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7 till 'i?'). it in it, it is "'rn " 

e ii kry, that. . . vi.1, Ev E!). iii., a 
tion of the power cylinder of a gasolene mo 
tor and the parts relating to my invention. 

citizen of the sited States. and a resident Fig. 2 is a view in vertical cross-section of 55 
: if ... iirii; in the ceiji is (if Kane and State the motor and the parts comprising my in 

5 if iliigis, have invenied certain levy and yention, taken online 2-2 of Fig. 1. Fig. 3 
ise fill list ovements in Valves for Ex- is a detail view illustrating partially in ele 
tosive-Engities; and I do hereby declare vation and partially in cross-section, taken 

it; at the following is a full, clear, and exact on line 3-3 of Fig. 1, the parts for control- 60 
description thereof, reference being had to ling the tension of the exhaust valve spring. !e the accom a tying drawings, and to the let- Fig. 4 is a fragmentary side view, with parts, 
ters of reference ina'ked therei, which in section, of the sparking cam and gear. . 
for in a part of this specification. Fig. 5 is a detail plan view of the valve seat 
This invention relates to improvements in for the intake valve. Fig. 6 is a detail plan 65 

explosive engines and more, particularly to view of the intake valve seat and an arm by 
is a iiians for controlling the tension of the vhich the tension of the intake valve spring 

s: Flags which are applied to close the tiet is controlled. 
aid exhat is waives if such an engine or As illustrated in the said drawings, 5 in 
if it)}. dicates the explosion cylinder of an internal 7U 

In explosive engines of the kind having combustion engine. Within the said cylin 
20 an illet alve of the automatic type, that is, der is a piston 6 of a familiar form with 

one which is ope; jed by the Siction in the which is connected a piston rod 7. A crank 
cy ifier of he engire and is closed a to- casing is attached to the lower end if the 

, the spring a list he cylinder, the same being composed of two 75 
e valve quickly a tid sections S and 9 which are provided with rib 
if enough f \ effect i : ind groove connections at their margins 

profit closing of the valve. 'e- where they are joined and are secured to 
: it desirabie degree of press ire or get her lay means of bolts 10, 10. In said 

rtici to ?er, the is let valve, or files roi. crank-casing are located two parallel crank 80 
st in it, the tiet valve it reins in oper leg disks 1 and 12. The said crank disks, 

3:) - oil: for the prise altity of exits which serve as balance wheels, are mounted 
iii Ntire is eit the cylinder of the ers: i.e. i lion stub or sectional shafts 13 and 14 which 
it si; it a engine the ex:iisi valve, which tire a xially a lined and rotatively supported 
w thanically inci e ii, sedily nea is in tie walls of the eraiak casing. At a point 85 

it is siri i of a 1::iter. iiity distant from their supportin 
3. st (it: ; fis. {, -rank lisks 1 and 2 are unite 

y; it's for it rains of a crank pin 15. to which the 
' ' , ; , f the pistot rod 7 is connected. 

it is ri ri: ; c.c. is to 3:sil stafis i3, 14 and l3 are tapered in 90 
r it: ; a tie. is ir arts, which enter the crank disks and 

i { f} isi, ; : " ::::::, ; ; i.e. retiusgs in said disks are correspond 
\sigris. ingry taperett, i? said shafts aid disks be 

is locked together by means if nuts 16 
which engage the screw-threaded ends of the 95 

| Si afts to camp the tapered elids of the 
: S. : tapered wall is of this openings 

a . 

tipper at the cylinder 5 is provided 
, it in a tiari' 20 through which the ex- 100 

: s 
is siv. ixture is admitted to the cylinder 
as it is coaii is: in products are discharged. 
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2. 

