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To all whom it may concern:

ide 1€ known that T, Georer Ternerr Cox-

- bier, alctlizen of the United States of Amﬂr
¢

, residing in Plainfield, cotinty of Union,
and State of New Jerbm,, hayve inv ult&,d
certain new and useful Improvements in

Diridls or other lmplu Mechanisn, of which

the following is a specification, reference
bemyg had to the d twmﬂ-b, h}rmi_nﬁ pm_*t-
Gf the same.

My ‘invention 1eh1tes to rock dullq

which the drill bit is reciprocated. or 15'

struck by -a hammer to produce the desired
impact on the rock, and the primary object
of my invention is to provlde an 1mproved
operating mechanism for the drill.

- In drills of the kind referred to; two
ed for recip-
rocating the drill bit or actuating the ham-

mer. 1'{1 one’ of these the moving - olement is

- actuated by a crank or (,qtm*aleﬁt mecha-
nisme for converting rotary motion into re-

(:1131'@:'321Lo»:::'}j the power being usually
- nished by an electric motor.
type are: zlota,bl}f convenient, and eflicient in
operation, but -are subject to Gnedr awback

25

30

- To ovemom{, thig difliculty, cushioning - de- .

- springs, and the like have been used.
89

fur-

10 - particular, mmd} the Zfact  that the
impacts of the drill bit ot the hammer are

~communicated to the operating mechanism

and ‘other parts of the drill, thus s subjecting
the same to Injurious sh (*chs and vibration.

various kinds, such as alr- ui%hmm

'T"'l
Lne

other method referred to 1s to &ctuate the

VILES of

reciprocating element by means of a sole-

' noi

40

or electromaﬂnet
In thisg
method the injuvicus vibration and shocks

such 'as are incident to the frst- mentioned

plan, arve largely reduced, but the solenoid

© method possesses a serious drawback in that

45

59

rent for et

a ‘special generator of comparatively low
Iif_,quenc,}, 13 necessary, to supply the cur-
Nerglzing the mlenmd This is
for the reason that the current commonly

furnished by power and lighting companies
is.of too high frequency for ihe best, or in

some cases even good, results in the drill.

On the other hand, if direct current be em-
ployed,\with mmmnhmnﬂ d{ﬂflw-« for

1r0-

dur:mn ih% NeEESSULY 1*{1?01%]5 of the cur-

rent, the. 1‘1%11 al commutator troubles are lia-

" ble to he anouni_ereu.

i)f‘ﬂ].‘-} of this

the . polarity " of
] w}uch 1§ permdlmlly reversed.

]

AR
BT dmm*«m for Jmaln]n
s a detall view.

I have therefore been led to devise my
present invention,. by which T am able to
i combine the more important advantages of
both of the types above referred to, and at
the same tiume lemmie ther disadvantages.
Lo secnre the desired minimum of vibre ation
and shock £ employ a solenoid or other suit-
able electromagnet as the means for effect-

g the necessary reciprocation of the bit or

the hammer but with this important differ-
ences undh that 1n my invention -the
polarity of the magnet need not be reversed,
but may be mn%tam.

net, “thus eliminating the bpeﬂml low-fro-
(111{311(,}" atfernator and the (,mmnuta{mg de-
vices heretofore commonly considered neces-

sary. Instead, I provide mechanical means
for

so that the latter may have movement rela-
tive thereto, and emp]oy a solenoid or other
electro-magnet which serves to couple the
mpact element or bit to the carrier to move

an wnison therewith, no other means bemﬂ'

necessary or employ ¢d than the solenoid or

‘_fmfwmt- for coupling the parts as stated.
Tience, so far as 001111111,{]11cat10n of vibration

an¥l shock from the drill bit or hammer to

‘the rest of the apparatus is concerned, the

drill is at least as free from s:,u-:,ll eﬁectcs NS
the former types of Solenmd drills.  OQn the
other hand, the carrier does not strike a
blow aipon auvthu’w and hence 1s the source

of ::.nbatantm]ly oniy such vibration as is:

incident to its er 11111 or othe;' actuating
mechanism. |
The preferred form of apparatus thus

briefiy outlined is illustrated i the ”11111(,};&(1'
drawings, in ‘which--

fieure 1 1s 0 view In blde clevation with
a portion of the outer casing of the drill
broken away. o, 9 185 a '\@111{:11 section,

showing the operative parts of the “drill
pavtly

1 clevation. Tig. 3 is a section sub-
stantiadly on hine T11- —ITI ot Fig. 8. Ifgs.
4, 5 and .6 are eﬂmrwd Seetions - on line
IV.,, V.—V., and VI—VI. ,respectively
, showing different p()rilon% of the
the drill bit, TMie. 7
i side clev ation,
upper part of the dl'l]l showing the po%]tmn
ol the driving motor and its Upemtne con-
nection with, Lhe rest.ot tha, apparatus. 1“10‘%

ot ?1 19,

ASSIGNOR TO WILLIAM

. I can therefore em- |
pluy direet currvent for energlzing the mag-

rapidly leupmmunw a carrier which
loosely supports an impact element or hit

of' thw 105
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~the casing-and the parts carried thereby can.
be lowered, in the usual way, as the worle of

