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UNITED STATES

e

PATENT - OFFICE.

HENRY F. PARSONS, OF SAN. FRANCISCO CALIPOR\TIA AND HUGO BOR-‘
CHARDT, OF BRIDGDPORT CONN ECTICUT, ASSIGNORS TO DANIEL COOK,

O SAN FRANCISCO CALIFORNIA

ROCK- DRILLING MACHINE.

SPECIFICATION forming part of Letters Patent No. 281,719, dated July 24, 1888,
Application filed Septemher 12, 1881 (\0 model)

To all whom it may Y CONCern : ’
Be it known that we, HENRY F. PARSONS, of
the city and county of San Francisco, State of
California, and Huco BORCHARDT, of Bridge-
5 port, Connecticut, have" invented a -cerfain
new and useful Impl ovement in Rock-Drilling
Machines; and we declare the following to be
“a fuall, cle'br and exact deseription of the same,
reference belno had to the accompanying dmw-
10 ings, formmg a part of this specification.
Figure 1 represents a side elevation of the
machine, showing the hammer in a raised po-
sition. I'ig. 2 is a plan view of the machine
with the hammer and & portion of the ham-
15 mer-arm removed. Fig. 3 represents a sec-
tional side view, shownm the hammer in the
act of delivering a blow. Fig. 4 is a front
view. TFigs. 5 and 6 represent eel‘taill details
of construction, Fig. 5 being a. front view of
20 a section through the line z #, Fig. 1. Tig. 7
shows the general arrangement.of the cams
by which the hammer is operated. TFig. 8
shows a form of drill which may be used if
desired. Tig. 9 shows a modification of the
25 joint in the hame Fig. 10 shows a sectional
detail of the friction- bmke
The subject of the present apphea,tlon is an
improvement on a former application by said
Henry IF. Paisons, filed on the 30th day of
3o June, 1881, and on the 5th day of August,
» 1880, also on an application filed by the pres-
ent appllcants on the same day herewith.
The structure in which we prefer to embody
the inventfons which are the subject of the
35 present application may be- described as fol-
lows.

A is the frame of the machine; which is |

- preferably of the form shown in the draw-
ings.

40 hoIe, through which passes the upper portion
of the standard B. This standard consists of

a horizontal portion, provided at each end’

with adjustablesupporting pointed rods, which’
are adjustable Vertleally in. the standard B,
45 and are held in place by means of the set-
screws C. TFrom the center of this standard
B projects upwardly a rod, D, through-the
hole above men‘moued inthe 1efu of the frame

‘as shown in dotted lines, to-avoid obstlue‘ulons

In the rear of this frame is formed a

A This bar D may be adjusted vertically
with relation to the frame A, and is secured 30
in place by means of the set- screws E. This
construction not only allows of the vertical
adjustment of the standard, but also admits
of its being turned on the rod D as a center;

55
or for convenience in ﬁndmg a level bearmg

-The forward end of the frame A is forked, so

as to form two branches, as at F F, Flo 2.
From the forward end of each of the blanches
F F extend downward the guiding and sup-
porting bars G G, Fig. 4. These bals G Gare

60

‘connected at theu Iower ends with a stand-

ard, H, which is supported in a horizontal
p0s1t10n by the adjustable pointed support-
ing-bars I I, the latter passing through holes
near the extremltles of the standard- H, and-
being adjustably secured therein by the set-
serews J J.

Projecting out laterally from the extremi-
ties of the standard H are two foot-rests, KK,
which may serve to support the feet of the
operator, as hereinafter described. The stand-
ard H has a for ward bow between the bars G
G to allow for the passage of the drill.

The frame A is hinged atthe point M, so as
to allow the mwchme to be folded tovethel
and thus easily and compactly transported;
or, instead of the hinge -shown in Fig. 1, the
frame may be provided with & revolving joint
similar to that shown in Fig. 9, which will
permit the supports to adjust themselves more
readily to varying surfaces, and which can be
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‘easily taken apart for the more convenient

transportation of the machine.

