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To all whomn it ma 1/ COMLCETTL:

Be it known that I, JoEN F. ALLEN, , & citi-
zen of the United Sta,tes, and a resident of

New York, in the county of New York and
otate of New York, haveinvented certain new

and useful Improvements in Portable Drill-
ing-Machines,of which the following is a speci-

This invention relates to portable dril]ingé

machines such as are adapted to be driven
by compressed air, and has for its object to

improve the construction of such machines.

The invention comprises various improve-
ments in construetion in the means for im-

parting rotary motion to the driving -shaft

-and in the means for communicating the
movement of the driving-shaft with dimin-.

Ished velocity to the drill-head, all of which

are hereinafter fully described, and set forth
in the claims.

The accompanying drawings illustrate em-

bodiments of my invention.

Figure 1 is a vertical section of a portable

drilling-machine of a construction adapted
to be held to its work by a brace or ‘‘old man.”
IFig. 2 1s a transverse section of the same on
the line 2 2, Ifig. 1. Fig. 818 a transverse sec-
tion on the line 3 3, Ifig. 1. Fig. 4is a trans-
verse section on the line 4 4, Fig. 1. Fig. 5
isanelevation,drawn toareduced scale,show-
ing the drilling-machine held in a horseshoe-
frame and adapted to be suspended by a crane
or other suitable means.

I will first describe the construction shown
in Ifigs. 1 to 4, inclusive. The portable drill

here shown 1s adapted to be held to ifs work

by a brace or old man and has an npwardly-
extending centering-point 5, adapted to enter
a corresponding depression in the brace, while

the drill, which may be held-in any ordinar y.
manner in the drill-head 6, will be started in

a centered depression punched in the work to
The centering-point 5 and the

the driving-shaft 7 is in line with the drill-
head and centering-point. The centering-
point 5 is fixed in an internally-threaded cup
or shell 8, which screws over an upward pro-

jection 9 from the casing or frame 10, and the

eatlon reference being had to the accompa-
nying drawi Ings, fmmmg part hereof.

otherwiseadapted forr otating aby hand to feed

the drill forward to its wmk
- The c111v1nn~c§haft 7 18 fitted to rotate in
bearings in the casing 10 and has a crank

‘medially formed upon it, and the.inner ends

55

of a number of pitmen or connecting-rods 12

12 are pivoted.upon the crank-pin of this

crank 11, these connecting-rods 12 being re-
Spe(,mvely pivoted at their outer ends upon

‘a corresponding number of pistons 13 13, each

piston working 'in a cylinder 14, fmmed in
the casing on 111168 radial to the drlvmﬂ‘-shaft

7. The number of ¢ylinders which I propose
to use is four, as shown, these cylinders be-
,ilig'disposecl'ab011t the drivin g-shatft at equal

angles or ninety degrees apart; but a greater

or lesser number of cyllndms may be em-

ployed in some cases.
The cylinders 14 open at their inner ends
into a central chamber 15, formed in the cas-

ing, and the crank 11 is located within this
Counterbalances 16 16 are pro-

chamber 15.
vided, also located within the chamber 15,
and, as shown, there are two counterbalauces,
eaeh. in one pilece with an arm of the crank
11. "Theouterends of the cylinders are closed
by removable caps 17 17, and the ports for

60
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the admission of eomplesserl alr or other ex-

pansive fluid to the cylinders are formed in
these caps 17 at the outer ends of the pas-
sages 18 18, formed in the caps and main part
of the casing and extending inwardly and ter-
minating at their inner ends in valve-ports
at the outer periphery of the valve 19. The
valve 19 is of cylindrical form and is formed
or secured upon the driving-shaft 7 above the
crank 11 and has an inlet-passage 20 and an

outlet or exhaust passage 21, the inlet-pas-

sage opening at the upper end of the valve
into an upper chamber 23, into which the in-

let-pipe 22 enters, and the outlet or exhaust

passage 21 opening at the lower end of the

80

Q0

valve into ports and passages 24, leading into

the crank-containing chamber 15. An outlet-
opening 27 is formed in the outer wall of the
crank-containing chamber 15 for the final

escape of the compr essed alr or other actuat-

1ng Auid.
A reservoir for llellCEthHﬂ fluid 1is pro-
vided, shown as an oil-cup 25 (see Iig. 5,)

outer sur face of the cup 8 may be milled or | secur ed at the outer end of the plpe 26, and