A
T

-
&

oS

space between the collars 11 |
annular electro-magnet or solenoid 14, of

ey
T
RSt

8 and 9 are views of » madified form of my

invention. .

The operative parts of the drill are con-
tained in and supported by an outer casing 1,

which it will be noted is of general cyln-
drical contour, although of course, the exact
form of the casing 1s of little consequence
as long as it serves the purpose for which 1t
is employed. I prefer to make the casing in

two separable longitudinal parts o halves,

9, 8, the line of divisiun between the same
being indicated:
of the apparatus and atford quick and easy

access (o the inclosed parts. the casing 1s

provided at top and bottom with lugs or

sctions B, 6, adapted to slide in guides
formed on a supporiing member 7. Rota-
tively mounted in the top ‘of the latter 1s &
serew 8, working 1 the upper chsing lug o

and provided with a hand crank 9, so that

 The supporting member

drilling progresses. nem
on the usual tripod

7 is removably mounted

or other support, a portion of which 1S 1n-

dieated at 10, in g, 8. . N
. Mounted in the casing,-are upper and
lower wrought iron collavs, 11. 12, spaced
apart as shown, and secured rigidly in place
by any suitable means, such as bolts 13, let
through the casing wall and threaded mto
said collars. - o -'

Tocated within the casing, and i the
and 12, 1s an

substantially the sape internal diameter as

“said collars and of general shape such as to

e
@ .

“casing and maintains

snuely fit in the space between said collars,
so as to have no movement relative to the
Ca8INg,
magnet is fixed or rigidly mounted 1n the
_ the position set forth
throughout the operation ot the machine.

Quitable connections not shown are provided

45

50

‘apparent that when the

in the pole-pieces ana

for encrgizing this magnet, and it will be
said magnet 18 ener-
becomes the
12, constitute

Lok

oized, the surrounding casing
field of which the collars- 11,
the pole-pieces. o
Wxtending through the alining openings
the solenoid 18 a

closely fitting cylinder or sleeve 15 of brass

1

or other metal of non-magnetic qualities, and

—r

~monnted to reciprocate through the passage-

&

reciprocaling the carrier,

a5

Poriaed is a mechanically operated

way thus
element

carrier adapted to carry an mmpact

or bit so as to impart the desired reciproca-
ions to the latter. This carrier consists of a

fubular or hollow clement 16 of brass, hav-
ing rigidly - conunected to. its upper end a
head 17, also of brass. Ifor the purpose ol
the head 17, 1s

onnected with a- crank 18 on -a shaft 19

-

journaled 1n oppostte sides of the casing.

“with the driving gear 21

at 4, to permit assemblage

In otheér words, the solenoid or

vertical shaft 34, (Jigs.
end of which is provided with inclined or

AL

one end of the shaft is a gear 20, meshing |

$00, 433

o1 a motor inclosed
in a case 22 mounted on the top of the drill
casing 1. The motor may of course be of the
alternating or the direct current type, and
may be connected with a source of current
in any suitable way, not showu.

Arranged to reciprocate inside the field

core or carrier 16 1s a plunger 23, const-
tuting the armature of the solenoid or mag-

net, and the impact element which strikes
“the drill bit 24, said plunger being disposed

to slide in bearing sleeves or pole pieces
05. 96. of wronght 1ron secured in and to the
cpper and - lower ends of the carrier re-
spectively. It will be scen, upon reference

to the drawings, that thieve is no operative

mechanical connection between the plunger

and the rest of the apparatus, the former
being free to reciprocate independently of
the latter. B | |

The collars or sleeves 9G. are 80 Col-
nected and arranged upon fhe carrier as to
have their outer cylindrical faces in close

9 22t

Ld T F,

proximity to the lining slceve 15, As the.

carrier reciprocates the magnetic field or
circuit of the solenoid or magnet will 111-
clude said collars, and constitute them mag-
nets to attract the plunger and couple the
latter with the carrier, so that said plunger
will travel in substantial unison with the
carrier during the drilling operation.

