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o all whom ol may concern: _'
Be it known that 1, Hexey J. KiMMAN, a
citizen of. the United States, residing in the
city of Cleveland, county of Cavahoga, State
of "Ohio, have invented a new and useful
Portable Preumatic Drilly of which the fol-
lowiny is a speeification. .
In prior patents granted to me August,
“Sth, 1899, Ne. 630,357, and July 10th, 1900,
No. 633,248, 1 have shown, deseribed and

Cbhroadly  claimed a novel construction of
A{luid pressure enginies ot hiotors portable n

|-
by |

30

*their nature and adapted for the operating of
drills, remmers and other tools and mechan-
Tamns for use inassisting hand fabor'and Mmini-

mizing the cost of const Fustion aldi produc-

tion of struetural appliaces and devices,
In my priov patents|l employed at Jeast
two sels of tluid pressure eylmders arTaiiged

i parallel tnes, o reciprocating iston 1n

ench eylinder, a rotatable crank shalt con-

nected with the piston, a reciprocating valve
Vv o

L ]
T » (3 \!IJI! l.n'lil‘u‘rt:!u\.li .l'lli"'l"l"l.-lll_x'll-ll.
it H i‘;i,i'-}i f1ait urs ‘}Ih ittt Bl adinuur vy drasian

| 8

and a drill holding mechani=m connected ;.

with the crank shaft and arranged to be
driven thereby., 0 |

Ity present mvention, while t‘~111pl£aymg
somie ol the general features of nyy prior pat--

. B |
ents referred to, 1 have addition, reorgan-

17204 zl.it_tl 1t wlilied the prim'i[ml mzwting _elaL
Jnents so that by assenbling the valves and
pistons aid thetr coneting deviees 1 2 novel

o illld niore {tun[l};l,{'.‘- malner, 1 am (‘]H‘thﬁd o

35

40

veduce thie thickness and weight ot the tool,
and by the employnient of @ novel construcs
tion of t*\nllgitil‘(l casing, 1 ant eniibled to
provide a gear casing and tram of cearig
which is adapted to zetiite an cccentrically

loeated deill spindle having bearings i the |
oxtreme end of the easing, whereby 1 am en- |

2bled {0 utilize my novel dnll for drilling m
close quarters and particularty 1m0 corners
where it has heretofore been eustonmary - to
perforn: the deilling, remming operations atud
the bke namually or by hand, it being ap-
parent (hat sinee ths spindle of my novel

tool is driven by gears instead ol on the

Cratehet prineiple, a steedy, constant and

uniform rotation of the spindle is insured'and
all the parts are selt contained in a neat and
compaet easinee, which, althotgh readily ac-
pessible atall tines for the purpose of mspee-
(o and repairs, proteets the niechanism and
afl moving parts from imjury.

55 To the above ends my invention consists

LR e

| brozdly in the present instances, of “our sin-
| ole acting cylinders arranged in PRITS one
 above and one below, with the valves located
between sald cylinders and preferably in line
therewith, each pair of cy}inders being ar-
ranged at approvimately ninety degrees with
the other. -~ . '
By reason of my novel construction -and
eo- elation of the parts, I am enabled to em-
ploy a divided crank shaft having a double
{lirow with its pins set opposite to each other
and each one of a pair of pistons is coupled
to one of these pins. By reason of this con-
struction, s perfect balanse of the recipro-
cating parts Is insured, since the pistons thus
comnected always move in opposite direc-
tions, one to the other, and nasmuch as each

| these pistons are et at ninety degrees, 1418

hnpossible for the motor to stop on the dead
conter, sinee by this arrangement one piston

b

motive fludd, 1 further locate the center of
the shafts within the eylinder so that the cen-
| ter 1s proyi:led ‘with an eccentric, set In
| proper position to give the.correet distribu-

tion of the motive fluid to the desired points,
said eceentric - being  provided witlh two

the valves. - .
Tt further consists of -2 novel manner of
supporting and actuating the eccentric, with
réspect to the cranks, whereby the eranks,
pistons, valves and their adjuncts can be as-
-sembled m a very small compass.

novel features of construction, all as will be

hereinafter fully set forth, and particularly

pointed out in the claims. _ -
For the purpose of illustrating my inven-

oL . . : .
tion, .I -have shown in the accompanying .

drawings one form thereof which has been
| found in practice to give satisfactory and re-

various instrumentalities of which my inven-

oreanizcd and that my invention is not lim-
ited to the precise arrangement and organiza-
tion of these instrumentalities, as 1n the em-
l Lodiment herein shown.

portable pneumatic drill embodying my in-

section on line y—y Fig. 3. Fig. 3 represents

o

al least is always under full pressure of the

straps, cach of which is connected to one of '

The invention further consists of other
liable results, although it is obvious. that the .
{ion consists can be variously arranged and

Ft' - ] ) . M . |
lgure 1 represents a Ferspectwe view of &
1

\"’{‘Ilti(_llll ]1‘ig_ R I‘Qpl’i’.‘SﬂlltS k! Oﬂgitlldin&l'

60 -
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nin has two pistons connected to 1t and as
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a section on line z—=z Fig. 2. Fig. 4 repre- 110

e ET I ]

T _m serimr ! ==



PR T [

T e BT

- ._--Fn-l\.‘h.

a0 871,989

’ .

b

sents a section on line z—z Fig. 3. Figr. 5
~represents a plan view of the casing, showing

10

certein portions broken away for the sake o

clearness of ustration,  Iig. 6 represents a
plan view of the casing, showing ceri 1 POT-
tions as the upper t-.yfimlvrs and their ad-
juncts, removed.  Fig. 7 represents a plan
view of the easing partly in section. Ig. 8

represents a sectionul view through the gear

casing with the geating removed.  Fig. 9
represents a peispective view of the eceen-
tric straps in detached position.  Figs. 10

and 11 represent perspective VICws of one of

15

the cranks, the cccentric therefor and therr
adjunets.  Fig. 12 represents a perspective
viaw of one of the valve bushingsn detached

position.  Fig. 13 represents a perspeclive

 view of one.of the valves cmploved, partly

20

3¢

35

end view of Fig. 8.

hroken away to show the hollow exhaust
portion of the same.  KFig. 14 represents an
- Similar numerals of reference indicate cor-
responding parts in the ligures. -
eferring to the drawings. In its broad
aspects my novel drill embodies central
casing in which the gearing and valve mech-

gnism are contained, side engine ensings eon-
taining & pair of engines, cach set at substan-

tinlly right angles and at one end a combiued
hendle and inlet connection for the motive

fluid snd a drill socket with a feed therefor at
the end opposite seid handle.  The cigiies |

arc. so placed as Lo form pairs, the two pairs
of engines thus ocoupying two pianes al sub-
stantially right angles, each pair within a
plane being actuated by a single intermedi-
ate distribution velve.  The train of gearing

s also arranged between the engines and so

© 40

combined with the valves as to alford amaxi-
mum of strength with a minimum of torsion
and with a minimum length of flud passages

between cach valve and the engines con-

45

trolled thereby.

At the shine time, the
crank shafis are made separablefor the sev-
eral enzines upon the same side of the gear

casing and all parts are readily accessible.
1 destgnates iy novel duill having the gear |

casing 2 £nd the u]}‘mr and fower engine cas-

b5

60

ings 3 and 4. The handle 5 which is loeated
preferably at the extreme end of my mechan-
ism from the drill chuek thereof and at right
angles thereto is used as an air inlet tube, the
supply of air for which is controlled by ¢he

sleeve 7 acting upon the Vin 6 by means of an |

eccentric slot, sald handle being threaded at
% into & boss 9 connecting the handle with thi
central easine or frame 2. The pussage 10
in the boss leads into passages 11, whick sup-
ply motive fluid 1o the engine cylinders
through two tubular valves heremafter de-
seribed and best illustrated in Figs. 3 and 13.
The passuges or channels 11 conducet the nmo-
tive fluid into the openings 12 and 13 respec-

X

tively in the two valve chambers from

- T -

|

4
A

and exhaust flui

whence the fluid is distributed by means of
the valves as will be deseribed.

