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- To all whom it may concern:

Be it known that I, FrRANCIS J HAESELER,

-~ lieutenant in the United States Navy, serving

IO
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45

steam to the dewce

on board the United States battle-ship Tems

at Hampton Roads, Virginia, have mvented_

certain new and useful Imp1 ovemehts in Ro-

tary Engines; and I do hereby declare the fol-

lowing to be a full, clear, and exact desecrip-

tion of the mventlen sueh as will enable oth-

ers skilled in the art to which 1t appertains to
make and use the same. |
My invention relates to impr ovements in

portable drills or reamers, and has for its ob-

Ject to provide a simple and effective ma-
chine of this character which will be i mexpen-
sive and at the same time strong and service-
able. -

In the drawings, Figure 1 represents a side

elevation of my 1mproved machine, parts be-
ing broken away. TFig. 2 represents a hori-

zontal cross-section of the casing, taken on
the line 2 2 of Fig. 3, but showing one of the
upper yokes a,nd trunnions in cross-section
and one 1in plan view, and showing one of

the engine-cylinders in cross-section., Fig. 3

is & lonﬂltudlnal Verttcel section taken on the
line 3 3 of Fig. 2. Fig. 4 is a longitudinal

vertical seetlon of one of the engine-¢ylin-
5 1s & cross-section ot the ad-

ders, and I‘ln
,]HStlIlO' means.

In the drawings, 1 1epresents a casing sub- |
stantially eylmdmeel in shape, with pro;]ec—'
tions 2 and 2’ for the reception of the hollow
handles 3 and 3', to one of which is ettaehed_

the flexible hose 4, which conveys the air or
Strengthening-ribs 5
conneclt the plOJeCtIODS 2 end 2’ Wlth the
main casing. Said casing is also provided
with 011-p1uﬂs 0.

ates a valve-stem 8, on which 1 1s mounted a
spring 9 and a Velve 10, which closes the pas-
sage from the hollow handle 3.

At one end of the casing and centrall
thereof 1s mounted a drill 11 in the tool-
holder 12. In the center of the opposite end
1s secured a screw-plug 13, provided with a
cylindrical nut 14, which terminates at its

outer end in a pomt which is adapted to be

Pweted atb the outer part
of the projection 2 is a lever 7, which actu-

l

mounted in any sti1tabie support or brace. 5.:.

The nut 14 has a polygonal periphery at 15
for a portion of its length, on which is mount-
ed a similarly- sheped nut 16, provided with
handles 17, usually three in number, for feed-
ing the dewee toward the work. The parts
14 and 16 are still further secured together by
the bolt 18, which is tapped into the part 16.
The eyhnder 118 provided with a passage

19, which connects with the hollow handle 3

and conducts the steam or air to the engines,

as will be hereinafter described. |
- The sides and one end of the c¢ylindrical

casing 1 are preferably made in one piece,

and the other end is closed by the circular

part 20, which rests upon a shoulder in the

‘main casing and is secured thereto by bolts

22. This end 20 is provided with shoulders
23 and 24, as shown clearly in Fig. 3. Mount-
ed between the shoulders 24 and 21 is an an-
nular gear 25, provided with teeth upon its
mtermr and promded also with openings at
intervals, through which the bolts 22 pass,
securing the gear and the end 20to the main
oy]indricel casing.

The end 20 is provided with an enlarged
central portion 26, which is hollowed out to
form a bearing for the passage of the drill or
realmer.
form, connect the beermg 96 with the end 20.

A buehmg 28, provided with a shoulder 29,
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Strenn‘themnﬂ'-rlbs 27, triangularin |

30

rests upon the bea,rmﬂ* 20, and 1n this bush-

ing the main shaft 30 revolves which extends
eompletely through the main portion of the
casing. This sha,ft 30 is hollowed out at 31
and 1s pr ovided with ports 32 for the admis-

sion of air to the oscillating reciprocating en-

gines. Thisshaft 30is prowded with a serew-
thread 33, to which is secured the lower cyl-
mder-yoke 34, This yoke extends nearly to
the periphery of the cylinder and is bifur-
cated and perforated and provided with bush-
ings 35, in which are mounted shafts 36, which
by means of crank-pins 62 are connected to

‘the piston-rods 38 of the driving-engines.

