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UNITED STATES PATENT OFFICE.

CARL F. BERGMANN, OF JERSEY CITY

AND MESNE ASSIGNMENTS, TO
COMPANY, OF NEW JERSEY.

INTERNAL-COMBUSTION MOTOR.

—_ e

SPECIFICATION forming part of Letters Patent No. 665,849, d'a,_ted January 8, 19C1.
Appﬁcaiyipn filed September b, 1889, Serial No, 729,467. (No model.)

To all whom it may concern: . .
.-Be it known that I, CARL F. BERGMANN, a

citizen of the United States, and a resident of

Jersey City, in the county of Hudson and

State of New Jersey, have invented certain

new and useful Improvements in Internal-
Combustion Motors, of which the followin g is
a specification. |

I'he object of this invention is to construct -

an internal-combustion motor which is par-
ticularly adapted to be combined with a ve-
hicle-wheel and also in the combination of
the same with such wheel.

- In the aecompanying drawings, forming
part of this specification, Figure 1 is g side

elevation of the motor, partly in section, in
position in the cénter of the motor-wheel.

-Iig. 21s a vertical sectional elevation of Fig.

1 through the centers of opposite cylinders.
Fig. 3 is a section of the mechanism by which

the supply and exhaust are eontrolled. Fig.
Fig.51s a de-

4 18 a front view of the.same.

tail.. Fig. 6 is a sectional front view on the
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line 6 6 of Fig. 3. Fig.7is a sectional front
view on the line 77 of Fig. 3. Hig. B isa sec-
tional.detail.
another form of motor. Figs. 10 and 11 are
sectional detailsof the last taken, respectively,
on the lines 10 10 and 11 11 of Fig. 9. Fig.

12 is a side elevation; and Fig. 13 is a plan

of a part of thre wheel, showing themeans em-
ployed for reversing the engine. -

In the construction shown in Figs. 1 to 8,
inclusive, which illustrate a single-acting mo-

tor, 118 a circular edsting or disk mounted _

on the axle of the vehicle, so as to revolve

- thereon, to the outer-edge of which are at-

40

- These cvlinders are -

45

tached the spokes of the wheel, connecting
the same with the rim thereof. 2 are cylin-
ders arranged radially in the disk, each hav-
ing - its outer end closed by a combustion-
chamber 8 and open at their inner ends.

the material -of the disk; but may be con-
structed in any other suitable manner:
each of the cylinders is a piston 4, to which
Is attached a piston-rod 5.  The o terend of
each piston-rod is secured by suitable £con-

I'ig. 9 is a vertical section of

preferably bored within

In-

1‘

nections to a stationary pin 6, which. ig ec- ]

centric to the axis of rotation and
with the usual erank-pin.

, NEW JERSEY, ASSIGNOR, BY DIRECT
THE FOYE HUB MOTOR AND AUTOMOBILE

corresponds 5o

The charge, consisting of a proper mixture

of air and hydrocarbon vapor or gas under

compression, enters through the pipe 23 from

‘any suitable source and is then directed and

controlled by the following mechanism: On

| oneside of the motor, concentrically attached

55

to the disk 1,is a cone-shaped hub 7, which

revolves, with the disk, around the axle.
Around the side or face of the cone, arranged
in’ pairs, one in front of the other, are two

rows of ports or openings 8 and 9, the former

or front row of which forms the intake-ports,
through which the charge enters the cylin-
ders,and the other or rear row 9 of which forms
the ‘exhaust-ports.

Each pair of ports or:

'60 _

openings 8'and 9 open into a channel or duct ;
1010% formed in the cone and its flange 7> and

80 arranged as to communicate with channels’
11 in the disk 1 when in front of each of the

series of cylinders. One of these channels
and its connected port is provided for each
cylinder. ~ Each channel 11 opéns into the
combustion-chambers 3 at the odter end of
the cylinder to which it belongs through the
opening 12. - The cone-hub 7 revolves in a
movable ring 13, held in place on the axle,
the inner surface of which
form to the side of the cone.
are formed a nearly-semiecircular groove 15,

