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~ ROBERT i. FOWDEN,
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r—r A

OF GFRMANTOWN PENNSYLVANIA.

ROCK-DRILL.

- '-.':S_p.eciﬁea.tibn:('}f Lettérs 'Pa.tent.;”_ |
~ Application filed September 14, 1906, ‘Serial No. 834,580,

| i -Pa;t_en.ted '- Sept. 38,1 90 7.

To all whom it may concern:

Re 1t known that I, Roserr A. FowpEeN, a citizen
~of the United States, residing at Germantown, in the |

county of Philadelphia and Staie of Pennsylvania,
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tion and arrangement of such o drill.  ©
10 ' '
vide a drill with
~means thereof, which acts as a fly-wheel in storing up
ng off energy and which can be driven by any
suitable motive power, such as steam, (:0111]:)1‘@%&#;1_ ailr,
water, : electricity or explosive mixtures: ',"'S_tﬁ-ac:(md, to |
Pprovide the driving cam with lifting and releasing por-
tions and a driving or hammer portion to -p(js_itiﬁfely
‘raise and lower an anvil and to release the same at the
- proper time so as to strike the blow free from: the said
portions of the cam; third, to 80 arrange the lifting por- -
“tion with respect to the driving or hammer portion of
the cam, as that the anvil will be slowly raised, but’
quickly driven downwards to increase the force of the
‘blow delivered by thesame and to a drill-bit connected
therewith; fom*tl'_l, to s0 shape the back of the hammer

~and giving o

haveinvented certain new and useful Improvem ents in

a driving cam for the blow. St'riking

or driving portion and a certain part of the lifting por-

- tion of the cam as to provide a gradually. contracted

path for a roller connecting the anvil with the cam so

- as to permit of a (::el:'tainj;fi*ee_l-mo’vem_ent--:’::fjth'e' rolier

30

and thus of the anvil at the beginning of the lifting |

- movement and to prevent the pounding of the roller

- fifth; to provide the drill with a chuck having formed |
integral therewith a head, projection and spiral wheel,
- respectively, adapted to removably connect the chuck
with the anvil so as to limit the downward movement
thereof, under certain conditions and also to turn the |
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between the said portions of the cam at the lowering of
the lifting speed Amparted to the anvil by the cam;

same; sixth, to provide the support for the anvil with
a buffer, which is adapted to limit the downward move-

-ment of the same, in. case i;h.eanvilis'actuated,--Witliout“
‘& drill bit contacting with material to be pierced; sev-
~enth, to so connect the chuck with the anvil and the

support for the same as to permit of sidewise introduc-
tion and removal of the chuck and a turning device

-therefor; cighth, to provide the chuck with a turning
device to rotate the same: in one direction in the anvil

and in the support for the same with a step by step
mwemel’lt; ninth, to provide the drill in with a.locking

mechanism, which automatically locks or releases the

teed mechanism for the drill so as to p_ermit of the feed-
ing to the same extent as material is pierced by the

drill; and tenth, to so arrange the anvil: that the force
of the blow of the drill-bit connected therewith may be -
increased by the increasing of the speed of 1‘0tation of
the actuating cam, or by the ready removal of the anvil

The principalobjec tsof my invention are fi rst, to pro-

[ .

ing portions of t _
sectional view of the lower portion of the drill.
5, 18 a detail Vi_e_w_':, enlarged, illustmting- in section g

and the substituting for the same of an anvil having a

greater weight. .

- The nature and scope of my present invention will be
more fully und erstood from: the following d escription

forming part hereof, in which - -

tures of my said invention. Fig: 2, is a front eleva-

60
| Laln n _ | taken in connection with the accompanying drawings |
Rock-Drills, of which the following is a specification. T B
- My invention has relation ttf)_"lz'ock#cll‘i]la;.andixi;siwh

o | Tigure I, is a ﬁew;illu.stmting_-pa,rﬂy in section and
connection it relates more particularly to the construe-

partly in side "el_emtiqn a rock drill; consisting of an an- -
| vil and chuck removably connected therewith and a
drill-bit carvied by the same, a cam for reciprocating -

