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which the following
‘principle of the invention

'UNITED STATES PATENT OFFICE.

ANDREW P. STROM, OF CLEVELAND, OHIO, ASSIGNOR TO THE DAYTON PNEUMATIC TOOL
'~ COMPANY, OF DAYTON, OHIO, A CORPORATION OF OHIO. - .

PORTABLE PNEUMATIC DRILL.

- No. 807,096.

o Bpﬁm‘ﬂcgtion of Letters Patent.

Patented Dec. 15, 1908.

Application filed April 5, 1908. Serial No. 309,982,

To all whom, it may concern: - ) -
‘Be 1t known that I, ANDREW P. StroOM, a

citizen of the United States, .resident of

Cleveland, county of Cuyahoga, and State of

Ohio, have invented a new and useful Im-

provement in Portable Pneumatic Drills, of
1s a specification, the

plained and the best mode in which I have

contemplated applying that principle, so as | I a . _
' ling valves, embodying some of the features -

. to distinguish it from other inventions.

15

- features, as follows:
20

25

- 1n the claims.

My invention relates to pneumatic tools
and especially to certain improvements in
portable drills, and consists of means herein-
after fully described and specifically set forth

neuma'tic-; portable drill

My . improved
' y three important new

comprises essentia

-

(1) Partially-r()ta'.tabl—é or oscillatory' COn-~
trolling valves of the Corliss type located in

‘the heads of the power cylinders served by

them, which power cylinders are positioned

at right angles to each other; and, also, the

wrist-pins of the valves are contained in

- planesintersecting each other at right angles,

- so that said valves may be actuated by onlﬁ

30
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40

one eccentric upon the crank-shaft, eac
valve being connected to'said eccentric by a

sultable eccentric strap. I .thus make the
' cz:linder heads serve also as a valve chest, al-

though on account of expediency in manu-
facture I have made the chest a part of the
main cylinder casting in such a way that a
straigcht line drawn from the center of the

crank to the center of the wrist-pin of the

valve will be parallel with a line passing cen-
trally through the cylinder from end to end

‘and, consequently, parallel with the path of
travel of the piston; | |

(2) A simple and effective controlling

valve-structure and arrangement combining

45

50

In itself a reversing feature; and -
~(3) The provision of only one bearing for
the whole gear-end of the crank-shaft, in-

cluding the gear or pinion on said shaft which°

engages with the gear carried upon the tool

‘socket, a suitable opening being made
through the bearing and its socket to admit
the teeth of the latter gear, whereby I have

really made two bearings in one, since this

bearing acts upon the crank-shaft on both

- sides of the pinion or gear, and thus the total

55

number of bearings upon the whole crank is
reduced to two, one at each end; whereas

eing herein ex-

| the iInvention. m_aglr be used.

other similar machines require three or more
bearings which necessitate a great amount

of costly and unsatisfactory work in boring

them in the proper alinement; whereas two
bearings, whose outsides are'spheres, will
aline themselves whenever the crank or spin-

‘dle is inserted through them, and if they are

left free to tumm in their S_Oerﬁts until the

shaft is in place. ' -

I am aware that a disposition of contiol-

which 1 have described in ‘‘ (1)’ above, has

been heretofore made, but,in sofaras I am in-
formed, it has always been confined to slide

valves of the piston type, which, however,

have not been positioned in the. cylinder
heads, nor have they been in the same verti-
cal plane as the cylinders with their axes at
right angles to the latter; whereas I utilize
the partially-rotatable Corliss valves ar-

65

70

, 75
ranged as hereinbefore mentioned and as will -
‘be- heremafter. fully described. Whenever
Corliss valves have heretofore been used in

pneumatic drills, they have been positioned

in such a way. relative to the crank and cylin-
ders as to necessitate the use of two or more

eccentrics on the crank, one eccentric for
each valve, or, if one eccentric was utilized

for more than one valve, it was done through

‘the medium of an eccentric strap or a lever

composed of more than one part for each
valve; whereas by my improvement one ec-

80

85

centric can be made toserve for two or more .

valves, each valve operated by an eccentric
strap comprising only one piece. |
The annexed drawings and the following

90

description set forth in detail certain mech-

anism embodying the invention, such dis-
closed - means constituting the preferred
mechanical form in which the principle of

In said annexed drawings: Figure 1 repre-
sents a vertical sectionafselevation of the
drill, taken upon the planes indicated by the
Imes 1—1, Fig. 2, the controlling valve em-

