
B, E, HALWERSTADT, 
GAS ENGINE, 

APPLICATION FILED AUG. 23, 1907. RENEWED SEPT. 7, 1909. 

936,318. Patented 0ct, 12, 1909. 
38HEETS-SHEET 1. 

w Stre, assass rW ent or 

(2. €3 - 74 vy, 43416--- 
Attornagery 

  



B, E, HALWERSTADT, . 
GAS ENGINE, 

... APPLICATION FILED AUG, 23, 1907, RENEWED SEPT, 7, 1909, 

936,318, Patented Oct. 12, 1909. 
28HEETS-S.H.E. 23s 

res 

d 
a6 

o 

a W an da 

w Sears (73.8 XA-6-enofa-e? 
ove (, Z wr, /? -ée-- 

o, "" ; 2 r \; i, Y 

  

  

  



3 5 

4 5 

it. 

, s 

UNE t s 
-- 1.5 SATES 

Bisai R.A.Y. 3, AAY VERSEAT, QF LEE'3N 8, Hio. 
GAS-ENGINE, 

$36,318. 
Agglicatios. filed Áugust 23, i907, Serial No. 339,807. Renewed September 7, 1963. 

Specification of Letters Patent. age age 

To all uphon it may concern: 
Be it known that , BeRTRAM. E. ii. ALVER 

STADT, a citizen of the inited States, 
ing at Leetoia, Columbiaia cotlity, State 
of Ohio, have invented or discovered new 
and useful inp'ovements in Gas-Eagles, 
of which the following is a specification. 
My inventioli relates to gas engines and 

consists in providing means whereby the 
valves and the ignite are operated at the 
first revolution of the crank shaft after the 
govel'Boi' has released the valve and ignifer 
controllers or has assumed the position whereby gas may be again supplied to the cylinder. 

Heretofore, it has been common to al 
range the control of the valves ind the ig 
liter so that the valve shaft, which makes 
one revolution while the crank-shaft lakes 
two revolutions, will operate the valves and 
the igiliter at every revolution of the valve 
shaft, or at every other revolution of the 
engine shaft. It is apparent that, in such a 
method of regulation, the speed of the en 
gile will natelially decrease after the gov 
error has operated to permit the gas to be 
supplied to the cylinder, due to the fact 
that the engine' inas to make two revolutions 
after the governor has operated, as de 
Scribed, before another explosion can take 
place. With my invention, but one revolu 
tion at most of the crank shaft is l'equired 
after the governor has set free the devices 
for supplying gas before another explosion 
caia occur. By any invention, therefore, the 
regulation is more perfect and the weight of 
the fly-wheel may be greatly reduced. 

Refelring to the drawings, Figure 1 is : 
side elevation of a portion of a gas engine 
embodying my invention; Fig. 2, an end 
view, partly broken away; Fig. 3, a view 
similar to Fig. , the parts beling in a ditter 
ent position; and Fig. 4, an end view of the 
parts in the same position, parts being in 
section and broken away 
On the drawings, I represents the cylinder 

of Iny gas engine; 2, the exhillist valve; 3, 
the intet valve; and 4, the igniter alia, the 
details of the atter being initted as they 
aire well known.' 
4 is he piston roci and 5, the valve () re 
ing shaft, the latter being driveti iii all 

mainer firou tie fortie', s) that it 
slait slaii islate, as is listial, Illi (, ; it'e 

e crank saf oiaies twice. 

S. resid - 

site sides if the 

en the can 30 to the left. 

represents; a lever pivoie; 
below the 'ytidier, otye (it 
ing piv ( ; ally tile; it to t 
the exist , ; is 2, wiili 
ly tie : i: ; ; ) will ti: i , : ;: ' ' () 83 
be Reitiate is i; ; ) is . ; ; , ; ; , f is 
level' opi}{}st: tie e i it, ch'i it: valve 
stela: S is kicket it: ; : it 
}}}'alicies a i{}. 
The sh;it is is tie is it sie: ’k 65 

which is 'ot at all y if i is stifi : it si is 
aisle the 'coil. iii) callies three aii's of :: ) is 
12 a nil 13, 4 at ( ), anti is a 1: ... that: 

