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- provement in Ges-E:ogmes of ‘which the fol--

b
~ alternate with gas suction strokes, and more
particularly to those in which air for purging |

15

UNITED STATES PATENT ()FFICE

CHESTER GRISWOLD AND SYLVESTER G AVERELL OF NEW YORK N Y

GA S-ENGINE

No. 885,921.

| Sp eclﬁce.tmn of Letters Patent.

o Patented d April 23 1908,

- A.ppheetlen ﬁled December 21 1906 Serial No. 348,863,

- To aZZ whom it moy concem IR

Be it known that we, CHESTER GRISWOLD*
:.—md SYLVESTER Q. AVERELL citizens of the
United States, residing at New York, in the

county of N ew York and State of New York,
have mvented a certain new and useful Im—

lowing is a specification.

The invention relates to geseugmes of the

type in which working strokes of the Ppiston

the cylinder free of combustion products 18
compressed by the working piston. ~ =~ =
The invention consists in the eonstructlon

~ to take place during a rearward stroke of the

20

piston and preferably at or about the midd]l
of said stroke; whereby an auxiliary exheust
is provided to reduce heating in the cylinder,

 increase effective exhaust area and. echleve

 other advantages -

whereby, in the alr compression chamber, an
auxiliary air inlet is provided; whereby in

23

30

heremafter set, forth;

a multiple engine, the eylmder of each en-

gine of a pair is purged by air compressed
- by the other engine and whereby in a mul-
- tiple engine, such as herein specifically illus-
trated, each engine cylinder i1s purged by arr
‘compressed in two independent chambers by

 two of the associated engines.

Intheaccompanying drewmgs—-—- Flgure 11is

a front-elevation of a four cylinder four-cycle

- engineembodying our invention, certain parts

30

40

~ vertical trsnsverse section on the line z x of |
4. Fig. 61s a vertical section on the line
Tisa horlzontel section

on the line "y of Fig. 6. Kig. 81s a vertical
45

Kig.

ticularly the air purge connections

Fig. 4 is a top view of the engine. Fig. 5is a

Fig.
y y of Fig. 4 Fig.

section on the line 2z z of Flg 4, Fig. 918 a
disgram showing the operetlons of the valves
for a complete cycle. o

Similar numbers and letters of reference

~ indicate like parts.

00

Y5

The engine is of the four cycle type and has
~ four vertical cylinders A, B, C, D, secured in
any suitable way upon ‘the hollow base E.
Said base is divided horizontally in two parts,
the upper portion 1 bemg flanged and bolted
to the lower portion 2. At one.end of said

“base is ehead 3 bolted in plece

secured by nuts 10 to the cross suppo
"bars 11.

‘stuffing boxeés m the heads.
of the engine Whereby the purging is caused |

‘shaped hea

-main exhaust valves.

‘tends upwardly

*r end is a head 4 mmﬂerly bolted in place and
carrying a gear case 5, in which are located

‘the gearshereaftér to be described. Through
‘the base E passes, the engine crank shaft F

Near each end of the shaft F is a ball besrmg

- of known construction, comprising an inner

rim rigidly secured on S&ld shaft between a

porting block 8, which is secured to the upper

bolts ‘passing through said wall and bemg
rting
The shaft F also passes through

The base E is divided into four chambers

| G, H, I, J, which respectively receive the
oranks on shaft F. Between the chambers

are bearings for shaft F provided with hori-

zontally- divided bushings 12, so that there

60

| collar and a nut an outer rim 6 and interme-
diate balls 7. The outer rim is held in a sup-

65

wall of the ba,se E by bolts 9, Fig. 3, said =~

70 .

75

IS no communication between the crank

chambers, except as hereinafter explained.

The cranks belonging to cylinders B, C, are

set 180° from the orenks belongmg to oylm-'

ders A, D.

80

“The cross bars 11 may rest upon the longl-, '

tudinal members 13 of a supporting frame,
such as the frame of an eutomoblle and, 1n

‘this way, the entire machine is supported

It resu s from this construction that the

1 lower part of the base E can be removed to

1sturb111g the rest of the
In each oyhnder A,B,C,D,isa plston K,

each piston being comleeted by its.rod L, to

1ston o
rod L is connected to, its piston by the usual

one of the cranks on shaft F. The

wrist pin 14 into which enters a cotter pin 15

to (prevent longitudinal motion thereof.

85

permit of cleansing or for any other desired
purpose, without
- machine. -
being shown broken away. and in ‘section. |
2 is a rear elevation showing mor% par-
2|
is a detail section showing the mode of 1(%on- |
necting the ball bearing block 8 to the base E.

