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ALBERF De. mcw A..:-?

1_1) (}EOR(ﬂtb BOU'lOW OF PU lEAUK FRAN'(,E.

INTEFINAl -OOMBUSTIQN ENGINE.

No. 815 802

To alZ wkom tt mm/ cancern ”

Bé it khowir thut Wwe; ALBERT DF Drov,
gentleman and GEORGES BOUTON; éng Ineer; -
 ¢itizens of the:French. Repubhc residing ‘at

5 Piuteaux; De
havln«tr POS
-in the said city,) have invented certdin new

------

an{LueeEul Improveents in Internal: Coni-
bustlon Itngmee, of whleh the followmg isa

fffff

Lhi mvenniqg has f‘?’r 1133 obji jéct to prefélaé
VATIOUS 1mprovements in the ¢onstruction of

multlple cylinder. internal < combustion en-

- gines; and more especially those haﬂug four

R, - |F .__::_"1'.? ':1, I

cylmders and working .on the four=stroke

.-., .Ilil r..l-.|_ -__u-_‘

~ ¢yicle; the pu

- taking apart of the various working part
the engine and aIso to faclhtate the '_"_-_"ttmg m

B . |I'... o
:"1'-., D -:

In the accompanp drawmgs, Flgures 1

ngl vertical seéction of a four-eyhuder motor |
valded_; Wlth 1mprovemei1ts m. aeeordauee.

b 5 with this invention. ° Fig..

the. cyhndere In this f t]
~ rotation of he motoris clockvwise, = Figs. 3:
<38 when taken together 111ustrate a lon “'”'J_'-l_
: 30 dmal section showing the arrangement of t
. governor and of the valve-operating

= 5 regulatlng—lever and: the cor preasmn—reduc-
- Ing piechanism; a.nd Flg 5

seci:_;‘wnal view.. ... . -

. cran_fffs of the driv V] _..".'f”"'?-'Shaft are set, relatlvely

_,.,4o 10 oneé another This

cranks has been adopted,beeause it Seciires a

~ better balanice of the meving parts;

o .
sy :+.f.|-._"‘ ‘l. J._.,I..lL_JI

eranks INay he eet mn. au}r othera

ﬂ«'l' 081-

~ tion relatively to éach other.

‘the ﬂy—wheel is bolted in.the usnal s Wa _
. the other end of the crank-shaft the etart"-’f"‘ﬁ"“'-“
- _ crank may be secured.  The plumber-bloe

B :_Plam ]ournals t € vl
. ,Jurious longitu dia] . thfusts -on the: crank-
- 'shaft the.end which cartiés the  starti
— 'Icrauk handle it prowded with ball:bear
- acting like 4 tl

bpemﬂoatron of Lettert Pﬁtent. -
Appheatwn nled Hareh 15 190::. bonal He. 250,320. AT

in
_partment of Seine; France, gand |
t=oflice. address 36 Qual Na tlonal '

irpose of the said improvements |
bemg to facilitate theé puttmg together em% f
parts of | t6

giirs the dlreq.tlon of

S arrangement of the'|

: but the_

At oue end the | €
4 ‘erank-shaft  terminates in a disk 2, to whlch |-and be kept in pla,ce by the recess in the cast:
To | ing. . “The upper. part of the cylindér proper; .
_. § machined, s6 as to form’ 4 planie, whiéh .
..'_79{_’
o (one it each end of theé dmrm g-shaft and cne
- _' -5o between each two adjacent. cranks) are for-

bt in. 0rder to coiinteract in-

il--l-q--u-

Patentod

! one art of tho race thereof bemg secured to o

- i‘ .
. ; i b [ .
P Pt D N I :,.. i, . _. - ' ’
SRPTER At y 4 ; - . e cm
i - . e - s 4
- . . Lo L .
- - .y - . L
N n . - . T .

the: erank—shaft by s-nut 4 and the other part .

| ¢over 6; bolted t6 tlie r*asmg 7 of 'the motor:
‘The I

'berng fixed to a box 5, made i gne with a.-__l”f, -_
ibrication of the various bearings 1§..-
-mauredb aclrculatlon-pump whlchmay,for. U

_metance he 4 toothed. gearing-puimp. (the. op-' -
“erating mechanism of which 1s 111ustrated 11

|a1- ....1\-'

