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UN ITED STATES PATENT OFFICE

NELSON DE LONG OF CHICAGO ILI-INUIS |

GAS ENGINE |

Speclﬂcatmn of Letters Patent

Applwatwn ﬁlecl J anuary G 1909 Serml Ho 470, 922

B ' 1o all whom it may concern:

10

15

20
 Fig. 11; Fig.

Be it known that I, Nevsox DE Long, 2
citizen of the United States of Amerlca
and a resident of Chicago, county of Cooh,

and State of Illinois, have invented certain

new and useful Improvements in GEL‘S*-DII-
gines, of “which the followmg 1S ¢ spe(uﬁ-

cation.
My invention relates to gas engmes, and ;-
has for its object improvements in engmes -
of that kind.
- In the accompanymg drawmgs I‘lgure 1
is a plan; Fig. 2 is an enlarged section.on
line 2—2 of F1g 1; Fig. 3 is a section on
line 3—3 of Figs. 2 and 8 ; F1g. 4 is a section-
~of a portion of the apparatus on line 4—4
5 1s a section on the broken:
line 5—5 of Fig. 2; Fig. 6 is a section on

of-Iig. 2; Fig. 5
line 6—6 of Fig. 9 T 125, 7 to 10 are sections

on comesp(}ndmo‘ly numbered lines in Fig.
2, the section for I'ig. 9, also being shown on
11 is a sectmn on the broken
~line 11—11 of- Fig. 7; Fig. 12 is a perspec-

. tive of one end of one of the comlectmfr rods.

. 25

In the said drawings, 20 is a frame pro-
viding an upper support at 21 and a lower

) support 22. Passing through and secured

- 25, and from the lower face of 25 is a
cylindrical projection 26, the axis of which
1s 1t line with the axis of the tube 23. Rig- |
idly secured to the projection 26 is another
plece 27, the axis of which is in
.-Ime with the tubular projection 24. The

- lower end of the piece or part 27 is held in |
~_the lower support 22.  The various parts or
?are in effect one piece form-

- inga statmnarv crank about which the parts

The axis of parts 28 and 26 is the |

49

~ revolve.
~axis about which the ‘pistons of the éngine |
’ .'elrcumference of ‘the ring 41. ‘Conducting
“wires extend fo and: from the contact closing

50

! 5 5

to the support 21 is a- Vertlcal tube 238 which
serves both as an inlet pipe for mixed air
and gas, and as a portion of the bearing on

which the parts revolve. . The lower por tion

of the tube 23 is bent at right angles-and
is rigidly secured to another § Ppiece 24 which

forms a ver tical contmuatwn of the tube 23.

The piece or part 24 is a tubular upward

projection from a circular or disk-like piece

cylindrical

pleces 23 to 2

-revolve, and the axis of the parts 24 and 27
is the axis for the cyhnders and the connect-— 1
~In | device 52, as shown in Figs. 1 and 2. One
R %lﬂunted to rotate about the oentral stemff?;' jSffbra.nch 55 Gf this wire extends down: thraugh
'26 15 & plston supportmg frame 28,'s bush-| a. small -
ing 29 being inserted between 26. a.mi 28 for-
Radmﬂy projecting

from the framﬁ 28 are ﬁve pairs of tubes 30

rods.

anti-Iriction purpeses.

cylinder 35, each
with exterior trunnions 86 from Whlch up-

I'ods 37 and 38

| extend to the parts 24 and 27. -
3 Secured to the upper portion af the pIStOIl'_ :

carrier or frame 28 is a casing 39 which in-

and on this arm is

‘solid -

I and 31 and supported 011 ‘the outer ends of
| each palr of such tubes is a piston 82. The

upper tubes 30 communicate with an annu-
lar space 33 to which gas is admitted through

31 communicate with a corresponding anni-

lar space 34 which leads to the exhaust.
Mounted to slide on each

ylmder 35 being provided

per and lower connectin

closesi certain parts and which has a bearing

Patented Aug 16 1910
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‘the tubes 23 and 24 'The lower radial tubes

_piston. 32 is a .

65

70

“POH the exterior surface of the inlet tube. B

engine to any desired point.