Iiach shaft 36 is provided w ith a smell gear-
wheel 37, which meshes with the St:LtIOIIELlV
annular gear 25.

Restmfr upon the eylmdet- oke 84 is an-

sle
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othereylinder-yoke 39. Thesecylinder-yokes |
are perforated and provided with stationary

bushings 40 and 41, in which are mounted
trunnions 42 of the driving-engines. These
driving-engines are preferably three in num-
ber and are shown in detail in Fig. 4. HKach
one is composed of a cylinder 43, provided
with ends 44 and 45, the end 44 being pro-
vided with a central projection to receive an
enlargement on the piston and the end 45 be-
ing provided with a bushing 46 and a de-
pressed portion 47. The piston 481is provided
with a central enlargement 49 and a cylin-
drical enlargement 50. - .

The upper trunnion of each of the engines
is provided with supply and exhaust passages
51.
with passages 52, which connect with the pas-
sage 31 in the main shaft, and by means of

ports 53 in the stationary bushing and ports.

54 in the movable bushing 55 a passage 1S
furnished for the air or steam into the driv-
ing-engines. By the time the piston is driven
onestroke the passages 54 are brought around
so- that they are opposite to the discharge-
opening 56, and the driving fluid is then ex-
hausted into the main cylinder and out
through the hollow handle 31. It is obvious

~that an air-passage might be provided at any
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point of the cylinder instead of through the
handle. -

The shaft 30, near the other end of the cyl-
inder, passes through the bushing 57 and
rests against the plate 58, which, together
with the plate 59, is hollowed out for the re-
ception of a ring of antifriction - balls 60.
These plates are kept in place by a nut 61, 1n
which the screw-plug 13 is fastened.

The operation is as fellows: After the ma-

chine has been placed in position the handle |

7 is pressed down, which opens the supply-
valve, allowing the air or steam to enter.
This air or steam then passes through pas-
sages 19, 31, and 52 into one of the driving-
engines, causing the piston 48 to make one
stroke, and in making this stroke the gear-
wheel 37 is turned and all the internal parts
of the machine are rotated with the shaft 30,
which rotates the drill. By the time the
stroke is finished this engine is oscillated, so
as to bring the opening 54 in line with the
opening 56, and the air or steam is exhausted
fromone side of the piston and admitted to the
other. Thusa continuous rotation is effected
as long as the air or steam is admitted.

An important feature of my invention 1s
the shaft 30, which runs the entire length of
the cylinder and is so mounted that practi-
cally the entire thrust of the drill or reamer
is received by the antifriction-balls 60. This
renders the machine very steady and eifect-
ive, and there is but very little wear of the
parts, almost all of the wear being upon the
antifriction-balls 60 and the plates 58 and
59, which can Dbe ecasily removed and at a
small expense.

The upper cylinder-yoke is provided

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, 1s—

1. In a portable drill or reamer, the combi-
nation of a casing substantially cylindrical
in form and provided with inlet and exhaust

“openings and with an annular gear secured

therein, of a shaft passing through said cas-
ing and mounted therein, yokes on said shaft
for supporting the engines, a plurality of en-
oines mounted in said yokes, and one of the
said yokes being provided with gear-wheels
driven by said engines and meshing with the
annular gear in the cylinder, substantially as
described. |