N is the drill, which is shown in a vertical
position, and situated midway between the
supporting and guiding bars G G. - This drill

85

-is- connected at its upper end by the coupling

P with the drill-rod O. The drill-rod O passes
upward through the barrel R, the drill-rod
being so fitted to the interior of the barrel R
as to be capable of a free motion in the same.
The barrel R is - secured to and supported by

90

‘the frame 8, which projects out from either
side of the barrel R, and is provided at its ex-

95

tremities with holes through which pass the -
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supporting-bars’ G ‘G, - The frame S is:thus
free to slide ina vertical: direction from one
end of the bars G G to the other. It is sup-
ported on the bars: G G by a frietion brake or
cluteh which is controlled by a: hand-nut, T,
so that : the case with which the frame S may
move: upon the bars G G can be: regulated at
the pleasure of the operator. - This eluteh con-
sists of a curved piece: of metal, ¢, extending
from one guide-rod to the other, which is pro-
vided at each.end with afrietion-bearing for the
guiding-rods G . - Through the center of this
piece ¢’ projects a pin, which is secured to the
barrel, as shown at Fig. 3. The hand-nut T
screws on the end of this pin, and by tighten-
ing or 100semn<r the nut the pressure of the
pieee ¢” on the ﬂ“mdes GG may be increased
or decreased. The drill-rod O is provided ab
its  lower end with ‘a shoulder, ‘U, :between
which and the lower portion of the barrel Ris
interposed a eoiled spring, V.

Attached to the rear of the barrel R, and
extending backward and upward, isthe b1 ack-
et-arm W, attached 'to and supp 01 ting the arm
Y of the hammer Z. : - This hammer i ( operated
in the following manner: « is a handle situ-
ated above and in front of the saddle L; which
handle is adapted for both hands of the oper-
ator. The handle ¢ is provided with armsb b,
which fit into sockets on the casting e:¢’. . The
casting e ¢ consists of two side portions, ¢ and
¢, one of which is situated on:each side of the
bracket W. . They are: rigidly connected to-
gether below and above the bracket W at.the
points s'r. : The casting e ¢’ is attached to the
bracket-arm W by the shaft ¢, which extends
through both, and on which the casting re-
volves. On the inside surfaces of the pieces ¢
¢ are formed cam-surfaces, whose general form
is clearly shown in Tig. 7. These cam-sur-
faces ave for the purpose of communicating
the reciprocating motion of the lever « to the
lever X, one arm of which is rigidly secured
to the handle of the hammer Z. This result
is accomplished in the following manner:
Through one arm of the lever X extends the
pin &', which is frée to move endwise in said
arm. Thispin « is long enough to extend out
on one side of the lever X ashort distance, and
is free to move lengthwise, so as to project out
on either side of the lever. The piecese ¢ are
so connected as to be apart just the width of
the lever X; but the interior surfaces of the
pieces ¢ ¢ are cut away so as to form cams, on
which the projecting end of the pin « may
rest. When the motion of the piece e is in
the direction of the arrow «’in Fig. 7, the end
of the pin projects over the cam-surface on the
piece ¢, so that the motion of the piece ecauses
the end of the pin ¢ to advance up the cam-
surface from ¢ to j, and of course a corre-
sponding motion is imparted to the lever X.
‘When the end of the pin ¢ reaches the point

J, the cam-surface is so formed as to suddenly

release the end of the pin «' and allow it to
fall.  Tn falling the end of the pin ¢ impinges

against the inclined surfaee from j"to X/, which
for ces the pin back longitudinally through the
lever X until the opposite end of the ])m pro-
jeets over the cam-surface of the piece ¢, which
cam-surface will catch the pin at a pomt about
i’ -and prevent it from falling farther. At
the same time the end of the pin nextthe piece
e is forced in flush with the side of the lever
X, so as not to engage with the piece ¢ in any
wav ‘When the pin has reached such a posi-
tlon that its end projects over the cam- sur face
at 4”, the casting, of which the pieces.e ¢ are
a part, is moved by the operating-levers, so
that the piece ¢ moves in the direction of the
arrow 9, which: motion eauses the end of ‘ohe
1)1n cc toradvance up: the cam-surface from <”
to4”.. When it reachesj”; it is allowed to fall
again, and in so doing the pin is forced back
by the ineline between 4" and k" until it oc-
cupies the position from which it started, so
that one end extends over the cam-surface of
e at 4, as shown in Fig. 7.