At a convenient place on the mtermr sur-

'23." On any suitable portion of this:. casing
39 is secured a ‘sprocket wheel 40 or equiva-

lent pulley for conveying pﬂwer from the' 75

face of the casing 389 is a. rlhg of msulating

material 41 provided with five contact strips
42 having binding posts 43.
plece 23 is an arm 44 of insulating material,
‘pivoted another arm 45

Secured to-the

80

having a contact roller 46 adapted to make

electr ical connection successwely with the
‘contact strips 42 as the casing 39 and said
strips move in the direction of the arrow in
Fig. 6. A spring 47 acts to. hold, the roller

‘in contact with said stmps

In the support 21 is a spindle 48 pmwded'f

'Wlth a gear 49 which meshes with another

90

gear 50 “secured to the casing 39. On the

upper end of the spindle 48 is a cam 51 which
“closes a_contact makmg device 52 once dur-

ing each revolution of the spindle 48. The

contact making device 52 is supported on an
‘arm 53 which 1s loosely pivoted on the spin-
‘dle 48. A link-54 extends to. any. conven-
ient ﬁxed
adjusting the position of the arm 53 so that

voint and furmshes a -means for

the contact device 52 will be closed earlier or

| later by the cam 51,.as may be desired. The
- gearing 4950 "is so arranged that the con-
| tact device 52 will be closed each time that
{ the contact roller 46 travels two-fifths of the

tube 56° WhICh

mtectmg s 1SSeS -

‘through the tube 23 and the arm 44. 'The
wire 55 then connects through a suitable
i -bmdmg past w1th the Epnng 47 as shnwn in .

95

100
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) +a1"e contmued from binding posts 43 through
~wires 76 to the spark plugs 75, one such be-

 Kaeh

ing secured in each plston
to 10.)

piston 32 has certain. chambers and

| channels cored theréin, which will be de-
- scribed 1in detail 1n descmbmfr the movements

10

channels and chambers.

of the gas before and after 1gn1t1011 Kach
piston also has valves 57 and 58 for con-
trolling the movement of gas through these

in the outer faces of the pistons 32 permit

15

- Fig.
sald stems.

- 20

25

access to these valves.
58 are provided with stems 61 and 62 which

The valves 57 and

extend toward the center of the engine, and
apparatus like that shown at the center of
3 serves: to control the valves through

011 the u
27 1s an a
and 5.)

per cy lmdncal part of the piece
c%ustable oear 63. (See Kigs. 2
This gear meshes with and 1s nor-
mally held stationary by a small pinion on

~ the upper end of the spindle:64. , A handle

65 on the spindle 64 serves as g means for

- adjusting the position of the non-rotating

30

gear 63.. Secured in the lower portion of

A . the plston—holder 28 1s a stud 66, on which

are mounted gears 67 and 68 secured to-
oether, but of different diameters. The gear

67 meshes with the gear 63, and the gear 68
‘meshes Wj;th another gear 69 loosely mount-

- ed upoit'd pdrtion of the piston carrier 28.

35

The result:of this arrangement is that gears
67 and 68 are planetary gears rev olvmg
about the stationary, but adjustable gear 63,

~ and that the engagement between the gear

40

68 and gear 69 causes this last gear to re-
volve at a dlﬂerent speed from the speed of
the piston-carrier. A portion of the sleeve
on which gear 69 is formed also forms a ring

having cams 70 as shown in Figs. 2 and, 3.
- Secured -to the ring having cams 70 is an-

45

50
- haust valves 58.
- from-each other only in the angular posi-

'other ring having similar cams 71. (¥ig. 2.)

At convement points 1n the piston-carrier
28 are pins 72 on which are pivoted arms 73

and 74 operated upon by cams 70 and 71

Cams 71 and arms 74 form a set controlling

‘the admission valves 57, and cams 70 and

arms 73 form another set controlling the ex-
As these two sets differ

- ‘tions of the cams for controlling the times of

55

“opening and closing the admission and ex-

haust ports, the illustration of the exhaust

set 1n Fig. 3 will serve as an 111ustrat1011 of |

" both. sets.

60

651

The valve stems 62 (Figs. 3 and 11) are
ﬂconnected to larger offset stems 77 which are
provided with slots engaged by the free ends
‘of the arms . 73.
~tively to the piston-carrier 28, by reason of.
‘the planetary gearing prevmusly described ;
- and as the arms 73 are supported on pias 2

- As the cams 70 move rela-

in the carner 28 the cams ( 0 w:ll operate

.2 axid 6' The electrical connections |

(Flgs 3, and 7 '

Covers 59 and 60

| tween the

‘opening of this valve 1s caused by the move-
ment of the cams 71 relatively to the arms.

by adjusting the arm 65

967,735

to intermittently open the valves 58. In a
corresponding manner, the cams 71 will op-
erate to intermittently open the valves 57.
The valves are closed by the centrifugal ac-
tion of the pistons and valves revolvi ing
about a center.