65

‘the anvil, chuck and 'c_lril_l'—_bi-t_;,-'a'fee'd' mechanism and
an automatic controlling mechanism for the same, and’
‘means for rotating the chuck, all embodying main fea-
| 4 . _ - o
tional view of the rock drill. 'Fig:f?), 18 a'_clé_‘taﬂ view, -

enlarged, illustmti_ng partlyin side elevationand partly -

‘in section, the cam and mllér occupying a certain po-
"S’itimi with 1‘,(3813(3'?:_1;' to the dri’viljg or hammer and releas- -
of the same. - Fig:4, is an enlarged cross-
g

=y
-

portion of the turning mechanism for the chuck. TFigs:

6 and 7, ‘are respectively, enlarged cross-sectional

views of the upper portion of t]‘l'e.'d;ri_ll._- Fig: 8, is an
enlarged vertical sectional view of the central portion

of the drill; and Fig: 9, is a similar view of the lower

portion of the drill.
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| :Referring-to _the.dra,xﬁi]igs 10, is.the bed-platel o1 th.e._ |

rock drill provided with a trunnion 11, adapted to be
engaged by any suitable holder, not shown, by means

As shown in Figs: 1, 6 and 7, the support 14, is pro-

vided with grooves 16, forming a guide rib 17 ,-which in
conjunction with a rib 19, of a guide bar 18, forms the
guides for an anvil, weight or block 20, which by means
of .1'i-b$_21,_.1*espectively, engaging the grooves 16, and
rb 17, of the support 14, and the rib 19, of the guide
~bar 18, prevents side: movements of the anvil or. block
20, between the same.. In ordex to render the anvil 20,
readily removable from the support 14, the guide-bar
18, is connected with the same, by bolts 22, preferably
passing through distance pieces 23, interposed between
“the guide-bar 18, and. the support 14. The upper end
of the support 14, is provided with two extensions 24,
supporting .in conjunction with bearing-plates 25, a
shaft 26, which is driven from any suitable source of
power, not shown. Within the extensions 24, and on
~the shaifthG, are arranged two cams 28, between which
terminate the upper end of the anvil 20, which by
means of rollers 29, is connected with the cams, as

95
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of which the drill may be held in such a-position as to
‘work in any direction desired. The bed-plate 10, is
provided with a threaded spindle 12, operated by a -
handle 13, which by engaging a lug or projection 15 , of
asupport 14, imparts to the same a movementin a plane |
parallel to the spindle 12, and. also serves to hold the
support on the bed-plate 10, in any position given.
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shown in Figs: 1 and 2. Each of the cams 28, 18 pro-
vided with a lifting portion 30, which by engaging the

roller 29, slowly raises the anvil 20, during three fourths

of 2 revolution of the cam 28, at which time the roller
29, having reached the releasing portion 31, at the end
of the lifting portion 30, and by being engaged by the
driving or hammer portion 32, thereof, is as well as the
anvil 20, quickly forced downwards during the last
fourth of the revolution of the cam 28. For this pur-
pose the driving or hammer portion 32, of the cam 23,
extends from the shaft 26, slightly in advance of the
releasing portion 31, thereof, and terminates substan-
tially opposite the starting point 33, of the Iifting por-
tion 80, of the cam 28. | | -

As shown in Fig: 8, the driving or hammer portion
32. of the cam 28, 1s so arranged as to permit the anvil
20, to complete the downward movement thereof, iree
from this portion, at which time the roller 29, occupies
the position shown in this figure. A chuck 40, secured
to the anvil 20, and a drill-bit 41, secured to the chuck
40, will thus permit the anvil 20, and its roller 29, to
move upward independent of the driving or hammey
portion 32, of the cam 28, in case the drill-bit 41, owing
to the hardness of the material to be pierced by the
same, rebounds therefrom. This irec movement of the
roller 29, is also permitted when the same In the rota-
tion of the cam 29, has passed beyond the starting point
33, of the lifting portion 30, and has reached the portion
35, of the passageway 34, for the roller 29, formed by the
driving or hammer portion 32, and lifting portion 30, of
ihe cam. For this purpose the back 36, of the driving
or hammer portion 32, of the cam 28, is so shaped as to
enlarge the portion 35, of the passageway 34, up tothe
point 37, of the driving or hammer portion 32, of the
cam 28, at which point the passageway 35, merges 1nto
the passageway 34, shightly larger in width than the di-

~ameter of the roller 29. The roller 29, owing to the re-
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65 in the back portion thereof which in balancing the | rapid feeding ok

bound of the anvil 20, contacts with the lifting portion
30, beyond the point 39, thereof, and is now raised with
a gradually increasing speed by the same unfil the
maximum speed is attained at which time the roller 29,
has entered the passageway 34, about opposite the point
37, of the back 36, of the driving or hammer portion 32,

of the cam 28. By the checking of the upward move-
ment of the roller 29, and anvil 20, at the point of great-

est velocity by the lifting portion 39, of the cam 28, the
roller 29, is forced against the driving or hammer por-
tion 37, of the cam 28, from which the same rebounds.
Owing to the contacting of the passageway 34, at this
point, however, such a forcing of the roller 29, against
the driving or hammer portion and the rebounding orf
the same therefrom is eliminated.