The drill bit 24 is chamfered nearitsupper
end to provide a flat portion 25* which fits

Toosely a slot extending laterally from a CIr-

cular aperture 26* (I1g. 5) in a plate 27.
The latter is movably mounted in a recess 23
in the bottom of a chuck 29, rotatively car-
ried in the lower end of the casing 1.
plate 27 is held in its outermost position,
with its slot engaging the chamfeved por-
tion of the drill bit, by springs 380 bearing
on lugs 31 on the said plate, the resilt being

-

that while a slight up and down play of the

bit 1s permitted 1t can not rotate 1'e.1_:1tively'

to the chuck 29. At the top of the chuck 1s
a gear 32, meshing with a pinion 33 on a
2, and 6) the upper

helical grooves 85 engaged by correspond-

ing ribs on the inner surface of a ratchet
36. The latter is carried in the head In a

bracket 87 of bronze secured to the sleeve

96, and is engaged by a pawl 38, hut 18 ca-

pable of sliding movement on the orooved

ond of shaft 84 as the carrier 16 reciprocates.

It will therefore be evident that as the

offect. of the inclined grooves 35 would be
to cause either the ratchet 86 ox the shaftl:

94 or both to turn, as will be readily un-
“derstood : but as the drill bit rests on the

The

79

&0

g0

90

10¢

10

110

119

120

ratchet descends with the carrier 16 the

125

hottoni of the bore in the rocl, the engage- -

ment of. the bit therewith offers sitflictent
resistance to prevent the shaft 34 from ro-
tating, since the ratchet otiers practically no

1

)
)

Q
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reSHtance to the turning effort. The mtrhei
therefore turns on the down-strolke of LhL

carrier, but on the up-stroke the pawl 38
hoids the ratchet from turning in Lhe op- |

posite direction, as would otherwise h appen ;

hence the shaft 34 must turn, and give the

10

15

20

28

30

35

40

-the carrier deseendmw

bit a slight movement of rotation, the ex-
tent of which depends, of course, on the
pitch or angle of the grooves 35 with the
vertical, the extent of the upward movement
of the ratchet, and the ratio of the gear 32
to the pinion 33. In this way the bit is
given a slight turn at each upward movement
of the hammer 23, since the latter, as wili
be explained heremaiten follows the miove-
ment of the carrier or core 16.

Assuming now that the soleniod 14 is
connected 1 any suitable way, not shown,
with a source of direct current the polavity
of the magnet will therefore be constant.
But as the carrier reciprocates, the mmpact
element 23, under the magnetic attraction

of the solenoid exerted thereon through the

collars 25, 26, will be magnetically coupled
to the carrier and be moved 1n substantial
synchronism or unison therewith, With the
parts in the position shown 1 Fig. 2, and
it is evident thai
while the latter 1s elewmg up before the re-
versal of 1ts motion takes place the IGOIMen-
tum of the hammer will throw it down n
advance of the carrier and ecause 1t to strike
the drill bit or other element. Upen the
return movement of the carrier 16, the hit
or impact clement 23 will be raised therewith
under the mfluence of the solenoid or mag-
net ‘14 through the collars, and moved up-
wardly
of the crank 18 causes the carrier 16, and
impact element or bit 23 to descend in sub-

“stantial synchronism or unison to repeat the

45
a0

55

16 has about reached the Ihmit of

blow. ‘The operation just stated 18 con-
tinued as long as the shaft is rotated and the

solenoid 14 1s energized.

It might be stated that when the carriev
ils down-
ward stroke and thereby decreased in speed,
as the crank is about to turn on 1its un-
stroke, the momentum gathered by the olo-
nent 03 may. cause it to oaln upon the cae-
rier and move in advance thereof, but it will
be seen that when the blow has been de-
livered that the element 23 will not only
rebound to 2 degree, beiug loosely mounted

on the carrier 16 but will also be raised
under the influence of the m venet or sole-

noid to substantially its initial position with

~relation to the carrier.