The engines of my drill are preferably four
in munber arranged in two casings 3w 4,
one upon the upper and the otlier upon the
lower side of my gear easihg, one engine in
cnch ©f these casings being parallel with an
engine in the other casing.  The valve con-
trolling these two parallel engines lies in the
plane between; thus with respect to the
valve mechanism, the engines are divided

differently from the division in their several

casings and two engines from different cas-
ings, but lying within the same plane, for a
puir controlled by an intermediate valve,
this pair being duplicated by the other iwo
engines in a plane at approximately right
angles to the first plane named.  There are
thus two planes of engines at substantially
right angles; each controlled by a single m-
termediate valve and aeting upon the same
crank mechanisim but at opposite ends tuere-
of. I have indicated these engines by nuni-
bers 14, 15, 16 and 17, of which 14 and 15

constituwe one pair controlled by a valve

chamber 18, while'the engines 16 and 17 con-
stitute the other pair and are controledtby a
valve chamber 19, the relation hetween the
two pairs being as stated right-angular, thus
avoiding a dead center under all conditions.
The valves for the two sets of engines are
substantially alike and comprise preferably
the evlindrical chambers 18 and 19, within
which 1 preferably locate bushings 21,
through which are formed passages 22 and
23 permitting passage of motive fluid te tie
interior of the bushing,  The passage 22718
connected with the supply passage or chan-

6o

70

80

9G

95

100

nel 12 and admits Jive {luid to the eenter of

the bushing at this point, the live fluid being
distrbuted Ahereltom according to require-
ments. The groove 24 i the bushing 21

Teads from the passage 23 to the passage 26,

by which Jive and exhaust motive fluid are
transinitted to the eyhnder shown i iz, 4
as eviinder 16 of the pair 16 and 17 there
thustrated.  The groove 26 i the valve con-
neets anr opening 27 preferably in the oppo-
site side of the easing 21 from the openings 22
and 23 with the/passage 28, by which hive

_ ‘ are transmitted to and
from the engine 17,7 The openings or ports
20 and 30 1n the piston valve 31 connect
with the hollow center or ‘exhinust portion of
this valve 31, which is open from the point 29
to the opposite end from the cecentrie, in or-
der to permil Tee flow of the exliaust through

these openings 29 or 30 aceording to the en--

rine exhausting into the space 32 at the end
of the valve chamber frem which: the ex-
haust is freely carried te the atmwosphere by

el
i

the port 33, In pru.('.’(.itit:: L averess the {tusing '

or bushing 21, as at 34 and 35, in order, to
Lighten the same.

100

110

115

120
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n

flutd in the passage 22 and the valve in the
pusition shown in Fig, 4, there will be free
aceess of live fluid around the valve 31 at its
groove or cireumfcrengial recess 26 througls

assages 27 abd 28 mto the eylinder of en-

gine 17 foreing the piston 37 thereof to the
left of the position scen in Fig. 4 or out-

wardly. . At the sume time, the piston 38 of
engie 16 will be moving toward the piston

head and exhaust of the imotive finid 11 said

-engine- 16 wil take place through the pas-
sages 25, 24,-23, port 30. the center of the
~valve 31, the spaces

32

erture 33 11 the cap 56.
When the valve is reversed in position,

and the exhaust ap-

‘whach will oceur at the opposite ends of the

stroke with piston 37 in its farthest posi-
tion from the head 39 of its cylinder 40 and
the piston 38 in proximity to the head 41 of
is cylinder 42, the valve will assume a posi-
tion with its end in proximity to the cap 56.
The motive fluid from passagze 22 will then
pass through the circumferential groove. 206
to the opening ov port 23, thence through
openings 24 and 25 to cylinder 42 bringing

~ve moitve fiuld pressure upon the piston 33,
~while the motive fluid In cylinder- 40 will be

30

35
40

- 45

50

55

60

6d

as enoihes T4 oand 6

i position to exhaust through' pussages 28,

27,29, the center of the valve 31, chamber 32
and the exhaust aperture 33, The other

pair of engines 14 and 15 with their conunon

valve will operate in the same manner but
will be tined approximately a quarter of o
stroke dilierently from the two engines
which have just been considered, so that one

of the four single acting engines will be op-

erating at cach of vhe four quarters.
The pistons ave preferably of a stngle nel-
g type, hollow and conneeted with the

piston rods 43, 44, 45 and 46 by means of

the same type of ball and socket conneetion
or its equivalent 47, The connection of each
pistan rod ‘with the erank in a CIVeR i in
the same plane is the sauie, bui the connee-
tion of (wWo piston rods or engines 'in the
SNe Cngine ersine as envines 14 and 16
varles somewhat.  Cne pair of connections

S will be deseribed, taking engines 15 and 16

ax a type, which are connected substantially
The connecting rods
45 and 406 are connectod hy means of a serew

capr 48 and lock nut with u split coupling or

henring composed of two like straps of parts
19, each having a recess 50 and apertnyee 51

by whieh conneetion s made with the en-

largement 52 of the rods 45 or 46, in order

1o prevent lonzitudinal movement thepeof, |

'The twe }'mrliunﬂ of this conpling or Lenringe
liave each extensions in opposite diveetions
as al 53, which are externaily eylindrieal ayd
the aperture 51 passes through these con-

nections i steh form as to encirele the erank .

55 through the nermal leneth of the s{rap 49
and also the extension §3. B

*

871,839

P

g

L

It will be evident thet with live motive | As just pointed ont, the like parts 49 are

‘unitm'l and held mm conteet with the rod 45

| or 46 by means of the serew cap 48 yith the

parts surrounding the erank 55, Thev are
Beld at the end «t which they surrcund the
crank in another manner, making the june-
tion between these parts firny and sceure and
avoniing movement thereol, This ¢ done
by means of a yoke 36 connected with each
oi the piston rods 43 and 44, the voke 36
apaon the piston red 44 surrounding the ex-
tenstons 53 secured to the piston rod 46,
whereas the yvoke 36 secured *o the piston
rod 43 surrounds the extensions 53 secured
to piston rod 43, The voke 36 steaddles the
mam portion 57 of the bearing of the strap
formied by parts 49 aud mammtains the ex-
tensions 53 thereo! In close contact, The
voke 36 1s adso fornied of two like parts 38,
see el 9 wndeh are split in the plane of the
crans pin and whiceh ave umted at their ends
nearest the piston by a serew cap connection
48 and are beld from loneitudinal movement
with reference to the piston rod by means o
crilargemient 52 upon the piston rod fiftine
mto a recess 50 within the meeting parts.,
At tne ouler end of tne yoke, the naris ape
vnifed by pins 62 through  overlapping
lapges or ears 63 upon the like voke purts,
U will thus he seen that the voke connee-
tion of ane of the piston rods with the erank
straddies and supports the connection of the
ather and that each of these different types
of connection of the piston rods of engrines
within the same gear casing ix seeurelyv fas-
tenced (o the piston rod of its engine while it
1= readiy separated therefrom.

