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UNTTED STATES

PaTeNT OFFICE.

ROBERT L. AMBROSE, OF NORTH TARRYTOWN, NEW YORK, ASSIGNOR TO .
THE RAND DRILL COMPANY, OF NEW YORK, N, Y.

ROCK-DRILL.

SPECIFICATION forming part of Letters Patent No. 661,927, dated November 13, 1900.
Application filed December 11, 1899, Serial No. 739,873, (Mo model.

To all whom @t may concern:

Be 1t known that I, ROBERT L. AMBROSE,
a citizen of the United States of America, and
a resident oi North Tarrytown, county of
Westchester, and State of New York, have
invented certain new and useful Improve-
ments in Rock-Drills, of which the following
1s aspecification,reference being had to the ac-
companylng arawings,forming a partthereof.

My invention relates to rock-drills, and par-
ticularly to ratchet mechanism therefor.

In a rock-drill in order to obtain the de-
sired results in drilling it is necessary to in-
termittently rotate the drill-bar, and the most
successful way of accomplishing thishasbeen
found to be by mounting a ratchet-wheel to
rotate with a rotating bar which is spirally
grooved and splined to a fixed nut secured to
the piston which carries the drill-bar and by
mounting one or more pawis in the drill ¢yl-
inder-head or some part stationary therewith.

1The piston in moving longitudinally in one
direction is compelled to partially rotate by
reason of the ratchet-wheel upon the rotating
bar being locked by the pawl or pawls from
itselfrotatingin such direction and of thespi-
ral spline connection between the piston and
therotating bar. Inmovingiongitudinally in
the opposite direction the piston, through the
sald spiral spline connection with the rotat-
1ng bar and by reason of the fact that the
friction between it and the cylinder is greater
than the friction in the ratchet mechanism,
rotates the said ratchet-wheel, causing it to
advance one or more teeth under the said
pawl or pawls, according to the piteh of the
spiral splines. All this is old in the art and
toowell known to require detailed description
or illustration, except as to such parts as are
changed or differently constructed according
te my 1nvention.

The objection to the above mechanism as
ordinarily constructed lies in the weakness
of the teeth of the ratchet-wheel, and partic-
ularly in the liability of breakage of the pawl
or pawls. .

It 18 desirable to rotate the drill-bar but
slightly at each stroke, and to so do necessa-
rily limits the size of the teeth wupon the
ratchet-wheel.

It 18 essential, therefore, to
S0 construct them as to give them the great-

est strength and the least liability to break.
Toaccomplish this,acuteangles mustbeavoid-
ed,andin my special construction, to be here- |
inatter fully described, I have so construct- 5z
ed and arranged the said teeth. The most
serious problem, however, is the construction
and arrangement of the pawl or pawls. In

“order to obtain sufficient strength, it has been

common hitherto to employ a hinged pawl or 6o
pawls. The objections to the use of such
pawls are numerons. First, the said pawls
occupy so mueh space that practically it is
impossible to use more than two of them,while

1t 18 extremely desirable to use three in order 65
that the ““load” may be evenly distributed;
secondly, it is difficult to arrange a suitable
return-spring for the pawls and one which
will not get out of order or break owing to
the curvilinear movement of the said pawls, 70
and, thirdly, the pawls have to be arranged

in sultable chambers and room left for them

to play therein, which causes a space to be
left in which the air from within the cylinder
can pass and into which it will pass at such 75
times as it is desired to lock the air in the
cylinder in order to cushion the piston upon
1ts return stroke.

A pawlor pawls having a rectilinear move-
ment toward and away from the face of the 8o
ratchet-wheel and whose axis of movement
is radial might obviate the above three men-
tioned difficulties. Such pawl, however, pro-
vided with an acute-angled face would be
very liable to fracture. Pawls used in this 8g

connection, by reason of the extreme condi-

tions to which they are subjected, have nec-
essarily to be hardened or tempered. Insuch
hardening or tempering, as is well known,
the less acute the angles of the parts the less go
liability to internal strain due to the uneven |
cnilling thereof. Further, the less acute the
angles the more evenly disposed the metal,
and hence the stronger the part.