95

1¢¢C

bodying the means for reversing not being -

shown in this form of invention, the engine

herein_illustrafed being designed to run in
only one direction; Fig. 2 reﬁresents a Par-
tial plan view and a partial

orizontal sec-

105

tion of the drill illustrated in Fig. 1 with the

cover removed, showing the connections be-
tween the crank-shaft and the controlling
valves; Fig. 3 represents an elevation of one
of the controlling valves shown in Fig. 1, the

110
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lower part thereof béing pa,rtiallj"- shown in

section; Fig. 4 represents a plan view of the
drill, with the cover removed, the wvalve
therein shown embodying the means for re-
versing the machine, also showing one set of
means for actuating the reversing features of

the valve, which means may be of any suit-

able construction; Fig. 5 represents a verti-

10
1b

20

25

cal sectional view taken upon the planes |
indicated by the lines 5—5; }'ig. 4, and look-

ing in the direction indicated by the arrow,

showing the construction of the reversible
‘controlling valves; Fig. 6 represents a lay-

out or development of one of the reversible

controlling valves; and Figs. 7 and 8 repre-
‘gent horizontal sections of said valve taken

upon the-planes indicated by the Lines 7—7
and 8—8, respectively, Fig. 5.
My improved drill is of the piston type,
with fixed cylinders having cylindrical con-
trolling valves -fixed in what would other-
wise be the-cylinder heads, as hereinbefore
mentioned. - ‘Lhe pistons are connected to a

crank-shaft which latter operates the dnll

spindle or the tool-socket by means of gear-

 30

tive connections being

ing connecting the latter to said crank-shaft.
The controlling valves are oscillated in their

bushings from one eccentric upon the crank-

shaft, connected by means of suitable rods
to the respective valves, such rods or opera-
arranged substan-

tially at right angles to each other. During

35

the revolution of the crank-shaft, the valves
are oscillated by the eccentric to control the
admission and exhaust of the fluid pressure

" to and from the working cylinders. These

cylinders are preferably arranged i sets,

usually a pair in each set, one above: the

~ other, there being two sets in the invention

- 40

which I have illustrated, having their central
longitudinal axes substantially at right
angles toone another. The valves are of the

l

H
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occur either through the central passage or
along the exterior é)a,ssage of the valve, and
such operations effected alternately would
themselves constitute a reversing feature.

In the form of construction illustrated m

Figs. 4 and 5, the controlling valves are con-
nected by means of a yoke or any other suit-

able means to a reversing sleeve on' the
handle of the machine, or any other suitable
manually-operated member, by means of

| which the valves are capable of being di-

rectly actuated to reverse the direction of the
rotation of the crank-shaft, each of said con-
trolling  valves of the reversible type hav-
ing one exhaust passage which 1s common
both to the normai and the reverse workings
of the upper cylinders with which they are
respectively associated; and a pair of ex-

| haust passages for the lower cylinders with

which they are respectively associated, one

of said pair acting as an exhaust passage for
the normal working, and the other acting as

an exhaust passage for the reverse working
of said lower cylinders. The inlet of air to
the cylinders irom said reversible valves,
however, is permitted from two passages, or

70

79

80

80

00

rather from two edges of one general exterior

passage, so far as the upper cylinders with

‘which said valves are associated are con-

cerned, one edge serving for the normal and
the other edge serving for the reverse work-
ing of said cylinders; whereas, one mlet pas-
sage to said cylinders from said valves serves

for both the normal and reverse workings of-

the lower cylinders. -

A’, A? and A®, A* respectively, cylinder A*

| not being- shown in the drawings, any suit-

- rotative plu tjépes and each one 1s common.

45

50
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65 charge of

to all the cylinders in any one set of cyln-
ders. .The fluid pressure is admitted to the
machine-body from 'a,nfr suitable source,
preferably through a hollow handle, mto 2

pressure chamber centrally-located between

the outer ends of the cylinders, whence it
passes through the valves into the working
cylinders, and thence is exhausted through
the valves. Said fluid pressure may pass
from the pressure chamber through a central
longitudinal chamber in the valves into the
working cylinders, and thence be exhausted
through said valves by means of passages in
the outer surface of the latter, or it ma

enter such working cylinders through suc

external passages In the valves and be ex-

hausted through the central longitudinal
chambers in said valves, and it is this latter
form of construction that I prefer and have
illustrated in the accompanying drawings;
although, obviously, the admission or

o
the fluid pressure may be caused to | &t right angles to each other, and this 1s the

- of the

able fluid pressure chamber A® disposed be-

‘tween the respective pairs of cylinders and

the controlling valves; and chambers A® and

A7 for said controlling valves. ~Suitably se-

cured to said outer casing A, and formingan
end cap or cover therefor, is the member A®.