- The erank shafts ave two in nininber mak-
e one coptinnous erank,  They consist of
{wo shafts 64 and 65 which ave keved to a
compnon sleeve 66 which Lies hetween the
engine easings awd within my ceatral easing
whieh 1 have terwed a gear casing, This
sieeve 66 s <tnported at oppostte erds by
bushings 67 and 68 in supports 69 and 70,
whieh e ture are ‘held by brackets 71 and
72 altached to the gear casine. The sleeve
66 with the eranks whieh ave keved therein
rotates witinn these bushings 67 and 6.
being sup-ported at the nner ends therehy

and at the outer ends betng supported by

bearings i the engine easing, which 1 have
Hlustrated, as of the sane construction in

ench eases These bearings consict of halls

73 and T allording eyhindrieal bearing upon
thietr moer surinees {for the ends 75 and 76
of the two erank shalts and resting.at their

outer spherieal surfaces in spherieal hearinges
77 and 78 formed by rocesses 79 and R0 in

the engiie easings themselves and ¢odperat-

e recesses 81 oand 82 in“caps 83 and 84

which are rerewed anto the engine ensings at
this point.  The two shalts 61 and 65 carey

the erank pins 55 whieh are alike and which

are connected with the respective engines of

70

75
S0
90

95

100
105
110
115

120

130
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the {wo pairs in the manner already

serthed,
Upon one ol the crank shafts as 64 af the

end 1n proximity fo the support or ring 64, l
Torm o Tecess 85 which coacts with a recess

K6 upon an eccentric 87, see Figs. 10 and 11,
which is mountead tf rotate upon the exte-
rior surfece of the ring or beasmg 69, with
the result that while this support and its
bushing 67 are stal onary, the sleeve 66 ro-
tates mside of both and the cecentrie 87
rolates outside of both in accordance with
the rotation of the crank shafts. 1 preferably

place tie two valves in the valve chambers

i< and 19 in the same plane, so that they

may be acted upon by the same eccentric.

liach piston valve 31 is preferably pro-
vided with an extension 88 from which pro-

- jects laterally a pin 89, as wiil be understood

2{)

from Kig. 15, Upon this pin is provided an

occentrie strah. G0 by means of an npertumd

c¢xtension 91 therefrom. | |
[ have placed my valves between the en-
oines where each can most advantageously
serve both engines of its pair and whete a
single eceentric about one of the central sup-

}H}{‘t:-‘..: of

“yalves and I have also placed the gear 93, by
“which the motion of the cranks 1s transinit-

Rl

ted, in approximately the central plane be-
Lween iy engines, whereby 1 am enabled to

economize space and derive great advantage
- ns regards torsion upon the shalts and uni-

form distribution of weight and turning mo-
ment in my deill.  The gear 93 is preferably
made a part of the sleeve 66, but may cvi-

 dently be seeured thereto, if:so desired.

40

CPhe casings containing respeetively the |

engines 14 and 16 and the engines 15 and 17
are united by any suitable fastening devices
as by flanges 94 and 95 upon the central cas-

ing and the engine casings respectively and
i have

serews 96 and 97 coacting therewith.

“shown the support 72 as clamped bétween

(ol

Cserews 90,

the tlanges 94 and 95 upon this side of the
construction, preferubly in o recess therebe-
tween and for this purpese have shown the
cerows 97 as having a greater length than the
Thie bracket 72 may be integral
with the gear casing if so desired. ‘

In iy gear easing 2 and at a suttable dis-

tance from the gear 93, L have placed a stud
g% which 1 have shown as keved st 99 mto an
inwardly projecting hollow hoss 100 and en-
larged at 101 to seeure 18 rigidiy therein.

Phis stud is supported at its opposite end 102

60

6b

in » bracket 103 sccured to my gear casthg.
The stud 98 Is surrounded by a sleeve 14

Swithin o gear 105 which is extended at 106

in the form of a sleeve, Keved at 107 to a sur-
rounding gear 108, which meshes with a gear
03. 'This construction causes gear 93 to
fraustinit 1ts motion to gear 108 which ro-
fates uniformly with gear 105, ‘The gear
105 in turn transmits its motion to a gear

mv crank - shaft will serve hoth
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de- 1 109, which is keyed at 110 to an extension

111 of a gear 112, whereby the gear 112 and
the gear 109 rotate together ahout a stud 113
on which said gear 112 is mounted. The
stud 113 is screwed at one end 114 into & boss

115 of the gear casing and is supported at 1ts

sther end 116 In an aperture 117 1n the oppo-
site sitle of the gear casing. The gear 1121n
turn meshes with a gear 118, which in this

construetion serves merely as an idler and

said zear 118 is lined by a sleeve or hushing
119 having bearing upon a stud 120-which
studd is serewed at 121 info a boss 122 1n one
side of the casing and its reduced end 123 has
a hearing in an aperture 124 in the opposite
side of the gear casing.  The stud 120 1s pro-
vided with a collar 125 by which the gear 118

is maintained in its position longitudinal of

the stud. The idler 118 meshes with a gear
126 which is mounted upon the sleeve or tool
socket 127, the latter serving as a drill spin-
dle.” This tool socket 127 is flanged at 128
to support the lower half 129 of a ball
race, whose upper half 130 is seated in the
sleeve 131 whieh i1s screwed at 132 mnto an ap-
erture in the gear casing.  The socket 127 1s
extonded at 123 within the upper portion 13

‘of the ball race and rotates therewithii,
The socket 127 at its opposite end from the

hall race is adapted to rotate within a bush-
ing 134 and any suitable packing 135 held to
nlace by a cap 136 screwed at 137 upon an
external thread at the outer extremity of the
gear casing. The socket 127 is provided ab
its lower end with a preferably tapered open-
ing 138 adapted to receive a reducing seeket
or g drill and is further provided with a longi-
tudinal opening* 139 and a transverse aper-
ture 140 tuereby providing for the recepion
of the fluttened end of the drill and for the

its outer end, the sleeve 127 is exteriorly
threaded at 141 for the attachment thereto
of any suitable chuck and 1 have shown a
threaded cap 142 apertured at 143 intended
to normally occupy this exteviorly threaded
portion in the absence of a chuck, m order vo
prevent any injury to the external threads.

The sleeve 131 is internaliy threaded at
144 and with this threaded portion the feed
serew 145 conets, said feed screw being pro-
vided with faces 146 and an aperture 147, 1n
order that the same may be readily actuated
when desived, it being noted that the outer
end of said screw is tapered, as at 148, 1n the
ustal manner, o

1 wish to call special attention to some of
the novel features of my invention by the
employment of which 1 am enabled, without
decreasing the ellicieney of the drill; to pro-
duce a construetion of mininmum size w};ich
may be employed in a small working space.
The different sets of piston casings are lo-
cated on opposite sides of the gear casin
and owing to the employment of & dividec

80

85

90

110

119

130

105
ejection of said drill by means of a drift. At .
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‘erank shaft, said'Riston casings may be read-

ily removed for t
repairs.
secn in Fig. 4, I have shown the bracket 72
as being separate {rom the casing for conven-
ience n assembling. 1 seat it between the
piston and gear casings. |

By the employment of a driving gear

e purpose of mspection or

. keyed to the separate crank shafts, I amn en-
10

ehled to farm a continuous crank shaft to

~which i1s 1mparted a covtinuous rotation

owing to the novel arrangement and gorre-

lation of the different pistons which are oper-

| atively connected therewith. It will be &

o 15

parent to those skilled in this art that the
piston rods carried by the pistons.in each

casing are operatively connected with the
- crank shatt i such a manner as to prevent
‘any improper moverment thereof and to take

20

up very little room within the casing.
The distribution valvea are so located that

 they do not interfere with the employment of
_ suitable gearing, so that the tool ‘operating

25

mechanism will be accurstely and positively

actuated under all conditions. .éince the

valve mechanism 18- operatively connected

- with and actuated by the crank shaft, the

30

nassage of the n?et'ive fluid to actuate the
difierent pistons’ will  be accurately con-
trolled "at all times. o

It will now be apparent to those skilled in

 this art that I have devised a novel and use-

- tul construction of a portable preumstic

35

drill which embedies the features of advazn-
tage enumergted "as ‘jleswable in the state-
ment of invention and the above aescription

and while I have in the .present instance

. shown that embodiment thereof which has

“been found in practice to give satisfactory

and reliable results, it is to be understood
that it is susceptible of modification in va-
rious particulars without departing from the

- spirit and scope of the invention or sacrific-

45

50

6&

-ing any of its advantages.

