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- To all whom it may concermn: | carried by it removed and with one of the
-3¢ 1t known that I, Jamms H. MANNING, | cylinders and its piston and the crank-shaft
& titizen of the United States, residing at | shown in section; Kig. 9, an enlarged detail ¢ 5
‘Omaha, in the county of Douglas, in the State plan view of the reversing-gear; Fig. 10, a.
5 of Nebraska, have invented a certainnew and | side elevation of the same, and Fig. 11 a ver-
‘useful Pneumatic Drill, of which the follow- | tical section. | |

ing is 4 description, reference being had to The same letters of reference are used to

- the accompanying drawings, forming part of | indicate corresponding parts in the several 6o. .

-this specification. - | views, :
o While I have termed my machine a ‘‘ pneu- The central body portion of the machine is
- matie drill,” its use is not restricted to drill- composed of the hollow cylindrical shell A,
- ing, as will be hereiuafter explained. ‘| whose upper end is closed by an integral head

'~ The object of my invention is to provide a B, Figs. 2 and 6, and whose lower end is closed 6 5
- light, portable, self-contained machine em- | by a removable head C, bolted to the under
- 15 bodying an engine operated by compressed | side of the body A. Radiating from the cy-
. airor steam (preferably the former) to drive | lindrical body A, atangles of one htindred and
- & rotary shaft fitted with a connection to en- | twenty degrees from each other, are the three
-gage suitable sockets to receive drills, taps, cylinders D D' D”. The upper and lower 7O
~ reamers, and other tools and provided with | heads B C of the body A are provided with
- 20 & hand feeding device and with a simple re- | central bores, through which extend the op-
 versing-gear, so that the machine may be l posite ends nf a crank-shaft E, whose middle.
equipped with drills, taps, reamers, or other | eccentric portion is surrounded by the in- |
- sultable tools for the work to be done and so | ner ends of the connecting-rods I¥; which are y¢
that a bolt or nut having either a right or left | jointed at their outer ends to the pistons G
25 hand thread may be driven in either direc- | ‘within the respective cylinders, said pistons
- tion, the whole machine to be of such design [ in the present instance being cup-shaped and
that it will be suitable for machine-shop work | provided with the usual snap-rings I and
~or for bridge, boiler, and miscellaneous struc- ‘with ears or jaws I, between which the outer 8o
~tural work, and which may. be readily han- | ends of the connecting-rods F are pivoted. .
30 died by the workman andé held in any posi- | The inner ends of the connecting-rods F are
- tion necessary for the work and be equally | forked to straddle one another upon the
~ effective in operation; whether in vertical, | erank-shaft F; as seen in Figs. 2 and 6. The
~horizontal, or other position. @ L | erank-shaft E isformed of two separate parts, 8s.
- Ilavingthusindicated the general nature of | which are connected at a, Figs. 2 and 6, where,
35 my Invention, I will proceed to describe the | as indicated by the dotted lines, the upper
~particular embodiment of it illustrated in the | end of the middle eccentric portion of the
. ‘accompanying drawings, in which— shaft fits in an eye in the upper arm of the .
-+ Figure 1isan elevation of the machine fac- | shaft. ~This middle portion of the crank- QO
Ing- the main exhaust-pipe and at right angles | shaft between its two arms is surrounded by a
~ jo to the air-inlet pipe; Fig. 2, a vertical sec- bushing or sleeve b, around which the inner
~ tion-approximately on the line 2 2 of Fig. 1; | ends of the connecting-rods T fit, while the
- Fig. 2°; a detail view of the removable han- bores in the heads B and C, through which
~ dle; Figs. 3 and. 4, sectional plan views on | the opposite ends of the erank-shaft pass,are ¢s.
.- the liné 3 3 of I'ig. 1, showing the reversing- | likewise provided with sleeves or bushings c.
45 gearindifferent positions: Fig. 5, an enlarged The head B has bolted to its upper side a
© detail view approximately on the line 5 5 of cylindrical " cap or valve-box J, the space
- Fig. 6, showing the eccentric valve and the ‘within which above the top of the head B
-~ ports controlled by it; Fig. 6, a vertical sec- | constitutes the valve-chamber.  The upper roo
~ tion on the line G ¢ of Fig. 5; Fig. 7, a detail®( surface of the head B within the valve-box J
- 5o yigw of the eccentric of the valve: Kig. 8, a | is turned off true and-smooth and forms the
- hottom plan view of the machine with the | valve-face, through which open theinnerends
lower head of thdiq}tliuder or body and parts !l of the.ports K, leading to the outer ends nf
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cura of the motive fuld with

