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Ta all whom zf 70T _,f concer: -
Be it known that I, WALLACE J. LEWIS, &

vented a certain new and useful Improvem ent
in Direct-Acting Engines, of which the fol-

 lowing is a full, elem and exact des.erlptmn

I0
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on line 38 3, Fig. 2.

| matwe fluid..

mference bemﬁ* had to the accompanying

drawings, formm o a part ef this spemﬁcatmn

in which—

Figure 1is aside elevational view of m y im-

pr oved en oine. Kig. 2 is an elevational view,
the near frame- plate being removed and one
of the eylinders and the valve stems being
shown in section. Fig. 3 is a sectional view
Fw 4 is a detail view of
the bloek-for mhmﬂ* ap the end thrust 0f the
WOTms. .

This inv entmm mlates to a new and useful

improvement in direct-acting engines and is |
“designed to be run by compressed air as a
The type of engine illustrated

in the drawings embodies in its construetion
three oaeﬂlatim cylinders whose piston-rods

are nested or gr @uped in a cage mounted on

a wrist-pin.

- 1 have shiown my ]Hlpl oved engme as ap-

plied to a drill; but it is obvious that there
are other uses m Whmh it could as &dv&nta{
I have also shown the engine
“as being specially adapted for portability; ut
itisobviousthat a suitable base for the frame-
plate could be used when the ennme 18 tG be

geously beput.

stationarilv mounted.

The special features of myimproved engine

reside in the cylinders pivotally mounted on
a valve-stem, whereby the oscillations of the

cylinders admit and exhaust pressure to the |
piston, in the arrangementof the valve-gear-
1ing for cutting off pressure from the pistons |
when said pistons are incertain positions re-
lative to their cylinders, in the construction
and arrangement of the cage on the wrist-pin

for nestmﬂ the ends of the piston-rods, and

in the novel construction of the adjustable

posts between the frame-plates; and, finally,
the invention consists in the 00nsttuet10n ar-
rangement, and combination of the seveml

parts, all as will hereinafter be described, and

afterward pointed out in the elaims.

- Inthedr awmgs? A and A’ indicate the side

citizen of the Umted States, residing in the |
city of St. Louis, State of Miasoun have in-

| fmme plates, which are secured Loacther by

adjustable posts B. These posts, as shown

in Fig. 3, have one end threaded into one of

the plﬂ,tes as A’, a shoulder b on the post
abutting against the inner face of the plate.

‘The othel end of the post is threaded and
said sleeve
having a ‘“-1]10111(161 at its inner end which is
adapted to abut ag oainst the plate A when the
sleeve 1s mtrodueed into an opening in said

has arranged upon it a sleeve 0,

plate.

b iﬁdlcates a uut onn the ounter end of the

post for cobperating with the outer fa,ee of the

frame-plate A.
It will be obvious from the above descmp-—

tion that when the frame-plates are assem-

bled, the post B being screwed home into the

55
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fr ame-pl&te A’ the 1ate A canbeadjustedlat-

erally relatwe to the plate A’ by the manipu-
lation of the jam-nuts co6perating against the

inner and outer faces of the pl&te A. |
C and C indicate fly-wheels mounted upon

‘stub-shafts D and D' in the plates A and A/,

respectively. These fly-wheels are prefer-

“ably formed with hub extensions on their in-

ner faces to give a more extended bearing
for the shafts on which they are mounted.
E indicates a wr 1bt--p111 mounted in thefly-

wheels. :
F indicates two he&ds of a c&be, which

‘heads are loosely mounted on the wrist-pin K.

£ indicates spindles mounted in the heads

of the cage, to which spindies the piston-rods

are pwotallv connected.

7°
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f' indicates pins mounted in the heads of

the cage and alternating with the spindles f.
(x mdlea,tes the pistons whose inner ends

terminate in bearings or eyeswhich embmce :

the spindles 1 of the cage.
¢ indicatesnoses formed on the piston- “bear-
ings and disposed in a like direction rela-

twel}r around the wrist-pin E. These noses

Operate between the wrist-pin and the pins
7 of the cage and prevent the cage from so
Trotating on the wrist-pin that the pistons
would Tot have
against.

the cage by contmtuw with their respective

a direct end thrusi there-
In other words, these noses on the
- piston- bearings limit the rotary movement of

Qo

95

i_ct‘:

| pins f in certain of theu positions, as shown
in Fig. 2, and preserve the relation of the
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pistons to each other and the relation of the |
pistons to the cage and the wrist-pin on which

| Sald cage 1s mounted.

e mdleates the cylinders whose inner ends

are open and whose outer endsare closed and
suitably bored for the reception of valves I,

- which valves act as pivotal bearings for the

IO

‘piston, or, in other words,are axially disposed
to the axis of oscillation of the piston; be-

cause, as a matter of fact, the cylinders are

not entirely csupported by the valves in thelr |

oscillation.