1 L

- Hlaving thus described my im.?enfion, what

I claim as néw and desire to secure by Let-
“ters Patent, 13:— |

1. In a portable pneumatic drill, & divided
casing, separable crank shafts having their
inmner ends juxtaposed end in-alinement with

‘each other, driving mechanism therefor, ex-

tensions on said casing, beari~gs 11 sdid ex-

tensions for the juxtaposed ends. of said

shafts, and tool operating mechtanisin driven
from said ¢rank shafts. . SR
2, Inaportable pneumatic.dnil, a divided

- casing, separable crank shafts having ther.

- ends juxtaposed and in slinement with each

- other, driving mechanism therefor, connect-

60

g5

ing means for the juxtaposed ends of said
crank shafts, a gear carried by said connect-

:ing mesns, anfe tool operating mechan_dsm

driven by said gear.

3. In a portable pneumatic drill, a divided

casing, scparable crank shefts having their

? 4

In the present construction, as’

|

Sttt o BN -
[ ]

!
i
|
!
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ends juxtaposed and in alinement with each
other, ‘driving means therefor, a gear con-

necting the juxtaposed ends of said crank -

shafts, a train of gears driven thereby, and a
tool operating mechanism actuated by the
end gear of said train of gears. |

4. In a portable pneumatic drill, a divided
casing, separable erank shafts having their

ends juxtaposed and 1n alinement with each

other, driving mechanism therefor, connect-
iIng means for the juxtaposed ends of said

70

75

crank shafts, a train of gears driven thereby,

a tool operating mechanism actuated by the

end gear of said train of gears, and control-

ling mechanism for said driving mechanism
located Intermediate the same.

5. In a portable pneumatic drill, a divided
crank shait having its inner ends iuxtaposed

ard in alinement with each other, driving -

means therefor, a Eear'uniting the juxta-
posed ends of said shaft, tooi operating

mechanism driven by said gear, an eccen-

tric actuated by said crank ﬁl&ft, and valve

nianheniam 'F{}r

AdLLEA-NW ALALEALAVLILAL A ol

by said eccentric. - ;

6. In & portable pneumatic drill, & divided
casing, a drili spindle eccentrically loeated in
bearings at one end thereof, 8 divided crank
shaft locuted in the oppostte ena of said cas-
ing and having its juxtaposed ends journaled
in extensions witnin said casing, driving
means for said cranx shaft, a gear opera-

80

86

said driving meane actuated -
| 90

95

tively connecting the juxtaposed ends of said -

crank shaft, power transmission devices in-
termediate said gear and spindle for driving
the latter, and valve mechanism controlled
by said crank shaft and controlling said
driving means. |
7. In 8 portable pneumatic drill, & gear
casing, upper and lower piston casings car-
ried by said gear casing, separable crank
shafts having their inner ends juxtaposed
and in alinement with each other and adapt-

ed to be suitably driven, the outer ends of

said shafts heving bearings in said .piston
casings, a gear constituting a connectin
means for the juxtaposed ends of said cran
shafts, driving means actuated by said con-
necting means, and tool operating mechanism’
driven by s&id driving means.

8. In a portable pneumatic drill, a gear
casing, upper and lower piston casings car-
ried gy sald gear casing, a drill spindle ec-
centrically located in bearings at the ex-
treme end of said gear casing, & separable
crank shaft having its juxtapose
journgled in bearings within said casing;
gearing operatively connecting said sha
and spindle, driving means for said crank
shaft, and valve mechanisin actuated by said
shaft and controlling said driving means, -

9. In a portable pneumatic drill, an elon-
gated casing, upper end lower piston casings
carried thereby, a drill spindle eccentri(:alTy
located ‘n bhearings at one end of said gear

105
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casing, qopamble crank shafts having their |

]uxtnp{m «d ends jodrnaled hmmum within
said casing, n gear uniting said she 1I"ta, i Lrain
of gearing couc tmg-n ith qzmi cear and oper-
atively connected with said ¢ ];mdlv driving
means for said crank shafts, and valve mech-

~anism controlling said drwmg means.,

10

15

20

925
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10. In a pnrtnh]t- pheumatic drill, a cas-

1ng, a divided erank shaft ]fmmalul I one

end thereof and having a double throw with
the pins thereof set opposite to each other,
two sets of engines arranged In pairs in dif-
ferent planes at ﬂppmmm&telv right angles

with each other and operatively connec ted |
with the adjacent pin, a driving gear uniting

sald crank shafts, and a tool operating mee "

anism journaled in said casing in the end op-

posite said cerank shaft and driven by suid
driving gear.

11, In afpurtuhlo ])n{‘LIIHLfH‘ drill, the com-
bination o

8 Fear casing,

th

piston carings se-

cured on opposite sides th reof, a crank shaft

_*Juumnlml 1n said casings, wpair of piston eyl-

inders in each of said piston easings arranged
approxinately at right angles 'ﬁnli enely

- other, pistons within H&ul iston casings and

operatively connected with the crank almll

cand & Hmlr of valves msaid gear casing np-
orative A\ connecfed with Hltl{l crank almll

each of said valves controlling the prssagre of

motive [lhuid to actuate lhv [}lahm-. in the

same vertical plane.

12. In a portable pneumatie drill, an elon-
g&tmi {'ﬂhmif a tool np{*l‘utm"‘ meclutnsm ee-
cenirically Joeated in bes Arings af cne end
thereof, o erank shaft ]umnul{ 1 the appo-
site end thereof and :uln,ptml to drive said
tool operating mechanism, satd erank shalt
haviug a recess in the head {thereof, an ec-
centrie having o projeeticn adapted to en-
gage sald recess; driving means for smid erank

_hliflﬁ an«l xnlu' mulmm'am located tnter-

45

50
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actunted Il}
satd driving

medipte said dreiving means and -
sided ecce ntm- for :runl-rn]ling
means.

13. Ina port able pnvunnuu- drill, an elon-

gated casing, a drill spindle eceentrieally lo-

cated in hearings at the extreme end thereof,
a divided crank shaft journaled in the uppn-—
site end thereol and having“a double throw
with the pins thereof et opposite ta each
ather, four eylinders arranged in pates in dif-
forent, plances, each pair of ¢ thlvh heing ar-
ranged at approxintely right angles with
ench other, pistonswithin catid ¢ vlmclt s, eneh
one of u pair being coupled to the adjacent

pin, a gear uniting saud shafts, gearing conet-

ing with said sron g Cand upvmln’vlv confeeted
with sald hpnullv and means for controlling

the passage of motive lmul to actuate saidl
]natnna
In a portable pnmlm.llu-:lnll an clon-

gntml casing, o drill spindie eccentrieally lo-
caled in hvmilltra at the extreme end thereof,

..F
q'

871,980

site endd Liiercof and having a dhuble throw
with the pins thereof set ::p]nmlo to each
other, four eylinders arranged 1o pairs in Jif-
(feront planes, each pair of w'limlt-:s betng ar-

ranged at approximately right angles with

70

cach othe T, prstons within <nidl ¢ \hm!{'h cach

one of a pair heing muplml to the mi;m-vnt
pin, a gvurmmmtrnh shafts, gearmg coact-

ing with sard gear and ope rative 1y conneeted

with satd spimdle, and 1aeans actuated by
sard erank shaft for controlling the passage
of mmlw fhuit Lo actuate aul DISLONS,

15. In 4 portable pneumatie drill, » gear

castng, piston casings detachably sec ured on
t}[l}‘t-'-lf(‘ stdes thereol, a divided erank shaft
motinted m sald easings, o gear uniting =uid
shafts, an cccentrie carried- by ane ol said
'--lmftw n pair of straps mounted on said ec-
centrie, separate valve mechanisms actunted
lw aid atmpw amd pistons cperatively con-
nected with said shafts and e ntrolled by
<aid valve mechanisms,