By the above described arrangement of the passage-
ways 34 and 35, for the roller 29, the anvil 20, is per-
mitted to frecly rebound from the material to be pierced
by the drill-bit 41, and the anvil is then slowly raised
with a gradually increasing speed and is then quickly
forced downwards. The lifting portion 30, and driv-
ing or hammer portion 32, as well as the releasing por-
tion 31, of the cam 28, 1s preferably surrounded by
an annular flange 69, which prevents the disengage-
ment of the roller 29, of the anvil 20, when the said
roller 29, occupies the position shown in Ifig. 3.
cam. 28, is provided with a counterweight 39, arranged

The

i L —

parted by the anvil 20, and chuck 40,

864,838

| cam permits the same to act as a fiy-wheel in storing
up encrgy during the time the roller 29, does not con-

tact with the lifting portion 30, and driving or ham-
mer portion 32, of the cam and giv ing off the stored
energy during the raising and forcing downwards of
‘he anvil 20. By this arrangement of the cam.
the same is also.permitted to absorb shock, due to the
lifting and freeing of the anvil 20, from the acting
portions of the cam, which shock would-otherwise he
transmitted to all portions of the drill, as well as to
the motor, not shown, employed to actuate the cam-

shait 20.

As shown in Tig: 2, preferably two cams 28, are
employed to evenly it and force downwards the
anvil 20, chuck 40, and drill-bit 41. In order to re-
sist all strain to which the chuck 40, may e subjected,
ihis chuck as well as the head 42, at the upper end, a
projection 43, and a spiral wheel 44, are formed inte-
oral therewith. The chuck is held in proper posi-
tion with respect to the anvil 20, by projections 45
and 46, of the support 14, and is connected therewith
by cap-plates 47. The head 42, of the chuck 40, by
encgaging a T-shaped groove 43, arranged in the lower
end of the anvil 20, is connected therewith and readily
withdrawn sidewise from the same, as well as from the

support 14, by the removal of the cap-plates 47, irom

28,

70

75

80

35

90

the projections 45 and 46. The upper projections 45,

in conjunction with the cap 47, serves as 2 support
for a buffer 49, preferably consisting of rubber, against
which the projection 43, of the chuck 40, abuts, In
case the same is operated without a bit or the bit is

not contacting with the rock or other material to be

In such manner the force of the shock 11 -
upon the pro-
jection 40, and by the same to the support 14, 18 re-
tuced to a minimum. The projections 45 and 4G,
2150 sorve to loosely support a sleeve 50, surrounding
the chuck 40, which by the internal threaded portion
51, engaging the teeth of the spiral-wheel 44,
chuck, forms in conjunction with the wheel a rotat-
ing mechanism for the same, as shown in Figs: 1 and

picrced.

of the

100

100

4. At the outer side the sleeve 50, 1s provided with =

a toothed portion 52, forming a ratchet-wheel, which
is engaged by a pawl 53, pivotally connected with
the projection 45, of the support 14. As shown In

Tig: 5, the internal threaded portion 51, of the sleeve

50, is inclined in a direction opposite to that of the
teeth of the spiral wheel 44, so that when the chuck
40 is raised by the anvil 20, the spiral wheel 44, 1.
conjunction with the threaded portion 51, of the
sleeve tends to rotate the same.
ever, is prevented by the pawl 53, engaging the ratchet
teeth 52, of the sleeve 50, which is now permitted to
rotate the chuck 40, and drill-bit 41, for a defined dis-
tance. During the downward movement of the chuck
40, the sleeve 50, is again rotated by the spiral wheel
44 Tn this instance, however, 1n an opposite direc-
tion, which movement Is freely  permitted by the
pawl 53, held in engagement with the ratchet teeth
52, by a spring 54. By this arrangement the drill-bit
41, is rotated with a step by step movement in one