Valves I are plovulc,d Wlth 2 stem 7, which

- fits 1n a suitable bossed opening in the frame-

. 20

30

plate A'.
plate is formed with a shoulder 7/,

lead or rubbel
Is tapered, as shown in Fig. 3, one side of the

valve bemﬂ' radially reduced o form an‘ex- | 2
haust—port, while the valve is bored out in
-~ 1tscenter to form an inlet-port.

end of the valve fits into a bossed Opemnﬂ'm
the frame- plate A.

¢ and ' indicate the bosses on the plates
respectively, smd bosse's being
- around the valve Openm
- seribed.

The heads of Lhe cylmders II as befme-
‘stated, are bored to receive the valves I, and

A and A’

in 01de1 to relieve the valves 1 of the sma,m

of the cylinders I extend the cylinder-heads

laterally, as at h, to form Pockets: which re-

40
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celve the bosses ¢ and a'.

introduce a metal or rubber washer 2'".

The parts being assembled as. above de-:
scrlbed when wear occurs between the valve

and its seat in the cylinder-head the posts,
which-are arranged one on each side of the

valves I, are adjusted so as to draw the frame-.

plates close together at that point. When
the frame-plates are so drawn together, the
plate A operates against the cylmdel _head t0
more firmly and ti ﬂ'h tly seat the valve therein,
sald valve being held in a fixed position rela-
tive to the frame- plate A’ by reason of the
shoulder 2. It will of course be understood
that in this adjustment the flanges h of the
cylinder-head will be filed off correbpondlnw
to the adjustment required. When the cylin-

- der oscillates, the strain which is in an out-

55
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ward direction by reason of the pressure

between the piston-head and closed end of
the cylinder will be distributed between the
and the ‘valve I, which is:

bosses g and. o
seated in said bosses.

J indicates a suitable cap mounted on the
plate A and provided with a threaded exten-
sion, to which is adapted to be secured a coup-

hnﬂ* which connects a pipe leading from a

source of Gomprebsed air supply to the cham-

ber within the cap.

I will now deseube the manner in whmh
the pressure is admitted to and exhausted
from the several cylinders, and in order to

The valve inside of thls frame--

- between
- which shoulder and the. boss on the frame-
- plate is. au&mmd a washer 2", made either of:

The main bedv of the valve

The smaller

berore de—_'

Between the boss:
a and the bottom of its coopemtmﬂ' pocket I

|

'the outer end of cylmder H.

;por'_t i/ with the inlet-port of the valve I.

‘admission or exhaust, or

the remaining portion of the e
‘being the result of ‘expansion.

598,154 .

render my explanation as clear as possible I

will refer to the cylinders as 1, 2, and 3.

Pressure entering cap J will be distributed
to the three valves through radially-disposed

70

conduits 17, 2%, and 3*, which we will assume

for the pmposes of this description are un-.
mteuuptedly open to thelirrespective valves.

75

Asg shown in Fig. 2, the pressure is entering
through the valve I port 2", which is now
1eﬂ‘ls1sermﬂ* with a glnﬂle port: B ,opening into
ThlS cylinder

receiving the live air, being: Lhe.aetive one

“at this perio’d 1 have .marked‘ 1 on the draw-
and A’ will continue to reg- -
ister and admit air behind the piston until
the pivotal point of the piston on the cage
will be in line with and on the far side of the
axis of the fly-wheel, at which time the port
h' will have become blinded, a correspending

AR

ings. Ports

30

pomtmn to which is shown to the right of Fig.
"When the cylinder is GSullated SO that -

the pivotal point of connection between its

piston and the cage is carried on the other
side or below the axis of rotation of the fly-
wheel, the exhaust-space 1’

ffff!
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will openorreg-

ister with the port A’ and exhaust the spent .

motive fluid from this cylinder, said exhaust

escaping into the atmosphere through the

opening A’ in the head of the cylinder. “When
cylinder 1 is in the position shown in Fig. 2.
and is the active cylinder, the second eylin- .

der is inactive, but ready to.admit pressure
behind the piston upon a continued down-
ward movement of the piston to register the

third eylinder is exhausting the spent motive
fluid from behind its piston and will not be-
come . aotwe until it has passed beyond dead-
center,

From the above desemptmn it wﬂl be seen
that one cylinder 1s eft

eclive
while the other is idle.

