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| Apphna.tlun filed May 18, 1901 Serial No. 80 304

To all whom it may conce?"n e
Be it known that I, MARTIN N. HYLLAND
a citizen of the Umted States, residing at Fe-

dora, in the county of Minerand State of South

Dakota, have invented certain new and use-

ful Improvements in Explosive-Engines; and

I do hereby declare the following 130 be & full

clear, and exact description of the invention,

such as will enable others skilled in the art
to which 1t appertam% to make and use the
SaIe.

My invention relates to ev:plosne -engines,
and has for .its object to 1mpr0ve the same

with a view to obtaining a maximum efﬁ-,
ciency and of reducing to a 1mmmum the size

of the fly-wheel requwed
Tothe above ends my invention con81sts of
the novel devices and combinations of devices

herelnafter described, and defined '1n the |

claim.

The invention is 1llustrated in the accom-
panying drawings, wherein like characters
indicate like Pc?uI'tS throughout the several
views.

Figure 1 18 a plan view with some parts
broken away, 1llustrating a multicylinder en-

gine designed In accordance with my inven-
Fig. 2isalongitudinal vertical section }

tion.

taken on the line a"r‘* z*of Fig. 1. Fig. 3is a

transverse vertical- section taken approxi-

mately on the line x* xtof Fig. 1. Fig.4isa

section on line 2t «t, Fig. 13 and Fig. 5is a de-.

tail in section on the lme m5 a® of Fig. 8.

The numeral 1 indicates. the bed- castmg,
shown as havmﬂ' cylinder-seats 2.and bear-
ing-pedestals -3, 4 and 5.  TFour cylinders 6,
located in a.ma,lly-almed pairs, each pair con-

stituting a so-called “‘tandem ’ cylinder, are
rigidly seculed in the seats 2 of the base-cast-

ing 1. At their outer ends cylinders 6 are
open and the axially-alined elfhuders are rig-
1dly secured to abutments or d1V1d1nn'-head‘3
7, formed with the piston -rod bea,rmﬂ's 8.

_The cylinders 6, abutments 7,_and_bearings 8

are provided, respectively, with- water-jaclk-

10, and
11 are not shown.

‘dem cylinder, with one cylmder-head located
on each side of- the abutment-7, is a tandem
piston 12, the head of which is rigidly con-
nected by a piston-rod 13, that works through

The ecirculat- |

cylinder.

l

fly-wheel.

e the bea,rmﬂ's 8 Opemnn' into each exploswn-
‘chamber 2 thus formed within the eylinders
‘adjacent to the abutments 7:is a ‘spring-seat- 55
ed intake-valve 14, suitably mounted in the
sleeve-like extensmn 15 of the corresponding
Thesleeve-like seats 15, asshiown, -
‘are connected by short branch. plpes 16 with

a common air-supply plpe ‘17, into which the 6o

oil-supply pipe 18 opens.’

nary manner.,

The air and oil are
commingled and introduced into the explo-
sion- chambers of -the cylinders in the ordi-
Exhaust-ports 19-open from
‘the explosion-chambers z of these cylinders

through the valve-boxes 20, the passages in

which are normally. closed by spring and pres-
sure seated exhaust-valves 21, having long
projecting stems 22.

haust-valve stems 22 project toward the left
with respect to Figs. 1 and 2 and work loosely
through a guide- plate 25, fixed on the adja-

cent cylmders

ger carried by the corresponding piston-head,

As shown the sald -
valve-boxes20,outward of the exhaust valves
21, are connected through branch pipes 23
with a common exhaust-mpe 24, The ex-

70

735
Also within the explosion-

chamber z of each ecylinder is an insulated
electrode 24, which cooperates with a mov-

able electrode 27 in the form of a metal fin- _
8o -

as best shown in Fig. 2. . As shown, the sev-

eral insulated electrodes 26 are connected by
insulated metal stems 28 to 'a lead-wire 29.