~direction, during each upward movement of the chuck

and anvil. | |
In order to prevent breaking of the cams 28, by a too
the anvil 20, chuck 40, and bif 41, to-

This rotation, how-
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364,-333,

wards the 111&1301*1&1 to be pierced, the iollowmn atto- |
matic lockmw and releasing mechanism for the feed

mechanism {Jf the drill is em_p].r:.}}ml Asshown in Figs:

1, 6 and 8, on the threaded. spindle 12, is slidably ar--

ranged a collar 55, provided with teeth 56, and a key 57,
engaging a groove 58, of the spindle 12.  The collar 59,
18 1101m3115r supported by a -bracket 59, sec ur ed to the

' - support 14, which is also provided with an opening 60,
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- vil having.-a tool connected with
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-Wlth the lever 61.

_111bb{,r or other suitable material.
the anvil 20, downwm ds when feedmg the same for-

in which is arranged a lever 61, pwm%llv secured in the
'pomt 62, to the auppoﬂ, 14. The > lever at one end ter-

minates above the teeth 586, of:the collar 55, .a,nd at the

other end projects-into a D'move 63, &11&1’1”6(1 in the an-
vil 20. - The groove 63, is g0 arranged in respect to the |

IGVBI 61, that when tlle ,;1111?11 20, has descended and
1ea,-:,]md the end of its downwar d mwumem 1t will con-

‘tact with thelever 61, and bring the sanie out of e engage-

ment with the teeth 56 of the collar 55, thereby releas-
ing the same. The spmdle 12, may now be freely

~turned in the suppmt 14, and by the same the anvil 20,

chuck 40, zmd bit 41, fed dmvnwmds in the bed- -plate
10,

bring the lever 61, into reéngagement with the te{,th 56,
of the collar 55, tllel eby mutamatlmlly locking the same
and preventing the turning of the spindle and teedmg

of the bit 41 until tho anvil 20, in its dawmmld move-

ment due to the progress made by the peneu ation of the

matter by the bit 41, is again brought into engag @111011t
'11“111@ the operator is only allowed to.
~ feed the anvil 20, as fast as the bit 41 1s penetrating the
matter to be pier -:;ed and ther(,lore Lhe danger of break- .
ing the cams 28, rollers 29, or other parts of the drill,
- which Oﬂl@lWlSG would occur when the anvil 20,18 be-
ng driven downward by the cams 28, owing to the posi-
tion of the matter to be pierced with 1espe<*1, to the bit
“In order to re-
duc,e the for ce of contact of the anvil 20 with the lever

41, is thereby effectually prevented.

61, the same is provided with a buffer 65 consisting of
Il:lstead of moving

wards, the anvﬂ may also be fed sidewise or in an up-
ward dir ection depending upon the
to be drilled in the rock or other matter by the bit 41.
In order to permit the support 59, to also hold the collar

Hd, 1n position thereon when Lhr;, anvil 20, is moved in
an upward direction to actuate the bit 41, the same is
provided with an %111111]%1 extensmn 66, pattla.lly SUr-

rounding the collar 55. The extenmon 606,18 provided
with bolts 67, engaging an annular groove arranged in
the collar 55, ther eby connecting the same with the sup-

port 59, and permitting of a free rotation of the collfu )

therein. The force of the blOW delivered by the anvil
20, and Lhe drill bit 41 connected therewith , NAY be 1n-
creased by increasing Lhe speed of romtlon of the actu-
ating cams 28, or by the substituting of an anvil 20, of 2,
greater W{,wht than that gmploygd

- Having thus described the nature and {)b]tttb ol my
invention, what I claim as new and. desue to sc.(,,m e by 1

Letters Patent ig:—

1. In a rock- (1111], q cam hﬂVl'[]”‘ lifting, lele.;mnﬂ and
driving portions, the latter immmn a lmmmu, and an an-

ﬂIlVll arrangzed to form a cam driven dr 11,

In a rock drill, an anvil h‘wmﬂ a t[}{ﬂ
hfwmﬂf lifting, w}tlmmﬂ and driving pm’rmm the latter

forming a hammer and said cam {1d¢11}1ed to lmp‘tlt to 5.11(1

anvil-a Luupmc.:umv movum,nt

and dri Iving }}(1111{}115 the . hltiu for Illlll“, A Inmmm

portion ar rang

' mnnevtﬂd
Chammer 1}01t1011<; the lifting and hammer portions of the

As soon as the *mwl 20, is lifted a spring 64, will

-means engaging the rotating |
the movement of the same in one t:hmctmn to permit said

105

position of the hole.

sald cam, said cam and.