16. lnu;unial:lrpmmmun-:lnll the comn-
bination of 2 geay cusing, piston easings se-
cured there tu, a divided crank shalt jour-
naled o osmd easings, w gear

on satd eceentrie, a valve mechanism earried
by =aid gear easing and actuanted by said
strap, n Hl'{hlltl strap ol sald eecentrie, 4 see-
ond valve miechanism earvied by satd gear
casing and actuted by sald second strap,
[thl l:f I]l*-r[i I]‘-- ;'IIIH.!I“'{'{! at l“":lt Illl“’]{‘w In
s of said piston ensings andd n[){‘IzIIIH'lV
cannected with the adjacent crank shai't, and
fuid perts and passages controlled by suid
valve mechanisins,
17.
er llMt L CRNTITS Seeure ] Iht‘u‘hi ol up-
porite s tdes the H*nl, a et of pistons arraneed
approxmntely at right wngles in each of suidl
PISLOR Casinges, o =e pm.1l:lv : m,nk <haff jour-

naded i saied e e, o pisten rod operatively

coennected with cach of smd pistons, o valve
inechanim located init'rmmli:tt!'h' of anld
piston mechanisn for controling the pas-

cave of motive lufd to actuate said pistons,,
aned Lol operating mechakism driven by
sattd erank shait. -

IS, In o portable pneumatie dnill) a gear
casiuye having a bearimg therein, |n-.tun Cis-
b secured to said Cenr 115111;_{, separable
crank shalts _]Hllllhlli‘(l in sard piston eas-
mes, o cear uniting sadd erank shafts and
hmlwr outw ardly extending sleeves, one of
which B journaled in the lw:mnfr of said
gear casing, a removable bearing i which
the other of suid sleeves s ]nmnulml an
cceentrie mounted on the bearing in said
coar casine and adapted to interlock with
one of said erank ahulllw a plurality of straps
mounted on said muntm' n valve tuech-

.mmu connected with each nl suld straps, a
pair of piston eylinders
a divided crank shaft journaded in the oppo- 1 angles in cach of suid piston casings, pl%tﬁlq 130

arranoed at right

untting sand,
crank shalt., an mwn'm-, i SUTa) mounted

In a portable pnevmatie dell, o gear
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. amd passages commuanieating with sai
mder and said valve mechanism, a train of
5 wears dviven by said uniting

30 a tool operating mechanism actuate

40 pair of erlinders being arrange |
~mately right angles ,to edeir other, lplsttms

said valves, and exhaust ports leading from
said valves. - | |

55 elongated gear casing, piston casings de-

. 1 said casings, a drill spindle eccentrically

60 1ng, a gear vniting said crank shafts, a vear

871,930 I 7

within said cvlinders operatively connected

s

other, pistons within said eylinders, a piston

with the adjacent crank shaft, {luid l]mrt:-: i rod ptvoted to each piston, and indepéndent

¢vl-

. o ooar, and tool
operating mecheantsm actunted by said train
of vears.,

19. In a portable pnewmatie drll) the |
combination of a gear caxing, piston casings
10 removably sccured thereto, a pair of piston

cylinders 1 each of said piston casings ar-
ranged substantially at richt angles to each
other, separable crank shafts mounted in

.said casings, the pins of which are set oppo-
- 15 site to ench other, a gear having sleeves ex-

tending therefrom for uniting said crank

shafts, bearings with which said sleeves en-
oage, an eccentric mounted o one of smd

earings and adapted to interlock with the

20 adjacent crank shaft, a pair of valve mech-

snisms carrned by said gear casing adapted
tc be actuated by sai

connected with the adjacent crank shaft,

25 ports and passages communicating with said
eylinders and valve mechanisms, each of

said valve mechanisms being adapted to con-

- trol the pistons in the same veriical plane, a

train of gears driven by said uniting gear, and
by said

train of gears; | |
20. In a portable pneumatic drill, an
elongated casing, a drill spindle eccentrically
located in bearings at  the extreme end

356 thereof, separable crank shafts journaled in

the pp({_)osite end of said casing, » gear keyed
to said shaft, gearing operatively connect-

ing said gear and said’ spindle, cylinders

arranged 1n pairs in different dphmes, each
1t approxi-

within sud eylinders and operatively con-

“nected with the adjacent crank shaft, inter-

mediate distribution valves for actuating

45 cach pair of pistons within the same verti-.
. eal plane, an eceentric carried by one of sud

shafts, a strap for cach valve mounted on
said eceentrie and ulpemtlwly conneeted

‘with its respective valve, valve casings for
60 sald valves, {luid ports and passages com-

municating with said piston cylinders and

21. In a portable phqum&tiq tool, an

tachably secured on oprosite sides at one
end thereof, separable crank shafts journaled

journaled at the opposite end of said gear cas-
: .. . : £
mounted on said drill spindle, mntermediate
gearmy cum:tmf( with said gears; piston eyl-
inders arranged in pairs in said piston cas-

Cings; each par of eylinders being arranged
65 at approximately right angles with cach

_ eccentric, pistons |
- mounted in said cylinder and operatively

'

L

J

]

|

valve mechanisims controlling the passage
of motive fluld to the pistons in the same
vertieal plane, | .

22, In a portable pneumatic drill, the
combination of a gear easing, piston casings

secured on opposite sides thereof, separable

crank shafts having their juxtaposed ends

Journaled n extensions of said gear casing,
o gear uniting swid erank shafts, tool oper-
ating mechanism driven by saild gear, and

driving means for said erank shafts.

23, In a portable pneumatic drill, & gear
casing, a train of gears therein, a tool socket
having a shoulder rotatably ounted in said
casing, a gear carried by said socket and

concting with said train of gears, a cham-

hered eap removably secured to sald casing,
2 ball bearing between said eap and shoul-
der and having a sleeve extending within
sated eap, a feed serew engaging said cap,
and means for actuating said train of gears.

24. In a portable pueumatic dritl, a gear
casing, a train of gears therein, a tool socket

70

89

85

90

having a shoulder rotatably mounted in said -

casing, a gear carried by said sacket and co-

acting with satd train of gears, o chambered
cap removably sceured io said casing into

the chamber of which the inner apertured

end of saul sceket extends, a ball bearine
between said cap and shoulder and having a
sleeve extending within said cap, a feed screw
engaging sakl eap, and means for actuating
sald train of geuars. | | | |
25. In a portable pneumatie drill, & gear
casing; upper and lower piston e¢asings car-
riecd by eaid gear casing, a separable erank
shafl ?18.'.’i[1§..{ itx Juxtaposed ends journaled
therein, pistons vperatively connected with
said shaft, a valve bushing in sald casing hav-
ing an intet port, discharge ports on opposite

sides of said inlet port leading to said pistons,
acap forsard bushing having an exhaust port,

8 hollow valve open at one end having a
groove cunlrolling said bushing ports, ex-
haust ports in saud valve registering alter-

| nately with said discharge ports, a pin inte-

95 -

100

105

110

:ral with sund valve, and an’eccentric carried

y daud erank shaft and vperatively conneet-

ed with said pin.
26. In a portable pneumatic drill, an inter- .

mediate gear casing, piston casings secured
on opposite sides thereof, separate crank
shafts L;wing their inner ends juxtapoused audd
in alinement with each.other, a gear mounted
thereon and to which the inner juxtapused

ends of satd crank shafts are secured, said

casings having a bearing, fur the outer ends
of said shafts, pistons operatively connected
with said erank shaft, and valve mechanism
actuated by said erank shaft and controllin
the paswcage of motive {luid to actuate sal
pistons..

