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Unrri Stares Pares

OFFICE, .I

-'I'.'._'SAMUEL w. DOUGLASS OF NEW YORK, N. Y., ASSIGNOR TO THE AMERIOAN
- DIAMOWD hOOK BORING OOMPANY OF AME PLACE.

~of the city of New York county and State of -
New York, have mvented a new and useful
--;-Improvement in pranswn Rotary Drills, of

EX.PANS|-0N?R0-TARY DRI__LL.. -

| SPEGIFICATION formmg' p&lt Of Letters Pa.tent N 0 274,740, dated March .e'7 1883

Apphcatmn ﬁled December 2, 188"jl (‘Q’o model.)

o TO all whom @t mm/ concern:

" Be it known that I, SAMUEL W. DOUGLASS

which the following is a full, clear, and exact

‘description, reference being had to the accom-
~ panying drawmgs, in whmh llke letrerb 111(11

. 20

- cate like parts.
10
- pansion - drill, showing the cutting-bars ex-

- tended. - Fig. 2 1s the same with the cutting-

Figare 1 is a longltudmal sectlon of the eX-

barsretracted. Fig.3isacross- section through

‘the'linez zof Fig.1. Fig.4is a cross-section
1z through the ]me y y of Fig. 1. TFig.5 is a
N . cross-section through the line z 2 of Fig. 1.
- This invention relates more ‘particularly: t{)-
o _mck drills the cutting-faces of whicharearmed
with diamonds, and through the drill-rod of
_ which water is forcecl to keep the drill clear; |
~ + _ but I do not limit myself to such clrllls, as my
- invention can also be used on any rotary ex-
pansion-drill. It frequently happens that it

is desirable to enldrge the hole cut by the ap-
paratus at some particular place below the

-surface, and this invention affords a means for

so doing supermr, as' I belleve, to any hereto

~fore known.

30

In the followmg descrlptlon I will assume

'that the borm o apparatns 1s 11:1 & vertlcal 1}081-
“tion.. |

A 1§ the lowermost portlon of my expanbmn

- f'drlll and it is a metallic head, preferably steel,

o of the shape shown in vertlcal section in Flgs |
35
. itsupper part, at 1,itis eylindrical, a,nd 113 may
- be cylindrical throughout, if preferred.

+ B 1is a coupling, also cylmdrlcal and of the_
same external diameter as A. |

‘o
~ drill, and its lower part serves as a portion of

1'and 2 and in Cross- section in Fig. 5; but at

C is the uppermost section of my expan sion-

. the oylmder for-the piston H, as hereinafter set
- forth. The section C is c;hndrwal and of the

..5

‘same external diameter as both the coupling

B and the head A. The coupling B is prefer-
~ably connected with the séction C by screw-

SN threads 2, and with the head A by screw-

threads 3; but, if preferred, it may be made

LA ~ inone plece mth either of the other pieces.
i -:;50 These three parts A B and G constltute the l

—

case of my improved dr1ll or that whlch 111"
the claims, I eall the “dI‘lll 7 -
D and D’ are an extension of the piston- rod -

'pmper, and D has upon the whole or part of

1t heavy screw- threads, by whiech it isconnected 55
with the drill-rod. The drill-rod is not shown.
- E is the piston-rod proper, which passes

through the cyhnder-head G, and hfv-. the pis-

'ton H fastened to it.

T is a circular piece of metal squcue .-1t top 6o
and bottom, and it fits tlghtly IIltO the upper
end of the seutmn C, and is keyed to it by

the keys N, which enter half and half into the .
section O and into this circular piece of metal,
thereby preventmg the same from turningin 6g -
‘the section C. Thereis a square hole through_

this piece I, through which passes the square
section of the extended plStOIl -rod, (shown

at D’.)