I‘rom the dbOVG explanation it is plain that
when the piece ¢ ¢ isreciprocated around the
shaft ¢ by means of the hand-lever ¢ thelever
X, ‘and with it the hammer-arm: and ham-
mer will be reciprocated twice for every re-
GIpI‘OG‘l’ClOll of the hand:lever «, and that the
upward movement of the hammer will be grad-
ual, while its downward movement is unim-
peded andrapid. « The lever X, being pivoted
to the end of the arm: W, is made with three
projecting arms, one of these arms;-as: above
stated, being attached to the rear end of the
arm Y of the hammer Z. ' Another of the arms
of the lever X extends backward, and is at-
tached to one end of a cireular spring, f, the
other end of said cireular spring being attached
to the rear side of the bracket W. Another
armof the lever X extends forward, and is pro-
vided with the pin «, the operation of which
has been deseribed.

Attached to each of the piecese ¢’ at a short
distance above the point wherethey are pivoted
to the bracket W are pawls & I, projecting for-
ward, so as to extend on eachside of the drill-
rod O. Atits upper end the drill-rod O is pro-
vided withastriking pinorecap, whichreceives
the blows of the hammer, and which is pinned
orscrewed or otherwise fastened upon the top of
the drill-rod. Below this cap, and secured to
the drill-rod, is the piece 4, which is provided
on its upper surface with ratchet-teeth. The
pawls & ¥/, at their forward ends, rest upon
this circular ratchet 4, and are provided upon
their lower surfaces with teeth, the tooth on
I being so formed as to engage with and push
the circular ratchet ¢ around by the forward
movement of the pawl 7/, and the tooth onthe
pawl & being so formed as to pull the cireular
ratchet ¢ around on the backward movement
of the pawl %, so that for every forward move-
ment of the pawl ' the circular ratchet < is
moved the distance between two teeth by the
pawl’/, and also for every backward move-
ment of the pawls the circular ratchet ¢ is
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moved the distance between two teeth by the
pawl h.

serted astriking-pin. TItisremovable, so that

- it'may be replaced when worn without the ne-
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cessity of renewing the hammer. The saddle
Lis adjustable backward and forward on the
spring j, and is secured in position by theset-
screw k. A stop, V', attached to the castmo e
¢, limits the extent of the motion of e ¢ by
comlno in contact with the bracket-arm 'W.
“The ¢ operation of the machine is .as follows:
The operator places the machine so that the
drill occupies a position abovethe place where
the hole is required. The machine then rests
upon the pointed supports I I ¢’ ¢”,which are
adjusted vertically by means of the set-screws
C C and J J until the machine occupies the re-
quired position, which is as nearly as possible
horizontal if the hole is required to be drilled
in a vertical direction. The position of the
machine will be, however, somewhat varied by
the direction in whieh the hole is required to
be made. After having placed the machine
in position, as described, the operator takes
his seat upon the saddle I and places his feet
on the projections K K. He then takes hold
of the handle ¢ with both hands and moves it
backward and forward in a direction away.
from and toward him. This motion of the
handle ¢ is communicated by the armsb tothe
pieces e ¢, provided with the cam-surfaces be-
fore described. As the handle @ moves back-
ward and ferward, it-is obvious that the pawls
I I, being between the handle ¢ and the place
where the arms b are pivoted at ¢, will also be
moved backward and forward, though to a less
extent, and the distance through which they.
are moved is so regulated as to be equal to the
distance between each two of the teeth on the
piecei. Thismotion of the handle ¢ willthere-
fore be communicated through the pawls i 7/
to the circular ratchet 4, and the ratchet will
be revolved the distance between two- of its
teeth for every forward and every backward
motion of the handle ¢. This rotary motion
of the circular ratchet ¢ is . communicated by
the drill-rod O to the drill N, which thus re-
ceives a rotation through the distance between
two of the teeth of the ratchet ¢ during each
motion of the handle ¢, and ceases to rotate
atthe end of each forward and backward stroke
of the handle «, and since the hammer Z per-
forms one stroke between each forward and
backward movementof the handle «, the drill