Any suitable form of feed-screw head 1s
illustrated at D, Fig. 1. - |

It will be noted that
A% and A7 are arranged in the cylinder heads
the chamber A® being arranged in the heads
Pa,ir of cylinders A’, A?, and the cham-
ber A7 being arranged in the heads of the
pair of cylinders A® and A*. Said valve

I have provided, in one ca,sting,_ an ex-
terior casing A, two pairs of power-cylinders

the valve-bh&mbers"

95

100

105

110

119

chambers have their- central longitudinal

axes arranged at right angles to the axes of

‘the cylinders with which they are associated

120

but not in the same plane, the distance be-

tween the planes being the same as the dis-
tance between the center of the valve and
the axis of the wrist-pin to which the strap is

| fastened which connects the valve and the

]

cccentric, Figs. 2 and, 4. The operative

points of the valves, viz., the points where

the straps are fastened to them, are located

125

130



- pressure chamber AS.

10

15

907,006

'rea,son- théy can be operated by one eccen- ]

tric. However, the angle between the cen-

ters of the valves is less than a right angle,

as can be plainly seen from Figs. 2 and 4.
Contained within' the respective valve
chambers A® and A7 are valve bushings a, ¢/,

respectively, provided with suitable ports

¢’ and @®, communicating with the central
_ Referring now particularly to the reversi-
ble controlling valves shown in Tigs. 4, 5, 6,
7, and 8, positioned within the bushings «
and o’ are the controlling valves B and B’
respectively, provided with the exterior an-

- cating with the pressure chamber A® and the

- respective pairs of cylinders, the latter coni-

20

95

and 0'°, provided in said valves,

30

munication being through the passages b7

Fig. 1 in the bushings ¢ and o' said valves B

and B’ are provided with exhaust ports &

-and b respectively, in the upper parts of

said valves, and %, 0%, b7 and b?, respectively,
in the lower parts-of said valves, said exhaust
ports providing pressure communication by
means of the passages b2 in the valve bush-

ings @ and ¢’ between the respective sets of

cylinders and the central axial passages b°
respectively.

- In the lower parts of the valves B and B’

are provided the passages b intermediate

of the sets of exhaust passages b5 5% and b7 b3,

- respectively. Said passages b form the sole

2D

ports for the entrance of live air from the
pressure chambers b and & to the lower cyl-
inders A* and AY, respectively, during both
the normal and reverse workings of the ma-

- chine. Live air is passed into the upper cyl-

407

inders A’ and A%, during the forward working
of the machine along the edge ¢/ (Figs. 5 and
6) of the exterior passages b and &', and dur-
ing the reverse working of the machine along

- the edge ¢ the throw of the valve during the
~reversing of the machine being substantially

40

50

89 .

60

‘When the crank-shaft is rotated

ual to the .distance between either of the

e
edges ¢ and ¢’ and the edge of the exhaust
p sald edge.

agsage 6° farthest removed from
in the nor-
mal direction the exhaust ports for the valve
B are the ports 5 and 3% for the cylinders
A’ and A* respectively, and for the valve B’
the ports b* and b® for the cylinders A? and
A*; respectively. When the crank-shaft is

rotated in the reverse direction, these func-

tions are served by the ports 43 and b%, b* and
b7, respectively. . . '

In the form of valve shown in Figs.' 1, 2,
and 3, the reversing element is omitted so
that one of the exhaust ports in the lower
part of the valve is dispensed with, so that
the-_upper and lower parts of the valve are

-

similar. The c¢ontrolling valves B B’ are so |

oscillated in their bushings by means of ec-

centric C that they control the inlet and ex-
haust of the fluid pressure to and from the |
856 working cylinders, the valves being provided |

& 4

with disks ¢* ¢® respectively, which are .con-_- |
- nected by means of eccentric rods ¢ ¢/ and the

wrist pins ¢* ¢® to the eccentric C. The disks
to which the operative connections between
sald valve and the eccentric on the erank
shaft are thus secured are fixed to the valve

70

and may be made either integral therewith
or as a separate plece. However, when the

valve is designed to be reversed as shown in

Kigs. 5, 6, 7 and 8, an additional exhaust port
must be provided, since the reversal of a
valve throws one of the exhaust ports out of
commission; this wiil be apparent from an

 inspection of the lay-out of the valve in Fig.
nular pressure chambers b and b’ communi- |