Fig. 2):and Comprises a, helical s ring § 8, con=

nectmg the spindle 9.

r"

,,,,,

of .oné of; tﬁe pn:uous of

l the plimp with a'vertleal spmdle lb, caiTying. o

a worm=wheel 11; gearing with a worm. 12,

i [ ] .'.:'. "

‘& longitud

keved. on the. cam-shaft 13.. The oil drawn -
from the lower part 14 of the casing, which-
forms ‘8, TESEIVOIr; PASSes. through a"?__ | _termar--r-
paitition 15 and is conducted to the | pump by S

nal passage; which: supplies the oil - .

0 the varlous hearmgs through passages, &uch -~ -
_ dg ‘The ¢rank-shaft and. erank_
1 are 1 rov1 od w1th internal channels 16, o

| duéting the ol to the enlarged ends 17 of the

1IIL wheén taken toget, 'fer.lllluatrate a longltudl-.;-_-' connecting-rods.. . R
In otder that the lubnca,tlon of the motor,-- :

-____may take place at constant pressute; whether
2 1§ & vertical |
trausverse section: through thie axis of one of

the oil be hmprd or viscous'or hot or:¢old; the o

“canal 84; Fig. 2. through which the oil passés

‘on leavmg the pump, 18 fitted with a loaded -

-or reduicing valve 85; giiided by the stem 86;

;_ﬂows back into the casing.
ng: 87..

i When' the: pressire exceeds a pretemuned!

| _valves work automatlcall The admlssmu

part of which engages. with & clrcular re:
i cess provided in the valve-seat 20, which i8
| situated in a recess in-the- c;":hu_der-e iQ

. '__jmg,m
gasket 21 being provided b

‘‘‘‘‘

1 22,1
greatly mmph:ﬁes the toolmg.
 the hood 19'1n position; two ama.ﬂ pillars 23
23! a%e arran
the feet Gf t-

ri,.'_..qﬂ ]

‘longitudinal line of the motor: and being

“Thé' said pillars are connected together at -

O '*jjf‘ga may be conetructed 1 the usual mamler, ] thelr upper ends by a eroea—bar 24 one end

[-the | amount, the said valve is. lifted and: the. oil -
eama
198: 4,.4% when ta'ken together ﬂlilatrate 4

' eld:’e elevatlon," partljr in longitudinal séction;,
showmg the- arrangement for. operat'"”" g the -'.

1 '*Toff_f'ﬂh the open:
Jn this motor the exhaust-valves .
are meohamcally coutrolled -while the ifilets:
_ ‘9o
| of gas Into each cylinder is eﬁected byavalve =
18- & .trausverse +18; Fig.. % of ordmary construetrou bub
'mounted m a speéial manner

i 1 - Each. ‘such
. 1 'sHows the maunei‘ ifi whlch the four |

;"valve is surmounted by & hood 19 the. lower?:-".;_".,i_' |

- the sald_--__j,',f' b
., l recess and the valve-seat 20... The hood may
of cotirse bear on the top: of the vilve-seat 1¢

o maintain -~
Eed on_opposite sides thereof

és¢ pillars being in & line af;

| say, an lanigle of forty-five degrees with the.
ing:
AT g | seréwed into the body of the cylinder-casting:
irust-block.  Thése baII-bear-"" |

IIQ

160 .



of which has an eve thirough which passes the

upper end of the pillar 23 and is held in place

by a nut 25 and split pin, while the other end

of the sdid cross-bar is forked and engages
with the pillar 23’ below a head 26, provided

‘thereon. - The middle portion of the cross-

bar 24 carries & screw.27. |
In order to secure the hood 19 in position

- after hayving put it in place, the cross-bar 24

i0

20

18 turned, round the pillar 23 until the forked

end of the cross-bar engages under the head
26 of the pillar 23’. The screw 27 s then
screwed down to press the hood 19 and valve-
seat 20 firmly down in their places. The re-
moval of the hood is rapidly effected by
shghtly loosening the screw 27 and then turn-
ing round the cross-bar 24. |
he gaseous fuel for working the motor is
supplied by a pipe 28, running from the car-
bureter and opening into a horizontal pipe
29, extending along the length of the motor