portion of the cylinder, said extension being 
provided with upper and lower chambers 21 
and 22. The upper of said chambers (de 
noted by 21) forms the supply passage for 
the explosive mixture and opens into the 
chamber 20 through an admission port in 
the upper wall of the chamber. The said 
chamber 2i has in its side wail an inlet open 
ing provided with internal screw-threads, 
for the attachment thereto of a supply pipe. 
The lower chamber 22, which constitutes the 
exhaust passage for the combustion prod 
ucts, opens at its top into the chamber 20 
through an exhaust port in the lower wali of 
the said chamber 20, and is provided with a 
lateral obliquely disposed neck forming an 
exhaust opening, and which is provided 
with internal screw-threads for the attach 
ment thereto of an exhaust pipe. 
For opening and closing the Supply pas 

sage 21 there is provided an automatic valve, 
that is to say, one which is opened by tile 
suction of the intake stroke of the piston 
and is automatically closed by a spring. 

5, The disk 23 of the said valve is located in 
the passage 20 and bears upwardly against 
a valve seat ring 24 which is inserted into 
the inlet port in the horizontal wall be 
tween the chambers 21 and 20. The said 
valve disk is provided with a valve stem 25 
which extends upwardly therefrom through 
a cylindric guide 26 which is supported 
centrally on the valve seat ring by radial 

Surrounding the said valve stem is 
a coiled actuating spring 2. Said spring 
bears upwardly against a fange 28 on a 
collar 29 which is loosely mounted on the 
said valve stem, the said collar being pro 
vided in its upper side with opposite re 
cesses engaged by the ends of a stop pij. 
30 inserted transversely through the upper 
end of the valve stem and which limits the 
upward movement of the said collar 29 on 
the said valve stem. The said spring 27 
bears at its lower end against a noving part 
of the tension controlling means. 
The exhaust chamber 22 is provided with 

an upwardly or inwardly facing valve seat 
31 which surrounds the exhaust port in the 
horizontal wall which separates the said 
exhaust chamber from the chamber 20. Fit 
ting on said valve seat 31 is a valve disk 
32 which is adapted to move upwardly or 
into the chamber 20 when the exhaust valve 
is opened. A valve stem 33 is attached to 
the valve disk and extends downwardly 
therefrom, through a guide passage pro 
vided in an upright guide tube 34, hich is 
inserted through and secured in the hot 
tom wall of the exhaust chamber. Below 
the lower end of the said guide tube 34 and 
loc, sely surrounding the valve stem 33, is a 
collar 35 which is adapted to vertically slide 
on said stem and is provided with a recess 
in its upper portion adapted to receive the 
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lower end of the said guide tube, on which 
said collar also vertically slides. Surround 
35, and adapted to bear upwardly thereon 
is a coiled actuating spring 36 which bears 
at its lower end upon a f collar 37. 
The said flanged coller 37 is loosely mounted 
with respect to the said valve stem by means 

I of a stop pin 38 inserted transversely 
through the said valve stem. 
The mechanism for operating the exhaust waive of the engine is located in an auxiliary 

40 secured to the section 9 of the 
crank casing by means of screws 41, 41 and 
is constructed as follows: Secured to the 
outer end of the shaft 14 of the crank disk 
12 is a gear wheel 42. A second gear wheel 
43, which is driven from the said gear wheel 
42, is rotatively mounted upon a shaft 44 
which is supported at its inner end upon 
the wall of the section 9 of the crank casing 
and at its outer end in an aperture in the 
vall of the auxiliary casing 40. Carried 
by the said gear wheel 43 is a cam disk 45 
which is preferably made integral there 
with. Pivotally supported within the said 
auxiliary casing 40 is a horizontally ar 
ranged vertically'swinging lever 46 adapted 
to bear against the lower end of the valve 
stem 33 which extends downwardly through 

ing the waive stem 33, below the said collar 

70 

75 

85 

90 

95. a guide passage formed in an upwardly ex 
tending tubular neck 48 made integral with 
the top wall of the auxiliary casing 40. Piv 
antifriction roller 47, with a portion thereof 
projecting below the said lever, said roller 
being adapted to engage the can disk 43 which oper 
ift, the ex s through the said lever 46 to 

valve disk 32 from its seat. 
For limitis: the downward movement of. 