: two pairs if tails seig jei Yeel ille 
said branches 9 and 10 of the is '' ... She 7e 
illennie's of each is: i) of 'it is is fi : ) - 

sieve it gr:re. 
with reference to each the ". . . it is, 
lie it diffei'eli lanes. 
The lower brant: 1 () as twi, 

l'anches is a 1: 19, the ' ' ' ' ' N is 
forwarly to a position is tiel. t 
and is provided with the roller { 
inlay coijperate with either of the 'i as 12 
or 13, as will be explained. The 'ach 1980 
carries the lever 21, having i\otel t it'!'et?, 
at one end the stem 22 of the valve 3 list 
at the other end the roller 23, which lay co 
operate with either the cans -i ild 5, as 
will be presently explained. The valve 3 85 
is seated by the spiring 24 as st:(in is the 
1 : 'e ai'i'a Iged to engage W. 
4 and lift the same aid theirely case a 
electric spark in it manne' well i, CY. 96. 
25 is a rock shaft operatedly, the engine 

governor hereinafter to be described. This 
shaft has sectired thereto the peatient a 'll 
26, which when swung to the front of Fig. 
3 may have its (ywei' end til Eo win oil to;) 9 3. 
of the rigid pin 27 secured in the branch 18 
of the lever 6, when the can i2 or i3 as 
lowered the forward end of the ever, he 
pil: 2S in the end of the ai'til 25 is a stop 
to engage the side of the pil 27, the sleeve i80 
it also carries opposite the calls 12 kild 
23, the canas 29 and 39, which have each in incline 31 running diagonally of the axis 
of the sleeve, the incline or the cala 29 
ruining from the can 12 to the right all 

The pei' 
"anch () of the eye' is has the two bi'ai ches 

3:2 at 3:3 lying over the sleeve, one is ranch 
one side of the eans 12 and 13 and the 
ther rauch oil the other side. These 
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is locked by the airn 26. 
the cams 29 and 30 will cause the sleeve 11 
and all the cans thereon to reciprocate 
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branches carry rollers 34 and 35 arranged the outlines of the cams which happen to be 
to be engaged by the cams 29 and 30 at each in their planes at the particular instant of 
revolution of the sleeve, when the lever 6 the release of the pin 2. The sleeve 11 does 

back and forth every full revolution. As 
the inclines 31 are between the calls 12 and 
13, the reciprocatious take place when the 
cains are horizontal and therefore out of ell 
gagement with the roller 20, and there is 

5 

20 

no obstructign to prevent the sleeve noving 
longitudinally whenever, either of thein 
clines 31 rides against either of the roller's 
34 or 35. The inclines 31 are of such a 
length that either the cam 12 is thrown 
above the roller 20 or the can 13 is thrown 
above the same. 
The cams. 14 and 15 are shifted as the 

sleeve reciprocates so as to first presente 
above the roller 23 and then the other. The 
cans 16 and 17 as they reciprocate will be in 
position to operate the igniter lever 4 at any 
half revolution after the arm 26 releases the 
lever 6.. 
The shaft 5 carries the bevel gear 86, 

meshing with the bevel gear 37 on the gov 
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ernor stiaft 38, carrying the arms 39 of the 
centrifugal governor 40 of a well-known 
type. The arms 39 are connected by the 
links 41 to the sleeve 42 slidable on but ro 
tary with the shaft 38. The rock-shaft 25 
is provided with the forked arm 43 pivoted 
to the pins 44 on the collar 45 on the sleeve, 
this collar being in a groove (see Fig. 2) in 
the sleeve, so that the collan inay follow the 
reciprocations of the sleeve but cannot rotate 
with it. - 
If the parts are as in Figs. 1 and 2, the can 

13, being in engagement with the roller 20, 
has caused the lever 6 to be rocked so as to 
open the exhaust valve 2. As the can 18 
asses from the roller 20, the valve 2 closes. 
following this the cam 15 actuates the lever 
21 so as to open the inlet valve 3. The can 
15 then releases the lever 21 and the spring 22 
closes the valve 3. Toward the close of the com 
pression stroke, the cam17 actuates the igni 
ter lever 4. Then the explosion of the gases 

the working stroke takes place. 
These steps are repeated until the speed of 
the engine is so great as to cause the gov 
ernor to rock the shaft 25 and bring the lower end of the arm 26 over the pin. 27. 
This locks the exhaust valve open and holds 
the lever 6 so that the cams 12, 13, 14 and 15 
cannot actuate the valves. When the arm 
locks the iever 6, the rollers 34 and 35 are 
held down so that the cams 29 and 30 pass 
between tand alternately engage, the said 
rollers, thus causing the reciprocation of thé 
sleeve 11. As soon as the speed of the engine 
slows down to a certain rate, the governor 
removes the arm 26 from the pin2, whereby 
the rollers 20 and 28 are permitted to follow 

This action of Jiot reciprocate while the arm 26 is inactive 
because one of the cams 29 and 30 passes 
under one of the rollers 34 and 35 while they are in their raised position; it is only when 
the rollers 34 and 35 are lowered and the 
cams 29 and 30 are passing between them 
that the reciprocation takes place. It is thus 
seen that, by making the cams in pairs and 
causing them alternately to come into posi 
tion for actuating the valves, I have pro 
vided a means whereby, as soon as the gov 
ernor acts to release the pin 27, the gas is 
exploded as early as the first revolution of 
the engine. 
The first suction-stroke of the engine after 

the governor permit the inlet vive to be 
opened, that is, after the engine speed falls 
below a predetermined rate, fills the cylinder 
with explosive gases in the well-known 
manner. -- . 