“which is adapted to register with the row of

70

75

i8 shaped to con-
Inthisinnerface

30

ports 9, and agroove 14 of about one-eightheir-
cumference, which is adapted to register with -

the row of ports 8. Obviously nowthe exhaust-
port 9 corresponding with each cylinder will

register with the groove 15 during nearly one-

half of a revolution and will be closed on the

85

other one-half of the revolution. During said 1'

other half of the revolution the intake-port 8
leading to the same cylinder will for about one-

90

eighth of a revolution register with the groove - -
14, Both the intake-port 8 and the exhaust- .
port 9 leading to each cylinder will be closed

during about three-eighths of a revolution.
95

These are the conditions existing where the
motor contains eight cylinders, as shown in

the intake-groove 14 would be varied if the

‘the drawings, but obviously the length of
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number of cyhnders employed should be dif- 1combu%mn is Melted to fmce the piston

ferent. Thering 13 is capable of a half-revo-
lution amund the cone 7, whereby the grooves

14 and 15 are brought mtc—a communication

with the intake and exhaust -ports, respec-
tively, on the opposite side of the cone and
the channels 10, 10*, and 11, and the respec-
tive cylinders connected therewith -which
before communieated with the intake-ports
and received the exploswe mixture are now
brought into connection with the exhaust-
ports, and the motor is reversed. Around
the rear part of the ring 13, nextto the cone-

flange 7%, 1s a fixed rihg 16, having a circular.

groove 17 on its inner surface corresponding

“1n position with the groove 15 in the ring 13

20
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and communicating with the latter groove
through the opening 18. 191isa pipe through
which theexhaustescapes from the groove 17.

At the front edge of the ring 13 is another } i

fixed ring 20, having a channel 21 communi-
cating with the chanuel 22 in the ring 13
which opens into the groove 14 during about
one-eighth of the revolution. 23 is the pipe

thlﬁugh which the fr&qes:mcs charge is supplied ;
sultably compr essed This compression may

be aceompllshed in '‘any suitable apparatus

by power taken in any suitable manner from -

the motor 1tself or other source of power.
The operation is as follows: Supnosmﬂ' the

%evera,l parts are in the position shown in |

3, the gas, suitably mixed and com-
pwssed for: LO!HbHS’[lOﬂ passes through the

inlet-pipe 23 and thl{)‘ﬂﬂ’h the channels 21 |

and 22 into the groove 14 in the ring 13, and

thence enters the mtake-port 8 whwh 18 at

- the time communicating with if.

40
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- until the port 8 has advanced about three-

60

it .passes through the channels 10 10* 11,
which connect with said port 8, fo the com-
bustion-chamber 3 of the cyhndel counected
‘therewith. The piston of this cylinder is at
about the outermost point of its stroke in the
cylinder, as shown in Fig. 1.
vance of this action the oppemte port 9 has
registered with the exhaust-groove 15, so as

- to exhaust the gases from the opposite cylm-'
~ der.

As the momr continues itg rotation the
port 8 maintains communication with the in-
take-groove 14 for abont one-eighth of a rev-
olution or until the piston has been drawn in

by the eceentric-pin 6 about one-eighth of its

Btmke, thus flling the combustion-chamber

and a portion of the cylinder with the charge
of combustible gas.

beyond the-end “of the intake- -groove 14, and
the combustion-chamber and cylinder remain
cut off from both thé intake and the exhaust

oighths of a, revolution and has reached the

‘commencetment of the exhaust-groove 15. As

soon as this cut off is initiated an electric

spark is produced to ignite the mixture be-
tween the terminals 30 and 31 bv the action

of a fixed eam-surface 32 against the head of
the ﬁrmg-pm 33, which forces said ﬁrmg—pm
forward against the force of the spring 34,

Thence

A little in ad-

| vious one-half reveolution. _
and thﬁ QYP&HSI?G force of the gases due to | ceeamg one-elghth revolutmn a pa,rt of the

through the balance of its stroke, where-
upon Just before it reaches the innerend of
its stroke its combustion-chamber and eylin-
der are connected with the exhaust-groove
15 by the registering therewith of its port.
The pistons on oune Slde of the motor are be-
ing forced inward by the pressure of the ex-
ploded gases, thus exerting power to turn the
motor, whtle those on the opposite side ate

-moving outward, forcing-out the spent gases.

