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- To all whonv it mmf COTLCETTL:
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| formmﬂ' part of this specification;in Whl@h*—-—-_
_ I‘w*ure 1 is a longitudinal sectwnal view
| throun*h my 1mp10ved drill.
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Be it known that I EpwaRrD C. 'MEIS&.N LR,

a ¢itizen of the Unlted States, residing at thei'...

city of St. Loms, State of Missouri, have in-

vented a certain new and useful Imp1 ovement
in Pnenamatic Drills, of which the followingisa
full, clear, and exact description, such as Wlll;

| enable others skilled in the art to which it-ap=
pertains to ma]{e and use the same, reference
|-thereon by ineans of a key, as s usual.
upper end of shaft e is threaded and pro-
vided with a washer and jam-nuts for the pur-

‘pose of prevnntmﬂ' forward dlsplacement of
‘said shaft." SR

being had to the accompanying drawmws

tmnal view on line 2 2, I‘lﬂ' 1.

longitudinal sebtlon I‘lﬂ‘ 4isadetail longi-
tudmal sectional view thl ough the spmdle on
which the eylmdels are mounted.. Fig. 5 is a
sectional view on line 5 5, Fig. 1. I’lﬂ' '6 18 a
sectional view on line 6 6 Fw . -

This invention relates to a new and- useful-

improvement in pneumatic drills, the obJeet

‘being to construct a device of the character
, Simple 1n 1ts

described which will be strong
eonstructmn, and cheap 130 manufacture.

The drill is designed to be run, preferably, by

eomplesqed air as its motive ﬂmd whicly air
is supplied to the drill through a ﬂemble hose

- leading from some suitable source of supply.
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‘rest balls g, seated in a race 7.
h is preferably arranged in the bottom plate

Wlth these objects in view the invention
consistsin the construction, arr anﬂ‘ement and

combination of the Several palts all as will

hereinafter be described,and afterward point-
ed out in the claims.

In the drawings, o indicates the t0p pl&te,
and b the bottom plate, of a suitable casing or
housing, between which is arranged the body

- por tmn ¢ of said housing, to whmh ‘body por-
tion the top and bottom plcntes are secured by |

means of screws or other fastening devices d.

The forward end of casing ¢ is pr ovlded with

a cored opening,in whichisr otatably mounted

a shaft e, thh I will term the “driven”

shafb On the lower end. of this shaft is ar-
ranged a gear-wheel /s said wheel being pro-

V1ded W1th a conical inner f&ce against WhIGh
The ball-race

of the casing, which is suitably formed to re-
ceive the same, said bottom plate also having

8 131036@131110’ ﬂfmﬂ'e f&, burloundmﬂ' the gear- |

) wheelfand 1ts meshmﬂ* pinion.

“Fig. 2 is a sec-
Tig. 8is a bot-
tom plan view showmﬂ' the thlottle valve in-

‘being three in 11111111)01

The lower
end of shaft e has a elutch socket, or other
suitable device mounted upon it for re-

‘ceiving a bit or drill. (Not shown.) The 55
“object cmd purpose of the ball-bearing for the -
gear-
ta,ke up the end thrust of the shaft e, which,
“as shown, is shouldered against said gear and
'ple}ventea from mdependent 105&1"3?' motion 6o

[ is to provide- antifriction devices to

The

- % indicates a pinion in mesh with the gear

f; said pinion being Plllliled to the lower end

of a crank-shaft-{. :
m indicates ball- mceb mtmduced mto the

top and bottom: plates @ and b, respectively, 75 |

said races providing suitable tracks for balls

| n, thus forming ball bearings for the cmnk-
-Shaft

Ola,nk-shaft [ is shown in the drawings as

what is known as a three-throw” crank- 75
‘I'shaft; but it is-obvious that the number of

thmws thereof will be determined by the

|||||||

‘number of pistons codperating therewith. In

the constriietion shown the cr anks in shaft {,

hundl ed and twenty deﬂ'l ees 1elat1ve to each
other, and on these elanks are mounted the
011ter ends of the pistons, which, asshownin

TFigs. 1 and 2, consist of a head o, a shank p,
and an eye q, arranged on the outer end of 85
the shank. ~ This eye ¢ receives the ball-race
7, which in assembling the parts 1s slipped

ove1 the crank-shaft in the proper position

and the eye of the plston introduced thereon,

after which said eye and ball-race are dr 1lled
as at s, for the introduction of the balls t

“After the ball-race is full one extra ball u is
“introduced to

i1l the opening s and a plug v
is inserted in the eye to close. the same and
hold said extra ball in position.
two sets of balls in each ball-race, I p1efer to
form the openings s, leading thereinto, in op-
poswe sides of the eye; but they can be ar-
ranged on the same side, if desir ed.

