 18, through which

peesee the shank or stem of an endless feed-

35

serew 7, so that said serew is carried by the
'eecentrm—sleeve, and the position of which

screw with relation to a rack 6 on the sup-
porting-column 5 can be determined by the
eccentric-sleeve. The eccentric-sleeve is nor-
mally held 1 such position that the feed-

- screw engages with the rack by means of a
horizontal arm 19, that is secured to the

40

lower face or end of the eccentric-sleeve, a
vertically-movable locking-handle, which is
fitted 1n the outer end of the arm and is
adapted to enter a slot or aperture 22 in the

“lower transverse arm of the frame, as indi-
45 C

cated in Iig. 5, said locking-handle being

“normally p103eeted or forced mto said aper-

~aperture or slot 2
away from the frmne 54, and thus turn the

ture or slot by a coiled spring, which fits
around the upper end of the ha,ndle By de-
pressing the handle against the tension of the
spring to Wlthdraw lts upper end from the
2 the arm 19 can be drawn

~eccentric-sleeve 1o thereln which operates to

55

60

| 1110-f1 Qe beln

withdraw the feed-screw f] om  engagement
with the rack 6, whereby the frame 04 ¢an be
adjusted or moved longitudinally on the up-

“right supporting-column.

)\ he feed-serew is automatically epemied
to move the carrying-frame a limited distance

downward on the supporting-column at each

reciprocating movement of the drill-rod and

- its mandrel, the mechanism for accomplish-

ing which automatle movemenb of the carry-
y as follows: To the upper ex-
tl(,mlty of the stem or shank of the feed-
serew is secured a ratchet-wheel 8, (see Fig.
4,) with which ratchet engages a feedmn—

-pawl 9, that is pwoted to and carried by
:horlzontal endwrse-moveble bar 10, mounted

so as to slide in aligned bearings or guides
10" on thie bars 56 567 of the carrying mframe
This feeding-pawl is normally held 1n en-
gagement with the ratchet-wheel by a spring
11 Wthh 15 also fixed to the- reciprocating
bar 10, and when this bar is forced in one di-

1eetlor1 the pawl is drawn so as to turn the

7©

75

ratchet-wheel one tooth and thus rotate the

feed-serew fora limited dlsta,nee the feeding-

pawl engaging with the sueeeedmﬂ* tooth of

the re’rehet W hen the horizontal be,r 10 18 re-
turned to its normal position.  This horizon-
tal reciprocating bar is normally projected

into the path of a trip 12 by means of a
spring 117, and said trip 12 is carried by a re-

crproeetmo* cross-head 14, that moves verti-
cally with the drill- ma,ndrel 13, the end of the
bar 10 being beveled to adapt the trip 12 to
readily elear the same when the drill red and
mandrel descend. |
The drill-rod 17 carries a dl"lll 30, of any
preferred form, at its lower end, and said drill-
rod 1S arranned ]O]lﬂ‘ltlldlﬂcblly within .and
carried by a tubuler mandrel 13, said drill-
rod being adjustable longitudinally within
the ma,ndrel T'he drill-rod is clamped to the
mandrel by means of a binding-screw 32, so
as to rotate axially with the mandrel .‘emd in
order to prevent the drill-rod from moving
longitudinally within the mandrel under the
shock or jar of the blow of the drill which is
forcibly 1n1pe]1ed against the rock, a key 311s
provided, which is fitted in one of a series of
transverse slots 33, formed at suitable inter-
vals in the d rlll-red said key bearing or im-
pinging against a collar 20 on the 10wer ex-
tremity of the tubular mandrel.
ous that the drill-rod can be adjusted longi-
tudinally within the hollow mandrel to ‘Ld&pt
the drill-rod to enter holes of varying depths

by removing the Ley 51 and releasing the

clamping - serew 32, when said rod ecan be
moved longitudinally within the mandrel and
again secured thereto by again inserting the
key in one of the slots 33 in the rod, so as to
impinge against the end of the ma,ndrel and
turning tlle clmnpme-.serew against the rod.