70
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T'o reversethe dlreetlon Of the motor, the ring )

13 is revolved on. the cone 7 ha,lf-xmy around
by any suitable means. The means herein

engages with the teeth 28 on the rim of the
ring and which may be conducted to anocther
sprocket - whesel. Jocated at any convenient
point and provided with any means for turn-
ngit. Atthesametimeitisnecessary thatthe
member 32, which actuates the firing device,

- be shifted to the opposite side of the dead-
pointorthe point wherethe pistonsare attheir g

extreme outer position. Thisdead-pointin the

device, as shown in the drawings, is directly

over the wheel-axle. This shlftmﬂ' may be

done in many ways, one way for domn' this

being shown in TFigs. 12 and 13. In these

1 figures the cam- surfd,ce% are formed upon the

ends of short levers 32, which are pivoted
Hpon a bar 50, which in tury is secured upon

t the frame and ext.ends an eq_ual distance npon

each side of the dead-point above menticned.
The two levers 32 are connected by a link 51,

which holds them at a different an ole, 80 let |

when one is pmgeemn# SO as to engawe bhe

firing-pins the other is withdrawn from en-

gagemeont therewith, as is shown in Fig. 12.
The link 1sconnected with thelever 52, which
18 engaged. by pmJectmo‘ arms apon ping 54,
carried by the chain 27 used for turning the

valves 28, and 1s thereby swunrg se as to shift

the cams or tappets 32, which eﬁnsmbute the

| firing member.

I will next desecribe the can%mctmn and

‘operation of the form shown in Figs. 9, 10,
‘and 11 in so far as it differs from that before

descrived. The pistons and cyimdels are
here of differential fori, so that the piston
presents the major surf&ce 42 against which

| the explosion occurs, and the minor surface

4°, which compresses the charge. In these

| ﬁgures the parts are arranged so that the ex-
Then the port 8 passes |

one-eighth of a revolution after the combus-
tion-chamber has passed its lowermost posi-
tion.

ton is at the outerdead-center and its port 9°
IS commencing to communicate through the

passage 14° (one eighth ' circumference in
length) with a compression-space 14¢, (nearly

one-half circumference inlength,) 111130 whig¢h
the combustible mixture has beﬂn compressed
by the minor piston-surface 4° during the pre-
During the sue-

Thus'in Fig. 9 the combustion-cham-
ber 3° is at its lowermost position and its pis-

8o

1 shown consists of a sprocket-chain 27, whieh

o5
100
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IIO0

115

120
plosion will take place at the end of about

125
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compressed combustion mixture in 14° will | place in several eylinders at once and in those

pass through “14, 9*) 11°, and 12° into the

combustion-chamber 3°.  As =soon as the port

9 passes beyond the end of passage 14" the |,
combustion-chamber 3" is cut off ‘and the

charge thereinisignited by the spark between
. During the suec-
ceeding nearly three-eighths revolution the
compression-space 14¢ communicates with the
minor cylinder portion 2%, so that the com-

" bustion mixture contained in the minor cyl-

I35
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Daring the succeeding nearly half-ravolution

20
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inder portion 2°is forced through the pas-
sages 40 41 and the port 8® into the compres-
sion-space 14¢, wherein the combustion mix-
ture will be simultaneously compressed from
four eylinders. ‘When the piston has nearly
reached the inner end of its stroke, its port 8°

will pass beyond the end of the compression-

space 14" and will next connect with the
nearly semicircular groove 22°, which re-
ceives a supply of combustible mixture from
the supply-passages 23, 21, and 22. At the
same time the combustion-chamber 3° is con-
nected with the exhaust-passages 17, 18, and
19 through the passages 12°, 11°, 9°, and 15°.

as the piston isadvancing from its innermosy
position toward its outermost position the
minor piston-face 4° is drawing a new supply
of cémbustion mixtareintothecylinder-space

2v and the major piston-face 4*is foreing the-

spent gases through the exhaust.