By inspection of Fig. 2 it will be seen that

gas entering the elbow 78 has free access

throuﬂ'h 93 and 24 into the annular space
33, and from here through the tubes 30 into
the chambers 79 of the pistons 32. The
chamber 79 for any one piston can be best
traced by comparing Figs. 2 and 8 to 11 with
each other. For §escr1ptlve purposes the
gas will be assumed, as entering the piston
shown at the right in Figs. 2 and 3, and that
the pistons and cylinders are 1evolvmg 1n
the direction of the arrow in Fig. 3. The
successive positions of the plstons and cyl-

inders are marked A, B, C, D and E. Gas

entering the chamber 79 flows to that part
of the chamber which 1s over the valve 57,
as shown in Kig. 11, but does not pass

‘through that valve at the time as it 1s held

closed by centrifugal force. [The valve 58
is also closed at this time. A8 the cylinder
moves from the position A to the position B
it also moves outward radially on its piston,
being permitted to do so by its connecting
rods 37 and 38, which are connected to the
axis 24—27 while the piston 1s connected to
the axis 26. It may be remarked that these

connecting rods are intended to act only in -

tension, the force causing the outward move-
ment of the cylinder being centrifugal force

70

70

80

85

a0

98 '

100

and the movement belng restrained by the

tension of the rods. This outward move-
ment causes a vacuum ox rarefication 1n the
chamber 80, part of which extends under the
valves 57 :-.md 58, as will be seen by compuar-
ing Jigs. 3 and 11. At the desired point
in the movement of the cylinder from posi-
tion B to position C, the valve 57 1s opened
anmd gas fiows rapldly through this valve
from chamber 79 to chamber 80 which is in
free communication with the space 81 be-
1ston and, the cylinder. The

74, which cams$ and arms are, as pr»awntzmslyr
descrlbed similar to the cams 70 and arms,

105

110

115

73. Also, as previously deseribed, the exact

time of opening the va,lve(.ﬂ is determined
Fig. 2)

shlft the ﬁxed gear €3, wlglch controls the

“cyclical gearing that jn turn controls the

movement of the cams*70 and 71 relatively
to the arms 73 and 74. At about midway
between positions C and D there is the maxi-
mum space over the piston and in the space

81. At this time the cam controlling the

valve 57 releases it, and the said valve closes
by centrifugal actlon As the piston and
cylinder continuc to move through the posi-

t1ons Jiand K to pomtmn A, the cylinder is

so as to:-.

120

125

130
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r

o _cawn inward.

- culbis closed through articul
 ‘which is associated with the spark plug 75 |
- In'the cylinder which is at position A, and

10 has compressed gas therein as just described.

-« pressed. > The contact closing device 52 |
(Fig. 2), and- the contact device 46—49
5 (Fig. 6), have their movements so related
to the movement of the cylinder, that a cir- |
the particular strip 42

- "This causes a current to flow from a suitable

85

20

-source of électricity through the wire 82 to

the contact closing dévice 52, thence through
~ wire 55 and associatéd parts to roller 46,
thence to the strip 42 'on which the roller 46
~ 1s at the time, thence through the wire 76
_ to the arcing points of the spark plue 75,
-~ 'and then to the frame of the engine, which
- représents” ground. This ignites the com-
pressed gas and causes an explosion, at the

-+ “time when the cylinder is at or near the posi-

~“tion"A; which is its dead center.

.~ _As previously described, the exact ti'mé-'of'
- .closing the contact device 52 is adjustable by
25

L] 1 r

means of the pivoted lever 53 and its link

-+ 54 The'length of the contact strips 42, en-

- of considerable-
.7 As thepiston continues to revolve, ‘passing

80

85

- gaged by the roller 46, 1s sufficient to permit
adjustment in this respect.

