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UNITED STATES PATENT OFFICK.

IRA BOYD HUMPHREYS, OF DENVER, COLORADO.

ROTARY INTERNAL-COMBUSTION ENGINE:.

1,233,579,

7o all whom it may concern:
Be it known that I, Irsa B. Humrenreys,

a citizen_of the United States, residing at’

Denver, in the county of Denver and State
of Colorade, have invented certain new and

useful Improvements in Rotary Internal-
Combustion Engines, of which ‘the follow-

ing is a specification, reference being had
therein to the accompanying drawing. =

My invention relates to improvements in
rotary internal combustion éngines.

The object of my invention is'to provide

an engine of this character in ‘which a se-
ries of pistons are mounted to travel within
an annular dylinder, the pistens
connected as to vary their speed of travel
and with reference to each other, thereby

them for compressing the charge and firing
the same, and whereby the varying speed ot
the pistons is utilized for producing power.

Another object of my invention is to pro-
duce an.engine of this character with the
highest degree of speed and efficiency by do-
ing away with valves and other recipro-
To that end it consists in
connecting a series of pistons to a fly-wheel

by means of connecting links eccentrically

controlled in respect to the fly-wheel.

Another object of my invention is to pro-
vide a simple and effective engine of this
character having certain details of structure
and combination.of parts hereinafter more
fully described.

In the accompanying drawings—

Figure 1 is a transverse sectional view
taken through the engine cylinder showing
the arrangement of the traveling pistons.

Fig. 2 15 a longitudinal vertical sectional

‘view taken on the line 2—2 of Fig. 1.

Fig. 3 is a transverse sectional view taken
on the lines 3—4 of Fig. 2 and looking in
the direction of the arrow and showing the

-arrangement of the levers connecting the
i pistons with the fly-wheel.

Fig. 4 is a view similar to that shown
in Fig. 3, showing the levers in the posi-

~tion they will assume after the fly-wheel

has advanced sixty degrees
position shown in Fig, 3. .
Fig. b is a side view of one pair of pis-

(60°) from the

tons with the connecting disk and tube look-

in%in the direction of the arrow, Fig. 6.

ig. 6.is an end . view looking in the-di--

Tection of ‘the arrow Fig.. 5.

ing so-

Fig. Tisa detail section taken ‘onthe line
7—T7, Fig. 6, showing the manner of pack-

ing the piston‘'head. ‘

Specification of Letters Patent.  Patented July 17, 1917, -
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Referring now to the drawings, 1 repre- :

sents the engine cylinder, which as shown,

is of an elongated form and sub-divided

86

by meéans of a partition 2, forming what I~

will hereafter term the.cylinder chamber 3.
- and. the lever ‘chamber 4. .. The cylinder: -

chamber 3, as fully shown in Figs. I, 2 and
3 1s provided with .a water-jacket 5, where-

'by the engine is kept cool, as is well under- -

stood by those skilled in the art. "The.cyl-
inder chamber 8 has an open outer face
which is closed by the head plate 6, which
also has a water-jacket 7, and. which is pro-
vided with openings 8 communicating with:
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the water-jacket 5, whereby the proper cir- .

‘culation of the water through the head plate .

1s attained. " Communicating :with the. up-
per end of the water-jacket -5 is a water-.
discharge 9, and at the lower énd with a-
water-supply 10. ‘ TR R

.The-outer face of the lever éhamber 4 is
provided with a head-plate 11, preferably
secured to the chamber 4 by means of the,.

_screw-bolts 12, whereby access may be read-

ily bad to the lever chamber, as fully shown.
in Fig. 2 of the drawings. Carried by the
head-plate 11°is a stub-pin 13, arranged’
eccentric to:. the cylinder and also to the’
engine. shaft, hereinafter more fully de-
scribed. The stub pin 13 carries at- 1ts in-
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ner end a bearing 14, for the inner end of -

the engine or power shaft 15. The said
power shaft, as shown, extends through the
cylinder chamber and protrudes into the’
lever chamber 4. Carried by the power. or
engine shaft 15, some distance from the par-
tition 2, is a fly-wheel 16, through which
the power is conveyed to the power or én-
gine shaft 15, which will be later described.