2. In a portable drillor reamer, the combi-

nation of a casing provided on its interior
withanannulargear-ring,atool-carryingshaft
passing through said casing and mounted in
bearings therein, yokes mounted on said shaft
carrying a plurality of oscillating reciprocat-
ing engines, one of said yokes being provided

with bearings, gear-wheels mounted in said

bearings and meshing with the annular gear,
and means for driving said gear-wheels, sub-
stantially as described. o

3. In a portable drill or reamer, the combi-
nation of a casing substantially cylindrical
in form and provided on its interior with an
annular gear, a shaft passing through said
casing and mounted in bearings therein,
yokes secured to said shaft, a plurality of
oscillating reciprocating engines mounted on
trunnions supported in said yokes, one of
said yokes being provided with bearings,gear-
wheels mounted in said bearings and mesh-
ing with the annular gear in the cylinder,
crank-pins on the shaft of said gear-wheels
and connected to the pistons of the recipro-
cating engines, substantially as described.

4, In a rotary drill or reamer, the combi-
nation of a casing provided with an annular
gear on its interior, a tool-carrying shaft pass-
ing through said casing, yokes on said shaftt,
oscillating reciprocating engines mounted 1n
said yokes, one of said yokes being provided
with bearings, gear-wheels mounted in said
bearings and meshing with said annular gear,
driving connections between the shafts of
said gear-wheels and the pistons of the en-

gines, and means located at the end of the

shaft opposite the tool for receiving the
thrust of said shaft, consisting of plates hol-
lowed out,and antifriction-balls between said
plates, substantially as described.

5. In a portable drill or reamer, the combi-

nation of a casing provided with a passage
and an internal annular gear, of a tool-carry-
ing shaft mounted in said casing and passing
entirely through it, said shaft being provided

with a passage communicating with the pas-

sage in the cylinder, yokes mounted on said
shaft,engines provided with trunnions mount-
ed in said yokes, gear-wheels carried by one
of said yokes meshing with the annular gear

| and driven by said engines, one of said yokes
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being provided with passages communicating | nation of a cylinder provided with a passage

with the passage in the shaft, and one of the
trunnions of each engine being provided with
ports communicating with the passages in the
yokes, substantially as described.

6. In a portable drill or reamer, the combi-
nation of a casing provided with an internal
annular gear, a shaft mounted in said casing
and passing completely through it, yokes in
sald casing carrying oscillating engines, and
gear-wheels meshing with the annular gear,
substantially as described.

7. In a portable drill or reamer, the combi-
nation of a casing provided with a passage
and an internal annular gear, hollow handles

connected to said casing, & valve in one of

sald handles, a spring to keep said valve nor-
mally closed, a lever to operate said valve, a

shaft mounted in said easing and provided

with air - passages, yokes mounted on said
shaft, oscillating engines mounted in said
yokes, said shaft and one of said yokes being
provided with passages communicating with
the ports of the oscillating engines, and one
of said yokes being provided with gear-wheels

meshing with the annular gear and driven by

said engines, substantially as described.

S. Ina portable drill or reamer, the combi-

and hollow handles, an internal annular gear
secured between shoulders in said cylinder, a
tool-carrying shaft mounted on said eylinder
and passing through the same, antifriction
devices at one end of said shaft, yokes mount-
ed on said shaft and provided with a plurality
of bearings, oscillating engines mounted in
sald yokes, said shaft being provided with a
passage communicating with the passage in
the casing, and one of said yokes being pro-
vided with passages communicating with the

passage in the shaft, one of the trunnions of.

each engine being provided with ports adapt-
ed at certain times to communicate with the
passages in the yokes, and one of said yokes
being provided with bearings, shafts carrying
gear-wheels mounted in said bearings, said
gear-wheels meshing with the annular gear,
sald shafts being also provided with crank-

3°

35

40

pins fastened to the piston-rods of the several

engines, substantially as described.
In testimony whereof I affix my signature
in presence of two witnesses. |
FRANCIS J. HAESELER.
Witnesses: | _
- D. M. GIDDINGS,
A. P. S. HAESELER.
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