I make the cams 12 and 13 with grooves 
so as to guide or keep the cam 30 and the 
sleeve in proper relative positions, but other 
means may be used for the purpose. 

I do not wish to limit myself in the precise 
elements and combinations shown and de 
scribed, as it is apparent that various other 
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means could be used to reciprocate the sleeve 
and operate the valves, or to provide means 
of admitting gas on the part revolution of 
the engine. 

I claim 
1. In a gas engine, a gas inlet valve, means 

preventing the opening thereof when the 
speed of the engine reaches a predetermined 
rate, and mechanical means for opening the 
said valve for any suction-stroke provided 
the speed of the engine has dropped below 
said rate. 

2. In a gas engine, a gas inlet valve and 
an ignition device, means for preventing the 
opening of the valve when the speed of the 
engine reaches a predetermined rate, and 
mechanical means for opening the said valve 
and actuating the ignition device in series at 
the next suction-stroke of the engine after 
the speed thereof falls below said rate. 

3. In a gas engine, a gas inlet valve, a 
valve-operative device, means for openin 
the said valve at certain positions of the sai 
device while the speed Pthe engine does not 
reach a predetermined rate, means for pre 
venting the opening of the valve when the 
said rate is reached, and mechanical means 
for opening said valve between the said cer tain positions of said valve-operating de 
yice upon the reduction of the engine speed, 
below said predetermined rate. 

4. In a gas engine, an exhaust valve, 
means 'foil locking it open while the speed 
of the engine is at or above a predetermined 
rate, . and theans independent of the gas 
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pressure for releasing the locking means for 
any suction-stroke provided the speed of the 
engine has dropped below said rate. 

5. in a gas engine, a gas inlet valve, a plu 
rality of speed cams for actuating the same, 
means for making the said cams inoperative 
to actuate the valve, and means for causing 
the cams to be alternatively in position to 
operate the valve when released. 

6. In a gas engine, a gas inlet valve, a 
pair of spaced cams for actuating the same, 
means for bringing the cams alternatively 
in position to operate the valve, means for 
preventing the valve from actuation by said 

30 

jams and for releasing said preventin 
means so that the cam in position aforesai 
may actuate the valve. 

7. In a gas engine, a rotary cam shaft, a 
sleeve rotatable with but slidable on the 
shaft and carrying a pair of oppositely 
placed but staggered cams, a gas valve 
adapted to be actuated by the cams, means 
for preventing the cams from actuating the 
valve, and means for causing the sleeve to 
reciprocate during such preventing opera 
tion, so that the cams shall be alternatively 
in position to actuate the valve when re 
leased. . . 

S. In a gas engine, inlet and exhaust 
valves an igniter arm, a cam shaft, double 
'ans thereon for operating the valves and 
igniter arm, means to make the camsinop 
erative when the engine speed reaches a 
certain value, and means to reciprocate the 
cams to cause the engine to operate at the 
first revolution after the action of the cams 
is made operative. 

9. In a gas engine, a cam-shaft, double 
cams rotated thereby, a means for governing 

3 

the speed of the engine, and means for 
reciprocating the cams to continue the op 
eration of the engine at the first revolution 
after the action of the governing means. 

10. In a gas engine, a cam-shaft, a sleeve 
on the cam-shaft carrying cams, a speed gov 
erning device, and means for sliding the 
cams on the shaft to continue the operation 
of the engine at the first revolution after 
the action of the governing means. 

11. In a gas engine, a cam shaft, double 
cams thereon off-set from each other, gas 
valves operated by said cams, means for re 
ciprocating the cams alternately at each half 
revolution of the crank shaft whenever the 
engine exceeds a predetermined speed, and 
means for making the cams inoperative until 
the engine speed has been reduced to said predetermined speed. 

12. In a gas engine, a reciprocable sleeve, 
off-set cams thereon, a gas valve, a valve op 
erating element engageable by one or the 
other of said cams according to the position 
of the same, means for preventing the cams 
from engaging said element when the speed 
of the engine reaches a predetermined value, 
and means for reciprocating the sleeve so as 
to bring the cams consecutively in the plane 
of the valve-operating element so that when 
the speed of the engine falls to said prede 
termined value, the first cam to be in the 
said plane will actuate the said element. 

Signed at Leetonia, Ohio, this 16 day of 
August 1907. 

BERTRAM E. HALVERSTADT. 
Witnesses: 

JoHN R. ARNOLD, 
A. Z. BALLANTYNE. 
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