- 60

By> mounting the impact eclement 23
loosely, within the carrier and providing the
improved means for causing them to move
in substantial unison, a great advant lage 153
attained in that upon the delivery t
blow the rebound of the element 23, inde-

pendently of the carrier, relieves said car-

or rearwardly until the overthrow :

ot the

'al'."-
5

pole

riey and its operating mechanism of a areat
part of the shock to Shich it would he sub-
jected were the carrier and element 93 rvig-
1dly or positively connected.
in Jigs. 8 and 9 of the drawings I
own & modified form of
v this embodiment,

the imel‘rti(m:
the casing and parts
appertamning theu,te are eub%tammlly the
same in construction as the corresponding
parts heretofore described and it is there-
fore unnecessary to repeat such description.
The medmtd form contemplates the mount-
mg of the solencid direetly upon the car-
vier so as to reciprocate therewith instead
YT kzzw the same stationary on the 30D~
port, and 1n the tlustration made 39 desig-
nates the tubular carrier leupmmblsrmmmt-
ed in the casing and cuided Ly upper and
lower guide collars 40, 41 at the upper
lower po“imm oi the casing, the carrier be-
ing connseted m ) uanl{ movement indi-

Eﬂ“

‘-'-‘,‘
Ll
A

st

l».-l'

cated generally at 42 by means of which it
18 reelpreezted A4S ehewn the carrier has
mounted Lhereon 98 .?lIlI"llI.ldl‘ magnet 43

through which 1t passes, the same bemu lo-

cated in an enlarged perhen of the casing

as shown, and within Lhe carrier, is ]needv
i unted an 11‘111 act element 44 (enetltutmﬂ
the armature of the ma gnet. Lhe axial por-
tions 44 of the impact element ave mouted
(o shide m 2 bearing sleeve 45 secured in and
to the upper part of the carrier, and a head
46 secured 1n the lower end of the carrier,
the latter also serving to retain the Jmpaet
element in the carrier. [t will be apparent
that the solenoid being encrgized,
will serve by its uhwmtu influence to cotiple
the nmpact Mement or bit {o the carrier dur-
ing the r{,uprm ations of the l'utu:*

”Thet I claam s

1. The combination of a I'L“{i[)i'()(:lf{}‘{'}
carrier or field cove having s pfn*lted pele
pieces, an 1mpact element moving with the
carrier or il”l(* core and 11{11»111'” magnetiz-
able parts mm proximity to said pole picces,
satd pole vieces being connected by means
eewm,ﬂ fo malke gaps in the magnetic cir-
cuit, and a h}:uz QIL‘LUUI]hl“IlLe acting
.*e*emi .?.ai{f pole pieces to ea:nm]e the re-

“ carrier or tield core and impact
cause thew to move in unison.

d ombination with a fixed electro-
magnet, a :z;eu procatory carrier or field core
having mechanically connected  separated
pleces ff'e ming part of the Imenefic
circuit of sald uechemmne% ARG A Inov-

able 1mpact element {*'{Jemw the magnetic

circeult free\ pole plece to pele piece where-
by said 1mpact element will be caused {o
move I unisoin with the reciprocatory car-
rier or field core. | -

2. The combmation with a coill of a field
cove within the field of sad coil, said field
core consisting of magnelizable pole pleces
separated and connected by a non-magnetic

have

that it
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1o

connacting piece,
core to be reciprocated, and a move able arma-
ture within smid field core.

4, The combination of a reciprocatory
carrier or field core having 501}11&’[8(1 pole

‘;}1(‘( es connected by a non-magnetic connect-
AT

dm:(. an unpact clement mov ing with
the carrier or field core and ‘having mag-
1‘1{3tvuhle parts 1 proxunity to said pOlt
pieces, and a fized electromagnet acting
througl;
ciprocating carrier or field core and impact
c-:lemen'{; to cause them to move 1n uniscn.

. The combination of a fixed electromag-
mi, a reciprocatory carrier or field core hav-
ing polu pieces arranged in the magnetic
civenit of said magnet t and non- maﬂpetl ally
connected J[ﬁﬂmhtl., and a nmﬂnotlmwe 1M -
pact element movably mounted in said pole
pieces, wherehy the magnetic circuit of the
slectromagnet, through The pole pleces and
the unpac t dmmm will couple the 1mpact

. means for causing the field

said pole pieces to ceuple the re-

e
Wy
Gt

element ‘and the reciprocatory carrier to-
gether. |
6. The combination of an annular electro-
magnet, a hollow cylinder of non-magnetic
material mounted to reciprocate within suid
clectromagnet, magnetizable annular poie
pleces carried by said cylinder, and a mag-
netizable 1mpact element movably mounte od
W 1thm the pole pieces.
The combination of a casing, an annu-

Tar electmlmﬂnet fixed to said casing, a hol-

low cylmdu of mnon-magnetic material
mounted to reciprocate inside said electro-
magnet, magnetizable annular pole pieces
carried by the cvlinder, and a magnetizabie

impact element movably mounted within the

pole pieces. |
- G. HERBERT CONDICT.
Witnesses:

5. 8. Dunmang,
M. LawsoNn DyeR.
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