90

95

the ugper end of each cylinder isacup- -

head. The valves 16 admit

urging air to
the several cylinders.

The valtves 18 are the

gas Intake valves. Hach valve stem 19 ex-

mally keeps the valve closed. |
On the side of each cylinder is secured a

_oyhndrlea,l casing 21 containing a puppet.
valve 22 (whleh 1S an auxﬂlary exhaust
At the other | valve) and commumcatmg with the cylmder

in which are arranged three up— .
E‘et valves; 16, Fig. 5; 17, Fig. 6: and 18,

1g. 8; all opemng 1nwardly and d1sposed In
housmgs preferably cast integral with said

The valves 17 are the

through: the. valve housing -
and is provided with a spring 20, which nor-

100

106

110



_interior by a port 23. The valve stem 24 ex |

tends downwardly and is provided with a

_spring 25 which normally holds the valve

- 10

15

‘down upon its seat.

In order to operate the several valves there
i1s provided a shaft N journaled in suitable
bearings in a chamber O, the lower part 26 of
which 1s preferably cast integral with the up-
per part 1 of base E (Fig 5) and which does

not communicate with the chambers G, H, I,

J, 1n said base. The upper part 27 of said
chamber 1s secured to the lower part by T
bolts 28, engaging with lugs and set up by
nuts as shown. On said shaft N are cams P
upon which bear the enlarged lower ends of
rods 29, which rods extend upwardly into
guides 30, and terminate therein. (Fig. 1).
The stems 24 of valves 22 bear on the up-

- per ends of certain of said rods 29, so that by

20

30

35

.40

- 45

31 which bear on the u

the rotation of shaft N and the action of the
cams P, sald valves are operated. Valves
16, 17 and 18 are in like manner operated
from cams P through other rods 29, similarly

arranged and bearing on said cams, and rods

29. 'I'he saxd rods 31 (Fig. 5) at their upper

“extremities are connectedsto the short arms

of pivoted levers 32, the long arms of which

- extend over and act upon the upwardly pro- |

jecting valve stems 19. As the amount of
opening of the valves is small, a loosejoint at
the points of connection between each rod 31
and 1ts associated lever 32 will give sufficient
play to the parts. o

| gn the shaft I is a toothed gear 33 and on
the shaft N is' a toothed gear 34 engaging
with gear 33.- ‘Shaft N is, therefore, rotated
by shaft ¥, and the relation of the gears is

such that said shaft N makes one revolution

to. two revolutions of shaft F. As already

described through the cams P vertical move-

ment is imparted to rods 29 and so to the
valve rods. o i
The gas, air and exhaust conduits are dis-

posed as follows: Referring to Figs. 2 and 4,

the explosive mixture from the source of

- supply proceeds by the pipe 35 and its

50
55

- 60

1o air valve 16 of cylinder A.. Irom cham-.
ber G by conduit 39 which over a part of its !

65

1n a single casting as shown at Q.

branches, to the several gas valves 18.
Purging air which is compressed by the
descent of pistons K in the several chambers

G, H, I, J, reaches the cylinders as follows:

With respect to cylinders C and D, (see Fig,

2), its course is from chamber I by conduit 36 -

to air valve 16 of cylinder D. From chamber

J by conduit 37 which over a part of its

length may inclose conduit 36, to air valve
16 of cylinder C.” The conduits 36 and 37
may, where one incloses the:-other, be formed
' | With re-
sEect to cylinders A and B: the course of
the purging 1s from chamber H by conduit 38

length mcloses conduit 38, to air valve 16 of

cyhnder B. - .

er ends of said rods

cated by dash line 7.

it

885,021

The air passages of the cylinders A, B, C,
D, are also interconnected in the following
manner: Conduit 37 is connected by pipe 40
to conduit 39. Conduit 36 is connected by
pipe 41 to conduit 38. In pipes 40 and 41
are air check valves 42, 43, which open In-
wardly to permit atmospheric air to enter
said pipes. | |
- The chambers of the several main exhaust
valves 17 are.all connected to the header

pipe 44, which leads the exhaust to atmos-

phere, or as desired. The mode of connec-
tion 1s shown in Figs. 6 and 7. A T-bolt 45
enters the valve chamber and engages with

lugs 46 therein. Its shank passes through

the header

the outside. | .
The chambers 21 of the auxiliary exhaust

wall and is'set up by a nut on

valves 22 are all connected to the header pipe

47 which leads to atmosphere or as desired.
The spark plugs (48, Fig. 13 in the several
cylinders are disposed in the upper parts
thereof and may ]l;e timed so that ignition is

| Eroduced 1 sald cylinders in the order A, C,

D. The cranks are set so that the pistons

in cylinders C, B, ascend and descend to-

gether, and the pistons in eylinders A, D,
ascend and descend together. IR

The complete cycle for each engine of the
four connected to shaft F is shown in the dia-
gram Fig. 9; which illustrates the operations
of the valves for two complete 1‘ev0}uti0n8 of
the crank of said engine.
the circle X on the left of Fig. 9. The piston
is at the end of its upward stroke and is be-
gmning to descend and thus to take in gas.