~As shown in Figs. 1 and 2 of the draw-
ings, ‘the cylinder chamber 3 and the head:
plate. 7 form -an annular passage 17, which'
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1s rectangular in cross-section and extends .

annular passage 17 are the piston. heads 18, -
19, 20, 21, 22 and 23, and when in’ the posis
tion shown in Fig. 1 of the drawing, form
the compartments A, B, C; D, E
which . will’ be later more fully- described, .

- ‘Rotatably mounted within the cylinder are
disks 27, 28 and. 29, and carried by the outer o
- edge of the disk are the pist(‘m—hezrds-‘ljs,.l!),‘ 110

and-F,. -

-entirely around the cylinder:’ Within the ~*
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20, 21, 22 and 23. These pistons, as shown,
are mounted in pairs, the disk 27 carrying

_ the pistons 18 and 21, the disk 28 carrying
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22 and the disk 29 car-
90 and 23. By this ar-

the pistons 19 and
rying the pistons

rangement it will be seen that each disk-is’"

provided with two pistons arranged on di-
rectly opposite sides. The disk 27 is pro-
vided with a sleeve 30, which extends out-

wardly into the lever-chamber 4. The disk

98 likewise has a sleeve 31 extending out
into the lever chamber 4, its protruding
portion, however, being shorter than that
of the sleeve 30. The disk 29 is provided
with a sleeve 32 which extends into the
lever-chamber 4 and ends a slight distance
nearer the partition 2 than does the sleeve
21. By this arrangement it will be seen
that the sleeves within the lever chamber
are stepped for a-purpose later described.
Carried by the-outer ends of the ‘sleeves
30, 31 and 32 are collars 33, 34 and 35.

These collars are provided with the arms.
36, 37 and 38 extending radially and to’

which are pivotally connected the arms 39,
40 and 41, which extend upwardly toward
the periphery of the fly-wheel, as fully
shown in Figs. 3 and 4 of the drawings.
Carried by the outer periphery of the fly-
wheel 16, are three rock-shafts 42, 43 and
44, which are mounted in bearings 45, 46
and 47, and whereby the said shafts are
adapted to oscillate. These rock-shafts, as
shown, are arranged one-hundred and twenty
degrees (120°) apart on the periphery of
the fly-wheel. The inner ends of the rock-
shafts have rigidly connected thereto. the

arms 48, 49 and 50, which have their free

ends pivotally connected to the outer free
ends of the arms 39, 40 and 41, as fully
shown in Figs. 4 of the drawings. The
outer ends of the rock-shafts 42, 43 and 44

" have rigidly secured thereto the arms 51,

45

. 53/, 54 and 55, which have their inner ends
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52 and 53, which extend downwardly and
having pivotally connected thereto the links

pivotally mounted on the stub-pin 13, car-
ried by the head 11 of the lever chamber.

The engine cylinder has arranged at one.
side a spark plug 56, and at the opposite
side is provided with a charge admitting
passage 57, having three openings 58, 59
and 60, communicating with the annular

passage 17, whereby the proper mixture is
Below the pas-

admitted to the cylinder.

" sage 57 are two exhaust passages 61 and

60

62, having openings 63 and. 64 communi-"

cating with the annular chamber.or pas-
sage 17, whereby the engine is exhausted,
all of which will bé later described.

In operation it being assumed that the

‘mechanism is in the position shown in Figs.

1 and 3, it will be seen that the spark-plug
56 is/arranged so that it communicates with

85..the: chamber A, between the pistons 18 and

1,288,679

23, and in which chamber the charge ‘has
been compressed. Wher the pistons are;in
this position, the chamber C is being sup-
plied with an explosive charge through the
passages 58 and 59. The chamber B, be-
tween the pistons 18 and 19, has previosly re-
ceived its charge and the charge therein is

70

being compressed by the piston 19 moving .

faster than the piston 18. The chamber F
has just been fired and the charge therein is
expanding and working on the piston 22 and
through its link conmection with the fly-
wheel it is exerting a pulling action thereon.
The piston 22 is traveling faster than the.