As the pressure behind the p1ston and the
exhaust thereof is dependent upon the oscil-
lation of the eylinder and as this change from
71¢e versa, ocecurs
only when the piston is on a dead-central po-
sition, it will be obvious that the live motive
fluid entering the cylinder just before the
change occurs is practically useless; in that
it exerts a dead pressure almost in line with
the dead-center of the piston. It is well

‘known that a piston is most powerful when

the wrist-pin- to which the piston 1s con-

nected is at right-angles relatively to the

axis of rotation of b&ld pin and that pressure

| of the piston in approaching or leaving this

position is not entirely effective. I‘or this
reason I deem it desirable to cut off the mo-

tive flnid from the piston at about the time

the piston gets in its most effective position,
tective stroke

the engine where three cylinders are em-
ploy ed as powerful by this arrangement, buf
great saving results in the am_ount of fluid-

Not only is -

95.-'

100

The

105' |

ective at all times and
for a short time two cylinders are eff

110

(15

120

125
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~ pressure consumed by the engine. In order | p
 to accomplish this result, I arrange, prefer-

508,154 -_ 3

. ably at some pointin the length of the pres-

sure-supply duects 1°, 2°, and 3%, suitable
‘valves and provide mechanism for opening
these valves, so that pressure is admitted to

~ the piston only when the piston is making

 the first half of its stroke, said pressure being

- ¢ut off when the piston acts most powerfully

against the wrist-pin, the remaining half of

 the stroke being under the influence of ex-

~ panding pressure.

s
. duets; but it is obvious that other forms of

In the drawings I have shown m*dinm?y"
plug-valves K to control the passage of mo-
tive fluid through the individual supply-

“valves could as advantageously be employed.
To operate these valves at the proper time, I

20

provide an extension k upon their inner ends,

on the outer end of which extension is mount-

~ ed a roller running in a cam-groove in the fly-

- wheel C.

In Fie. 2 it will be seen that the

. ::3_;?&1%-- admitting pressure to the first cylinder
~ has just been closed, the roller on the end of

2.5'

the valve-arm having just been moved from
the greater radial position of the cam-groove

~to the smaller radial position. The valve for
 the second cylinder is shown as closed, the

- roller on the end of its arm being in position
. 30

where it will leave the smaller radius of the

cam and go to the larger radius of the cam-:

aroove to open the supply-duct. The valve
in the duct leading to the third cylinder is
closed and will so remain until actunated by

the fluctuation in the cam-groove.

It is obvions from the above desemptién

. - that the shaft of fly-wheel C' could have

 mounted upon it a driving-pulley, or said
shaft could be directly coupled to anything

- 40 which the engine was designed to drive.

In this present application I have shown

“the engine as a power medium for imparting
motion to a drill, and I will now deseribe how !

this is accomplished. ..
The outer end of the shaft D’ is formed

-~ with a key-seat and receivesa worm M, which

' is somewhat longer than theshaft, or, in other
“words, the shaft D' does not extend entirely

~ through the worm.

- N indicates an a,umfrietibn-bloek-whieh 18

- introduced into the outer end of the worm,

~ said block having a bearing in a yoke O, se-

© cured to the framing of the machine.
‘bloek N is made of suitable metal to resist

55
~ if it revolves at allit will be by friction. The

This
wear and is loosely fitted in position, so that

object in placing this hardened antifriction-

“bloek in the outer end of the worm is to ab-
sorb the end thrust of the worm and reduce

the wear to & minimum. -

Worm M meshes with a worm-wheel P, ar-

" ran cged in a suitable frame bolted to the side

. of the frame-plate A’. * This worm-wheel is

“keyed to a hollow shaft Q, forming theshank

of a drill-stock, into which stock the chiselis
to be inserted, as is usual. DBeing keyed to
the stock, it is obvious that any rotation im-

‘this cap

!
arted to the worm-wheel will also rotate the
stock. . In order fo feed the stock, I mount
an interiorly-threaded cap R on its upper end,
which is fixed relative to the stock. Through
R is introduced a threaded rod &,
having a hand-wheel at its upper end, by
which it maybe turned. A bearing-point’L,
axially coincident with the threaded rod S, is
arranged above the hand-wheel.