(x is & cylmducdl piece of meffa,l which 18_57@-.
rigidly fastened inthe sectiou C by th_e screw-
threads 5, and 1t serves as the head for the
piston-cylinder. The threads 5 are cat.on an

inwardly-projecting circumferential portion of
‘the section C, (shown at O.) Through the cyl- 75

inder-head G the piston E works, as before -

| stated,and it is provided with the usual pack-

ing-box used in such cases, (seen at 0.) -

“H is the piston, which is firmly attached to
the piston-rod L, and it is provided, 1f deswed ] 30
with the usual packmg, . o
~ Iis a flat ring, of metal, rlgldly fastened to .

| the piston-rod D at the mp of the square por-
‘tion D’ thereof, and its diameter is not greater

than the outside diameter of the section C. 8 5.
Tt has recesses on its under side for the accom- o
modation of the heads of the keys N, if they

‘have heads.

J are strong pwated cattin g- bars, made of

steel. Thev are preferably four in number, and 9¢_-7 |

square in shape, except at the lower end, and

‘are pivoted at or near their lower ends to the
‘head A by the pins L.  The shape of the head_ o
A, for the accommodation and convenient in-

sertion. of these bars and pins, is best seenin g5
sectionin Fig. 5. These cutting-bars arearmed =
with diamonds on their ouater face, as usual, or

other cutting devices, if desired, and threjr lie

in recesses cut-for them within the head. A, |
(seen atS ) ‘These recessesareof sufﬁclent SI_ze__ 100




~ ton-rod E-by the pins =.
A is cub-away, as at 9, to allow of the swing- |
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‘the drill, as hereinafter setforth.
rod liscutaway in triangular-shaped spaces,

(seen at 10.)

2 | 274,740--

and conform to the shape of these bars, so | G 1s mcely tarned out and fits the piston H,

that the bars can be completely 1Ltracted
within them.

K are toggle-arms, which are pwoted at one

end to the upper end of the: cutting-bars by
the pins m, and at their other end to the pis-
A portion of the head

ing of these toggle-arms, and they are so piv-

~oted to the piston-rod that when the cutting-
bars are projected the toggle-armsshall liesub-

stantially at right angles to the piston-rod.
The piston-rod is also cut away, as at 9, toal-

low the toggle-arms to swing in it. The plston-'

rod may be made in two sections, as shown in
thedrawings—one (the lower oue) shown by E,
and the other (the upper one) shown by D D/

and they are connected and made one con-

tinuous rod by the screw-threads 10. Ifor the
puarpose of supporting, guiding, and giving
oreater strength to the piston-rod, the lower
portion of E, as seen at 11, works 11to a re-
cess made- for it.in the head A, and this por-
tion. 11 may beeither round or Squm*e, prefera-

bly square, the recess in which it enters being

made to correspond, foritthen aids in turning
The piston-

(seen at 12,) toallow the pins » to be ea,-sily put
in place and fastened.

Around the lower end of the cuttmg -bars a’
water channel or passage-way (seen at 13) is
cut out of the head A, Through this channel
or passage the water can pass; and it can also
pass between the cuatting-bars and the walls
of the recesses, in which they work., Through

the extended piston-rod D D', and alsothrough

that portion of it marked I, which is above
the piston H, a water-passage is cat, (shown
at 14 and clearly seen in Fig. 3.) Just at the
upper side of the piston H this water-passage
divides into a number of smaller passages,

right angles to the passage 14, and they dis-
chargejust above the piston H and between

1t and the head G; and in order that there may
be a space between the piston and the head, so

- that the water may have an opportanity to ex-

o

ert its force, I extend the inwardly-projecting

circumferential portion of the section C (seen

~at O) somewhat below the under side of the

cylinder-head G, which thus presents a shoul-

~ der, O/,against which the piston brings up and

_60

eannot_go any farther; and the adeStment of .
‘the parts should be such that the piston will

not strike this shoulder until the cutting-arms

J have been fully retracted and the diamonds
on their outer faces are flush with the periph-

ery of the drill-head A. If preferred, the tog-
gle-arms K of the cutting-bars J may be so

adjusted that they will bring up agalnst some

obstruction, and thus hold the . piston from
coming £00 near the stationary head G; or a
stop may be puat at any desired part of the ap-
paratus to effect this end. The portion of the

These may, as shown, ran at

which works in it. The coupling B has slots
or water-ways cut out from its inner periphery
at the end of the piston-stroke, (seen at 16,)
thus practically enlarging the internal diame-

| ter of the piston-cylinder, so that there will be

a passage-way for water around the piston
when 1t is af or near the end of its stroke. T'he
drill-rod, which, as before stated, is screwed

to the piston-rod by the threads on the portion -

D thereof, is provided with a continuous wa-
ter-way through it, connected with the force-
pump, through W]lICh the water is forced.