ﬂ.nd A ocam

In a Io(h-dx ill, an .;11"11?11 having a im}l, and a canm
Ui’}llll{"(f{'*l’] with -said anvil and hd'ﬂl]“ 1ifting,
the
hihmz-; and hammer portions of the cam adapted to 111’11;111
to. the anvil a reciprocatory movement and the releasing
red to.permit-said anvil to strike a Llow in-
depﬂndeuilv ul ihe 1111111“ and lmznmu pmimm mﬁ snzd
Ciin, - - |
4. In a 10L1~. (1111}, an anvil 11{117111{’ 1 tool, and a cam
with the anvil having lif an;,' releasing and

cam arranged respectively to 11111)111 io the anvil a slow
upward movement and a quick dmvrm ard movement, and
the rele Hb]]l”‘ portion of the eam arranged to permit the

“anvil to 511111(., & blow 1ndept.,udenﬂy of the 1111:1111: and: -ham-

mer por tions and to permit of-a certain rec 1pmf, 1ory:-move-

-ment of the anvil free of such por tions.
,j In a 1{}:;11 di 1]1, ;111 tmvﬂ havmu a Jrun] and a cam

11;1111 mer and re-

.-Ie asing 1)....111{}115 Hw '1111111;:, aud ]11111111(‘-1 pmtmm of the
ccam arranged to respectively impart to the anvil a recip-

rocatory 11’101?(31110111, and the Teleasing and hammer por tions

of the cam annnﬂed ]G‘-:DBLH“‘IEI‘. to permit the anvil to.

strike a Dlow ;111(:1 to permit a certain free movement ap to

the checking of the upward movement imparted to the an-
vil by the lifting portion of . the ¢ -

CelIm.

6.-In a ro le-dull, an .;11’111'11, a chuek carrying 1 tnnl- COn-

'nclct.ed xmth said fmml, a-cam ]1.».11?111n lifting, mlmamﬂ At

99

_lmmmu portions fltl.umid to impart. to the anvil a recip-
and means (hnﬂaﬂ'nw the chuck and

rocator v nmvuuu,,nr
ndapied to rotate the same in one dllf‘f."fl()ll in said anvil.

releasing

70

&(

¥
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90

In a-rock-drill, an anv il, a chuck carrying a tool con-

.rnem“ed with gaid anvil, & eam having lifting, releasing and
-IthlI"HEl 1}01’[10115 adapted to impart to said anvil a recip-
-lOCJfUIT

movement, means qmmundmﬂ ﬂu, chuck
adapted to be rotated thueby in opposite directions, and
Neans and adapted to arrest

rotating means. to actuate *3::11(1 chuck,

8. In a rock-dr ill, an anvil, a cam .;ula,ptul to 10011)1(1(:{1’(0 |

sald anvil, a suppmt carrying said anvil ..:111{1 cam, a bed

plate (,11111111“ s"ud support, a Ioedmn mechanism for shift-
ing said. support on said bed plate and means counu*ted.

with said feeding muhamﬂm and anvil' and adapted to

1=a'm until released. hy *md anvil.
9. In a rock- dll]], an anvil (*.111;57111" a tuol, a cam: ﬂ_dd}“}i
ed. to 1@{,11)10cﬂ10 said anvil and tool ther mi, a support

- carrying said anvil and cam, a bed plate ¢ carrying said sup-

port, - a threaded spindle arranged in said. bed plate and
:depled Wlmu Totated to shift said support on the Dbed
plate in- a plane parallel to said spindle, means slid: ably
arranged on said spindle, and means carried by said sup-

port and Jdapted to normally enm;,o the sliding means of -
sald spindie to prevent rotation. thereof, and said anvil

and

100

110

aummfmca]lv prevent actuation oi %.:11(1 feedmn mer:*hana .