support and, presenting such a smallsurface,

but little friction results, and rotation im-

parted to the worm-wheel will retateallof its
associate parts. When it is desired to feed

In drilling
the bearing-point T isfixed against asuitable

75
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the drill, the hand-wheel is turned in the

proper direction, and the threaded connection
of its rod with the cap forces the entire ma-
chine toward the work. |

I have found it desirable in practice to pro-

vide means for the adjustment of the valve

I in testing machines, so that said valves will
cooperate properly with their respective cyl-

| inders. To do this, I mount a slotted seg-

ment on the outer end of the valve-stem and
pass an ordinary screw through the slot, so
that the valve can be adjusted and locked in
its adjusted position to note the effect of the
different rotatory positions of the valve.
When the proper position has been deter-
mined, I bore through the segment and casing
and rivet the parts together, after which the
adjusting-serew may be removed, if desired.

In the drawings, U indicates the segment, v

the adjusting -slot, U’ the adjusting-screw,
and «' the permanent rivet, said parts being
mentioned in the above desecription.

- T am aware that many minor changes in

the construetion, arrangement, and combina-

tion of the several parts of my device can be
made and substituted for those herein shown
and described without in the least departing
from the natureand principle of myinvention.

I am not the first to arrange a cage on.a
wrist-pin, to which are connected a plurality
of pistion-rods, but I believe I am the first

‘to provide means on said cage and piston-

rods codperating with each other to prevent
the cage from unduly turning under a thrust
from any- one of said piston-rods.

In the
‘known construction of cages such as illus-

go

95

100

1035

110 ,

1.15

trated in the patent to Smith and Scott, No. -

565,641, of August 11, 1896, the cage has a
free movement on the wrist-pin and in opera-

tion is apt to oscillate or rotate backward

and forward under thrusts from different
piston-rods. I have found by experience

‘that such a construction will break the pis-
_ _ ‘point of connection
- with the eage, and, moreover, the lost motion

ton-rods close to their

L20

125

of the piston-rods in so unnecessarily. moving

the cage around the wrist-pin renders the

engine less efficient than when the parts are
provided with means to prevent such unduae
movement, as I have shown and described.
By providing means to preserve the proper

130

| rotation of the piston-rods to each other, in
| which the proper relation between the piston-




- rods and the cage and erst-pm 1s also main-

~ tained, I get the full benefit of the thrust,
--theleby makmﬂ the engine more efﬁment
~and less liable to breakafre .. |
Having thus descrlbed my mveutlon what -
I claim, :emd desire to seeure by Letters P&u-'

ent 18—

1. In a dir ect—aetmg engine, the eombma- :_

' tion with suitable frame-plates, of oscillating

1O

cylinders mounted therebetween, valves for
- admitting and exhausting the pressure to said |
. cylinders, said valv.lesbeingaxially-.coincident'

with the axis of oscillation of the eylinders,
and means for adjusting the frame-plates |
“relative to each other, to take up wear of the

- valves, substantially as deseribed.:

20

9. In a direct-acting engine, the combma-

fion with suitable _fra_,me plates, of valves |
fixed in one of sald frame-plates, oscillating:
cylinders mounted upon the valves, S&ld'
- valves being tapered, the base of the taper

being nearest the plate in which the valves
. are fixed, and means for adjusting the plates |

relative to each other, to force the tapered

25 valves more snugly i in their seats in ‘the eyl--

--mdels, substantially as desecribed.

20
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- 3. In adirect-acting engine, the- combma---

* tion with suitable frame- pla,tes formed with |
‘bosses on their inner faces, valves mounted
in said bosses, a washer between a shoulder
on the valve and one of said bosses, a cylin-
- der having-a valve-seat formed on 1ts head,
said valveseat embr acing said bosses on the
frame-plate, and a washerinterposed between
the Dboss on one of the frame-plates and the

cylinder-head, substantially as described.
4. In a dlreet -acting engine, the combina-

tion with suitable frame‘-pla-tes, of fly-wheels:

mounted therein,cylinders arranged between

sald fly-wheels, and supported by the frame-
plates, a wrist-pin mounted in the fly-wheel,
pistons in the cylinders which are nested or
grouped around sald wrist-pin and means for
preserving the relation of the pivotal ends of

the plqtons relative fo each other substan-

- tlally as described.