-

- and consisting of four lengths of tube, such

as30 and 31, with their ends received in tubu-

- lar projections on the inlet-valve hoods, the

Y

30

end hoods for this purpose being provided

~ with one tubular projection, while the inter- |

mediate hoods are each provided with two tu-
bular projections opposite each other. The

connection of the pipe 28 with the two tubes

30 1s effected by means of two half-collars 32

32, the latter carrying a socket- tube, in

- which the pipe 28 is fixed. These two half-

35

collars encircle rings 33, fixed to the tubes 30,

between which they allow & slight amount
of play. The half-collars 32 and 32’ have

likewise a slight amount of play in a hori-

-

45

_- (o

zontal plane passing through the axis of the

tubes 30, and the tightening of the half-col-

lars on the tubes is effected by means of a

40 screw 34, passing through a stirrup 35, the

branches of which bear at their lower part
(not shown) on the under side of the lower
half-collar 32’. The elasticity of the pipes
30 permits of suitably tightening the half-col-
lars. This arrangement has the advantage
of being easily taken apart. Any air that
might enter tﬁe
the pipes 30 30 is not objectionable, as it
would only be additional to that admitted at
the variable air-inlet. |

The exhaust branches 36, Fig. 2, through
which the burned gases escape when the ex-
haust-valve 37 is lifted open into a collecting-

~ pipe, (not shown,) which conducts them to

55

the silencer. The exhaust-valve

lg]ear may
be based on the same principle as t

at of the

- gear of single or multiple cylinder motors,

well known under our names; but the gear

1

{

I tion. ~ The presence of this Spl'ill_::f
a

opening at the junction of |

h

i

815,802

of éach hammer is movablé, each hammer be-
ing for this purpose mounted on a pin 52,
(see also Fig. 4,) connected by two links 54 to
an auxilary longitudinal shaft 53, so that
the speed of the motor can be regulated by
partial rotation of the shaft 53, effected
either by hand or by the governor. ' By
shifting the shaft 53 in a longitudinal direc-
tion the compression -reducing mechanism
can be operated. For this purpose the cams
55 have not the same contour throughout
their whole width, and, while the motor is
running, by shifting the shaft longitudinally

the hammer 51 can be brouﬁht over any part-
8o

of the cam’s width, and the hammer, and con-
sequently the exhaust-valve 37, be' thus
caused to have a lift depending on the con-

70

75

tour of the part of the cam in operation. For

instance, the valve 37 can be kept open dur-
Ing the greater part of-the stroke of the pis-
ton 56 when it is desired to secure the reduc-
tion of compression necessary for starting the
motor. This longitudinal movement o% the
shaft 53 can be effected in a very simple man-
ner, as ilustrated in Fig. 4. A helical spring
57, bearing at one end on a partition 58 of the
framing inclosing the shaft 53 and at the

other end on the ring 59, pinned or other-
wise secured to the shaft 53, normally pushes

the shaft 53 toward the right end of Kig. 4,

When 1t is desired to use the compression-re-
ducing mechanism, a suitable operating-gear

18 caused to rotate a small shaft 60, carrying

a finger 61, engaging the peripheral groove
of a ring 62, %ﬁlgto thg shgft 53.nghis
movement brings the heads of the hammers
51 opposite the parts 63 of the cams 55, spe-
cially formed for the purpose.
‘57 18 also subjected to torsion and tends to
rotate the shaft 53 clockwise, Fig. 2. The
movement of the cams under the hammers
tends to produce rotation in the same direc-
does away
with the loss of time ordin g resulting
from play between the driver's handle an
levers keyed on the shaft 53. =

The cam-shaft 13 has keyed on it bevel-
pinions, such as 64 and 65, (or the equivalent,

i such as worms,) which are so arranged as to

actuate transverse shafts (not shown on the
drawings) Intended to operate the igniter-

controlﬁsng device, the magneto-electric ma~ -

chine, the circulation-pump, and the like.
This arrangement has the advantage that
these various auxiliary parts are arranged at
the side of the motor instead of at the end of
it, as hitherto, when owing to the.radiator be-
ing at the fore end of the vehicle it constitutes