- through positions B and C, the exploded gas.
~ expands and furnishes power, through heavy
. tension on the connecting rods 37 and 38, to
-+ “drive ‘the engine forward. At about the
- time awhen the cylinder is midway between
C and D, the cam 70 acts upon the lever 73,
~ ~which 1s connected to the exhaust valve 58

- 1n-the piston for this cylinder. This permits

‘the-expanded gas to escape from chamber 80

- ‘to ‘chamber 83, which chamber is in com-
-munication with the exhaust tube 31. The
~_..connections for this' may be best seen by com-

. paring'Figs. 2, 5 and I1. As previously de-

-+« scribed, all ‘tubes 81 communicate with the

- “"annular space 34. Extending radially from

- 45 this“annular space,” and intermediate the
- .-cylinders; are a series of small éxhaust

- “mufflers which require no special description

.. a5 to their details. The exhaust 1s, therefore,

- distributed to a plurality of mufflers, and the

50" muffling- effect 1s superior in consequence.

* The'exhaust valve 58 is held open by the cam
- 70-while-the cylinder is passing through the

. “positions D and E, and ‘is_simulfaneously

. 7 one or two are working at all times. Desig--
/7 nating the’eylinders by the letters heretofore-

“’drawn inward to expel the burned gas. ‘At
- 55, i B

-description.

- used. to represent the successive positions

65

-
.

of one of them, after ap” explosion occurs

55 about the time the cylinder is again in posi-
< tion A the exhaust valve 58 is again closed, |
. and the apparatus is in the position it was
©+ -at the beginning of the above _
~ ~dt will thus be seen that an explosion oc-
60

by fh’é@ﬂne'cﬁn"g rods 37 and |

|

in Cyliﬂdm"ﬂ" the next Téﬁ:«:plosiﬂn' will be in

cylinder D, the next in cylinder B, the next
i cyhinder E, the next in cylinder ¢, and

o,
SR > |
. e
L I -
"

then agaln in cylinder A. As thus described

1t will be seen that the pistons revolve abaut

however, owing to the fact that the c¢ylinders

70

the axis of 26 and the eylinders revolve about
‘the axis of 24—27. A diagram of the mo-
‘tion would be two overlapping: circles-drawn
on to adjacent centers. The cylinders do
not move through equal arcs in equal times,

75

are constrained to move with respect to the

pistons on the rigid radii of the pistons.

. The cylinders are made as light as prac-

ticable, aind have rounded ends to avoid

sharp corners. The trunniung 36 are hollow

| and provided with-caps as shown in Fig. 2.

This furnishes a reservoir for lubricant for

the bearings of the connecting rods 37 and
38.  These connecting rods act in tension
rather than In compression, and are little

80 -

85

more than straps or links. As five of them

‘connect to a single bearing forming the sta-
tionary crank, a special form is used to get a
good surface on this bearing. - This form is
shown'in Fig. 12. As these rods act only in
‘tension’ there is only one part of the eye
“which 1s subjected to strain. At this point
there is inserted in the. eye, and secured
thereto, .a sector 90 of a hollow cylinder.

The inside diameter of the cylinder from

‘which these sectors are cut is the same as the
outside diameter of the stationary crank
bearings 24 and 27, and the outside diameter
01 the cylinder is the same as the inside
diameter of'the eye in the end of the rod 87.
| These various sectors are in the nature of a
‘sectional bushing between the crank and the
connecting rod. As the connecting rods do
not all lie in the same plane ‘they are con-

nected to the different sectorsyat different -
positions in the axial lengths of the sectors.
“T'he top and bottom rods, of the series of five

90
95
100

105

connected to one crank, are connected to the

sectors near their ends, while intermediate

rods are connected to their sectors at.inter-
mediate points. Fig. 12 illustrates one of
‘the intermediate connecting rods. If there

were no angularity to these connecting rods

‘in the operation of the engine, each sector
‘might'be one-fifth of a circumference,-and
| the five might form a complete bushing; hut

as these rods have angularity in their posi- =
| tions, and as the sectors are secured to the
one-ﬁfthafa,c{}mpletecylmdel P el T
- The pistons-have been described as sup-- . =
‘ported on the tubes 30 and 31. As shown - |
t . c- | 1n Figs, 2 and 5, these tubes are screwed into.
curs in each cylinder once during each-two | both the carrier 28 and the pistons 32, hence
- revolutions, and as there are five ¢ylinders, '

| rods, the sectors are each somewhat less than

110
115

but also as a means for adjusting said pis- '

- tons radially with respect 6 :the fixed axis

about which they revolve. Tu addition to

these supports there is in.eifch piston a third

130



' supporf 91 (Fig. 8) consisting of a post so

gk

 located with reference to the strain under

operating conditions as to best resist such
strains. These posts or supports 91 are also
adjustable in the same way as stated for

tubes 30 and 31.