6. In the construction shown in Figs. 4 and

-5 1m which the valves embody the reversing

feature a triangular yoke (' is fastened to
stems ¢ and ¢, reduced diameters upon
sald stems bearing freely in the ends of the
cross-bar of said yoke, which is retained upon
the stems by means of nuts ¢® screwed upon
threaded ends of said stems.¢**and ¢, Said
stems ¢'* and ¢'* are a part of the means which
are provided as an element of the valve
structure to reverse the valves, said stems
having cut in them spiral grooves ¢? which

79

SO -

85

90

are engaged through a key or pin ¢® to the

~disks ¢* and ¢®,—which disks can be rotated

or oscillated only by the eccentric (~—the ar-

rangement bemng such that when stems ¢!

and ¢* are raised or lowered by the yoke ¢
or by any other suitable means, said stems
will partially rotate. The stems are en-
gagecf to the valve-structure proper by
means of a feather-key ¢'® so that when the
stems are raised or lowered by external
means, the valves are rotated with the stems,
thus bringing the other set of ports into op-
erative position relative to--.tﬁe wrlst-pins,
eccentric and cylinders. The yoke C’ may
be of any standard construction and may be

95

100

105

actuated by any suitable means to raise and

lower the controlling valves B and B’.
cated at the adjacent ends of the cylinders
A’, A% and A% A4 is a crank chamber, in

which is journaled in bearings ¢® and ¢! g

crank-shaft C*, Fig. 1. I will call special at-
tention to the bearing ¢° which is of a length

Lo-

110

sufficient to support the whole gear-end of -

the crank-shaft C* as will be noted from

¥ig. 1, said bearing having the.two end-por-.

the mtermediate partia-l -

sEherical portion ¢, the whole bearing or
ell being incased in a socket C? of the same

tions ¢* and ¢! and

S
inside conformation and size as the outside

115

120

of the bearing ¢®. Carried upon said erank- -

shaft and within said bearing ¢° is a pmion C*
which meshes with a gear (* carried on the
‘tool-socket so as to revolve the latter, said.
_ 125
with suitable openings to receive the teeth of o
the gear (5, ' ‘ I

bearing ¢ and the socket C* being provided

The cylinders A’, A2, A®.and A4, are pro-

vided with suitable pistons a®, a7, ¢® and a°

respectively, which are connected to cranks 130
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Ct* and C!, by means of the fpisto'n rods a’°, | operative conmections between said valves

a't, a?, and a®¥respectively. The gear-end of

‘the crank (C? and the gear C° are suitably

incased in a crank-case E, upon the side of

which but not communicating with the in-°

terior thereof are cast passages ' communi-
cating with the valve-chambers A® and A7 1n
the cylinder casting through which the ex-

haust from the central passages 6° and 6'° in

the valvés B and B’ is discharged into the

‘atmosphere.

In operation, as will be evident from pre-

* vious references to the specific action of the

15

20

several elements constituting the device,
fluid pressure, in the case in hand air, will be

admitted to the machine body from any suit-

able source through the hollow handle into
the pressure chamber A® disposed between

the respective pairs of valve chambers A° |

A7 and corresponding cylinders. Having re-
oard, then, to one valve only, the operation
of the other being exactly the same, the fluid

- wiil be seen to pass from such chamber A’

25

30

39

40

45

50

55

- 60

‘through the port a* of the valve chamber.

bushing a into the exterior annular pressure
chamber b. of the corresponding valve B.
Thence the fluid is admitted to the power
cylinders first one then the other by way
of ports b*. Actuation of the piston in either
of such cylinders and resulting oscillation of
the valve will cut off this connection and sub-

stitute connection between the cylinder and

exhaust ports b® or b° as the case imay be, by
which the exhaust fluid is admitted into the
hollow interior of the valve finally escaping
from the valve through passage I’ into the
open. Upon reversal the course of the tluid
is substantially the same save that instead
of ports b%, b° as previously explained, ports
b b° serve as exhaust ports by reason of the
changed angular relation of the valve to its
operative connection, specifically eccentric
rode. 'The above general description applies
equally to the other valve B’ the arrange-
ment of ports being exactly the same.

The 1mproved construction, the sim-

~ plicity, and other described advantages of m%i ,

pneumatic drill all render it & machine whic

produces power much superior in amount to
that developed in any other drill or engine of

the same size and type.