will be revolved the distance between two

teeth of the ratchet ¢ between each stroke of
the hammer, and will be stationary at the time
the stroke of the hammer occurs. The spiral
springs m m will serve to hold the pawls i
down upon the circular ratchet ¢, and these
springs m m, either alohe or in conjunction
with:the coiled spring V, which may or may
not be used, will serve to retain the drill at
the bottom of the hole.while it is being re-
volved, and in readiness for the next str oke of
the hamimer.  On the upper end of the barrel

Into the face of the hammer Z isin-.

R, and below the ratchet-wheel 4, is placed a

washer, n, of leather or like material. The

blows of the hammer striking upon the top of -

the drill-rod O, will force the drill into the
rock, and if it f01ces the drill into the rock a
greater distance than the distance between the
lower side of the circular-ratchet 4 and the top
of the washer #» the momentum of the ham:

mer, acting thus upon the top of the barrel R,

will overcome the friction-connection between
the frame S and the supporting-bars G G and
force the barrel down a distance which will be
determined by the depth to which the drill
was driven. . Now,as the hammer is raised
again the drill is revolved the distance be-
tween: two of the teeth on the ratchet-piece 4,

which moves the edge of the drill from the cut
made by the previous stroke, and causes it to

be lifted nup onto the ridge of rock which is-

next adjoining the cut which has been made
at the bottom of the hole. In this way the
lower surface of the ratchet 4 and the upper
face of the washer n are separated the dis-
tance to which the drill is raised by being so
revolved. The next stroke of the hamme1

however, forces the drill-again downwar d

and in case the drill descends farther than it
did.on the next preceding stroke the lower
portion of the ratchet ¢ will again come in
contact with the washer n, and the inertia of
the hammer, being communicated to the bar-

rel R, will aoam foree the barrel forward a
distance to omrespond with the travel of the
drill. Inthis way each stroke of the hammer
feeds the drill-supporting mechanism forward
a distance corresponding with the travel of the
drill; so that their relative position is always
the same, and their downward movement is
regulated by the velocity with which theboring
proceeds. At the same time the drill is never
lifted off of the bottom. of the bore-hole; but the
only lifting of the drill is produced by the form
of the bottom of the bore-hole acting as a
cam on the cutting-edge of the drill, which is
beveled. on its sides. 1In casethe friction-con-
nection between the frame S and bars G G is
too weak, so that the travel of the barrel R is
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too fast, the friction may be increased by turn-

ing the thumb-nut T; or the friction may be
decreased by turning the thumb-nut in the op-
posite direction. In case it is desired at any
time to remove the drill from the bore-hole,
or to detach the drill, the friction-connection
between the frame S and bars G G may be
loosened, and the frame S, carrying the barrel
R and the hammer-supporting mechanism,
may be raised up on the supporting-bars G G,
80 as to lift the drill out of the hole. It will
be  noticed that in the machine above de-
seribed there is mo mechanism provided for
lifting the drill from the bottom of the bore-
hole between the strokes of the hammer, as
has been the case in machines heretofore pro-
duced. We have discovered that by having
the edges of the drill beveled the simple revo-
1ut10n of the dr ill, without meclnmsm for rais-.
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ing it, the drill, being free to 1'1%0, will raise it
and cause the cuttmvf edges to closcly follow