1o hoars only upon tho coriphery of the valve
and the latier 3 pro serty balanced. The ¢
contric B is eonnecteq with the erank-schat
iy the mannar and DY i Le4nd REreinds
described, so ag 1o wartd with zaid ghalf, and

45 is provided upon one cide of said shaii Wit
o large opening 4, Haping ouiward 2L tha N
tom and extending endirely througn Hhe oC-

-y

centrie from s upper to itslowar side, &g

hal
'y = 8 ST T R R Y R G or E
2. 5. 6, and 7. Now assulithg bue parta £ D4
— F ':. ‘tﬂ"“ “;‘F‘PL: v+ -‘-*l 11”' . r1‘ ‘I"_;]l-{v . B E .1 d g ,,L"&;_r
o 11 180 P08l yOWTL 11 PIES. 4, &, B0 A, wistS
. T ' . : - R .21 L. 2
port ¥, leading 10 the eylinder I, wii U2 10

communication at jls mney and, mnroeugh dh
onening I 1 the eccentric T, with e 8x-
hanst-recess Loand DS ni, while the 1nney
ané of the port I, jending {o the gyhnder
0, will ve substantislly uneovared bY Hhe
valve-ring §, no thab caid eviiader will bo
"4 communieation with the valve-ehamber
~nd the port i, leading to the eylinder D,
.o will be very siightly aneovered by said valve-
ving. Upoun admitiing the mouve flauid to the
valve-chiamber through the pipe O i wilk THsH
mrenly thronsh tha port K tu tho outer onil o
the eylinder I and in losser volume througn
sg tho port i ot ihe evlinder D7 Lo tho outer ond

L
"#1

af the latior and serve 10 foree the pistons ol
(hese eylinders coarnrd and drive the aeah o

}
- - PRI, 5 SR S T S SO o NP R}
SN ﬂf ﬁ-l‘ii:h {.fTrTli‘Elthi.1.5: a3l aviIVh o Mo -
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apie-Tma il A
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chafhin the direction of the arrow, forcing the:
piston in tie aviinder B ornbwaitl,  Asthees
contrie 1 turns {rom tho position Shown in
Tiee, 4 the nner and of the porl Iy, leading o
e eviinder 1Y, will be gradually elosed by
‘he valve-ring S andd the port feading 1o the
svlindor D arndually opeied. At the same
;i the cpeniug in the eceentric Rwvill be
narried pway from the nner end of the pork
i, isading e the eylinder 1), and that port
ne first clesed by the valve-ring and then
oradually opened mio communication with
the valve-chamber 1o admib the motive nidd
o ihe onber end of the eylinder 13, and soon
- encosasion with all the cylinders as the
ceank-shalt and secentrie continne their 10~
ation,  If the cecentric v were secured in
fixed nosition upon »he erank-shaft, the lat-
o would necessartly wlways e driven in the

- =

snmo direetion in the manner ahove described,

ut T have provided means for releasably con-
nqacting the ancenteie with bhe apnft and 1or
1 -