Having thus described my imnvention 1n
detail, that which I particularly point out
and distinetly claim 1s:—; o

1. In a portable pneum"ai',i-c drill, the com-

bination of a casing; a pair of power-cylin-
ders and a crank-chamber formed therein;
controlling valves for said cylinders; a crank-

shaft located in said chamber; a pmion car-

ried upon said crank-shaft; bearings for the

~ latter, said pinion being wholly contained

~.6b

“within one of said bearings; a gear carried

upon the tool-socket of the machine and
meshing with

said pinion; pistons for said
cylinders connected to said crank-shaft; and |

and said crank-shaft. . ,
2. In a portable pneumatic drill, the com-

bination of a casing; a pair of power-cylin-

ders and a crank-chamber formed therein;
| controlling valves for said cylinders; a crank-

shaft located in said chamber; a single bear-
ing for tke -whole gear-end of said crank-

shaft comprising & substantially cylindrical

shell having ~]It)la,ne ends and a spherically-
shaped central portion; a pinion carried upon
saitf Cra,nk-sha,f]% within the spherical portion
of said shell; a gear carried upon the tool-
socket of the machine and meshing with said
pinion; pistons for said cylinders connected
to said crank-shaft; and operative connec-
tions between sald valves and said crank-
shaft. . |
3. In mechanism of the class described,
the combination of a power-cylinder; a pis-
ton working therein; a crank-shaft connected
to said piston; a rotatable controlling valve

for said cylinder; a stem longitudinally mov-

able relatively to said valve but rotatably

fixed thereto; a rod operatively ‘connecting
said valve with said crank-shaft, such con-
nection with said valve being angularly ad-

| justable by longitudinal movement of said

L

valve stem; and means for thus moving the

latter. - o ;
4. In mechanism of the -class described,
the combination of a power-cylinder; a pis-

“ton working therein; a crank-shaft connected

with said piston; a rotatable controlling
valve for said cylinder; a rod operatively

connecting said valve with said crank shatt;

and a stem for thus connecting said rod with
said valve, said stem being longitudinally
movable relatively to said rod and valve but
being rotatably fixed with respect to the
former and having helical engagement: with
respect to the latter. - o

5. In mechanism of the class desciibed,
the combination of a plurality of power cyl-

{ inders; pistons working therein; & crank-

shaft connected with said pistons; a rotata-

70

75

80

85

90

95

100

105

110

ble controlling valve for each of said cylin-

ders; a stem longitudinally -movable rela-

tively to each of said valves but rotatably -

fixed thereto; a rod operatively ¢onnecting

‘each of said valves with said crank-shaft,

such connection with said valves bemng an-
gularly adjustable by longitudinal move-
ment of said valve stems; and means for si-
multaneously thus moving the latter.

6. In a portable pneumatic drill, the com-

bination of a pair of power-cylinders; pistons:
| working therein; a crank-shaft connected to

said pistons; controlling valves for said cyl-

‘inders; operative connections between said

valves and said crank-shaft; a yoke longitu-
dinally secured to said valves, the latter be-
ing rotatable upon said yoke; means’for rais-
ing and lowering said yoke; and, means, 1n-

115

120

125

cluding a helical groove in the valve-struc- 130



~ ture, '.'adapted to reverse the latter ﬁPOII_the
~actuation of the same by said yoke. ~ :

907,096

7. In a portable fpneumatic drill, the com-
bination of a pair of power-cylinders; pistons

working therein; a crank-shaft connected to

~said pistons; oscillatory controlling valves

14

- stems longitudinally

for said cylinders; operative connections be-
tween said valves and said  crank-shaft;:
movable relatively to

said valves, rotatably fixed to the same, and
having helical grooves; a yoke longitu dinally

secured to said stems, the latter being ro-
‘tatable upon said yoke; means for ralsing
- and lowering said yoke; and means adapted.
- to engage sald grooves to reverse said valves,

upon the actuation of
yoke. - -

8 In

sald stems by said

a portable pneumatic drﬂl;-_the. c_om-

‘bination of a pair of power-cylinders; pistons
working therein; a crank-shaft connected to
said pistons; oscillatory controlling valves
for said cylinders; disks connected to said

valves; eccentric-straps . connecting said .

crank-shaft and said disks; stems secured to

sald valves by means of feather-keys, inter-

rotatable upon said yoke; and means for rais-
ing and lowering said yoke. = = -
- Signed by me, this 31" day of March 1906.
S ~ ANDREW .P. STROM

-~ Attested by— - - |

- JNo. K. OBERLIN,

- G W, SAYWELL.

05
secting sald disks a*:d having helical grooves;©
‘keys fixed to said disks and adapted to en- .

gage with said grooves; a yoke longitudi-
nally secured to said stems, the latter being

30
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