- piston 23 and owing to the specific arrange-

ment and position of the link connection

upon the fly-wheel by the explosion tending

75

80

_with the piston 23 there is a forward pull

to retard its forward movement. The cham---

ber E is exhausting through the openings 63
and 64, while the chamber D is arrivingat a

_position to receive a charge of the exp osive
‘mixture. The pistons all travel td the left

in the direction of the arrows Figs. 1 and
9, exerting their force of travel through
the - mechanism heretofore described  to
the fly-wheel 16 and when the fly-wheel has
traveled one-sixth (%) of a revolution, the
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several levers will have assumed the posi-

tion shown in Fig. 4, and each of their con-

.necting - pistons will have advanced to the

position of its preceding one, viz., the piston
18 will have reached the position of the pis-
ton 23; 19 the position of 18; 20 the position
of 19; 21 the position of 20; 22 the position
of 21 and 23 the position of 22, whereby an
explosion will take place between the posi-
tions 18 and 19 and the same operation takes
place. ‘o B

Tt will be seen that the pistons in their
travel in the annular cylinder by virtue of
their varied speed produce an intake cham-
her C, a compression chamber B, a com-.
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pressed mixture and explosion chamber A,

an expansion chamber F and an exhaust
chamber E, the chamber D being at atmos-
phere and of small area. It will be readily
seen that in this ariangement large intake
and exhaust ports may be provided, an im-
portant feature where high speed efficiency .
is desired. ' '
~The pistons 18, 19, 20, 21, 22 and 27 are

provided on all four sides with spring

pressed packing 65 held outwardly by
springs 66, whereby a tight joint between
the piston and cylinder is formed. '

Having thus described my invention, what
T claim and desire to secure by Letters Pat-
ent is: -

1, A rotary internal combustion engine,
comprising a cylinder, a plurality of pistons

110
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therein arranged in pairs, a fly-wheel, means .

connecting the pistons and fly-wheel where-

by a rotary movement is given the fly-wheel,

and means arranged eccentric to the fly-wheel

180
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and conneeted with the pistons.whereby they
move faster throughout a portion of their
cycle than they do the remainder of their
cycle. .

2. A rotary internal combustion engine,
comprising a plurality of pistons, a fly-
wheel and rheans connected to the pistons
whereby they transmit rotary movement
to the fly-wheel, and separate means ar-
ranged eccentric to the fly-wheel whereby
the pistons move faster throughout a por-
tion of their cycle than they do the re-
mainder of their-cycle. ,

3. A rotary internal combustion engine,
comprising a plurality of pistons; a 8haft,
a -fly-wheel thereon, and means mounted
on the said shaft and connecting the pis-
tons and fly-wheel whereby they transmit
rotary -movement to the fiy-wheel, and
means arranged eccentric to the shaft and
coninected to the fly-wheel at the point where
the pistons are conmected thereto whereby
the said pistons move faster throughout a
portion of their cycle than they do the re-
mainder of ‘their cycle.

4. A Ttotary internal combustion engine,

- comprising a cylinder, six pistons therein,
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a rotary shaft, a fly-wheel carried by the
shaft, means connecting the pistons and the
fly wheel whereby they transmit a rotary
motion to thie said shaft, and means ar-
ranged’ eccentric :to ‘the ‘fly-wheel whereby-
the pistons move faster throughout a por-
tion of ‘their cycle thin they do the re-
maindeéi- of their cycle. : o

5. A rotary internal combustion engine
comprising a cylinder, six.pistons therein,
a rotary shaft, a fly-wheel, the said pistons

.connected in pairs and mounted on the said

shaft, means connecting the pistons and the
fly-wheel whereby they transmit rotary mo-
tion to the shaft, and means arranged eccen-
tric to the fly-wheel “whereby- the :pistons
move fakter throughout a portion of their
cycle than they
cycle.,

6. A rotary’ internal combustion engine, -
h » . B 'Y

comprising a cylinder, a plurality of pistoris
therein, a shaft, a fly-wheel mounted there-

on, radial  and ecircumferential movable.