the rock at the bottom of the bore: hole, 5o
that the euttings are never allowed to come
between the cutting-edges of the drill and the
rock., This continuity of contact between the
cutting-edge and the rock is insured by pro-
v1dm<r aweldm pressure on the drill-holder,
as by the spring V. By thus excluding the
cuttings from between the cutting-edge of the
arill and the rock the power is Saved which
was formerly required to foree the drill through
the cuttings when the drill was raised by mech-
anism provided for the purpose. This fea-
ture of dispensing with mechanism for rais-
ing the drill is also of especial utility when
drills are used with spirals formed on their
sides for feeding the cuttings out of the bove-
hole, because these spirals heretofore always
created much friction by the raising and drop-
ping of the drill, and did not perform the dis-
charging operation as well as though the drill
was operated as shown in the present applica-
tion. The drill attached to the machine in
the drawings is provided with a spiral rib on
its sides; but in Fig. 8 is shown a drill which
we prefer to use with the machine. This drill
is more particularly deseribed in an applica-
tion of said Parsons filed September, 1881. Tt
consists of a cutting-head, 1, which is provided
with cutting-edges beveled on eachside. The
outside of the cutting-head is grooved between
the cutting-edges, so as to admit of the upward
passage of the cuttings, and for the same pur-
pose a passage is formed in the center of the
cutting-head, from its bottom to near its top,
whele the 1)‘1S§ age interseets with a cross-pas-
sage, 2, having an opening on each side of the
cutting-head. This cutting-head is attached
to a drill-rod, 3, which is surrounded by a
spiral rib extending from the cutting-head to
near the top of the drill-rod. This spiral
rib is preferably formed by a wire wound
around the drill-rod and held in place by
a slight grcove in the surface of the drill-
rod.

As shown in the drawings, the guiding-rods
G G are attached to the forward end of the
frame A by having their upper ends seeured
in the sockets 6 6 by pins; but we also pro-
vide similar sockets at 7 7 on the frame, and
if it is desired to drill a hole under that por-
tion of the frame the guiding-rods may be re-
moved from the sockets 6 6 and attached to
the sockets 7 7, all of the parts connected with
the guiding-rods being reversed, so that the
bracket W extends away from the saddle, in-
stead of toward it, and the head of the ham-
mer will be where the end of the handle is, as
shown in Fig. 3, and vice versa.

- The form of machine shownin the drawings
is especially adapted for quarrying-work; but
the general features of the device may be em-
bodied in apparatus of a form suitable for
other kinds of work, as tunneling or mining,
when the arrangement of supports shown in

our application filed on the same day herewith
would be adopted.

It is evident that as the operator is seated
with his legs in a fixed position the machine
is not so liable to rock from side to side as
when it is driven by the feet of the operator.
Moreover, the operator, being seated with his
feet on re sts afew inches from the: ground, can,
if disposed to do so, or if it should he neces:
sary, steady the machine with his feet, which
cannot be done in machines driven by foot-
power.

Some of the features shown in this applica-
tion are not claimed, broadly, here, but will be
shown and claimed in a separate application
we are about to malke.

What we claim, and desire to secure by Let-
ters Patent, is—

1. In combination with the frame A, having
one end constructed to rest on the ground and
a socket at the other end, the standard B, hav-
ing a central stud, D, constructed to be ad-

justed at different heights in said socket, and

adjustablesupports e at each end, substantially
as described.

2. The combination, in a drilling-machine,
of a frame forked in front and suitably sup-
ported in the rear, with two rods, cach con-

nected to and supporting a separate arm of

the fork, and a bracket supported by and mov-
ing on said rods, forming a guide for the drill,
and having on its extended arm the hammer
and hammer-operating mechanism, both on the
same side of the drill, substantially as de-
scribed.

3. The combination, in a rock-drill, of a
frame forked in front and suitably sapported
in the rear, cach branch of the fork resting on
a separate rod, with a bracket supported by
and moving on said rods, one end of which
forms a guide for the drill and the other a
support for the hammer, and having mechan-
ism for operating the hammer arranged inter-
mediate of the drill and hammer-supports,
substantially as deseribed.