The tubular mandrel 135 is fitted so as to
slide freely in the aligned guides 23 24, and
at intermediate pmnts of 1135 length it is pro-
vided with two fixed collars 45 46 which are
spaced apart a suitable (:hstanee to receive
between themselves the reciprocating ¢ross-
head 14. This cross-head has a central axial
passage or bore (see Fig. 4) through which

| the tubular drill- 111.;111drel passes, So thet the

cross-head is fitted loosely on the mandrel to
adapt the latter to turn axially in said eross-
head. The cross-head is limited to Trecipro-

cating movement longitudinally of the carry-
1110-fleme by means of flanges 14 15, which
are arranged on opposite bldeS ot the CTOSS-

| head, (see F'ig. 4,) said flanges being fitted in -

]011{1‘1 udinal n*mdeq or ways 15743, formed in

'the opposing faces of the bars 567 and 42 of

S0
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the oa,rrymﬂ—fl anme, the o

cleats orﬂm]ﬂ es- ther'eon the upper extremi-

ties of the . ﬁannos Whloh form the guide or
way 43 on the. bm' 42 terminating a,t points
asuitable distance below the upper gnide 24

- of .the drill- mandrel so.that a gear-y vheel 26

10 £

20

40

55

6o

faces of the lifters 38 39

on said mandrel can turn on ltb axis without

mterference from the ﬂ‘mdo or Way 43 When

4 . H o

B The meohamsm for lifting the mandrel and
the drill-rod carmod by the mandrel will now
be described. To the reo1p1ooetmﬂ= Cross-
head . is attached .the lower end of a vertical

bar or rod 30, the upper. | extremlty of whleh

is fitted .and guided .in fixed guide 15’/ on
-the oal,rymn*-freme and Qiﬁ;ld Vertloa,l Jbar
or rod 30 carries two fmotlon rollers 40 41,
,whloh are. loosely ;Journaled on suitable pms_

or.shafts.fixed to the ;bar or 1'od Aﬂ‘amst
these friction-rollers i lmpmn*e the ouwed Sur-
Whlch are Arra nﬂed

one ‘below .the other, ancl are carried by a

single rotary dlsh 4’7 Wthh is common to
;both lifters.

‘This disk 47 is fixed.to, one end of a rotary
driving-shaft 37, th&t 18 smtably journaled

on. the bar 56 of the oarrylng frame,*the OP-
30 posite end of which shaft cairies a. fly or.bal-
‘ance wheel 36.
.fr-om a . pawer- Sha,ft 34/

The dl"l Vmcr-shaft 37 18 a riven
by mea,ns of mter-

rrrrr

hhhhh

drwmn shafts respeotwoly end smd ]_JOWGI-
35 .
_.mfr-freme, and has a crank 34”’, by which the
shaft can be conveniently 1*otated Dby hand.
Tt is obvious that when.the crank .is turned
the two shafts and the ¢
and. that the lifters impinge against the fl‘lC-
tion:-rollers to .raise the rod or bet-‘

shaft is 301:11*naled on the bar 56 of the carry-

cam 47 are rotated,

30, the
cross-head, and the dl 111—111&]1(11"61

In 01de1* to adapt the lifters 88 o9 of the

rotary. drwmﬂ-shaft 37 to.lift the’ 1"601[)1‘0(3&1:—

ing. mandrel a sufﬁelent distance and cause
_-the pinion 2 26 on said mandrel to clear the

longitndinal gnide 43 of the carrying-frame,

&n?l,ld lifters 58 39 are arranged radially with
relation to the shaft 37, so that .the. hfters

50 .