Lhave then, according to my invention, pro- gs
vided the rock-drill with a plurality of spring-
actuated pawls mounted in the drill-cylinder
head orin some part secured against rotation
with the cylinder-head and arranged that the
same shall have a rectilinear movement to- 1co
ward and away from the face of the ratchet-
wheel, which movement shall be more nearly
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radial than tangential, whereby that face of | tan n'nlaf block héwing that face which is

a tooth which is more nearly tangential shall
be constituted the lifting-face and that face
of the tooth which is more nearly radial shall

be constituted the locking-face, the axis of ;

the said movement of the pawl being in a line
which is eccentric of the axis of the ratchet-
wheel. The effect of the above is to enable me
to use as a pawl a block rectangular in eross-
section and to construct the ratehet-wheel
with teeth of greatly-increased strength.

I further arrange the %[\1111“‘8 which tend

to force the pawls inwardly, in suitable cups,

such cups so arranged that they will prevent
the escape of the springs from the interior of
the ecylinder-head should the pawl against
which it is bearing be removed for any pur-
pose whatsoever; and my invention further
consists in certain detaills of construction and
combination of parts to be hereinafter more
fully described. -

I will now proceed to describe my invention
with reference tothe accompanying drawings
and will then point out the novel te&tul esin
the claims. S

Higure 1 is a face vlew pa,ttly in section,
of a ratchet mechanism embodymw my inven-
tion.
same, the plane of section being taken upon
the line 2 2 of KFig. 1. Fig. 3isadiagramiatic
view illustrating the principles involved.

Similar reference characters designate cor-
responding parts throughout the several
Views.

Reference character « designates the upper
cylinder-head of a rock-drill as a whole. It
comprises three parts—the cylinder-head
proper, b, the ratchet box or easing ¢, and the
ratchet-box caporcoverd. These three parts
are usually bolted together and secured to the
upper end of the ecylinder of the rock-drill by

bolts passing through apertures in lugs, with

which the several parts are provided. The
three parts are also provided with lugs e, the
apertures of which ceincide, as shown, and
which are together arranged to receive the
feed-nut forengaging the feed-screw. Neither

feed-nut nor feed-screw is shown, they being:

well known and forming no part of this in-
vention. LReference character f designates
the rotating bar, a portion only of which is
here shown and which 1s spirally splined fo

~and operates in conjunction with the recip-
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rocating piston, all in a manner well known,
to intermittently rotate the drill-bar.

g designates a ratchet-wheel which is se-
cured to rotate with the rotating bar. The
sald ratchet-wheel is mounted within the said
said ratchet-box cand between the head b and
the coverd. The ratchet-wheel substantially
fits the said ratchet-box diametrically, sothat
the faceof the teeth will rotate in closé prox-

1mity to the inner face of the ratchet-box c.

l: designates pawls, of which I may use one
or more, but of which I preferably use three,
as shown

Fig. 2 1s a transverse section of the

an'amqt the teeth of the ratchet-wheel per-

| pendlculm to the line of movement of said

pawl. DBy reason of this squared end the
pawls present a surface the entire thickness
of the block, which must be sheared off be-

fore the pawl will give way. A pawl which

has its end cut at an acute angle may easily
be broken across the corner at a point which
is narrower than the full width of the block,
and this is all the more likely on account of
the fact that this part is likely to have been
made the hardest and hence the most brittle
in the tempering process to which said pawls
are subjected. The use of a square-ended
pawl in this connection is hence very desir-
able. 1 will now proceed to describe myim-
proved congtruction and arrangement of
parts which will permit of such use.

The before-mentioned pawls are mounted
in the eylinder-head a and are guided end-
wise between the two heads b and d. Side-
wise they are guided in suitable ways cut in
the inner wall of the ratchet-box cand which
extend the entire width thereof. T'hese ways
are so cut that the said pawl- block shall
have its squared end flat against that face of
a tooth of the ratchet-wheel which is the more
nearly tangential at the moment that that
face of the adjacent tooth is against the side
of the pawl. Asa result it will be seen that
the axis of the line of movement will be ec-
centric of the axis.of the ratchet-wheel. In
Fig. 3 I have shown a diagram illustrative of
this arrangement. ¢ is a circie representing,
for instance, the peripheral circle of the
ratchet-wheel. w is a line radial of the said
circle and intersecting the center of the cir-
cle at v, which may be considered the axis of
the ratchet-wheel. /A is one of the before-
mentioned pawls, and 1w designates its axis of
movement., It will be seen that by placing
that end of the pawl which is perpendicular

| to its line of movement flat against that face

of a tooth which is the more nearly tangen-
tial at the moment that the working or side
face of the pawlisagainst that face of a tooth
which is the more nearly radial the said axis
of movement w will be in a line which 1s ec-
centric of the axis v of the ratchet-wheel. «
designates that face which isthe more nearly
t&nn‘en tial and which is the lifting-face of the
tooth and iy designates that face which is the
more nemlv radial and which is the working
face of the tooth. |