From the above description of Figs. 9, 10,

and 11 it will be seen as follows: During
nearly one-eighth revolution the minor sur-
faces 2% of four of the pistons will be comn-
pressing the combustion mixture into' the
compression-chamber14® through their ports
8%, while the minor surfaces 2" of the other
four pistons are cut off from said compres-
sion-chamber 14¢ and are drawing In new
supplies of combustion mixture. .
same nearly one-eighth revolution the major
surface 4* of one piston is receiving a new
charge of compressed combustion mixture
through its port 9° from the compression-
chamber 14¢ while the major surfaces of
three pistons are receiving their explosions
and while the major surfaces of the other
four-pistons are expelling their spent gases
through the exhaust. Each piston during its
travel toward the outer end of its cylinder
has the space between its inner surface 4

and the inner end of the cylinder connected

with the supply of hydrocarbon mixture and
fills said space with the explosive mixture.
During the inward travel of the piston in the
cylinder the connection is shifted by the
valve, so that the mixture is compressed be-
fore the piston and discharged into the space
14¢ in the valve, from which it is discharged

through one of the passages 11° into that one

of the combustion-chambers 3° which .18 at
the time in communication with the space
14%in the valve. Each combustion-chamber
receives its charge separately and in succes-
sion, while compression of the mixture takes

During.the

which are located upon the opposite side of
the wheel from the cylinder which receives

thecompressed charge.  The annularsurface

4° of the pistons and the inner end of the
cylinders thus act as compressors for the ex-
plosive mixture, delivering the same sticces-
sively to the combustion-chambers 3. Asthe
space 14° extends through only about one-
eighth of the circumference and there are
eight cylinders, each eylinder in succession
receives the mixture discharged from the four
cylinders which are on their compression-
stroke. It will thus be seen that the cylin-

ders work on the two-cycle plan and serve

the double function of compressor and power
development. ,(The compression of the mix-
ture is accomplished in-the inner end of the
cylinder and the power of the exploded mix-
ture exerted in the outer end of the cylinder.
- Ielaim— . . |

1. An internal-combustion motor compris-
ing a series of rotating cylinders and pistons

‘therein connected with a common crank-pin,
said motor being provided with ports leading

from both ends of the cylinders toward the

75

.80

85+'

90

crank-center, and a valve having ports adapt- -

ed to communicate with the cylinder-ports to

" alternately connect one end of the eylinders

with the supply of combustion mixture and

95

with the opposite end of one of the cylinders

whereby one end of the eylinders is used to
compress- the combustion mixture and the
other for its ignition, means for igniting the

‘mixture in the latter end of the cylinders,

100

and means for shifting the valve and the ig-

niting mechanism to introduce the combus-
tion mixture to and1gnite it in the cylinders
upon opposite sides of the dead-center, sub-
stantially as described. - | .

9. An internal-combustion motor having a

105

series of rotating cylinders each of two diam-

eters, and pistons therein of eorresponding di-

110

ameters, said cylinders having ports leading
from each end to a common c¢entral valve-seat,"

and a valve ecommon to all the.cylinders and

provided with means for connecting the an-
nular end of each cylinder with the supply of

combustion mixture during the outward or

suction travel of said pistons, and for momen-

tarily connecting the outer ends of ‘éach cyl-

L5

inder in succession at the beginning of its in-

ward travel with the inner ends of those cyl-
inders in which the combustion mixture is be-
ing compressed by the inward-travel of their

pistons, and for exhausting the exploded oases

on the return or outward travel of the pistons,

substantially as deseribed.

3. An internal-combustion motor having a

series of rotating cylinders each consisting of
| two parts of different diameters, and pistons

therein of corresponding diameters, said cyl-
inders having ports extending from each end
to & cominon central valve-sea:, and a valve
common toall theeylindersand provided with

120

125

130

means for connecting the annular end of each

cylinder with the supply of combustion mix-

ey
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ture during the outward or suction travel of | | shlftmcr the valve to introduce the compressed I0
sald pistons, and for momentarily connecting combustion mixture to the ignition end of the
the outer ends of each cylinder in succession I cylinders on opposite sides of the dead-center

- at the beginning of its inward travel with the | whereby the engine may be reversed.
inner (,nds of thoqe cylinders in which the I , '
combustion mixture is being compressed by’ - | OARL F. BERGMANN.

~the inward travel of their pmtona means for Witnesses:
exhausting theexploded gaseson the return or . CHaAS. E. ANDERSON
outward tra,ve_l of the pistons, and means for | CHARLES J. RATHJEN.
r ; SRk
't :,_-: ¢ .I'
"f;:‘ s T
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