Wil

sising it to postlion which will reverse the
direction of the movement of the shaftunder
the moetion of the motive Guid. To this sud
she otalm or hub of the cecentric R iy ex-
canded upward through ihe sop of the vaive-
box 4 and hag keyed npon its upper ond a
milled hand-wheet U, which 1

and nrojeeting Lrom ite upper tide 2 stud or
pin V. Ahe upper and ot tna evank-shaft 1
extends sutirely vhrough tho D ubh of the ec-
conirie B and prol
ite npper end hat Leved upon 16 a Gowg W, of
o shans bosh shown in Tfios, & and 4 ihs
dog is cOWMPOLSh ~f & ik wwhich is eubaway
at one aids fov approximately one-half tho

L

| cireumiarence of the disiz, thre cui-away por-
Hon terminating ok 1t opposQ ands in ¢on-

cgvi shoulders acanted 1o vecelve ang fit tho
otad ¥V oen tne Land-wheel U when the latvter
so tnrped anbil suck stnd contacis with one
or the odher of such houlders.  The dog VW

“has {asy ipon US npper 3ide adjacent such

~houlders two [lat spriugs W, sach provided
=it 6 hGie o7 reciss adapted in fit ovor the
reduced upper end of the stud V and hold the
lattor in contact with the shonlder of the dog
w7 The cuter ende of ilie springs X are bont
upward 1o ennble the upper pnd of the stud
7 4 ride vader thew when ¢ho hand-wheel !
ig. fnpnaed frolr ond nosition to another and
henomne orgaged with Lho Loln in the spring,
aten to hetter eaable tho springs to be arasped
with the thumb and finger and pressed up-
ward when it is desired 0 release the stud
frovre thom.

Ty the position of tho parts shown in Ifigs.
i and & the stud V of the hand-wleol 18 en-
paged with the upper shoulder of tho dog W
in Fig. 4 and, as has Beon explained. the
parts stand in quch relative position that
«when the motive duid s admitted to the vatve-
ahamber the maching will be dviven in the
Jipnction of L0 arrows in Fios. + and A 10,
however, (he hand-wheel Be tienecl fron Vhe
nesition shown in Wig, b ountil s stud 'V

aa soeured in 1t

; - "I.___*'_ - 4 - . '
pots abovo Lhe BAIMS, and
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. c}:‘iﬁztdctﬁ is;itli the lower shoulder of the dog |

W’;fa.s;'.:i1,1"'.]:-‘ig. 3, the cceentric-valve will be

_ brought into the position relatively to the
- ports K, leading to the respective eylinders,

‘which is shown in Fig. 3.

118 8. | As will be seen by
the dotted lines therein,the portleading to the
cylinder D is open to the motive finid in the

. valve-chamber and the port leading tb the
- cylinder D" slightly open thereto, while the

IO

port leading to theeylinder ) is open to the
exhaust. Intihis position of the parts, there-

fore, when the motive fluid is admitted to the

machine the crank-shaft will be driven in the
direction.of the arrow in Fig, 3, so thaf the
direction of motion will be the reverse of that
in Figs.4 and 5. - (The springs X are omitted
in Figs. 3 and 4 to better show the parts

~ It will be understood that inasmuch as the

20

30

35

hand - wheel U is fast to the eccentric R,
while the dog W is fast upon the crank-shaft,

and inasmuch as the springs X firmly con-

nect the hand-whecel and dog together when

the ‘hand-wheel is turned to its limit of move-

ment in either direction and brought into
contact with one or the other shoulder of the
dog, the hand-wheel and eccentric are con-
neceted with the erank-shaft and turn with

the lalter in whichever direction it may be
driven, and that when it is desired to re-

verse the direction of motion all that is nec-
essary is° to stop the machine and disengage
‘the spring- X of the dog W from the

, ; e pin V
of the. hand-wheel and turn the latter until

1ts pin abuts against the opposite shoulderof
‘the dog and is engaged by the spring X, ad-

' - Jacent thereto. -

40

~.Dolted to the under side of the cylindrical
‘body of the machine by bolts passad through
the - head C-and entering the shell A is a