The purpose of introduecing the eatm ball 100
' 1 in the opening s after the ball -race 18

filled
is to. close said opemnw to the balls 111 the

are arranged at one 8o

As there are g5
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race and insure the presence of the p'ro_per [ turned one-half of a revlolution, the opening

number of balls in said race. The extra ball
walsoactsasakey tolock the ball-race against

rotary and lateral movement in its eye or the
eye on sald ball-race, thus dispensing with
any other means of fastening between these
parts. | |

w indicates the oscillating eylinders, which
are formed with eyes or bearings in their rear
ends, which bearings are in alinement and

- strung on a hollow spindle x, suitably se-
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cured between the top and bottom plates «

and b of the casing.

I will now describe the manner in which
motive fluid is admitted to the drill and how
sald drill may be reversed by the proper ma-
nipulation of its throttle-valve.

- 7 indicates a nipple arranged on the end of

a flexible supply-pipe, which nippleisscrewed
into a sleeve §, said sleeve being mounted on
the rear ends of a plug 9, through whose for-
ward end the stem « passes. Plug 9 is pro-

vided with a flange 10, between which and the

sleeve 8 is arranged a rotary element, which
for the sake of simplicity in its manufacture
consists of three pieces, one asleeve 11, fitting
over the plug 9 and provided with a suitable

opening, over which isarranged an inclosing

sleeve 12, said sleeve 12 earrying in its for-
ward ends a hollow muffle-ring 13, formed

withsuitable openingsleading to the exterior.

These sleeves 11 and 12 and the muffle-ring

are preferably pinned together, so that they
Sleeve 8 serves to hold
the rotary valve in position on the plug and
also acts as a handle, which is designed to be
grasped by the operator, the rotary valve be-

ing within convenient reach of said handle.

The alr coming from pipe 7 passes through
sleeve 8 and enters an axial bore 14 in the
plug 9, which axial bore connects with the
cross-bore 15, opening at both sides of the
plug. 16 and 17 are parallel bores in the for-
ward end of the plug, whose rear ends open
laterally, as shown in Fig. 3, and whose for-
ward ends terminate at the eye of the plag,
through which the spindle x passes. The
spindle x is formed with parallel bores 18 and
19, which, through suitable lateral openings,
register with the bores 16 and 17 of the plug.

One side of sleeve 11 is formed with a slot
20, of which the sleeve 12 is the outer wall,

- sald slot being of such length as to establish

communication between the cross-bore 15 and
the rear terminus of either of the bores 16 or
17, depending upon the position of the rotary
element. The opposite side of sleeve 11 and
also the sleeve 12 are bored, as at 21, so as to
register with either terminus at the rear ends
of the bores 16 and 17 and establish commu-

nication between either of said bores and the

le 13. When slot 20 establishes commu-

mu

nication between the inlet-port and the bore
16, the opening 21 is in communication with
the bore 17, which latter bore in such posi-

tion of the parts will be the exhaust-port of
the engine.

21 may be made to register with the port 16,
which will then be the exhaust-porft, and the

slot 20 would establish communication be-

tween the inlet-port and the bore17. By ad-
justing the rotary element on the plug the

‘available area of the inlet and exhaust ports

of the engine may be controlled at the will of
the operator for the purpose of varying the
speed of the engine. By turning the rotary
element, say, one-quarter of a revolution both
the inlet and exhaust ports are closed. In
order to arrest the movement of the rotary
element in either extreme position, I intro-
duce a pin 22 in the flange 10 of the plug,
which fits in a semicircular recess 23. (Sec
Fig. 5.) The head of each cylinder is pro-
vided with a slot 24, which is designed to co-
operate with slots 25 and 26, leading from the
bores 18 and 19, respectively.

The operation of the engine is as follows:
Assuming the throttle-valve to be in the po-
sition shown in Fig. 3, the motive fluid will
pass through the throttle-valve and enter the
bore 18. As the position of the eylinders on
the spindle is determined by the angle of the
crank to which its piston is connected it fol-
lows that at least one of said cylinders will
have its slot or port in registration with one
of the slots or ports leading from the bore 18,
and pressure will thereby be admitted behind
the piston to throw said crank above or be-
low the line of axis, so as to rotate the crank-
shaft in ome direction or the other. The