27. In a portable pneumatic dnil, an inter-

LS
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120
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130
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mediate gear casing having a bearing therem
piston casings {let&n}mblv secured on oppo-
site sides of caid casing, separate crank shafts,
the outer {‘Ilil'-: of which are journaled in hl]lfl
piston casings, & driving gear uniting the in-
ner ends of said 511*1ft-, !:ullfl ear hz Wi o
sleeve extending  therefrom engraging the

'lli‘ﬂl‘iﬂ”‘ of said Iﬂt{""l‘nlﬂ'(hﬂ’ ¢ easing, a ¢ &ll]\.

=2

head dtl]ﬂt'{‘nt satd bearing having a recess
Llwwm AN CCCONtTIC mmmtml on satd hear-

inge and havi ine a lug mterloeking with said

I'f‘(/ﬂ"'-‘-: tliwmrr means for said (F‘illl\ shaft,

“and valve mechanism located inte Fnediate

1o

g1l drivine means and actuafed ln satd ee-.

entric for controliing the passage of motive

fiwd to actnaie satd (lil‘LIH“’ means.

28. In a portable pneumatic dritl, a gear

casing, a drifl spindle maunied 1 lnhumtra

“at the extreme end thereof, astud remao th Ve

20

'_smtl pistuon casigs rem. :1';1,]}1\* seeured to

carried by said gear casing, a gear mounted
thereon at]apt(‘{l to drive said spindie, 1 sec-

- ond stud havine an outw *uxilv extending

ievu‘, g Cenr maunted on said sleeve en-tet-
ine with mni first gear, a third stud moumnted
in said e IS, @ geal thercon co-nctine with
sadd ¢ (*mml csear, a steond coar on Hlild third

sald easing at the end OPPasLLe a.mi dritl spin-
dle, a crank journaled in said casings, a driv-

& gear mounted thereon and me ahmfr with
ene of the sears carried by said third stud, a
set of pistons arranved substantiallv at rwh’r
angles with each sther in each of said piston

- casings and operatively eonnected with said

Cof motive flund {o actuaie the m*-,t ons 1 the

40

erank shalt, and o patr of valves mounted in
sald cear ¢ v-,m'r mtermediaiely of said piston
meclinism and operatively connected wiih
satd crank shaft and controlling the passage

same vertical plane,
.20, Ina portable pnewmatie driil, a wsIng,
w1 crank shaft having o double throw Jour-

Ceded vherein, two sets of ptston evhinders ar-

b
b |

ranced at aulisummlh wht :111ffif~-.. with each

other r, & driving gear carried by said crank’
- oshatrt, a trad of conrs ntermedinte seid s

~{on eviinders and "driven by satd drivine gear,

|
o

“acdrifl spindle jouraaled in the extreme end of

saltd casine and actunted by satd train of
gears, 1 pair of valves L. sented intermediate

said sets of e vlinders and operatively con- |

nected with said erank shaft and ¢ mtmllwr

the passage of mative fluid to and from the

pistons in the same vertieal plane, pision rods
for the pistun m one vertieal plane, straps se-
cured to said rods and said crank shafts, Qe

Cten rods Yor the pistons in thie other w*rtu- i

£¢)

plane, and yokes mounted on satd straps and
secured o the said last named connecting
rods.

30, Ina pertable pneumatic drill, an inter-
mediate castng, pisten easings carried there-
bv. a pair of pistons arranged at stthstantially
right angles to each other in cach of said pis-
ton casings, separate crank shafts journaled

e mlis. iy dpliieg ooy sl e oliee L B - - BTl kb o gl G mhe

| ineach piston casing and operatively con-
nected with the }};Hfﬂllh therein, n gearuniting
said shafts, tool operating mechanism ]mu'-
naled the extreme end of said infermediate
casing and driven by sald gear, and means
ﬂ)r fu thtmw said pistons,

. ina s.ln!lmﬂ' apparatus, & divided cas-
mﬂr, . separable Umr}l
and havine its nrner ends juxtaposed and in
alinemoent with cach other, bearings within

~ofing m-n . .

crank --.haft & tool socket located eceentric-
Callv to said crank shalt and power trans-
mission devices intermediate sald crank --hult
a ml toal socket. ' -
+ 520 In e diling apparatus, « divided cas-
PN, o separable ¢ zsz shaft mounted therein
and ha wWing s iuner ends juxtaposed and
alinement with each other, bearines within
| suid easing for the juxtaposed emds of said
erank shaft, piston mechanisms for cach sec-
tion of said separabie erank <haft, and a
valve mechanism located mtﬂrmr-:lnt{h" uf
.:11{1 platuu meenanismas,
In a device of the character stated, a
;Iit i:lwl casing, & sceparable crank  sheft
poanted therein and havine its inner en:ls
]ll\i&[l(h!"{l sad in alinement with cach other,
beartngs within said casing for the int..:.-
posed, ends of said crank *-.Jn*fi piston mecl-
anisms for each scction of said separable
crank’ snaft, a valve mechanisim located in-
| termedintely of said piston mechanisims, a
rool secket and power transmission devices
tntermediate HF’IJ sceket and erank shaft.
34. In a device of the character stated, an
f-lnn;__fmvfl Cear casing, an upper and lmwr
engine casmyg ecarried by sabd gear casing,

vl e unh ek bkl vk ¥

-nppv :m:l lower prston mechanisy s tlwum |

wnk shafts having bearings for their juxta-
! p-:r-ul Cn a[s within said easings, connec tmns
{ from said piston mechanisms to seid erank
Cshafts, ac valve mechanism carried by said
Lrear casing and loecated intermedintely of
said piston mechanisms, @ tool soeket rota-

thereofl vpposite to- sail erank dmf{a and
power transmission devices  intermediate
satd tool socket and erank shafts, said piston
{ mechamsms beine also loeated in s rinediately
of suid crank shalts and tool soe ket
b 350 Ina deviee of the character hl:r.i.ml, an
s clongated gear casing, an upper and lower
engine easing removably secnred (¢ said goar
casing, upper and lower piston mee hanisms
carried insald engine casines, a separable
rank shaft, h{nu!ntm confained within said
casing for the le\Llp()H{'il ends of sand erank
a-lmft connections fron: said piston mechan-
isms 1o said erank shafts, o ;:Iw inechnnism
h)(,utt*tl intermediately of satd piston aech-
anisms, a tool soc ket rotatably wonnted in
satd gear casing at the end thereol onoosite
| to sale crank shaft s, & gear located ot or near
| the juxtaposed ends uf said crank shaftg, aund

Il il ey | e

-

. - P .

¢ shalt mmounted Lllt"f‘(‘ll’l-

sald casing for the mxtnpm od ends of said
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“power transmission  devices

L

]

interinediate
said gear and tool socket for rotating the
lattor. - - |

36, In & deviee of the character stated, a
ear casing, i dril =pindle mounted in hear-

ings at one end thereof, a stud removablv

carricd by xand gear easing, o sear mounted

~thereon adapted to deive said spindle,

. second stud having an ontwardly extending
10

laeve, a cear mounted on said sleeve and #o-
acting with sald first gear, a thind stud

mounted it sald casing, g wear thereon co-

13

20

25

30

acting with sald second gear, a second gear
on said third stud, s separable crank shaft
within sald casingsaid shaft havingits inner
ends juxtaposed and in alinement with each
other, extensions within said casing forming

bearings for the juxtaposed ends of said |

crank shaft, a drving gear mounted upon
satd erank shaft and meshine with one of the
gears carried by sard third stud, and ineans
for actuating said crank sheft. .
37, In a device of the character stated, a
divided casing, a separable crank shalt
meunted therein, hearings within said casing
for the juxtaposed ends of sald crank shaft,
& gear having an upward and downward ex-
tension inclosing sald juxtaposed ends, a
dril spindle mounted i the cxtremity of
said casing oppositely to sald crank shalt
and out of ahnement therewith pistons for

~sald crank shaft, a valve mechanism, and

39

40

45

50

b5

6

power transmission devices intermediate said

gear and drill spindle.