I preferably so construet the teeth of the
ratchet - wheel and so mount the pawl that
the working face of the pawl is and has a
movement in a line which would pass upon
that side of the axis of the ratchet-wheel
which is in a direction opposite to the direc-
tion of the rotation of the ratchet-wheel. In
the diagram, z designates the line of the work-
ing face of the pawl &, and said line, as will
be seen, upon being pr oducgd passes the axis

The pawls consist each of a ree-1i of the ratchet-wheel upon that side thereof
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which is opposite to the direction of rotation
of the ratchet-wheel. Such direction of ro-
tation is indicated by an arrow in Fig. 3.

It will be seen that not only does the fore-
going arrangement permit a pawl to be made
which is very muecli stronger, but also per-
mits the mmaking of very much stronger teeth
upon the ratchet-wheel, the said teeth being
undercut in no part whatever. The pawls
are pressed 1nwardly against the face of the
ratchet-wheel by means of helical springs 4,
one for each pawl being preferably provided,
though of course there may be more, if de-
sired. These springs are mounted in c¢ylin-
drical housings in the ratchet-box ¢. The
diameter of these housings is greater than
the width of the pawlways, and the diameter
of the springs is preferably also greater than
IHence if the pawl be removed
through the interior of the ratchet-box they
will not be accidentally displaced through the
pawlways. Fuarthermore, I have found that
if the springs be of too small a diameter they
are liable to become gummed up by oil and

- dirt which works into the housing and intime

tends to set. T'he use of a larger pawl over-
ficulty to a considerable extent.

A suitable cap 7 is provided for each hous-
ing and is preferably tapped into the ratchet-
box from the outside and allowed to fetch up
agalnst a shoulder. This cap closes the outer
end of the spring-housing and forms a back-
stop for the spring contained therein. A
square socket 18 shown, or equivalent means
may be employed, by which the said cap may
be screwed into place.

o designates a follower arranged to slide
freely in the spring-housing and is located
between the inner end of the spring and the
outer end of the pawl. It is here shown as
cup-shaped and receives one end of the spring
1, transferring the pressure thereof to the said
pawl. Thediameter of the follower is greater
than the thickness of the pawl and hence of
the width of the pawlways. Thus the said
follower will retain the spring from displace-
ment regardless of the diameter of the spring.
If, therefore, the follower be employed, it is
not entirely essential, though it is preferable,
that the diameter of the spring itself be
greater than the width of the pawlways. The
pawls are of course both removed from and
inserted through the interior of the ratchet-
box ¢ before the insertion or after the re-
moval of the ratchet-wheel.

I have shown and preferably provide three
pawlsequidistantly around the ratchet-wheel
and so arrange them that they are all in en-
gagement with the teeth of the ratchet-wheel
at the same time. Such arrangement largely

~avgments the strength of the parts and saves

side thrust. These partsrequire to be of great
strength for practical use. Thedrill will often
strike on a portion of rock which is oblique

5 or which is hard on one side and soft on the

other. 'The consequence of this is that the

to stand an enormous shock, and they must
be so constructed as tostand thisshock. For
this they require a maximum of strength, and
I have shown and described a ratchet mech-
anlsm which fulfils these requirements to the
highest degree and which at the same time
combines simplicity and cheapness of con-
struction.

For the purposes of this specification and
claims I have described the pawls and ratchet
as being mounted in the ¢ylinder-head. " The
ratchet-wheel 1 have described as rotating
freely therein except for its engagement with
the pawls engaging therewith and the pawls
mounted therein and having a movement to-
ward and away from the ratchet-wheel.

For the same purposes 1 have shown and
described the three parts 0, ¢, and d as consti-
tuting an upper cylinder-head as a whole. It

may be of one piece; but for purposes of man-

ufacture it is preferable to make it as shown.
The ratchet-box being a separate piece, the
pawlways may easily be milled right across,
which 1s a4 very inexpensive undertaking com-
pared with the cutting of such ways were this
not a separate part.

It 18 of course understood that the pawls
may be mounted on or in any part which is
secured with the cylinder-head against rota-
tion irrespective of whether it is a part of or
secured directly to the cylinder-head or not
and that the ratchet-wheel may likewise be
sultably arranged where desived, provided it
18 secured to rotate with the rotating bar.