the lever 46 tiere is provided a spring stop 
ruechanisa; comprising an endwise movable 
pitanger 50 nonted in the casing 40 with its 

king end of the said lever 46. 
is arranged in an inclined po 

slides in a guide passage formed 
in a plug 51 which is inserted through and 
secured it a thickened part of the wall of the 
casing 4-3. Said plug is made adjustable in 
said waii by means of exterior screw threads 
on the plug which engage interior screw threads in the opening in the wall through 
which it is inserted. Surrounding a reduced 
portion of the plunger 50, which is within 
the base of the aid plaig 51, is a coiled ac 
iliating spring 53 which acts against the 
outer end waii of the pl and an outwardly 
facing shoulder on the s, , ; plunger, to hold 
said plunger in contact with he end of said 
lever 46, which has a beveled end surface 
substantially at right angles to the plunger, 
The tension of tie spring 27 of the intake 

valve is automatically increased during the 
exhaust stroke of the engine piston and auto 

i 

otally supported on the said lever 46 is an 

| 

00 
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inner end in position for contact with the . 
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natically decreased during the intake stroke t 
f by means as follows: The hub of the rear s wheel 13 

the call disk 4: there?t), is provided witi, a 
centrie (55. The said eccentric engages a 

ls is 60, which is no is test et ween i wo iii. 
Y: 'tily extensing, horizontal fork anns (3. 
(in a vertically in valie head $2: he sail 
block being adapted to slide it ngiitiinally 

to backward and forward between the said fork 
allins 31, 1. At its outer end the said head 
(32 is provided with an aperture extending 
perpeidicularly therethrough and through 
which is iscite? the reduced end of a verti 

5 cally arranged operating rod 6:3. The eiid of 
said redeed portion of file rod 63 which ex 
tends through the firk (3:2 is screw threader 
and the said rod is secred rigidly in the 
head by means of ; it (34. apied to the 

2 end of the rod elow the head. Extending 
it wardly iri is e said eat 3:2, the ped 63 
passes thi'ugh a guide assage in a tubular 
eck 49, foruled apo, the auxiliary casing 

-40. and at is libel i through a guide 
25 assage formed in a projecting portion of 

the engine cylinde (cated at (the side of the 
xtensit the ''{}f which contains the chain 

le:'s 2i and 22. At its upper end, which ex 
tends into a liter'; exfension f the chan 

st set . . the said "it is is reticed ) size and 
ic vided wifi sers v threa?is. Over the said 
'ed lice stortio i ii' i' d is fitted a coijar 
65 which is chainpeii tiere in by nea is of a 
lock nut 67. On saic (?ia is a horizontally 

35 arranged aru (3S which as tes: is i? the valve 
stein 25 and is j's de?i at its end with a 
rit: which it astly eti (ies i.ie givide viii 
ider 26 and lot y, iii tie lower end of the valve spring 27 'e 

40 of the said rod the top w 
2. is provided with an enig, eit is 
sei'ew plug 69, through which a 
y "ench 'an ire inserted for tight eting or re. 

2 by a 

living the lock nii (5; at the apper ethi if 45, said roti. 

flirius, the triot if the in taiki ki roke. 
it's it st at f : it ille is ti (3.3 

it is ; it is its : w is sit 

which exteiids outvardly he soil 

. Aieve the upper end 
if the chainer 

spaniet" 

The operation of the aiove ties' ribed ten 
sit in controlling tiethanism is st timed th:t. 

, , , ; i. 

rairie: silii 
scribed. iii. ilisi (; ; ; 

| rig is ; ; ; ) in a 'sly 
treast ( i rii r is: 
crease (; ; ; ; , ' '. 
i? a tie ti: i , ; ; ; , ; 
xiie. . ; ; ; ; ; ; -, 

r: a ji 
l: ; ; ; ; 
tei is it w; 
he styl: it is: 

.." 

is via 
which is { } { 
exhat is , , , ; ; ; 
year to y, \ . ." 
ing lang: , ; 
eratic in if i. 
hast valve sii 
leis) in f { } e ii 
(reissect : it will 
tle it: i.e. " : 
' 're is sex ; ; ; 
inet 

the tesii is 
exhaist : it': 

vs. . . it;" 

liai aire!" 
; : . . . 