120

when moved into a certain position with respect to said

buppmt adapted to release the enmf—-mﬂ mmus fmm said
cslldmn means, ‘ |

10. "In a reck-drill, a bed IJIH,TL, a %up]}mf carried h? the
same, feeding means carried by said plate and adapted to

~shift the suppmt thereon, an anvil, a chuck carrying a
am adapted to recipro-
cate sald anvil, chuck and the tnol thereof on said support,

1001 conmued with said ¢1nv11, a

means carried hy said auppmt fsmmundmﬂ said chuck

and .:1{‘1.;111119121 to rotate the same in one direction with a

195

130

step by step movement, and locking means for the feeding

means, said locking means arranged: to prevent feeding of -
sald support and by the same the Ieodmn of said {1111?11,' |
~chuck and the tool thereof until mle.-.vsoﬂ by '8 |

3aid anvil,

11 In a rock-drill, a quppmt ‘having 1}10]:3(3“0113

head engaging the groove of said anvil - and means for

locking said chuck to said projections. and adapted when
removed therefrom to permit of the sidewise removal of
the chuck from ﬂm projections of said suppmt and groove

of %.;ud *mvﬂ

12, In a rock- drill, a fsuppm’r Imvmﬂ pmieﬁmm an

- anvil carried by said support and having a groove, means

101 leupmc ltln;; said anw] on said suppoli, a bhuffer car-

135
an o -
anvil carried by said qupr)mt and having a e voove, a chuck.
guided in the projections of said 'suppmf and having a -

140
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ried Dy one of the projections of gaid support, a chuck :

cuided in the projections of said support and having a
head engaging the groove of said anvil and a projection,
the projeetion of said chuck adapted when contacting with
ihe buffer to limit Dy said chuck the downward movement
of said anvil, and means for locking the chuck to said
projections and adapted when removed therefrom to per-
mit of the sidewise removal of the chuck from the same
and said support and the head thereof from the groove 131
snid anvil. | |

13. In a rock-drill, a plate, a threaded spindie rotatably
arranced in the plate, an anvil, a support connected with
said spindle and adapted when actunted Ly the same to

-ghift said support and anvil on said plate, means for re-

ciprocating said anvil on gaid support, a collar having
teeth slidably arranced on said spindle, a lever carried by
gnid support and engng;;ing-snid anvil and adapted when
eneaging the teeth of said collar to antomatically prevent
rotation of said spindle, and wnid anvil adapted when
moved into a certain poaitiﬁn by said reciprocating means
to automatically disengage the lever from the teeth of said
collar so as to permit of the free rotation of said spindle.

14. In a rock-drill, a plate, a threaded spindle rotatably
arranged in the plate, an anvil, a support connected with

«aid spindie, said spindle adapted when actuated to shift

gsaid support and anvil on said pliate, means for recipro-
ating said anvil on said support, a toothed collar slidably
arranged on said spindle, a lever carried by said support
and eneaging said anvil and adapted when engaging the
toeth of said collar to automatically prevent rotation of
said spindie, said anvil adapted when moved into a certain
position by said reciprocating means 1o auntomatically
digsengage the lever frem the teeth of said collar so as to
permit of the free rotation of said spindle, means con-

cam, when rotated adapted to store up energy,
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nected with said support and holding said collar in a cer-
tain position with respect to said lever and means engag-
ing said lever and adapted to normally hold the same in
engarement with the teeth of said collar. |

15. In a rock-drill, an anvil, a chugk carrying a tool
connected with said anvil, a counterbalanced cam having

lifting, recleasing and hammer portions adapted fto recip--

rocate said anvil, chuck and tool thereof and to permit
said anvil to strike a blow free from gaid portions of the
cam, means for rotating said cam, said counterbalanced
while the
anvil ig free from the hammer and lifting portions of said
canm to absorh the shock caused by the striking of said
anvil and to transmit the stored up enersy to said anvil
at the beginning of the downward movement thereof.

1G. In a rock-drill, an anvil, a chuck carrying a tool
connected with said anvil, a counterbalanced cam having
lifting, releasing and hammer portions adapted to recip-
rocate said anvil, chuck and the tool thereof, at variable
speeds, and permit said anvil to strike a Dlow free from
said portions of said cam, means for rotating said cani,
said counterbalanced cam, when votated, adapted to store
up energy while said anvil is free from the hammer and
lifting portions of said cam to absorh the shock caused by
{he striking: of said anvil and to transmit the stored up
energy to saild anvil at the Dbeginning of the downward
movement thereof. o | |

In witness whereof, 1 have hereunto set my signature
in the presence of two subscribing witnesses.

" ROBERT A. FOWDEN.

Witnesses :
G1o. W. RERD,
TIHOMAS M., SMITH,
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