What I claim 1s—

1. In a rock-drill, the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a spring-actuated pawl
mounted in the drill eylinder-head and hav-
ing a rectilinear movement therein toward
and away from the face of the ratchet-wheel,
that end of the pawl engaging the teeth of
the ratchet-wheel being perpendicular to the
line of movement of the said pawl, and ar-
ranged to engage with that face of a tooth of
the ratchet-wheel, which is the more nearly
tangential, said face constituting the lifting-
tace of the said tooth.

2. In a rock-drill, the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a spring-actuated pawl
mounted in the drill eylinder-head and hav-
ing a rectilinear movement therein toward

-and away from the face of the ratchet-wheel,

the axis of said movement being in a line
which is eccentric of the axis of the ratchet-
wheel, the inner end face of said pawl being
at right angles to said line of movement and
arranged to engage with that face of a tooth
of the ratchet-wheel which is the more nearly
tangential, said face constituting the lifting-
face of said tooth. |

3. In a rock-drill the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a spring - actuated pawl
mounted in thedrillcylinder-head and having

ratchet-teeth and the pawls are called upon | a rectilinear movement therein toward and
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' away from the face of the ratchet-wheel, the
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working face of the pawl having a movement

in a line which passes the axis of the ratchet-
wheel upon that side thereof which is in a di-

‘rection opposite tothe direction of rotation of

the ratchet-wheel.

4, In a rock-drill, the comblnatlon with a
rotating bar and a mtchet wheel secured to
rotate therewith, of a pawl mounted 1n ways
in the drill eylinder—head and having a recti-
linear movement therein toward and away
from the face of the ratchet-wheel, and a heli-
cal spring mounted in the drill eylinder-head
and adapted to press the said pawl inwardly
against the face of the ratchet-wheel, and
means to liinit the inward movement of the
spring whereby the said spring will be re-
tained from accidental displacement through
the pawlways, alter the said pawl has been
removed.

5. In a rock-drill, the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a pawl mounted in ways
in the drill eylinder-head and having a recti-
linear movement therein toward and away
from the face of the ratchet-wheel, and a heli-
cal spring mounted in the drill egylinder-head
and adapted to press the said pawl inwardly

‘against the face of the ratchet-wheel, the said

spring being of such size diametrically as will
prevent the same from accidental displace-
ment through the pawlways, after the said
pawl has been removed.

6. In a rock-drill, the combination with a

i*otating bar and a ratchet-wheel secured to

rotate therewith, of a pawl mounted in the
drill eylinder-head and having a rectilinear
movement therein toward and away from the
face of the ratchet-wheel, a helical spring
mountedin the drill ¢eylinder-head and adapt-
ed to press the said pawl inwardly against the
face of the sald ratchet-wheel, and means in-
terposed between the said pawl and the said
spring whereby the spring is retained from ac-
cidental displacement through the pawlways
after the said pawl has been removed.

7. In a rock-drill, the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a pawl mounted in the
drill eylinder-head and having a rectilinear
movement therein toward and away from the
face of the ratehet-wheel, a helical spring
mounted in the drill cylinder-head and adapt-

ed to press the said pawl inwardly against the

face of the said ratehet-wheel, and a follower
interposed between the innerend of thespring
and the outer face of the pawl, the said fol-
lower being of greater width than the width
of the pawlways.

8. In a rock-drill, the combination with a
rotating bar and a ratchet-wheel secured to
rotate therewith, of a pawl mounted 1n the
drill eylinder-head and having a rectilinear
movement therein toward and away from the
face of the ratchet-wheel, a helical spring
mounted in the drill ecylinder-head and adapt-
ed to press the said pawl inwardly against the
face of the said ratchet-wheel, and a cup-
shaped follower interposed between the inner
end of the spring and the outer face of the

pawl, the said cup-shaped follower being of.

ereater width than the width of the pawl-—
ways.

9. An upper cylinder-head for a rock-drill
comprising three pieces: a c¢ylinder - head
proper, a ratchetl-box, and a cover therefor;
the said ratchet-box having a cylindrical bore
therethrough, adapted to receive a ratchet-

wheel, and having a plurality of pawlways,

each adapted to receive a rectangular pawl-
block, communicating with the said cylin-
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drical bore and extending the entire width

of the ratchet-box, and a plurality of cylin-
drical spring- housings, one for each of the
sald pawlwayvs,the diameter of the said spring-
housings being greater than the width of the
sald pawlways.

ROBERT L. AMBROSE.,

Witnesses:
HucH V. CONRAD,
W. J. BARNUM.
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