10

15

20

25

The cylinders are kept comparatively cool
by their rapid revolution through free air.
Except at the points where the exhaust tubes
31 enter the annular space 34, the lower 1n-
terior portion of the carrier 28 is open and

exposed to the free circulation of air, as will

be seen by an inspection of the left central
portion of Ig. 2.

N .
[

To facilitate the circulation of air close to
the bearing 26, about which the pistons re-
volve, the flange portion of the piece 27 has
in it a series of holes 92. (Ifigs. 2 and 5.)
As thus constructed the air curculates freely
about the annular space 34 and the exhaust

tubes 31 leading thereto.” The rapid rotation

of the cylinders causes a rapid circulation

of air and prevents adjacent parts from be-

c¢oming overheated.
What I claim 1s:

1. In a gas engine, the combination with

a crank, and a plurality of cylinders revolv-

. ing about said crank, of a correspending
 plurality of connecting rods from said cyl-

30

39

40

mders to the same bearing -on said crank,
each connecting rod being provided with a
sector of a bushing, valves for admitting
fresh gas into the cylinders, sparking de-
vices for igniting the gas, and other valves
for permitting the burned gas to escape.

2. In a gas engine, a piston carrier mount- .

ed to rotate about a fixed center, tubes at-
tached to and extending radially from said

carrier, pistons supported on said tubes, an

inlet tube for admitting gas to said carrier
from which such gas may flow through the
radial tubes to said pistons, cylinders mount-

“ed to slide on said pistons, valves for per-

mitting gas to flow from the pistons to the
cylinders, means for igniting gas admitted
to the cylinders so-as to cause explosions and
consequent reciprocations of the same, and
connections from each cylinder to a second
fixed center removed a small distance from
the fixed center about which the carrier
rotates. - - . -

3. In a gas engine, the combination with

a series of pistons, revolving about a com-

mon fixed axis, a corresponding series ot
cylinders, and connecting rods from the cyl-

inders to a second fixed axis whereby the
cylinders revolve about a common fixed ‘axis,

~ of valves for controlling the admission and
discharge of gas from the cylinders, spark-

60

L

ing devices held in each piston, a contact
closing device operated by the movement of

the engine, and electrical connections from.

said sparking devices te said contact closing

@

L

-

_
.
b

"~ 4. In a gas engine, a piston carrier mount-

| justing said planetary gearing so as to vary
! the times of operating said valves.- .

067,735

ed to rotate about a fixed axis, said carrier

providing an annular space for the admis-
sion of fresh gas and a second annular:space
for the outlet of burned gas, a serles ‘of
radial tubes extending in pairs from the in-
let and outlet spaces respectively, a cham-
bered piston secured to each pair of tubes,
a series Hf cylinders corresponding to the
pistons and constrained to revolve about an
axis adjacent to the axis of the carrier,
valves for admitting fresh gas from the in-

let tubes to the spaces between the pistons

and the ends of their cylinders, sparking de-
vices for igniting the gas so admitted, and
other valves for pernitting the burned gas
to escape to the outlet tubes.

5. In a gas engine, a series of cylinders
and a corresponding series of pistons ar-
ranged to revolve about adjacent fixed axes,
a central body on which the pistons are car-
ried and providing passageways for fresh
and burned gas, a series of radial tubes ex-
tending 1n pairs from the said passageways,
valves for admitting fresh gas to the spaces
between pistons and the ends of their cylin-
ders, and spark plugs for ignmting the gas
so admitted. _ S

6. In a gas engine, a plurality of pistons
mounted to revolve about a fixed center, a
cylinder for each piston, connections from
each cylinder to a fixed center other than
about which the pistons revolve so that the
cylinders move on their pistons, a piston
carrier, adjustable tubes attached to and ex-
tending radially from said carrier to said
piston, an inlet tube for admitting gas to

70

75

80

85

90

95

100

said carrier, from which such gas may flow -

through the radial tubes to the pistons,

valves for permitting gas to flow from the"

piston to the cylinders and sparking devices
for igniting gas admitted to the cylinder so
as to cause an explosion and a consequent
reciprocation .of the same.