- yoke A, Figs. 1 and 2, in the bridge of which

" 55

~Yoke, Iig. 2, is journaled a short_shaft I3/,
‘which has keyed upon its upper end, immed;-
“ately above, the bridge of the yoke, a gear-
~wheel . . The shaft BB’ is the shaft to which:
~the socket for receiving the tap, drill, or bolt
18 secured, and it. is driven from the crank-
-shaft E-througl the medium of a train of
“.: - gpeed-redueing grars as follows: The bridge
50 . | | .
-~ -laterally-projecting bracket E', Iigs. 1 and 2,
An.which is journaled the lower end of a ver-
tical shaft or spindle F', whose upper end is
- Journaled-in the head C.
fast upon it, immediately below the head C,
& gear-wheel G, which nveshes with a pinion |

of the yoke A’ has secured to one side of it a

This shaft I’ has

-1, keyed upon the crank-shaft E immedi-
-ately below.the head €, while formed upon

- the:shaft orspindle I'', below the gear &, is a
. 60.

pinion I'y which meshes with the gear-wheol

O which is-keyed upon the wupper end of

~the:shaft B, as heretofore deseribed. In
- this manner.and by these means the shaft B’

1s driven by the shaft ¥ and at a much lower

specd than the latter. T'he upper end of the
shaft 13" is bored out to receive the redueed
lower end of the shaft E, which fits within

the shaiv 13" and terminates at the point in-
dicated by the dotted line at d in Fig. 2.
The bridge of the yoke A'is provided upon
its underside with a deep circular groove con-
centric to the shaft B’ to receive the hardened
ring J' and the balls K', while the enlarged
lower end or head of the shaft B’, immedi-
ately below the yoke A', is provided with a

coincident circular groove to receive the har-
dened ring I/, in which the balls K'vest. The

end thrust of the machine is taken up by
these balls and the friction between the shaft
3" and its bearing-surface on the yoke A’ or
frame of .the machine thereby relieved.

- ~The enlarged head upon the lower end of-
i the shaft 13" is in the present instance bored

out at M’ to dispense with unnecessary weight

of metal and is exteriorly threaded to receive:

the interiorly-threaded upper end of the re-
movable socket-niece N',which is adapted to

receive in its lower end the drili, tap, bolt,

or other tool or part to be driven by the shaft
B’. A pin O'is passed through the upper end

of the socket-piece N'and the threaded lower
end of,the shaft B’ to prevent the socket-

70

75

8o

Qo

piece from becoming unscrewed while the ma- -

chine iS in operation. When it is desired fo
change the socket-piece to fit some other form

- of tool than the one being used, the pin O’

0%

may be driven out and the socket-piece re-

moved and a new one put in its place.

Bolted to the upper side of the body of the

machine by bolts passing through the valve-
box J is a yoke P, Figs. 1 and 2,whose bridge
is provided at its middle with a threaded

100

opening adapted to receive either the handle -

| shown in Fig. 2* or the hand feeding devices

shown in Figs. 1 and 2. In the latter views
there is screwed into the opening in the yoke
P"the lower end of a threaded spindle Q'

‘which is locked in- position by a.nut R’ an
upon.which fits a eylindrical nut 8/, provided
at 1ts outer end with a central bearing-point

T"and having passed transversely through it
a rod or handle U'for turning it. ~ In drilling
orother work requiring a force feed the point

1" at the upper end of the nut U’ will be en-

o3

110

gaged with a fixed abutment, while the tool11sg

carried by the socket at the opposite end of

the machine is engaged with the work and
forced against the latter by turning the nut

8. Iaworksuch as driving stay-bolts in boil-

ers, where a force feed is not required, the

L]

for-the devices shown in Figs. 1 and 2.

The speed of the tool-carrying shaft B can’

handle shown in Fig, 20 may be substituted -~

120

be regulated by the proportion given the gear-. .

ing by which it is driven from the main or

125

engine shaft E, wit/ch should be arranged to

' sult the work to be done.