Having thus described my apparatus, I will
now describe its method of operation.

Assuming that the hole to be acted upon is

a vertical or practically vertical one, my 1m-
proved drill is fastened to the end of the drill-
rod by the threads on D, and is then passed

into the hole till the driil liesat the upper part

of the portion to be enlarged. During thisin-

sertion of the drill no water should be forced"

through the rod, and the weight of the head
A, the coupling B, and section C causes the

several parts of the apparatus to assume the.

position shown in Fig. 2, thus retracting the

75

R0

90

arms and allowing the 1ppamtus to be_eflslly |

introduced into the hole.

hole to be enlarged, the drill-rod is caused to
revolve, which, actmg throngh the square

'-portlon D’ of thL piston-rod and the piece F,

which is keyed by the keys N to the SBLt]OD
C, causes the drill to revolve also, and at the
same time the water 1s forced through the wa-
ter-way in the drill-rod, as usual, and 1t passes
in the water-way 14 through D and D/, and

When, as before
stated, the drill has reached the p&rt of the.

100G -

then, entering - the upper end of L, it passes

through it and out at the smaller passages, 15,

10§

and into the space between the piston-head G

and the piston H. Hereitcangonofartheruntil,

by the continued action of the pump or head of

water, as the case may be, sufficient force is ob-
tained to drive the cylinder-head G upward,
which takes the drill with it, and as thistakes
place the piston-rod B,acting through thetog-
ole-arms K, forces the cutting-barsdJ outwardly,

“as seen in Ifig. 1, and the diamonds or other
cutters on them, coming in contact with the.

substance tobe removed, cutitaway. The wa-
ter presses the piston-head G upward until the
water-ways (seen at 16) come opposite the pis-
ton, and when this takes place the water can

escape around the piston through these water-

ways; and further movement of the piston
through the drill is stopped by the end of the
piston E (seen at 11) reaching the bottom of
its recess, or by some other suitable stop ap-

plied to any suitable portion of the apparatus.

The water now passes through the lower part

| of the coupling B and through the spaces in

which the toggle-arms work, and thence
through the recesses in which the cutting-arms
are, and out between them and the sides of the
recesses and around their lower ends through

I11Q

i
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section C whwh 1s below the stationary head | the water- passages 13 to -the outside of the




s 40

 ;' drill, where the cuttmg is belngdone andthus '

ries away the detritus. t
‘been. sufficiently jenlarged" the forcing of the
water through the rod is stopped, the weight

cools the diamonds and cutting- bars and car-
After the hole has

of the parts again causes them to assume the

~ relative position shown in Fig. 2, and the drill

. o ~ can then be withdrawn from the hole.

- hole be a horizontal one or inclined upwa,rdlv
10,

" -  [ '3-:1;.5'

from the machine, then the impingement of
the cutting-arms J against the sides of the

. hole will force them into their recesses, so that
~ the drill can bé easily introduced into the hole.
- If desired, the hole through the piston-head
G may be squared and that portion of the pis-
- tonwhich works through it also squared. This
~ will secure the revolution of the drill when the

piston-rod is revolved, and will dispense with

" the square part D of the piston:rod and the

20

piece F,through which is the square hole for D;

~ but the dlfﬁculty of packing a square pl“;tOIl

~ thelowerextended end of the piston (shown at

B the revolution .of the drill.-

'11) may be squared, as before stated, and it,

fitting into its square recess, will - alqo eﬁect
This may be the

i best method for small drills, and avoids the

1. The combination, in an expansmn drlll )
-~ of a drill-rod, a piston-rod part of which is
e 4]
R S.'a,correspondmo and rigid part of -the drill,
- the piston-rod also working through a cylm '
“drical head within the drill, a piston attached
" to the piston-rod, which plston works through
a part of the drill as its cylinder, thesaid drill-.

e g,
- rod and plston havmga,water passage bhmugh"

s

- necessity for the squared portion D/,
- If the expansion-drill be other than a dlar |
20 mond drill, so that the presence of water is not
. necessary at the place of the catting, then
there will be no . necessity for the water wavs |

_-_even n such drllls 1 prefer to h&‘i’ﬁ the water
‘pass, so as to keep the drill clean and to
© 7~ 7 Inoisten and soften the earth or soft mck aud |
. also to carry away the detritus. -
S My drills may be used with compressed alr;
- orsteam as well as water, and my invention
1S apphcable also to thread cuttlng dences,yu-l
the cutters being p]aced on the cuttmg -arms.