The spring

4 1o

95

100

10§

110

1§

120

an 1mpediment to. access being gained to
i these various parts. 128
- Our motor 1s provided with a centrifugal
~usual manner by the lift of a lever or ‘‘ham- | ball-governor. (Shown in Fig. 3.) To t
~mer’’ 51, the head of which-rests on a cam 55, | shaft 13 1s keyed a pinion 66, gearing with a
(see Fig. 3;) mounted on the shaft 13, revolv- | pinion 83, Fig. 1, driven Eljfr another pinion
65 ing at half the speed of the motor. The pivot | the diameter of which is half the diameter of 130

~ illustrated presents the following improve-
- 6o ments.,

Each exhaust-valve 37 is operated in the




the
' The

12

72 in'such a

‘nearer the shaft 13.  One half 74 of a ball-
bearing race is carrled by the collar 72 and
the other half 75'is prevented from turning
by a stud 76; eng&glng a notch therein, eng
~ carries two pins 77, arran; ed djametrleally'

_15

-cemes :)
1n the CO
shaft 13.

.:_9.;-5___':8',92

lmen keged on the dnvm

S way the shaft 13 receives its motion.

gunon 66 18 connected . by means of bolts,
toa

Pﬁlr CaITY]

& gevernor—-ba,ll 71.

1:]’111 engaging
lar- 7 2, _ca,pable of E

Ea.ch be]l—erank lever

to press the collar

A helical s sgjrlng 73 tends
rectmn as to bring the balls 71

opposite each ether and én; gaging a fork 78,

20

25

- .mednun ef the shaft 53 and-the: hammers 51

Instead of centrolhn the exhaust this gov-
“ernor can be’ arranged to Va;:;f-f" ’

| 30

40
~ below a certain value (four hundred revolu-.
tions per minute, for instance) the.inward

movement of the balls toward the shaft 13 |
~and the consequent movement of the col}a,r-

72, actuates the eempressmn—reducmg gear,
'whlch need not then be-o
- motor is being

‘either to use the gevernor to effect only the
~ reduction’ of the’ ‘compression at the slow

12 ﬁpeeds of the motor or to combine this opera-
- - tion'with the automatlc regula,tmn ef the a,d-"

45

 fixed to the end of a lever 79, oscillating on a

“spindle 80. 'When the moter is running; the
balls 71 move away from the shaft 13, the

8 dprlng 731 18 compressed and the shaft 80 un-

some reg

_gether by stu
~gear casing in a similar’ manner. -
~ sired to do without the JOVernor, the part 81
- of the geverner—-box and the werlﬂng parts

35

ergoes a partial rotation which operates

lating part of the motor—such, for
instance, as the exhaust-v alves—-——through the

the adlmssmn
The governor i§ inclosed in a ¢asing con-

sisting of two é)erts 81 and 82, cenneeted to-
and attached te the velve—

“Ifit be de-

of the governor are onntted and the cover 82

of the: governer—bex is: attached: dlrectly to
: the valve-gear casing, in which case the pin-
- ion 66 will of course’ e an erdmary pinion.

The governor may be so arranged that
Whenever the speed of the motor dedreases

xxxxx

erated when the

‘started. Tt is also posslble

- -|. L

: --mlssmn or: exhaust

~ motor through a pipe. 39; extendln”-f'l;
- on the whole length of the ¥y

'65

" The eoohng of the cylmders can be eﬁ'eeted _
in this motor in the usual’ way by the circula-
t10n of water through ]ackets 38, surround-
" ing the cylinders and” vafve:chambers the
- water supphed to these ]ackets by openings,
~such as 49, branching off a main water-sup-
ply pipe 50, extending along the motor. The-
‘water used in cooling 't the eyhndere lea:_sres the
-ew1se

isk 67,.carrying, say, elght lugs 68, each
ying pins 69, on which are mounted ?
say, four bell-crank levers 70, carrying each. |

in a periphera] groove
Edlng Ol the '

two bra,nches suck

-
. .
F

|

-Wlth a closing-

a plura.Tlty of cyli

dmts ‘conngcte d to “said - tubu

4 plura lity
suctlon-valve ofa heed inclosing each of said

I for establishir

39 is similar to the herelnbefor_f]_,ﬁ Jeseribed
 pipe for the su‘fgly of gas to the motor, 1t be-

1ng constltute

y sevel‘ﬂ.l lengthe of tube 40 |

of plllare and- enga ingeach of the hoods,

'
8,
oo
i
.