The other lead-wire may-be connected to any
suitable portion of the engine—=as,. for in-

in Fig. 2
"The crank-sha,ft 31 of the engine is suit-

' 'ably journaled in the bearing-pedestals 3 and
4, This shaft is provided with a pair of

cranks 32 and 33, thelatter of W]:uch as shown,

8 5_' '

| stance, to the bed pla,te 1, as mdlca,ted at 30

9

is in the form of a, disk and serves as asmall

metrically Opposite directions and are con-
nected by crank-rods 34, one to each of the
tandem pistons 12, as best shown in-Fig, 2.

35 indicates a pinion on the cra,nk-sha,ft 31,
which meshes with a gear 36 of twice its dlam-.
eter carried by a shaft 37, loosely journaled

in the pedestal 3 and prowded with four tap-

The said cranks project'in dia-

100

pets 38, offset laterally and projecting at an

angle of ninety degreestheone from the other.

Each tappet 33 cooperates with one of a series
of four bell- crank levers 39, pwoted on a
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shaft 40, supported by the pedestals 5.
stop-rod 41, supported by the pedestals 5,
limits the downward movements of the hori-
zontal arms of the bell-ecranks 33. Each bell-
crank 39 engages the outer end of one of the
stems 22 of the exhaust-valves 28 and when
acted upon by the corresponding tappet 38
forces open the said corresponding exhaust-
valve. Itisevident since the tappets are set
ninety degrees apart and as the shaft 37 is
given two rotations to one of the crank-shaft
31 that the exhaust-valves will be opened
with a properly-timed action for a four-ecycle
engine. Iig. 4 shows one of the tappets as
having just engaged with its codperating bell-
crank 39, and this contact, as it will be noted,
takes place while the erank-shaft is approxi-
mately on its dead-center. Bygiving the tap-
pet the proper overlap with its bell-erank 39
the exhaust-valves actuated thereby may be
held open any desired length of time.

T'o more clearly demoustlate the relative
timed action of the engine, the eylinders of
the several engines are in Iig. 1 marked en-
gine No. 1, engine No. 2, engine No. 3, and
engine No. 4. With reference to Figs. 1 and
2,1t will be seen that the engine No. 1, having
compressed its charge, is on the point of ex-
ploding the same, while engine No. 4 is just
commencing to exhaust. Kngine No. 3is just
commencing to take in its charge, while en-
ogine No. 2 is just commencing to compress its
Bearing these relations in mind it
is evident that when the crank-shaft 31 has
made a one-half rotation from the position
shownin the drawings engine No. 2 will have
compressed its charge and the charge will be

exploded. When the said shafthas Lompleted

" its first rotation and is back in the position

4O

indicated in the drawings, engine No. 3 will
have received, compleqsed and exploded its
charge. When the said shaft has made a

one-and-one-half rotation, engine No. 4 will |
| 2

A

698,285

have compressed and exploded its charge. It
1s further evident that when the said crank-
shatt has completed its second rotation en-
gine No. 1 will again be ready to have its
charge exploded.

Under the above action of the several en-
gines the application of power to the cranlk-
shaft is almost continuous, and a maximum
resultant efficiency of the several engines is
thereby obtained. Farthermore, with the
abovearrangement a vervsmall ﬂy—wheel may
be employed, and in many cases the fly-wheel
may be dispensed with.

45

55

What I claim, and desire to secure by Lot- '

ters Patent of the United States, is as follows:

In an explosive-engine of the four-cycle
type, the combination with two tandem cyl-
inders having intermediate abutments, of a
palir of codperating tandem pistons the heads
of which work in said cylinders on opposite
sides of the eodperating abutments and the
stems of which work through said abutments,
intake-valvesand exhaust-valves opening, re-
spectively, into and from said cylinders, be-
tween sald abutments and said piston-heads,
a crank-shaft having eranks set one one hun-
dred and eighty den'lees in advance of the

other and eonnwted one to each of said tan-

dem pistons, and a one-to-two valve-gear for

operating said four exhaust-valves in succes-
sion mvolmng a serles of four rotary tappets

driven from said crank-shaft and set mnety
degrees apart, whereby an explosion is ob-
mined for each half-rotation of the crank-
shaft and for each stroke of the pistons, sub-
stantially as described.

In testimony whereof I a
in presence of two witnesses.

MARTIN N. HYLLAND.

(.

X my signature

VWitnesses:
C. L. OLESON,
WM. STIER, Jr.
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