95
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the pipe 26 is secured at its inner end to the |

casing 10, and the inner end of the pipe 26
has a restricted orifice, shown as formed by a
plugwith one or more openings therethrough,

~and this restricted orifice leads into the up-

per or inlet chamber 23. The lubricating

fluid 1s allowed to drip or flow in reﬂ'ula,ted

~quantities and will enter the upper or inlet

10

20

~chamber and drop upon the valve 19 and lu-

bricate the valve and will be carried by thein-
flowing compressed air or other fluid through
the passages 18 to the c¢ylinders and pistons,
so as to thoroughly lubricate them, and will
be carried by the exhaust through the pas-
sages 24 1nto the crank- contammn‘ chamber
15, so as toflowupon and lublleate the ecrank
and connecting-rods.
in the walls of the crank- containing chamber

151s located at the upper portion of the cham-

ber, so as not to drain-the chamber of Iubri-
cant. The exhanst compressed air or motive

fluid which enters the large crank-containing

chamber 15 is retained therem a sufficient
time to drop any liguid particles carried by

25 1t, and thusthe lubricating fluid isnot thrown

30

or drawn out through the outlet-opening 27.
Tt will also be observed that as the cylinders
14 open iInto the crank-containing chamber
and the bearings for the dr wmn-shaft 7 open
into the crank- contammﬂ' ch&mber all lubri-
cating fluid discharged from the cylinders
must enter the crank: containing chamber.
All Iubricating fluid which Works downward

- from the Valve and upper bearings of the

35
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crank-shaft must enter the emnk-recewww
chamber, and lubricating fluid will flow from
fhe cmnk containing Ghmnber into the lower
bearings of the cra,nk-shaft, so as to lubricate

the lower parts of the machine.

The engine above described must be actu-
ated at high speed to develop the amount of
power required. By reason of ‘the effective
lubrieation and the counterbalancing of mov-
ing parts, and also by reason of the extreme
SIIIlpllGltV of the valve and other parts of the
engine, a very high speed may be developed.
In commumcatnm the motion from the driv-
ing-shait to the (11‘111 head the velocity must
be materially diminished, and I have devised
improved means to that end, which I will

‘now describe.

The drill-head 6 has its upper beamnw upon
the frame 10, while its lower bearing is upon
the lower end of the duvmn-shaft 7. An
internal gear 28 is secured to bhe drill-head,
and another internal gear 29 is arranged in
line with the internal gear 28 and secu 1'ed to
the frame 10. A lonﬂ* pinion or gear 30 is

- fitted to rotate npon an eccentric 31 secured
6o’

upon the driving-shaft 7, and this gear 30
meshes witi both internal gears 28 imd 29.
One of the internal gears contains a greater
number of teeth thfm the other, .‘:md as the

-gear 301s moved about b} the eecentmc a rela-

twe movement of the internal gears takes
place in accordance with the difference in
the number of teeth of the two internal

The outlet-opening 27

oears. In the construction shown the inter-
nal gear 29 has eight teeth and the internal
gear 28 has nine teeth, and the relative move-

ment of the internal gears resulting from

one revolution of the eccentric 18 one tooth
of the internal gear 28. As the internal gear
29 1s held to the frame and the frame is not
permitted to revolve, this movement is im-
parted to the internal gear 29, which moves
forward one tooth or one-ninth of a revolu-
tion for each complete revolution of the driv-
ing-shaftand eccentric.

to that of the fixed internal gear 29, and

therefore the gear 30 has no rotative move-
ment relatively to the frame, but is held by

the internal gear 29 from rotative movement
relatively to the frame as it is moved about
in engagement with the internal gear 29 by

the rotation of the eccentric.

manufacture, including fitting of parts, and
requires a minimum number of parts, and 1s
also exceedingly durable.

‘TFor convenience in the assembling or tak-
ing apart of the machine the drill- head 6 is
made In two parts threaded together, the
upper part being the upper bearing-disk and
the lower part being cup-shaped and having
a downward projection containing the drill
chuck or socket. So, also, the casing 10 is

made in three pieces ewccluswe of the caps

17, the lower piece terminating just below

_the cylinders 14 and the middle piece termi-
nating just above the valve 19 and these
‘three pieces or parts being held together by

bolts or secrews. If'or a like purpose the up-

percrank 11 may be removed from the crank-

pin, the crank-pin being fixed only in the
lower crank.