My new machine is of such size and weight
that it may be readily handled by a single
workman and .moved by him from place to
place and held in different positions, accord-
ing totherequirementsof the work; but where
it can be conveniently done it is preferablo

. to suspend the machine from an adjustable

130 .
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eonaterbalancing device which will suppory

the wweight of tho machine, but perwmit it to
be readily moved by the workman front oue
nosition to another. )
- T am aware that engines of tie type 1 em-
ploy in my machine have been before used i
staticnary engines, but so far as 1 am aware
T am the first to so adapt 1t 1n size, propor-
tion, aud arrangement ot its parts and com-
bine such an engine with the other necessary
elements as to produce & machine of the
character described and suited fo the putr-
poses and nossessing the capabilities of my
new machine. | |
ITaving thus fully deseribed my invention,
I clarm— ‘ ' |
i A machine of the character deseribed,
composed of the casing ot shell having the plu-
rality of cylinders, o cranl-shaft extend-
ing'at its oppostto onds throueh the casing
and journaled therein, tho pistonsin the eyi-
inders having their rods connected to the
orank-shaft, a valve mounted upon the pro-
jeeting uppot end of the oranlk-shaft within
4 valve-chamber at the upper end of the cas-
ing and controlling thae ports leading to. tho
onterendsof theeylinders, a pinion fast upon
tho projecting tower ondd of the erank-shalt,
on the opposite side of the casing from the
valve, a tecl-holding shaft journated in asup-
portupon the unde rside of the casing benecath
aad in line with the projeeting lower end of
the erank:shait, & gear fast upon the upper
and of said tool-holding shalt, @ spindle jour-
aled in a support at ongstde of and paralicl
with the Tower cnd ol the cranlk-shaft and
upper ond ot the tool-holding shaki, and o
cear-wheel fend pinion fast
and meshing respectively with the pinion
the lower end.of the crani-shalt and
rhe gcn‘rﬂh‘}m}l upon the upper et of the
tool-holding shadl, substantinliyas described.
o A machine of the character deseribed,
composed of the casing orshefthavingthe plhu-

rality of eylinders, the erank-shaft extend-
ing-ab its opposite

onds through the casing
aund journaled shorein, the pistonsin the eyl-
inders having their rods conneeted to the
orank-shaft, ancecentric valvemou ted upon
the projecting uppet end of the erank-shatt
within a valve-cliamber at tho npper ¢nd of
the easing antd controtling the ports leading
to the outer ends of the eylinders, means tor
connceting said sncentrie valve to and dis-
conneeting 14 from tho shalt and turning il
from one position o another thercon, for the
prrpose of reversing thelireetion of rotation
of the shalt, a tool-holding shait journaled
in o support upou the under side of the eas-
ing bencath and ‘1 line with the towerendof
the cranlk-shaft, and
ine gearing conttecting the lower end of thic
cranle-shaft with the upper end of said tool-
holdine shaft, cubstantialy as describerd.

3 A machine of the character described,

composcd of the caxing orshell having the plu-
rality of eylinders, ihe crank-shaft extendmg

‘the unperside ot

apon said spindic,

a train of speed-reane-

4 neeted to the crank-shaft I, a

at its opposite ends through tho easing and
journaled theretn, the pistons inthe cylinders
having iheir. rods connected to the crank-
<hafe, a valve mounted upon the projeeting
upner end of the orank-shaft within a valve-
chamber at the upper ond of the cdsing and
controlling the ports leading to the outer ends
of the cylinders,a tool-holding shaft jonrnaled
i @ support upon the under side of the cas-
ing Deneatl and in line with the lower end of
the eranlk-shatt, a train of specd-rcducing
gearing connecting thelowerend of thecrank-
shaft withsaid teol-holding shaft, and a foree-
fecding deviee alb the upper side of thoe casing

alhove and in line with the ipper end of the

ceranlk-shaft, substantially as described.