- 7. In a gas engine, a series of pistons and
a corresponding series of cylinders arranged

105

110

to revolve about adjacent fixed axes, valves -

for controlling the admission and discharge
of gas from said cylinders, planetary gear-
ing located at and operating about one of

said axes, cams operated by said gearing and

serving to control the opening and closing
of said valves, and a hand operated device
for adjusting said gearing so as to vary the
time of opening and closing said valves.
8. In a gas engine, a series of pistons and
a corresponding series of cylinders arranged

“to revolve about adjacent fixed axes, a piston
carrier providing passageways for gas to

and from said cylinders, valves for control-

‘ling the flow of gas through said passage-

ways, planetary gearing arranged to oper-

ate the valves of alternate cylinders in suc-

cession, and a hand operated device for ad-

115

120

125

180

!'
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9. In'a gas engine, a series of pistons and ing with the inlet opening in said crank, -
a series of pistons secured to said carrier,

a corresponding series of cylinders arranged
‘to revolve about adjacent fixed axes, means

~ for admitting fresh gas.to said cylinders, a

spark plug supported in each’ piston and

" having 1ts sparking point in connection with
. the gas admitted to the associated cylinder,

10

15

20

- and means controlled by the movement of
the engine for sending a. current of elec-

tricity ‘through said spark plug so ‘as to
ignite the gas in the cylinder. .~

10. In a gas engine, a series of pistons:
and a corresponding series of cylinders,
valves for admitting. gas to different cylin-
ders 1n succession, a spark plug supported

in each piston, a contact closing device op-

erated by the movement of the engine, and

electrical connections from said contact clos-
ing device to all of said spark plugs. |

11. In a gas engine, a. series of pistons
‘and a corresponding series - of -cylinders,

~ valves for admitting gas to different cylin-

25

ders-in succession, a spark plug supported
in each. piston, a comntact closing device op--

erated by the movement of the engine, in-

- terrupted ~electrical’ connections from ' the

contact closing device to each spark plug,

- and a distributing contact device arranged

30

35

to complete the electrical connections from
said contact closing device to different spark
plugs in succession. S

12. In a gas engine, a series of pistons and
cylinders, a corresponding series of contact

- strips located in a circle, a traveling contact
device arranged to engage said strips in suc-

~ cesslon, a sparking device associated with

40

4bH

50

each pistone and its cylinder, electrical con-
nections from each sparking device to a dif--
ferent contact strip, a.second contact device
-arranged -to close electrical connections to
sald traveling devices at times when said
traveling device i1s in elecirical connection
with one of-said strips, aid-an adjustable
device for varying the time at which said

second contact .device shall close electrical
connections. - e
13. In a gas engine, a fixed crank pro-

viding an' inlet for gas, a piston carrier
mounted_ to rotate. about- one axis of said |
crank and having a chamber communicat- |

‘the carrier and the pistons being provided
‘with passageways for gas from the chamber
“1n the carrier to the pistons, a cylinder for
‘each. piston, valves for admitting gas from

the pistons to the cylinders at predeter-

mined points in their movements, means for

igniting the gas so admitted at predeter-.

mined times, and connecting rods extending
from pivots on all of the
other axis of the crank.

14. In a gas engine, the

members, of a corresponding plurality

15. In a gas engine, the combination with

_cyl_irider_s to the

| conmbination with |
a crank, and a plurality of reciprocating
of
-connecting rods from said members.to the
i same bearing on sald crank, each connecting
‘rod being provided with a sector of a bush-
1ng, substantially as described. ;

z
85

70

a crank, and a plurality of cylinders re-

volving about said crank, of a corresponding
plurality of connecting rods from said cyl-

mclers to .the same bearing on said crank.

-the eyes 1n said connecting rods being of
greater diameter and less length than the
‘bearing of the crank to which they. extend,
“and plurality of seetors of 4 bushing lo-
cated between the bearing and the eyes, one
' 50

sector being connected to the eye of each
connecting rod. .. .

- 16. In a gas engine, & series of pistons ex-
tending radially from and revolving abodt-.
a fixed axis, a cylinder for each piston,
means  for admitting gas to the cylinders
-and 1gniting the same so as to cause revolu-

tions of the pistons, a framework provid-

“ing an exhaust chamber into which burned
| gases are discharged from said cylinders,

and a series of mufflers communieating with
sald exhaust chamber and extending radially

- Warter H. Reprierp,
- Carrie E. Jorpan.
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“from the fixed axis at points between said

pistons. - o
- o1gned at Chicago, Ill., this 4th day of
dJan.1909.. - R
- - NELSON DE LOXNG.
Witnesses: R '
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