When the crank has moved in the direction

of the arrow slightly beyond its center, say
5 degrees, the air valve 16 closes. This is
indicated by the black line a. After the

exhaust valve 17 .closes and the intake inlet
18 opens at the same time. This is indicated
by the thin full line ¢ and the dot and dash
line b, placed close together. The piston

completes its downward stroke and begins

to rise.. When the crank has-passed about
30, degrees over the center the intake valve
18 closes. This is indicatéd by the thin full

line .d. The piston continues to rise coni-
pressing the explosive mixture, completes

its upward stroke and begins its down stroke.
Continue on circle Y. As the crank about
passes its center the igniter acts and explo-
sion occurs.  This is indicated by the point e.
The piston now descends on its working
stroke until just before it uncovers the aux-

iliary exhaust port 23, the crank having

passed over about 125 degrees. The aux-
1iary exhaust valve 22 opens. This is indi-
. The piston completes
its working stroke and begins to rise. When
the crank %ms passed the center by about 15
degrees, the main exhaust valve 17 opens.

This 1s indicated by the dot and dash line g.

Referring first to:

70

70

80

90

95

100

105

| crank has moved, say 15 degrees, the main

110

116

120

13



55 degrees and the piston has covered the

auxiliary exhaust port 23, the auxiliary ex- -
haust valve closes. This is indicated by the
dash line k. The piston continues to Tise,
and when the crank has reached a pomt . _

sition, | are always compressing and storing air for

about 100 degrees from its lowest position,

~ the air valve 16 opens. This is'indicated by

10

, 15

- 20

25

upward stroke and the cycle ends. . -

“*Particular attention is-called to the fol-

~ lowing facts: Referring to Fig. 2, and con-
- - sidering only’cylinders C and D, and assum-
/ing ‘for the moment, that the connecting
pipes 40 and 41 were closed, the descent of

the piston in cylinder: C would obviously

compress air in chamber.I and in the con-
duit 36, and that air would be retained in
that chamber and conduit as long as the |
valve 16 on cylinder D remained shut.
‘Similarly, the descent of the piston in cylin-
“der D would compress air in chamber-J and

in conduit 37, and that pressure would re-

main stored so long as the ‘valve 16 re-
mained shut; but the air valves 16 are
opened once in each cycle, or, in other words,

not on every stroke but on every alternate

~ stroke of the pistons. The result, there-

30

fore, is that the piston in cylinder C com-

- When- the risin _' cré;nk--h&'s_passe'd.bv’éi' :a;boutl_' | twice the amount_.w;hich#would be driven into

it by the action of its companion cylinder C
or Bacting alone. The net result, therefore, -
is this: Not one engine out of the four com-
bined in this machine stores and compresses 7¢
airforitself only; two engines out of the four

‘oné of the other two engines. By reason of
the first fact we avoid all the difficulties and
disadvantages incident to those forms of gas 75

‘engines -which compress their own purging
air.» By reason of the second fact, we supply
twice the normal amount of purging air in a

‘given time to each engine, thus effecting afar
I{lglre_efﬁcientpurge ‘than is otherwise pos- g0

-sible.. .. - - - -
- The purging air is normally drawn in

through the check valves 42 and 43, in pipes

40 and 41. . If, for any cause, during the rise

of the pistons the: pressure beneath them g3
should fIa),ll below that of the atmosphere, we
relieve this condition by providing in the.
walls of the cylinders, ports 46, opening di-
rectly into the outer air, and these ports, as

- Fig. 2 shows, are uncovered just as tﬁe piston 90
reaches the end of its rearward stroke, thus

| admitting an additional free supply of air

from the outside, and insuring that the airis '
afterwards compressed from atmospheric

presses air in chamber I, which air is stored, I"jp;'es"sure on the subsequent descent of the 95

and is finally delivered for purging purposes

- into cylinder D: and in like manner the pis-

35

40

45

50

55

60

~ the cylinder A or the cylinder D, and the |

ton in cylinder D compresses air in chamber
~J, which is stored, and afterwards delivered

for purging purﬁ)loses; into cylinder C.- In
other words, eac

ders, A.B in one pair and C D-in the other

b

dre connected in the manner described, by
the pipes 40, 41. The consequence is, that
as the pistons in ¢ylinders B and C go down;
they both act to compress air in their own
chambers H and I, which are respectively
‘connected to the air valves of cylinders A

and D. Now if both of these air valves on.