It is to be noted that the strains of the va-
rious connecting-rods on the crank-pin are
centered, the right-hand connecting-rod bear-
ing medially upon the pin and the other con-
nectm g-rods being yoked successively, so that
in eaeh eonnectmw rod the two parts have
thelir Dbearings at equal distances above and
below the middle of the crank-pin.

It 1s of course evident that various modifi-
cations may be made in the construction

above particularly described within the pur-
view of my invention.

An example of

modification is illustrated in Tig. 5, which
shows the drilling-machine held in a horse-
shoe-frame. This horseshoe-frame 32 has a

lower socket containing a back brace-pin 83,

adjustable through a hand-screw 34, and an
upper threaded socket which receives a long
threaded sleeve 35, having a hand-wheel 30
at 1ts upper end. This threaded sleeve is

fitted over the downward projection of the
drill-head, so that the drill-head may rotate
independently thereof, but is compelled to
move longitudinally therewith, the collar 37
being secured at the lower end of the drill-
head and the downward projection of the.
drill-head being considerably longer than in

Thenumberof teeth
shown of the gear 30 is eight, corresponding

This construc-
tion is exceedingly simple as to all details of
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the construction shown in Fig. 1.

- 3818 shown in working position in Iig. 5 and

IO

is registered by screwing down the sleeve 395
until the drill, enfering the usual centered
cavity in the work, presses the work against
the back brace 33. A drilling apparatus thus
mounted in a horseshoe-frame is usually sup-
ported by a crane or traveler, and to that end
I provide an eye 39 at the upper end of a

rod or bar 40, extending upwardly from the
horseshoe- frame 32, thiseye 89 being soplaced
that the parts when suspended thereat will
be supported, with thedrill, in the vertical po-
sition shown. 1 also provide another eye 41,
shown as at the lower end of the bar 40 and
so located that the parts when suspended
thereat will be supported, with the drill, in
horizontal position. The bar 40 also serves

- to prevent rotation of the drill-casing, the in-
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let-pipe 22 coming in contact therewith. It
i1s to be also noted that the oil-inlet pipe 26
may come in contact with the bar 40 and per-
form a like function.
struction shown in Fig. 1 either of the pipes
22 or 26 will prevent rotation by contact with

‘the brace or old man to be used with such

construction.

As above deserlbed the feed-serew in the
construction shown in IMig. 5 is formed upon
a sleeve 59, fitted over the drill-head. . This
obviates the upwardly - extending threaded
stud 9 and secrew-sleeve 8, (shownin I‘1n' 1,) and
the casing extends upwardly only a sufﬁcleut
distance to provide a closed bearing for the
upper end of the driving-shaft 7. In other
respects the construction shown in Iig. 5 is

precisely the same as in the other ficures of

the drawings, and the parts are similarly-in-
dicated by reference-numerals.

For convenience in controlling the drill it
is desirable that the supply of compressed
air or other expansive fluid may be readily
controlled, and for this purpose I propose to
use a compression-valve 42, as shown in Fig.
5, located in or connected to the inlet-pipe

2. The operator may manipulate this valve
42 with one hand, while with the other he
works the feed-screw to feed the drill for-
ward. - The rapidity of the operation is such
that the valve has to be held open only for
short intervals of time. The engine starts
up from any position and applies its power
uniformly, and the power developed or the
speed of operation are all under the control
of the operator through his manipulation of
the valve 43.

Having now descr ibed my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18—

1. In a portable drilling: m&clune 1n cont-
bination, a driving-shaft, a drill- head in lon-
gitudinal alinement therewith, an eccentric

"I

fitted on the driving-shaitt, a gear-wheel fitted

to rotate on sald eccentric, an internal gear
fixed to the frame and concentric with said
driving-shaft, another internal gear fixed to
the drill-head and concentric with said driv-

So, also, in the con-

The drill |

ing-shaft, said internal gears being arranged

- s1de by 81de and one Gontalmn oagreaternum--

ber of teeth than the other, and the gear-wheel

on the eccentric meshing with both internal
gears, substantially as set forth.