s‘mnd at dlf‘ferenb cmn*les to the Sheft and are

_.edapted to euooesswel} engage or contact
with.the frlotlon rollers 40 41
39 first engages “with the. hlotlon roller 40 to

elevate the CT oss-—head and mandrel a part of

the upward movement, and before the lifter

59 passes the fllotlon-rollol 40 the lifter 38
engages the roller 41 and operates to elevate

_the oross—head and mandrel to.the hmlt of

their upward movemen{, as will be leadlly
underetood
The drill-mandrel is provided with a gear-

wheel 26, one or more teeth of which fit i in the
guide 43 of the bar 12 when,the mandrel is

_'lowered and dm'mﬂ the downetroke of the

‘mandrel, in order to adapt the gear-wheel
and ﬂ'mde to hold the mandrel a,ﬂemst rota-
tion When moving loncrltudmalljg in the frame, | advantages thereof, and we would therefor

guides orways being |
formed either by g ﬂ'rooves in ,the bars or by

h_tended
‘mandrel the shaft 517 of the %prmb-bend 1S
rotated by its connection with the cam 47, so

Tllllb the hfter' |

417,004

and when the mandrel is elevated to its high-
est point the gear-wheel is disengaged from

the guide 43, and the mandrel is turned ax-
1 ally 2 limited distance in order to adjust or
rotate the drill 30 on the drill-rod. This
axial rotation of the mandrel is accomplished
by a sliding or horwont&lly—moveble rack 27,
'Whloh is O*mded in a guide 29 on the.bar 56’

of the frdme one end of said rack. being piv-

;otelly oonneoted to the upper end of a ver-
tically-disposed lever 28, which is fnlerumed
near its lower end, as at 287, to said frame,
the lower end of the lever bemn operated on
by a cam 29, fixed to the dl‘lVlDﬂ‘-Shaft 37.
As, the mandrel is elevated by tho hfters the
cam 29 Opemtes to adJust the rack, so that

one end thereof engages w1Lh the pinion 26

on-the. mandrel as: 1t 1eeohes its highest point
and. the pinion, is, dlsenﬂ'eﬂ‘ed from the guide
43, and while,the mandrel is in its elevated
;poel‘rlou and before the lifters are released
;.therefrom the oam 29 is. turned to move the
ion 26 a,nd the 111*'111 mandrel before the man-
L_drel is. forolbly 1mpe11ed downward, the pin-

ion 26 again engaging with the ﬂmde 43

-__When the mfmchel desoends

The.drill-mandrel, rod, and dmll are. fOl‘Cl-

bly. 1mpe11ed downward by means of a spring-
‘band 51 and a coiled spring 52.
band has one end ‘rhereof atteohed to the
frame 54, (see Fig. .;,) and the other end is
Secured to an axial shaft 51, which is suit-
.ably journaled in the lower end of the frame,
and one end of this shaft carries a rotatlnﬂ
arm 50, having a p1‘0;|eot1ng pin 49,which ﬁts
in a. sooket in the lower end of a hnk 48, the
opposite end of which link is pwotelly COn-
nected to the rotary cam 47 at a point some
‘distance from the axis the1 eof.
the coiled

The. spring-

One end of
spring

ciprocating cross-head 14, 'When the recipro-

cating mandrel 15 and CrosSs- head 14 are ele-

veted by the lifters, the coiled spring is dis-
and durmo ‘the elevatlon of the

as to compress said Spr: ing around the Shoft
whereby when the mandrel is released from

the lifters the combined tension of the coiled
spring and spring-bands operate to forcibly

impel the mandrel downward and violently

throw the drill ag amst the rock.

The oljel'atlon and advantages of the 1n-

vention will be readily understood and ap-
preciated by those skilled in the art from the
foregoing desomptwn taken in oonneotlon

Wlth the drmmnns
‘We are aware that changes in the form

‘and proportion of parts of the ‘mechanism

herem shown and desombed as an embodi-
ment of this invention can be made without

departing from the spirit or sacrificing the

52 1s (,onneoted to .the
_Spllnﬂ‘-band near. 1ts point of attaohment to
the frame, and the opposite end of said ooﬂed
spring is etteohed to an arm 52’ on the re-

70
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have it understood that we do hold ourselves |

to make such modifications as fairly fall
within the scope of the invention.