t A machine of the character deseribed,
composed of & mu’ltiple-cylindm'engine, A 10~
tary erank-shafl driven thereby and project-
ing below the easing of the cngine, an inde-
pendent tool-lolding shaft jou rialeod inasups
nort upon the ander side of the casing be-
nentl and in line with the lower end of the
cranl-shaflt and driven Ly the crank-shaft
throueh o train ol speed-reducing gearing, &
eoree-fecding doviee mounted in asupporton
(ho easing above and inline
with the upper end ot the cranlk-shaft, and »
cipele of antifrietion-balls interposed between
e 1ool-itolding shaft and the support upon
e undersideof thecasing in whieh saidshaft
is journaled, to take tho end thrust of the ma-
chine produced by he foree-feeding deviee
a4 1ls upper end, substantially as described.

5 1The eombination of the central casing ov
«hetl A\ having the integral apper end ov head
1 and the detachable lower cnd or cap Candd
the three projecting evlinders D D and 1)
having the ports 1< teading to theirouter e,
the crank-shaft 14 projecting ab 1{5 opposiLe
onds threugh the uppey head D and lowergap
(' of the easing, the pistons (+ loeated in the
coveral eylinders and having their rods If eon-
neetad to the erank-pin of the shaft K, the
alve-box J boited to the upper side of Lhe
head of tite easing A\, the uppersurface of gaid
head D constituting ihe valve-faco through
which the inney ends ol the ports IX opeon and
being provided with the annular vecess I.
arotnd the shaft 18 and the circle of ports M
conneeting sald recess with tho exhaust-
chantber within tho casing A, and the eccen-
(rie valve R Sturning with the shaft I wilhn
the valve-box J and controlling communica-
tion hotween theinterior thercof and the ports
I, and between the ports K and the exhaust-
1eCess i, cnbstantially as doscribed.

6. The ~ombination.of the central casing or
chell A having the plurality of projecting cyl-
inders, the erank-shatt L extending at its
opposite ends through said casing and jour-
led therein, the pistons (+ Joeated in the
several eylinders and having their rods con-
~alve mounted
apon the upper end of the eranlk-shaft k
within the valve-box J and controlling the

ports Ko leading to ‘he outer. ends of tho eyl
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inders, the }foke A’ secured to the lower end
. of the casing A,

the tool-holding shaft B’
journaled in said voke beneath and in line
with the lower end of the erank-shaft K, the
pinion H' fast upon the lowerend of the crank-
shaft and the gear C’' fast upon the upper end
of the toal-holdmg shaft B’, the spindle I
journaled in supports at-the side of the shafts
E and B', and. the gear G' and pinion I" fast
upon: said spindle and meshing respectively
with the pihion I’ and gear C', substan tlally
as described.

7. The combinatioh of the central casingor |

shell A having the plurality of projecting eyl-

15,

20

25

inders, the crank-shaft K extending at its |
" opposite ends through said casing and jour-
- naled therein, the pistons G located in the'

severa! cylinders and having their rods con-
nected to the crank-shaft X, a valve mounted

upon the upper end of the crank-shaft E |
within the valve-box J and controlling the |
ports K leading to the outer ends of the cyl-

inders, the yoke A' secured to,the lower end
of the casing A, the tool-kolding shaft B’ jour-

naled in said yoke beneath and in line with |

the lower end of the crank-shaft E, the pin-

ion-H' fast apor the lower end of the crank- |

shaft and the gear C' fast upon the upper end

" “of the tool-holding shaft B’, the spindle F’

3¢

- B and B’, the gear G'.and pinion I’ fast upon

the pinion H' and gear C/, the yvoke P’ secured

~to the upper end of the casing A, the screw |

35

tary
mounted upon the shaft and controiling the |

Q' fixed at its lower end in said yoke in line

“with the crank-shaft E, the nut 8’ applied to |

said seréw and having the centering-pin T" at

-&n annular shoulder upon the tool-holding |
-ghaft B’ to take the end thrust of the machine |
- produced by turning the nut S’ upon the screw |