T elaim as new—

not cylmdrlcal and which part works through

LTl

~and the cylmder hEdd toggle arms pwoted to
the piston-rod at one end and to the cutting-
~ 77 bars at the other end, the cutting-bars them-
- selvespivotedat one end to thetoggle-armsand

~ atthe other end to the drill, and recesses in the

| | '-60'”

- drill for the reception of the cutting-bars, all |
> combined’ substa,nually as and ior the pur-
- poses set forth., --

2. The combmation, in- an expa,nsmu -drill,

If the

= :2:74.740 -

SN - rod makesthis undesirable. Also,if preferred, |

: S ; j;f.j'.-_ﬁof a dI‘lll r{)d a p1st011 rad a part of which 13 i

.__

not cylindrical, and which part works through
a correspondmg and rigid part of the drill,
-the piston-rod also working through a cylm
“der-head within the drill, a piston attached to

the piston-rod, which" plStOH works through a

part of the drill as its cylinder, the said drill-
rod and piston having a water-passage through

o

them down: to the upper side of the piston,

to the cutting-bars at the other end, the cut-

toggle-arms and at the other end to the drill,

‘recesses in the drill for the reception of the_
‘cutting-bars, and water-passages, so that the
water can flow from below the piston to the
cutting-faces of the cutting- -bars, all eombined
‘substantially as and for the purposes set forth.
3. The combination, in an expansion-drill,
~of a hollow piston-rod, w1th openings from the )

outside to the inside. of the piston-rod just

-which there discharges between the pistonand,
‘the cylinder-head, a water-passage around the =~
‘piston at the farther end of the stroke to allow |
‘the water to pass beyond the piston, toggle- 75

-arms pivoted to the piston-rod at one end and

‘ting-bars themselves pivoted at one end to the

8o

above the piston and between it and the cyl-

inder-head, and a piston fastened to it, and

‘working in a suitable eylinder within the drlll
| the lowerend of the piston-rod being connect(,di' L
‘with mechanism whereby cutting-bars may be

projected and retracted from the face of the
drill, all combined qubatantml]y as aud for t,he_'_' |

purpoae% set forth..

4, The combmatlon in an expansmn UI‘II] of

a piston-rod and pI“itOIl moving. within the, |
drill; toggle-arms attached to the plston-rod__-, -
at‘one end and to cutting-bars at the other

at one end tothe toggle arms and at the other
to the drill. |

. The comblnatlbn in an expansmn dm]l of

95

end, and the cutting-bars themselves attached 1oo o

a rod and toggie-arms attached to the rod at -

‘one-end and to cutting-bars at the other end.
so that when the cutting-bars are in.use the
toggle-arms shall lie at substanually right an-
gles to the rod, substantially as and for the o
'purposes set forth. =~ -

6.-The combination, in. an exp.ﬂ,nsmn-drlll -
:of a-hollow piston-rod, 'with openings from the_’[ o
-_,;outbule to the inside of the piston-rod between
‘the piston and the cylinder-head, a piston fast-- -
‘ened to the piston-rod and workmg 1n a suit-
‘able cylinder within the drill, a water-passage

, 105

ILIO

115

around the plston at .the farther end of the

jected and retracted from the face of the drill,

and water-passages from the space below the_"

piston to the cutting-face of the cutting-arms,

substantlall y as and for the parposes set forth,

| SAMUEL W. DOUGLASS
Wltnesses o | |
- JonN.J. CALDWELL,

J OHN H. IVES

stroke, the piston-rod being. connected with
.mechanism whereby cutting-bars may be pro-

120 |
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