; : " : ; ; 
tiki, anti re 

lease in te::::it: ; (ii i e ii, take va, e s : ; , , 

viii) coinsists of tie coni ress it is a i ci 
it he i against its st': i. 24 y 

exari e i there or y the ni: . 

2", this city); tirg is valve to its easily 
operlei. I uring the next cycie if tir (gine, is 

in i- St 55 i tistion strikes, the intake aive lisk 23 will 

inder as it is compressed and exploded. 
Meanwhiie, however, the eccentric will have 

sit in where the . . ; 60 moved the at in 68 to a 
tension of the intake vaive sprisig 27 will is: 
increased to such in ext: it that tile sii it i: 
take alve will be closed ji:ky at it is a closed position against tie is: i , exerted 

45 during the exhaust stroke of the engine. 

it is in a it is: r 
: ; ; ; ; ; ; } t. ii; 
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shaft 80 and is adapted to be driven by the 
gear wheel 42 on the shaft 16 of the crank 
disk i:. . pon the outwardly extending 
end if he shaft 80 which extends beyond 
the (Ital bearing 82 and the retaining nut 
S3 is mount; d a can disk 85 which is secured 
to he said shaft and by Jeans of which the 
ignition, circuit is controlled. 
The top wall (if the 'hamber 21 is shown 

as provided with a well known form of de 
vic for testing the operatioli of the intake 
valve, consisting of a plunger 86 arranged. 
vertically in line with and adapted to act on 
the upper end of the valve stem, 25, said 
pisger being held normally at the outward 
finit of its movement by a spring $7. 

| claim as my invention :- 1. An explosive engine, comprising an in 
take valve adapted to be opened by suction, 
a spring applied to close said intake valve, 
and means including a member against 
which said spring onstantly bears, oper 
ated by the engine. ; or controlling the ten 
sion of said spring uring all of the strokes 
of the engine pis in, adapted to decrease 
the tension of said ring by permitting the 
same to expand at the time of the suction 
stroke of the engine piston and increase the 
tension of said spring by compressing the 
same during the remaining strokes of the 
engine piston. 2. An explosive engine comprising an ex 
haust valve, a spring applied to close said 
valve, means for opening said exhaust valve 
against the action of the spring, and means 
operated by the engine for decreasing the 
normal tension of the spring just preced 
ii, the firine of the exhaust stroke and main 
taining the decreased tension if the said 
spring during said exhaist stroke of the 
angine pist; i. | 

... An exitysive engi): ' ) frist g : i, in 
t:ke wive, a spiring a lapt. close said 
it take valve, at exhaist Valve. a spring al 
sitti to close said exh a list valve, a ti real. 
typerated by the eigrine for increasing : iii 
decreasing the tension in bot; (ii sail springs, adapted to decrease the tension of 
the it a lite valve spring during the section 
strike all to increase the tensit f 
saite diring the regaining strikes of the 
engine pist on aid aiso adapted to it it "east 
the normal tesi in of the exiii 1:st vily 
spring at a tie inst receiling tie (Sha is 
striki, id to in airfi file inci'eas: 'ision 
tring is 'enrail it is: strik's i it triat' 
ision, 4. An ax pissiys reline ('' ' ' 'isia: ; it 

t:ko v. '... : : i: ; ; ; ; ; l', 'i i \ is it'i 
and in risis. : : alve lis'. vili'i witi 
a vet's sen), a it'. stirr, iii ti tri 
stic alie : \ is , t?in is it w y - i. 
sail inlet valve, it a 'in pii which is: it 
s; iiig rests, e: wise it waii rod to 
whici said try is attachri. at liei is osi 