- means cohnecting the. pistons and the fly-

"56

60,
* - on, means connecting ‘the pistons and one

: 65

wheel whereby rotary motion is transmitted
to the shaft,.and means arranged eccentrie.
to the fly-wheel and . connected thereto,
whereby the said pistons ‘move’ - faster

‘through .a portion of their cycle than they.
" do the remainder of their cycle. -

7. A rotary. internal combystion engine,
comprising a cylinder, a plurality of pistons
therein, a shaft, a fly-wheel mounted -there-

sidé of the fly-wheel whereby rotary motion
is transmitted to the shaft, ind means ar-

. ranged eccentric to the fly-wheel and con-

do. the remainder of their .

the said pistons move faster through a por-
tion of their cycle than they do the wre-
mainder of their cycle, .

8. A rotary internal combustion engine
comprising a cylinder,a plurality of pistons
therein, a shaft, a fly-wheel mounted there-
on, a stub-shaft arranged eccentric to the

70

said shaft, a bearing for the said shaft car- -

ried by one end of the stub-shaft, means
connecting the pistons and the fly-wheeél for

transmitting rotary motion to the shaft,and

means carried by the stub-shaft and con-
nected to the fly-wheel, whereby the said
pistons move faster through a portion of
their ecycle than they do through the Te-
mainder of their cycle. .
9. A rotary internal combustion engine,
comprising a cylinder, & plurality of pis-

tons therein, a shaft, a fly-wheel mounted

thereon, movable means connecting the pis-
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tons and the fly-wheel for transmitting ro- .

tary motion to the said shaft, a separate
means eccentric to the fly-wheel and con-
nected thereto, wherebv the said pistons
move faster through a portion of their cycle
than they do through the remainder of their
cycle. ) . ; )

10. A rotary internal combustion engine
comprising a cylinder, a plurality of pis-
tons therein, a shaft, a fly-wheel mounted
thereon, connections between the pistons snd
fly-wheel and rotatable with them, and con-

.nections between the fly-wheel and a point

eccentric thereto -whereby the said pistons
move faster through a portion of tieir cycle.
tha{l they do through the remainder of their
cycle. v :
11. A rotary internal combustion engine
comprising a cylinder, a. shaft, a plurality
of pistons loosely mounted upon the shaft
and between ‘which the explosion takes
place, a fly-wheel rigidly carried by: the
shaft, connections between the pistons and
the fly-wheel whereby they transmit rotary
motion to the shaft, and' ¢onnections. be-
tween the fly-wheel and a point eccentric
thereto whereby the said pistons move faster:

9¢

95

10t

105 -

through a portion of their cycle than they: -

do through the remainder of their cycle.-
12. A rotary internal combustion engine,

comprising a plurality of pistons, a shaft,

a fly-wheel mounted thereon, connections be-

tween the fly-wheel and the pistons where-
by they transmit rotary motion to the said .

fly-wheel, and connections having one end-
connected at a point eccentric to the shaft

115.

120

and the other end connected to the pistons

- where they are connected to -the fly-wheel.

~13. A rotary internal combustion engine, -

“comprising a cylinder, a plurality of rotary

125.

pistons therein, a rotary shaft, a fly-wheel .

mounted theréon, rock shafts carried by the

outer periphery of the fly-wheel, the said

fly \nd . pistons connected to the fly-wheel to trans-
‘nected to the other side thereof, whereby -

mit rotary motion thereto, links connecting.

180
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the rock shafts to an eccentric point on the

" cylinder whereby the pistons move faster

through portions of their cycle than they
do through the remainder of their cycle.