cylinders A and D opened at the same time,

1t 'is obvious, that the total amount of air
compressed would be divided between the
two cylinders; but these two air valves do
not open at the same time, but alternately; | shai _
‘the consequence is, that all of the air com- | through said compressed air chambers and..
pressed in the chambers H and I is turned. ) ' |
either into the cylinder D or the cylinder A, |
as the case may be. Hence, on every for-
ward stroke of the pistons in C and B the air

compressed is utilized either, as stated, in

~ actual amount of purging air which goes into

6o

either cylinder A or cylinder D is obviously

.ch engine of the two under
“consideration, compresses and supples purg-
ing air, not for its own cylinder, but for the

cylinder of the other engine of the pair, and |
that is equally true of the second pair of en-
gines having the cylinders A and B, with re-
‘spect to one another. But in the whole
machine here shown, the two pairs of cylin-:

| valves. =

piston. =~ L ,
" The timing of the purge valve is preferably
‘such that the air is admitted, not as 1s com-
‘monly the case, when the piston is at the be-
oinning of its exhaust stroke, but during said 100
‘stroke and preferably near the middle thereof
(see 1, -circfe' Y, Fig. 9). In this way, the

| purge acts upon & very much smaller body of

‘combustion products. o -
The auxiliary -exhaust 23 has numerous 105
advantages. It reduces the heat of the cyl-
inder, makes it needless to muffle the main
exhaust, enlarges the effective :exhaust area,
_insures better self cleansing of the cylinder,”
| reduces - the heating of the main exhaust 110
valve and so increases its lifetime, and by
réason of its special construction tends to be
opened by the outflow of burned gas and to
be closed by the suction so that weakening

“of the spring is immaterial. 115 -
~ We claim:— e -

| 1. The combination of two gas engine cyl-
inders and, associated with each cylinder, &

piston and a compressed air chamber in the =
c{:linder base receiving said piston, a crank 120
shaft common to both pistons passing

having its crank in one chamber set 180° dis-~
“tant from the crank in the other chamber, an
‘air inlet valve in each cylinder head, ducts 125
connecting the said air chamber associated -
_with each cylinder with.the air inlet valve of
' the other cylinder and means actuated by

rank shaft for operating said air inlet

.:.Z"S&id ¢

130



10

‘piston and a chamber wherein air is
pressed by said piston, cennecting ducts be-
tween sald chambers and said eylinders,
valves in said ducts and means for operating
parts being con-

4L

I2. The combination of four gﬁs en%_'ine cjfl- _

inders and, associated with each cylinder, a

1S cOom-

sald valves: the aforesaid _
structed and operating so that the com-
pressed air in two of the said air chambers
associated with said cylinders is intermit-

tently admitted to one of the cylinders as-
sociated with the remainin

chambers to

- purge combustion products therefrom.

15

20

20

3. The combination of four gas en

&

Ine cyl-

inders and, associated with each cylinder, a

piston and a compressed air chamber in the
cylinder base receiving said piston, a crank
shaft common to all of said pistons passing
through said air chambers and having two
cranks in two chambers set alike. and at 180°
distance from the remaining cranks respec-
tively In the other two chambers, an air inlet
valve in each cylinder head, ducts connect-
ing the air chamber associated with each cyl-

inder with the air inlet valves of two of the’

other cylinders, and means actuated by said

-crank shaft for operating said valves.

4. The combination with four gas engine
cylinders, a piston in each, independent air

- 885,921

chambers in the crank cases of said cylinders , 30

a crank shaft common to said

_ 1stons pass-
ing through said chambers, an

piston rods

“extending from the pistons to the cranks, of
~means for causing simultaneous compression

in two crank cases and means for transfer-
ring the entire charge thus compressed to a
third cylinder for purging. -
5. Tﬁe"cembin&tion of four engine cyl-
inders, a piston in each, piston rods, inde-
pendent air chambers in the crank cases of
sald cylinders, a crank shaft to which the
1ston rods are connected, the aforesaid parts
geing constructed and operating to compress
air simultaneously in two cranik cases, and
means for transferring the entire charge thus

compressed to a third cylinder for purging

.the said parts being also constructed anc

operating to subsequently compress air in

two more crank cases and then discharging

the air thus compressed into another cylinder
for purging. | |

_In testimony whereof we have affixed our
signatures in presence of two witnesses.

CHESTER GRISWOLD.
SYLVESTER G. AVERELL.
Witnesses: -
K. C.GrEy,

H. M. Lroyp.
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