3S. In s device of the character stated,
the combination of a gear casing, piston cas-

- ings sccured thercto, a erank shaft journaled
1n said casings, a gear on said erank shaft, an

eccentric, a strap mounted on said eccentric,
g valve mechanism carried by said gear cas-
ing and actuated by sald strap, a sccond
strap on said eccentrie, a gecond valve mech-
anism carried by said gear casing and actu-
ated by said second strap, pistons in'said
piston casings, conneciions between said
pistons and crank shaft, aad fluid ports and

passages controlled by said valve mechanism.:

39. In a device of the characler stated, a
gear casing, a train of rears therein, a tool
socket rotatubly mounted in said casing, a
gear carried by said socket and co-acting
with said train of gears, a cap removably se-
cured to said casinge, a hall bearing between
saild cap and tool socket and having a sleeve

extending within said cap. a feed screw en-
- geging said cap, and means for actuating

seld train of gears. - N
40, In a drill, a casing, a separable crank

~shaft mounted therein and having its inner

ends juxtaposed and in alinement with each
other, bearings earried by said casing for
said Juxtaposed ends, a gear having an up-

~ward ard downward extension and engaging

65

said juxtaposed ends, a drill spindle mounted
1 the extremity of said casing qppositely to
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said erank shaft and out of ehinement there-

with, power transmission deviees interme-
dhate satd gear and drdl spindle, and a piston
and valve mechamsm located mtermediately
of said erank shaft and drill spindle. .

-l In o dnll, an eloneated cear casing,
upper and lower engine casings carried- by
satd gear casipg, piston mechanisms in saxul
engine easings, crank shafts having theyr
otter ends provided with bearings in said en-
aine casings and their inoer ends juxtaposed
and in alinement with each other, hearings
within sald gear casing 7or saild inner juxta-
posed ends, 8 valve mechanism ecarried by
said gear casing, o drill spindle, and power
transmuission deviees intermediate said erank
shatts and dnll spindie.

42, In a ppeumatic drill, a casing, a di-
vided erank shaft journaled in ove end there-
of and having a double throw with the pins
thereof set opposite to each other, twoe sets of
engines arranged in pairs at different planes
and at an angle {o each other and opera-
tively cennected with the adjacent pm, a
driving cear uniting said erank shafts, a drill
spindle located in the end of said casmg op-
postte to xaid crank shaft, and a train of gear-
e antermediate satd deill spmdie and driv-
I Tear, - .

43. In a pnecumatie drill, 8 casing, a di-
vided crank shaft jonrnaled in one end there-
of and having a double throw with the pins
thereof set opposite to each other, two sets of
engimes arvanzed in pairs at different planes
and at an angle to ecach otber and opera-
tively connected with the adjacent pin, a
driving gear uniline said crank <halts, a
drill spindle located in the end of satd casing
oppostte to sald erank shaft, and a train of
gearg intermediate said drvill spindle and
driving gear, in combination with a valve
nechanism located intermediately- of
sets of envines. | C

41, In a pneumatic drill, a casing, a di-
vided crank shaft journaled in one end there-
of and having o double throw with the pins
thereof set opposite Lo cach other, two sets
of engines arranged in vairs at diflerent.
planes and at-an angle to cach other and op-
eratively connected with the adjacent pin, a

driving cear uniting said crank shafts, o drill”

spindle focated in the end of said casing op-

posite to said crsdpk shafts, and a train of

cearing intermediate said drill spindle and
driving gear in ecombination with a valve
mechanisi actuated from. said crank.shaft,
sail valve mechanism and engtne mechan-
ism being located intermediately of said
crank shaft and drill spindle.

43, In a pneumatic drill, an elongated
gear casing, piston casings on opposite sides
thereof, a ¢rank shaft journaled in said cas-
1ngs, & pair of piston evlinders in each of said

| piston casings and arranged at an anele with
| esch cther, -pistons within said piston cas-

said -
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ings, and operatively connected with said |

5

10

with ecach other, pistons within said pis-
15
. 20

30

3o

crank shaft, valve mechanisms in said gear
casing operutively connected with said erank-
shaft, a drill spindle journaled in the end of
said gear casing opposite to said crank shaft,
and power transiuission devices intermediate
said crank shaft and drill spindle. -
46. In a pneumatic drill, an elongate

cear casing, piston casings on opposite sides

thereof, a crank shaft journaled m said cas-
ings, a pair of piston cylinders in eack of
said piston casings and arranged at an angle

ton casings and operatively connected with
said erank shaft, valve mechanisms n said

“gear casing operatively connected with said

erank shaft, a drill spindle journaied 1n the
el of said cear casing opposite to said crank
shaft, and power trausmission deviees mter-
mediate said erank shaft and dreill spindie,
said valve mechanisms and pistons being
located intermediately of said crank shaft
and “driii spindle. S

47, Inapneumatice drill, an elongated gear
asing, piston casings on opposite sudes there-
of, u crank shait journaled in said casmgs, a
pair of piston eylinders in each of said piston
casings and arranged at an angle with each
other, pistons within said piston casings, and
operatively connected with said crank shalt,
valve mechanisms in said gear easing oper-
ativelv conneeted with said erank shalt, a
drill spindle journaled in the end of sand gear
casing opposite to said crank shalt, and
power transnission  deviees  intermediate
suicd erank shaft and drill spindle, said valve

mechanisms being Joeated intermediately ol

40

45

suid pistons and both said pistons and valve

mechanisms being located  intermediately

of said erank shaft and deill spimnddle. .
18, In o pneumatic drll, an elongated
asing, o deill spindle eceentrically located

bl *

in bearings at one end thereof, a erank shaft

jonrnaled in hearings at the opposite end of
snid casing, driving means for sakd erank

shaft, said shalt having a recess in the head

thereof, an eccentric having an interloeking
deviee for sald vecess, a valve mechanism
located Itermediately of said crank shaft.

50 and drill spindle and acluated by said Ceeen-

tric for controlling said driving means, and
power transmission deviees intermediate said
crank shaft and dri'l spindle.

49, In a pneumatie drill, an elongated cas-

55 ing, a drill spindle cccentrieally loeated m

60 thercof, an eceentric having an mterlocking

65 power transmission devices 1

hearings at one end thereof, a erank shatt
journaled in bearings at the opposite endd of
suid easing, driving means for said crank
shalt, said shaft liaving a recess in the head

deviee for said recess, a valve mechanism
locaied intermediately of said crank shait
and drilt spindle and actuated by said eccen-
tric for controlling said driving means, and

*

} il =y i

|

871,989

said erank shaft and drill spindle, said driv-
INg MEANS bein% located above and below
sard valve mechanism and intermediately
of said crank shaft and drll spindlie..

59, Tn a pneumatie drill, an elongated cas-
ing, a drill spindle eccentrically located m
bearings at the extreme end thereof, a di-
vided crank shaft journaled in the opposite
end of sald easineg and having a double throw
with the pins thereof set opposite to each
other, driving means for seid crank shaft, a

75

vear uniting the sections of said crank shaft,

cearing coacting with said gear and oper-
atively connected with said spindle,-and
a valve mechanism located intermediately
of said driving means, said valve mechanism
andd driving means being located interme-
diately of said crank shatt and drill spindle.