4. The rock-drill frame A, having asuitable
support at the rear, and ifs front end forked to
allow of the movement through it of the op-
erating mechanism, and provided with two
sets of sockets, 6 6 and 7 7, for the guide-rods,
in combination with the guide-rods G, whereby
the position of the drilling mechanismm may be
reversed, substantially as described.

5. In arock-drilling machine, the combina-
tion, with the lever and intermediate device
for duvnw the drill longitudinally, of a pawl

or pawls for revolving the drill, moving inde-.

pendently of the ]mmmel and 1)1v0tcd Lo said
lever, whereby the motion of the lever oper-
fmuo the hammer also turns the drill, sub-
st‘mtml]y as described. N

. The combination, inadrilling-machine, of

a dl'i]l, anoscillating ]m‘el', adouble-acting lift-
ing device moving with said lever, interme-
diate Lonneotlons, substantially as desorlbcd
between the lifting deviee and the drill, and
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pawls connected to the lever, whereby a blow
is given to the drill and it is turned by a pawl
as the lever vibrates in one direction, and an-
other blow is given to the drill and itis turned
again by another pawl as the lever vibratesin
the opposite direction, as set forth.

7. The combination of a drill having a spiral
ribforremoving the drillings, mechanism, sub-
stantially as described, for giving the drill an
intermittent rotary motion without lifting it,
a spring to keep the drill in contact with the
bottom of the drill-hole, and a hammer for
driving the drill lengthwise, substantially as
deseribed. E )

8. The combination, with the mechanism for
revolving the drill, of a drill-rod free to re-
ciprocate in its bearings, so that it may be
lifted by the inequalities at the bottom of the
bore-hole as the drill revolves, without being
actuated by any lifting mechanism,and a spring
for producing a yielding pressure on the drill,
80 as to retain its cutting-edge in contact with
the rock.

9. The combination, in a drilling-machine,
of the ratchet-wheel I for moving the drill,
the pawlshand //, operating said ratchet-wheel,
and miechanism, . substantially as described,
for giving motion to said pawls, whereby the
drill is moved twice to each complete move-
ment of the hand-lever, as set forth.

10. The combination, in a rock-drill, of are-
ciprocating hammer and a bracket construct-
ed and arranged to be fed toward the work
by the downward movement of the drill, one
end of said bracket forming a guide for the
drill and the other a support for the hammer,
with a frame suitably supported at the rear,
and having its forward end forked to receive

the guide-rods, on which the bracket travels,
and to admit of the hammer working through
it, substantially as described.

11. The combination of the lever b, vibrat-
ing cam-pieces e¢, the pawls k7, connected
to the cam-pieces, and the ratchet ¢, substan-
tially as described. o

12. The combination of the guiding-bars G,
the vertically-adjustable stud D, the frame A,
having one end forked, and provided with
sockets to receive the guide-bars G, and hav-
ing at its other end a socket for the stud D,
the standard B, -connected to stud D, and the
standard H, attached to the guide-rods, both
standards being provided with adjustable sup-
ports, substantially as described.

13. The combination, in & rock-drill, of a
bracket, one end of which has two parallel
apertures to receive the guiding and support-
ing bars, and an aperture to receive and guide
the drill, a frame having one endforked to re-
ceive and rest on the guiding-bars, a hammer
working through said forked end tostrike the
drill, and means for operating the hammer,
all substantially as described.

14. The combination, in arock-drill frame,
of the supporting-bars G G and adjustable
bars I T with the standard H, provided with
the foot-rests K K, and sockets for the guide-
bars G G, and adjusting-bars I I, and fasten-
ing devices for securing the bars in the desired
position, substantially as described.

HENRY F. PARSONS.
HUGO BORCHARDT.

Witnesses: .
W. F. HAapcooD,
Pairie J. OREILLY. ‘
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