. crank-shaft causes the other pistons to re-

tarn,in which movement the pressure behind

and 25, the bore 19, and through the muffle
to the exterior. Kach piston of course has a
dead central position in which the spindle
and cylinder-ports arelapped or blinded; but
as the crank-shaft moves beyond said central
position at either end of the stroke the eylin-
der-port registers with the inlet or exhaust
port of the spindle, depending nupon whether
sald piston is in or out. At no time, how-
ever, are all three ¢ylinders in such position
that all of their ports are blinded, at least

oneof sald openings opening tothe inlet-bore

and another opening to the exhaust-bore. By
reversing the position of the throttle-valve
the direction of rotation of the engine is like-
wise reversed. - | - |

Handle 27 is preferably arranged on the
top plate ¢ in line with the driven spindle e,
and a drill or bit being introduced into the
chuck on the lower end of said spindleis held
to its work by the operator grasping said han-
dle. When the drill or bit is properly cen-
tered, the throttle-valve is rotated so as to

~drive the drill in the proper direction, and

should it be desired to reverse the engine to

-withdraw the bit, as when boring wood, after

the bit is sunk sufficiently deep the throttle-
valve is turned in an opposite direction, as is
well understood. When through using the

When the rotary element is| drill, all that is necessary is to turn the throt-
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tle-valve about otie-quarter of a revolution,

" goas to close both the inlet and exhaust ports

5

10

20

ent, 18—

and prevent the operation of the engine and

the consequent loss of motive power.
“While I have shown the speed of the drill |

reduced to a ratio of about one to four, yet 1t
is obvious that a greater or less reduction can
be had by changing the gearing. - '.

I am aware that many minor changes in the

“econstructions, arrangement,and combination

of several parts of my device can be made
and substituted for those herein shown and

described without in the least departing from

the nature and prineiple of my invention.

‘Having thus deseribed my invention, what

I claim, and desire to secure by Letters Pat-

1. Thecombination with a casing, of a spin-

. dle fixed therein and provided with inlet and

exhaust ports,cylinders mounted on said spin-
dle, pistons in said eylinders, a crank-shaft
with which said pistons engage, a plug mount-

ed on the end of the spindle and provided

e

30

with ports in registration with the inlet and

exhaust ports of said spindle, and a rotary
valve cooperating with said plug to control
the admission of pressure to, and exhaust

from the spindle-ports; substantially as de-

seribed. - I
9. The combination with a casing, of a spin-

~ dle fixed therein and provided with inlet and

‘exhaust ports,eylinders mounted on said spin-

dle, pistons in said cylinders, a crank-shaft

- with which said pistons engage, a plug mount-
- 35

ed on the end of the spindle and provided
with ports in registration with the inlet and
exhaust ports of said spindle, and a rotary

 valvemounted onsaid plug and provided with

40

43

codperating ports to admitand exhaust pres-
sure to or from either of said spindle-ports,

and means forlimiting the movement of said

valve; substantially as described.
3. Thecombination with a casing, of a spin-

dle fixed therein and provided with inlet and |
exhaustports,cylinders mounted on sald spin- |

| dle, pistons in said cylinders, a crank-shaft

with which said pistons engage, a plug mount-
ed on the end of the spindle and provided
with ports in registration with the inlet and
exhaust ports of said spindle, and a rotary
valve mounted on said plug for admitting or

‘exhausting pressure to or from either of said

spindle-ports, and a mufile codperating with

the exhaust-passage of said valve; substan- |

tially as described. _
4. The combination with a casing of a spin-
dle fixed therein and provided with inlet and
exhaust ports, cylinders mounted on said
spindle, pistons in said eylinders, a crank-
shaft with which said pistons engage, a plug
mounted on the end of the spindle and pro-
vided with ports in registration with the inlet
and exhaust ports of said spindle, and a ro-
tary valve comprising sleeves 11 and 12, and
a muffle 13, which are secured together and

adapted to rotate on said plug for admitting

i

55

6o

or exhausting pressure to or from either of

said spindle-ports; substantially as described.
5. The combination witha casing, of a spin-
dle fixed therein and provided with inlet and

oxhaust ports, cylinders mounted on said

spindle, pistons in said cylinders, a crank-

shaft with which said pistons engage, a plug

mounted on the end of the spindle and pro-

“vided with portsin registration with the inlet

and exhaust ports of said spindle, a rotary

75

valve cooperating with said plug to eontrol

‘the admission of pressure to, and exhaust

from the spindle-ports, and a sleeve 8 secured

to the rear end of said plug for holding said 3o

valve in.position, and also acting as a handle;
substantially as deseribed. -

In testimony whereof I hereunto affix my
signature, in the presence of two witnesses,

L

this 10th day of May, 1899.

EDWARD C. MEISSNER.

- Witnesses: - - |

- F.R. CORNWALL,
AL S. GRrAY.
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