5C

- pistons in the cylmders whose inner ends are

55
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5. In a direct-acting engine, the combina-
tion with suitable frame- plates of fly-wheels

mounted therebetween, oscillating cylinders

mounted on the frame- -plates and arranged

between said fly-wheels, a wrist-pin mounted
in the fly-wheels, a cage on said wrist-pin,

pivotally mounted in the cage and means on
the pivotal ends of all of said pistons for pre-

serving the proper relations between the pis-

tons Lo each other and to the can'e, substan-
tially as described.
6. In a direct- actmn engine, the combina-

tion with suitable frame- plates, of fly-wheels |

mounted between said frame-plates, a wrist-

pin carried by said fly-wheels, oscillating cyl-
inders mounted in the frame-plates a,nd ex-

tending inwardly between the fly-wheels, a

cage pivotally mounted on the wrist-pin, pis-

~ tons in the cyhnders whose 1111161 ends are

l

‘substantially as-described.
8. In a direct-acting engine, the eombma-:
tion with osellla,tmfr cylinders, of pistons
therein, a cage in whlc,h sald plstons are
mouped noses on satd pistons, and pins or-
‘bars in the cage for codperating with said
‘noses to limit the rotary movement of the
‘cage relative to the pivotal points of connec--
tion of the p1stm1 rods substantmlly as de-
seribed. .
9. In a direct- aetmw enn*me, the combma-.
“tionwithasingle crank—pm of a cage mounted
‘thereon for preserving the proper relation be-
tween the piston- rods and said crank-pin, a
plurality of pistons connected with said cage, |
cylinders for said pistons, 1ndi-

- 098,164

mounted-on.s’pindles forming part of the cage, -

noses on the inner ends of the pistons, and

cage-bars with which said noses cooperate;
'substantlally as described. S
7. In a direct-acting engine, the combina-
tmn with oscillating cylmders, of a pivotally-
mounted cage, plstons in said eylmdelswhose
inner ends are grouped together in said cage,
‘and means in sald cage fm cooperating with
‘the ends of the plstons for preventing the

70.. __
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cage from turning on the wrist-pin so as to -

render the force of the. plStOIIS inef

oscillating -
vidual valves for each ¢cylinder, each valve

fective,

8-0.' _.

Qo

05

being axially coincident with the axis of os-

cillation of its respective cylinder, and upon.

which said cylinders are mounted, pressure-

haust-passages in said valves, said supply-

which ports are registered with the supply or
exhaust passages by the oscillation of the ¢yl-
inder; substantially as described.

10. In a direct- acting engine, the combina-
tion with a single crank- pin of a cage mounted
thereon for preserving the proper rela,twn be-
tween the piston-rods and said crank-pin, a
plurality of pistons connected with said cage,

vidual valves for each cylinder, and upon
which said cylinders are mounted, a projec-
tion on each valve-stem, means cooperating
with said pro;]eetlon for temporarily adjust-
ing the position of each individual valve, and

means for pel manentiy securing each indi-

vidual valve in its adjusted posxtlon sub-

stantially as desecribed.

11. In a direct-acting en'ﬂ*me the combina-
tion with two or more cyhndels and their re-
spective pistons, of individual supply-ducts

for the pressure fluid leading to said cylin-

ders, valves in these individual supply-ducts,

and means for opening these valves so that
pressure will be admitted to the pistons only

when the pistons are making the first half of
their stroke, said pressure being cut off when
the pistons are in their most effective position
the remaining half of the stroke in the same
‘direction being carried oen by the expansion
of the live pressure, said pistons being con-

supply ducts formed in said valves, and ex-

100

ducts and exhaust-passages codper ating with
| proper ports in the ends of the cylmdels,--

I0§

I1I0

oscillating eylinders for said pistons, indi-

I1§
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nected so as to move together, whereby, each

dead-piston is returned by a live piston or
pistons substantially as described. -
12. In a direct-acting engine, the combina-

tion with two or more cylinders and their re-
spective pistons, frame-plates in which said

cylinders are mounted, fly-wheels arranged
between said plates, individual supply-duects

in one of said frame-plates,said supply-ducts

leading to thecylinders, valvesin said frame-
plate for controlling the individual supply-

ducts, arms on the inner ends of the valves, |

I'rollers on the ends of the arms, and a cam-

groove in the adjacent fly-wheelin which said

rollers are received, substantially as de- :

seribed. -
In testimony whereof I hereunto at

signature, in presence of two witnesses, this
18th day of March, 1897.

B WALLACE J. LEWIS,
Witnesses: - '

- HuceH K. WAGNER,
F. R. CORNWALL.
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