Q', substantially as described. -

8. A machine of the character deseribed,
comprising a multiple-cylinder engine, & ro-
shaft driven thereby, the eccentric valve

ports leading from the valve-chamber to the

- exhaust and to the cylinders, the hand-wheel

50

55

'-t}lle combination of the e¢ylinders D D' D”
the

60

wheel, for the purpose specified.
9. Inamachine of the character descr ibed,

of the stem of the eccentric and -provided

“two shoulders &Hd the springs X 'doopera.ting

with the stud V, as and for the pur pose set;
forth.:

10. A machine of the chamctel descmbed
composed of the casing or shell having the

plurality of cylinders, bhe crank - shaft ex-

tending at its opposite ends through said cas-

ing and journaled therein, the pistons in the

cylinders having their rods ccnnected to the

erank-shaft, the eccentric valve located in

the valve bOX or chamber at the upper side
of the main casing of the machide and con-
trolling the mlet and exhaust to the outer
ends of the respective cylinders, the eccentric

| ‘valve being provided with an extended sleeve
| or hub projecting through the upper side of
1-the valve-chamber, and the upper end of the

crank-shaft extendmg through and procject-

| ing above said valve and hub, a hand-wheel
| secured upon the upper end of said hub, by

70

75

8o

which the eccentric valve may be tur ned to .

reverse the direction of motion of the crank-
| shaft, the dog fast upon the upper end of the

crank-shaft, aclutch connection between said
hand-wheel and dog by which they may be
connected with and disconnected from each

other at will, to connect the eccentric valve.
with and dlsconneet it from the crank-shaft, -

the tool-holding shaft journaled in & yoke se-

| cured to the lower side of the. machme, in line
jourhialed in supports at the Slde of the shafts |

with the crank-shaft, and a train of speed-

| reducing gearing inter posed between the
said Spmdle and meshing respectively with |

cmnk—sha,ft and tool-holding ahaft for the.
purpose deseribed.
. 11. A machine of the ch&racter deserlbed

composed of the casing or shell having the
plurality of cylinders, the crank-shaft pro-
| jeeting at its opposite ends through the up-
its upper end, and the circle of antifriction- |
baills K’ interposed between the yoke A’ and |

per and lower sides of said casing and jour-

go

95

1GC

103

naled therein, the pistons in the respective -

cylinders having their rods connected to the
| erank-shaft, the valve mounted upon the up-~

per end of the crank-shaft within a valve box

or chamber at the upper side of the casing,

and operating to control the inlet and ex-

haust to the outer ends of the cylinders, the

110

force-feeding device af the upper end of the .

machine, the hollow tool-holding shaft jour-
naled in & yoke secured to the under side of

having the lower end of the latter fitting
within its upper end, a train of speed- reduc-
ing gears bétween said crank-shaft and tool-
holding shaft, through which the latter is

_'drlven by the forme1 and ball-bearings in-
| terposed between the to0l- holding shaft and
| the yoke in which it is Journaled for the-
{ purpose deseribed.

pistons G therein, the rotary cr&nk—shat‘t_
E, the rods F connectmﬂ' said shaft with the
several pistons, the eccontbric valve mounted |
‘upon the shaft E within the valve-chamber |
_and controlling the ports leading to the ex-
haust and to the outer ends of the cylinders, |
the -hand-wheel U secured to the upper end

12. A machine of the character desembed

'composad of the casing or shell having the

plurality of cylinders, the crank-shaft jour-
naled therein and having its opposite ends
projecting through and beyond the upper and

lower sides of the. casing, said crank-shaft
being formed in two parts connected together
| by one end of its eccentric portion fitted in
-with a stud V, and the dog W having the |

an eye or opening in one of its arms, the pis-
tons in the respective eylinders having their

11§

| the machine, in line with the crank-shaft and .
secured to the eccemmc of the valve, for turn- |
ing it upon the shaft, the dog- fast upon the |
shaft, and the elutch devices between the |
ha.nd-wheel and dog for connecting them to- |
gether at the opposite positions of the hand-

120,
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