-sha,ft 1 and 1 meunted in heods rowded Wlth a bra,neh or' -

as 41 and 42; but the
mode of attachment of these hoods i is differ-
_ent, the head of each cyhnder being provided =~
plate 43, (see Fig: 1,) the 70

70

screw-threaded rod .44 of which 1s serewed s

46 i m posﬂnen
47 1s screwed on the end of t
holds the hood (41 or 42) down on the jacket-

1nder-bedy

‘into & nut 45, maintalmng a perfarated disk:
At the u per art a box-nut

e Tod 44 and
75 |
- cover 48; whlch Is thus held ﬁnnly on the cyl— S

Having now pertleularlv descnbed a.nd as-

certdined the nature of the said invention and
in what manner the same is to be perfonned
| we declare that what we claimi is—
1. A 1nu1t1ple cylinder internal - combuis~
tion'engine, eem]prlsmg the combination with
inders, each provided with a-
suction-valve, of a ‘hood inclosing said valve, 85
& pair-of plllars arranged in eperatwe rela- .
tion .with Tespect to each of said hoods, &
cross-bar mounted upon each } air of pllla.rs B
and enga'img each of the hoods, means for

securing the ¢ross-bar in p051t10n condiits -
_fer establis

.
'
o
.
L
1
a
[
T
.

hoods; and a. ; eommen
cendulte

20A multlple cyhnder internal- cemhus—
tlen engine, comprising the eemblna.tlen Wlth

) plnr ality. of ¢ cylinders, each provided w
suetlon—va,lve of & ho

d incloging each ef said

.....

valves, certaln of said-hoods provided witha
pair ef tubu]ar extensions and the.other of '
$aid hoods prewded with s single tubularex-
tension, a pan' of plllars arra.nged in opera-

with a o

100

tive relatlen with' respect’ to ‘each of- sad
hoeds a cross-bar mounted uﬁon each | paicof -

¢ heods means
031tlen con-
lar extensmn

ﬂla,rs end engaglncr eachi of t.
for securing the. cross-bar in

10§

for estabhshmg ‘comimunication : between the .

thI] eng

......

, geods and 8 common eupply—plpe for smd cen- .
duits |
T3 A multlple-cylmder lnternel combus-'
me, eem rising the combmetlon Wlth L
of ¢ylinders, each provided witha

110

valves, certain of said hoods provided with a

pair of tubnlar ‘extensions and.the other of
‘said hoods preﬂded with a single tubular ex-

-tensmn a pair of plllare arra,nged in opera-

| tive refa,tlon with respect ‘to each of sa..-ld

hoods; a ‘cross-bar- mounted upon esch pair

-y,

means for seeunn

the eross—ba.r n pomtmn o

conduits connegted to'said tubular extension

g cemmumeatlon between the

* o A
ro -k

Hoods, a common su? { - pipe for said con-

duits, a lar

sa1d sup e'to said'conduits; a screw se=
E hal?—collars in pemtmn andastir-

air ef hal rs for cenneotmg

eurlng t

rup beaMg against one of said’ cellars, and_ -

throu vh which the said screw passes.
4 A

multlple cylmder mternal combus-'

ge.
hing commumcatlon between the- o
supply-plpe fer sald" -




815,802

tion enﬁne : (E‘om];i)rising the combination with | eylinders, conduits for establishing communi-
yof ¢

& pluralit yiinders, each provided with a
suction and an outlet-valve,-of a hood inclos-
. Ing each of said suction-valves, a pair of pil-
lars arranged in operative relation with re-
spect 'to each” of said -hoods, & cross-bar
mounted upon each pair of pillars and engag-

‘ing each of the hoods, means for securing the -
-cross-bar 1n' position, means for suitably op- |
1o erating the suction-valve, conduits for sup-

- - P
‘plying a cooling medium to-each of the said

“cation between the hoods, and a comimon sup-

| ply-pipe for said last-mentioned conduits.

In testimony whereof we have hereunto
set our hands in presence of two subscribing

‘witnesses. |
| - ALBERT DE DION.

| GEORGES BOUTON
Witnesses: . o

EMiLe KLOTE,

PiERRE LEINE.
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