Having thus fully deseribed the 1111.*@1111011
what is clmmed as new, and desired to be se-
cured by Letters Patent, is— |

1. In a rock-drill, the combmatmn of a car-
]}’11]G-f1‘ e hmunﬂ the longitudinal g llld(}b

Or ways, a 10(*11)1"00&“11*—“1 m{md]el can 1'*3 ing a

gear-pinion which is fitted in the 101’1(}1&1(1111{11
guides to hold said mandrel against a\ml I'0-
tation during a part of its r eelprocﬁxtmﬂ move-
ment, a cr oss~11ead carried by the mandrel,
hftercs which aet against devices on the cross-
head to elevate the same, a sliding horizontal

rack adapted to gear with said pinion on the
mandrel, and means for operating the ]ELCL._.,
substantially as described.

2. In arock-drill, the combination 01 an up-
1*1ﬂht column, acarrying-frame mounted there-
on and having a reci procatmn drill-mandrel,
a feed-screw ]ournaled in said frame to gear
with a rack on the upright column and hzw
Ing a ratchet secured to.its upper extlemltv
an endwise-movable bar supported in a hori-
zontal position on guides of the frame and ar-

ranged to move 111&1111@ substantially at right
mlﬂle% tothe vertically- reciprocating mﬂmdrel
a spring for normally projecting one end of
said bar into the path of a part onsaid verti-
cally-reciprocating mandrel, and a feeding-
pawl carried by the reciprocating bar and en-

gaging with the ratchet of the feed- SCrew,

mlbstautmlly as described.

. In arock-drill, the combination of & sup-
portmn column, & carrying-frame having a

drill-mandrel, N feed-screw adapted to gear |

with a rack on the column and carrying a
ratchet-wheel, an endwise-movable bar ar-
ranged normally in the path of a trip on the |
mandrel and carrying a feeding-pawl which
engages theratchet-wheel, an eccentric-sleeve

T

which carries the feed-screw, :?md means for

adjusting and locking the e(*oentuc sleeve,

| substantially as descubcd

4. In a rock-drill, a tubular reciprocating
mandrel, a drill-rod arranged longitudinally
within the mandrel and prowded with a trans-
verse key arranged to normally bear against
one end of. the mandrel, and means for rig-
idly clamping the drill-rod to the m&nfhel
whereby the transverse key serves to prevent
endwise displacement of the drill-rod in the
mandrel under the impact or shock of the
drill, as set forth. |

5. In a rock-drill, a tubular 10@11)10(3::11;11:10
mandrel, a tl‘anwersely-—slotted drill-rod ad-
Justable longitudinally within said mandrel, a
binding-screw for clamping the drill-rod to the

mandrel and a removable key which fits in

one of tlle series of transverse slots in the

45
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drill-rod and Dbears against one end of the

mandrel, Subfatcmtmlly as described, fm" the
purpose set forth.

6. In a rock-drill,the combination of a car-
rying-frame, a 1"@011:)1‘0(3atmg mandrel, & eross-
head fitted loosely on the' mandrel,so as to
move therewith, and guided by longitudinal

ways on the frame, the rotary shaft having
' the lifters for raising the cross-head and man-
drel,a spring-band mounted on an axial shaft

which 1s driven through intermediate con-
nections with the cam, and a coiled spring
connected to the spring band and therecipro-
cating cross-head, substantially as described.

In test&mony whereof we have hereunto set

our hands this 16th day of May, A. D. 1889.

CATHARINE MARIA DITTMAN,
HENRY DITTMAN,
Admanistrators of saaid Joseph I Dzh‘m(m
deceased,.
W"ltnesse&
A.C.J OHNBTO‘J
C. b JOHNSTON.
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