51. In a pheumatic drill, & gear casing,
) &5

piston casings on opposite sides thereof, a
divided crank shaft mounted 1n said casings,

a gear uniting the juxtaposed ends of said

30

shaft, an eccentric carried by one of the sec- .

tions of said shaft, a pair of straps mounted
on said eccentrie, separate valve mechanisms

actuated by said straps, pistons operatively

conneeted with the sections of said crank
shaft, a drill spindle mounted m saul gear
asing, and power transmission devices inter-
mediate said erank shaft and dritl spmdle.
52. In a pneumatic drill; an elongated gear
casing, piston casings secured thereto near
one extremity on opposite sides thereof, a set
of pistons arranged at an angle to cach other
in each of said piston casings, a divided crank

- chaft having its outer ends journaled 1n said

piston casings and its inner juxtaposed ends
journaled in bearings earried by said gear
casing, a drill spindle located in said gearing
casing eccentrically to said erank shaft, driv-
ine moechanism for actuating sad crank
shaft, means for controlling the passage of
motive fluid to actuate said driving mechan-
ixm, and power transmission devices mter-
mediate said erank shaft and drill spindie.
53. Inapneumatic drill, a gear casing, pis-
ton easings seeured thereto on opposite sides
thereof, & erank shaft havingrbearings for its
outer ends in said piston casings, a drill spin-
dle having its bearings in said gear casmg
and loeated eecentrieally to said erank shaft,
driving mechanism for actuating said crank
shaft, valve mechanism for controlling the
passage of motbive fluid to actuate said driv-
ine mechanism, and a train of gearing in said
cenr casing intermediate said crank snaft and
said driving spindle. '
54. In a pneumatie drill, a gear casing, pis-
ton casines secured thereto on opposite sides
thereof, a crank shaft having bearings forits
outer ends in said piston easings, & drill spin-
dle having its bearings in said gear casing
and located eceentrically to said erank shast,
driving mechanism for actuating said crank

ntermediate | shaft, valve mechanism for controlling the

-
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said drving spindle, said valve mechanism
and darnving mechanisia being located inter-

mediate said erank shaft and drill spindle.

55. In a pneumatice drill) a gear casing

han

- ton casings secured thereto on oppasite sides

10

15

thereof, a crank shaft having bearings for its
outer ends in said piston casings, a drill spin-
dle having its bearings in said gear casing
and located eccentrically to said erank shaft,
driying mechanism for actuating satd crank

sheft, valve mechanism for controlling the

passage of motive fluid to actuate satd driv-
g mechantsm, and a train of gearing in said

gear casing intermediate satd erank shaft and

_20

30

40

o
)

60

satd driving sFindle, sald valve mechanism

being earried bv said gear casing and being
located mtermediately of said drivine mech-
antsm, and bath said valve mechanism and
driving mechanism bemg located mmterme-

“diately of said crank shaft and drill spindle.

-56. In a pneumatic drill, a gear casing, pis-
tun casings secured thereto on opposite sides

thereof, a divided evank shaft having bear-

s for its cuter ends in said piston casings,
the mner ends of sald erank shaft heing juxta-
posed te each other, o gear having extensions
theveon for aniting said juxtaposed ends, a
dril spindle earried by satd gear ensing, driv-
ihe techanism for <aid erank shaft, a valve
mecizuism, and pover {ransmisston devices
imterniedinte said gear and drill spindle.

7. Tnapneamatne drill, a gear casing, pis-
ton easines seenred above and below said

aear casing near an end thereof, a erank shaft

faving its cuter ends journaled in said piston
casthigs, drtving anechanisms for said erank
shalt, a valve mecel anism loeated interme-
ainte sand driving mechanisms, & dell spindle
leated at the end of said gear casing oppos
stte fo <aid erank sbaft) and a train of gearninge
in said pear ecasing located intermediately of
sabd erank <halt and driil spindle for actuat-
e the fatter. o

5% In a pneumatic drill, a gear casing,
piaton casings secured above and below said

cear casing near an end thereof, a crank

shaff havine its outer ends journaled in saxd
niston casings, driving wmechanising for said
crupk shalt, o valve mechanism located in-
termedinte said driving mechanisms, a drill
spimdie locafed gt the end of saud gear casing
oppostte to said erank shalt, and a train of

gearity in H:lii! Teui casipg located intyr—:
mediately of sand erank shaft and «deill spin-

dle for actuating the latter, said driving
mechanism and valve mechanisin being Jo-
cated mtermediately of said erank shaft and
ehrilt sprdle.

59, In o pneumatiec drill, a gear easing,
piston  easines secured  on opposite sides
thereof, o eraank shaft having beanrnuogs in

said piston easines, driving mechanisms for | a single eccentrie carriedd by osatd shaft, o 136

——

e e, s

s

11

passage of motive fluid to actuate said driv- | said crank shaft, a valve mechanism therefor,
Ing mechanism, and a train of gearing in said
vear casing mterimediate said crank shaft and

a stud baving one end fixed in one of sald
piston casings and its opposite end projecting
downwardly, a plurality of studs each having
one end fixed m said gear casing and their

free ends projecting oppositely to said first

menttoned stud, a driving ﬂ]}ilitllo; and cear-
ing Intermesdiate said erang shaft, studs, and
spmdle for operating the latter.

60. Ina pneumatic drill; a gear casing, pis-
ton easings sceured on opposite sides thereof,
a crank shaft having bearings in said piston
casings, driving mechanisims for said crank

70

790

shaft, a valve mechanisin therefor, a stud |

having one end fixed in one of said piston
casings and its opposite end projecting down-
wardly, a phurality of studs each having one
end fixed m said gear casing and their free
ends prolecting oppositely to said first 1en-
tioned stud, a driving spindle, and gearing
intermediate said crank shaft, stmﬁ;, ana

80

85

spindle for operating the latter, said valve

mechanism being located intermediately of
sald crank shaft and drill spindle. .

61. Inapneuwmatic drill, a gear casing, pis-
ton easings secured on opposite sides thereof,
s crank shaft having bearings in said piston
casings, driving mechanisins {or said crank
shaft, a valve mechanism therefor, a stud
having one end fixed. in one of said piston
casings, and its opposite end projecting
downwardly, a plurality of studs each having
one end fixed in said gear easing and thelr
free ends projecting oppositely to said first.
mentioned stud, a driving spindle, and gear-
ing intermediate said erank shaft, studs, and
spindle for operating the latter, said valve
ana driving mechanisms being loeated in-
termediately of said erank shaft and drill
spindle. ..

(2. In a pneumatic drill, a gear casing, a
drill spindle miounted in one end thereof, &
crank shaft located in the opposite end there-
of, piston casings secured to sald gear easing,
driving mechanisins in said piston casing
for said erank shaft, valve mechanisms op-
erated by sasl erank shaft for controlling
said driving meehanisms, said valve and
driving mechanixins being loeated interme-
diztely of satd drill spindle and crank shafi,
and power transmission devices in sald gear
casing and located intermediately of said
drll spindle and erank shaft. |

65. Ina puenmatic drill; a gear easing, pis-

90

95

100

i0o

110

115

Lo casings secured i fixed position on op- 120

posite stdes thereof, a erank shaft mounted
m satd casings, i single eccentrie earried by
saied shaft, & pair of straps.mounted on said
ceeentrie, separiafe valve mechanising actu-

ated by satd straps, and pistons operatively 125

connected with sand erank shaft and con-
troledl by said valve mechanisms,

64. In a ponéumatie deill, a divided cus-
ing, o seetional erank shaft mounted therein,
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pair of straps mounted on said eccentric,
separate valve mechanisms actuated by said
straps, amd pistons operatively conneeted
- with said crank shaft and controlled by said

and fistons operatively connected with said
ccrank shaft and controlled by said valve
mechanisms, in' combination with a drill
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5 valve mechanisms. -

650 Tna pneumatie drill; a divided casing,
a. sectional erank <haft mwounted thereir, &
single eccentric earried by said shaft, a pair
of straps mouunted on said eccentric, separate

—

10 valve mechanisms actuated by said straps, |

aft and dnll spindle.

- Witnesses:
Lpwin M. MACKrw,
(0. A. KREEs.

sEimlle and gearing intermediate said crank
S

TIENRY JAMES KIMMAN.
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