ovalief to said 'ot, earl it: 'it ri: 

is fir 

- - --ar'ws:--was-a-scessits& assaaaa- i. 
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ated by the engine in time with the piston 
stroke acting to decrease the tension of the 
spring during the suction stroke and to in 
crease the tension in the said spring during 
the intervening strokes of the engine piston. 5. An explosive engine comprising a 
power cylinier, a piston, intake and exhaust 
valves, each embracing a valve disk pro 
vided with a valve stein, an edivise nov - 
able rod arranged parallel with said valve 
stem and provided with two laterally ex 
tending aris, coiled springs surrounding 
the said valve stems and bearing severally 
against said arms, said disks being arranged 
to move toward each other in the opening 
of flhe valves, and the said springs acting in 
opposite directions to effect the closing of 
the valves, and means operated by the en 
gine giving endwise movement to said rod, 
said rod being shifted in a direction to cle. 
crease the tension of the intake valve spring 
and to increase the tension of the ex: st 
valve spring at the time of the suction 
stroke of the engine. (5. An explosive engine, a power cylinder, 
a piston, an intake valve, a spring allied 
to close the said intake valve, an 'Ali, list 
valve, a spring applied to close silii exhaust 
valve, theans for opening said exhaist valve 
against the action of said spring, an end 
wise movable rod provided with two later. 
ally projecting arms against which bear the 
spirings of the intake and exhaust valves, 
and means (sperated by the engine, for giv 
ing end wise novenient to said 'od. 7. An & Splosive engine corrising a 
pover virider, a histon, in take and exhaust 
valves, eith enracing a valve disk pro 
site with a gave ston, coiled syriags sur 
riti (li's saili Vive stea), a rid\vise nov 
:a!!e d irrigged a raile with said valve 
st in. anti is oviet with two rigid aris 
as; its whit', ti, is in 2s of it: it are art 
& Ni; Ist v Ai s.sive: ; ; ; y i.e. r. . . . . . Y. in is p 
:::ited this, it is ; ( : , gi'ily . A -t: 

( ' ' ' ). t , , ; ; , , 
N, ; ::sive in f. 
ever cy: 

i’ n iiii pig wi: h in : constity teose 
"e, it is endwise i? valie rod pro 

vided with a lateral n:rn agains, which the 

'e for 
civin. 

t s 
if it; it its if sai. 

spiring lears, ; , ; ; ea is for is is i? sis. ' 
(; litte, iv the crat is si: 't 
2. \'o (ndivise l; '(', it to : 
'ese i t . . . . . . . 

first ad a fied to 
ai i (i. e. 

it 

g 
t; 
it is , , ; ; ; ; ; five 
is . . . . . . trir si' is (, ; ; ; ; ; ) iiie 

ii sixt: s , , 

\ , ; ; ; ; ; ; c. 7 gin? c 1: 'isi is ver 
r", it; ; : . . . .'; sha: , 'tive 
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for controlling one of the ports of said mal tension of said spring at the time of 
cylinder, embracing a valve disk provided 
with a valve stem, a fixed collar on the 
valve stem, a coiled spring surrounding said 
valve stem and bearing at one end on said 
collar, said spring tending to always hold 
said valve closed, an endwise movable rott 
having a laterally extending arm which is 
provided with a ring which bears against 
the other end of said spring, and means for 
operating said rod from the crank shaft 
adapted to shift the rod to change the nor 

the suction stroke and to maintain said 
changed tension of the spring during the in 
tervening strokes of the engine piston. 

In testimony, that I claim the foregoing 
as iny invention a fix liny signature in the 
resence of two witnesses, this 16th day of 

July A. D. 190S, - AXEL LEVEDAH, 
Witnesses: 

R. A. WoRLING, 
W. W. ARMSTRONG. 

at''..si':-seats:::::::::::::::gsssssssssassis-----.   