2. A portable drilling-machine com prlsmﬂ

70

a driving-shaft and a erank thereon, multiple

cy linde1s and pistons therefor and connect-

ing-rods respectively joining said pistons to

md crank, a drill-head in longitudinal aline-

ment with said drwmfr_sh&ft an eccentric
fixed upon said driving-shaft, a gear-wheel

fitted to rotate on said eccentric, an internal
gear
‘with the driving-shatt, and connecting means
holding said gear from rotation relatively to
‘the frame, substantially as set forth. -'

i’

xed to the drill-head and concentric

3. A portable drilling-machine comprising
a driving-shaft and crank thereon, multiple

cylinders and pistons therefor and connect-

said erank, a drill-head in longitudinal aline-
ment with said driving-shaft, an eccentric
fixed upon said driving-shaft, a gear-wheel

75

3o

g2

fitted to rotate on said eccentric, an internal

cear fixed to the frame and concentric with
sald driving-shaft, anotherinternal gearfixed
to the drill-head and concentric with said
driving - shaft, said internal gears being ar-
ranged side by side and one containing a
oreater number of teeth than the other, and

95

the gear-wheel on the eccentric meshing with -

both internal gears, substantially asset forth.
4, A portable drilling-machine comprising

a driving-shaft and crank thereon, multiple
cyhnderb and pistons therefor :amd connect-
ing-rods respectively joining said pistons to
&1d crank, a drill-head in longitudinal aline-
mentwith said driving-shaft,-and connecting
means between said driving-shaft and drill-
head whereby the movement of said driving-
shaft- is communicated with diminished ve-
locity to said drill-head, substantially as set

| _fmth

5. A portable drilling-machine comprising
a casing containing multiple cylinders, a driv-
ing-shaft and crank thereon, a pistonineach
of said multiple eylinders and a connecting-

rod joining each of sald pistons tosaid crank, -
said multiple eylinders being disposed about
said driving-shaft on lines radial thereto, and

being closed at their outer ends and open at

their inner ends, a valve on said driving-.

shaft, said casing containing ports and pas-
sages leading from said valve to the outer
endsonly of said ecylinders, a drill-head in lon-

gitudinal alinement with said driving-shatt,
and connecting means between said driving-

shaft and drill-head whereby the movement

of said driving-shaft is communicated with

diminished velocity to said drill-head, sub-

- stantially as set forth.

6. A portable drilling-machine comprising

100
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a casing containing multiple cylinders, adriv- -

ing-shaft and crank thereon, a pistonin each
of said multiple cylinders and a connecting-
rod joining each of said pistons to said crank
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said multlple cylinders being d1sposed about
said driving-shaft on lines 1*ad1a1 theretoand
being elosed at their outer ends and opening
at then* inner ends into a chamber formed in
the casing and containing said crank, a valve

on sald driving-shaft, Smd casing eontammw
aninlet and passage lea,dmﬂ' Lo Sald valve and
an oil-inlet leading to md valve, and said
casing containing ports and passages leading
from saud valve to the outer ends only of said
cylinders and from the valve to the interior
of the crank-containing chamber, and said
casing having an omlet from said chamber,

and a d1’*111—head and connecting means be-

20

tweensaid driving-shaft and drill: head where-
by the movement of said driving-shaft is com-
municated with diminished Velomty to said
drill-head, substantially as set forth.

7. In comblnatmn acasing containing mul-
tlple cylinders, a drwmn -Qhaft and crank
thereon, a piston in each of sald multiple cyl-
inders and a. connectmmrod joining each of

| said plstons to said crank, said multiple cyl-

inders being disposed about sald driving-
shaft on llnes radial thereto, and beuwclosed
at their outer ends and opening at thelr' in-
ner ends into a chamber formed in the casing
and containing said crank, a valve on smd
driving-shaft, sald casing contmmnn" an inlet
and passage leading to said valve and an 011~
inlet leading to said valve, and said casing
containing ports and passages leading from
said valve to the outer ends only of said cyl-

inders, and leading from the valve to the in-
Lerior of the erank containing chamber, and
said casing having an outlet from said cham-

ber, substantmlly as set forth.

Swned at New York, in the county of New
York and State of New York, this 21st day
of June, A. D. 1897, |

JOIN T, ALLEN.,

VVltnesseS: _
HENRY D. WILLIAMS,
AMBROSE k. MERRILL.
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