14. A rotary internal combustion engine,
comprising a cylinder, a plurality of rotary

pistons therein, a rotary shaft;-a fly-wheel -

mounted thereon, connections between the

. pistons and the periphery of the fly-wheel

)

for trafmitting rotary motion to the shaft,
! connections between the periphery of the

fly-wheel and a point eccentric to the fly-
wheel, whereby the ‘pistons move faster

_ through portions of their cycle than they do

15

through the remainder of their cycle.
15.-A rotary intsrnal combustion engine

‘comprising a cylinder, a plurality of rotary

pistons therein, a rotary shaft, a fly-wheel

“rhounted on the said shaft, connections-be-

. tween the pistons -and the periphery of the

25
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Ly whel,

5

_ and connections between the
points §f gonnection between the pistons and
the fly-wheel and a point eccentric to the
fly-wheel” whereby the pistons move faster
through por*ions’of their cycle than they do
througn the remainder of their cycle.

16. A rotary internal combustion engine
ising a cylinder, a plurality of rotary
Oistoils therein, a rotary shaft, a fly-wheel
mounted thereon, connections between the
pistons and the periphery of the fly-wheel,
a stub-shaft carried by the cylinder eccent ric
to the fly-wheel, and connections between the
said stub-shaft and the points where the pis-
tons are connected to the fly-wheel, whereby
the pistons move faster through portions of
their cycle than the%r do through the re-
mainder of their cycle.

17. A rotary internal combustion engine,
comprising a cylinder, a plurality of rotary

:Eistons therein, a Totary shaft, a fly-wheel

eyed upon the shaft, rock shafts carried by
the outer periphery of the ﬂi-wheel, links
connecting one end of the rock shaft to the

“piston,. links connecting the opposite end of

the rock-shaft to the cylinder eccentric to
the piston, whereby the pistons move faster
through two portions of their:cycle than they
do through the remainder of .tﬁeir cycle, for
o1 sing and firing a charge between two

" 18." A rotary internal combustion engine,

comprising & cylinder, a plurality of rotary .
_pistons,
-carried

a rotary shaft, a fly-wheel rigidly
by the shaft, rock shafts pivotally
mounted upon the outer periphery of the
fly-wheel, links ¢onnecting the inner ends of

1,283,579

the rock-shafts with the pistons; links cu.
nected to the outer ends of the rocl-shafts
apd to an eccentric point in the eylinder
whereby the pistons move faster through two
portions of their cycle than they do through
" the remainder of their cycle.

'19. A rotary internal combustion engine
comprising a cylinder having™an annular
passage adjacent its outer periphery,a shaft
extending = through the' cylinder, sleeves
loosely mounted upon the shaft and upon
one another, disks carried by the sleeves and
extending out to the annular passage, two
pistons carried by each disk within the annu-

60
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lar passage; outwardly extending arms car-

ried by the sleeves, a fly-wheel rigidly car-
ried by the shaft, rock shafts carried by the
outer periphery of the fly-wheel, links con-
necting the arms carried by the sleeves and
the inner ends of the rock shafts, links con-
necting the outer ends of the rock-shafts and
a pivot eccentrically carried by the cylinder,
whereby the pistons move faster through two
portions of their cycle than-they déithrough
the remainder of their cycle. '
20. A rotary internal combusuungengine
comprising a’ cylinder having an ‘annular
passage adjacent its outer periphery, a shaft
extending through the cylinder, sleeves
loosely mounted upon the shaft and upon
each other .and having. their outer ends in
stepped form, disks carried by the inner ends
of t}‘xe sleeves and extending out to the an-
nulat’ passage, two pistons carried by the
outer edge of each disk within the annular
passage and oppositely arranged on the disk,
a fly-wheel rigidly carried by the shaft, up-
wardly extending arms carried by the ends
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of the sleeves, rock-shafts mounted in the

outer periphery of the fly-wheel, a link con-
necting the inner ends of each.rock-shaft
and its respective arm carried by the sleeve,
links connected to the outer ends of the fly-
wheel and having their inner ends connected
to a pin carried eccentrically by the cylinder,
a bearing carried by the pin for the outer
end of the shaft, whereby the pistons move
faster through two portions of their cycle
than they do through the remainder of their
cycle, for the purpose described.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses:

N - TRA BOYD HUMEHREYS. ‘
Witnesses: _ ‘
May Hays, . o
Rox 8. FrOoTHINGHAM.
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