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To all whom, it may concern. 
Be it known that I, SIEGFRIED ROSEN 

ZWEIG, a citizen of the German Empire, re 
siding at Erie, in the county of Erie and 

5 State of Pennsylvania, have invented cer 
tain new and useful Improvements in Walve 
Gear; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable other's 
skilled in the art to which it appertains to 
make and tise the same, reference being had 
to the accompanying drawings, and to the 
letters of reference marked thereon, form 
ing part of this specification. a ' 
My invention relates to reciprocating en 

gines and has for its object the construction 
and arrangement of the valve-gear of an 
enigne in such a manner that the vibration of reciprocating parts is practically elimi 
nated. - 

In carrying out the objects of my inven 
tion I mount a shaft outside of the 
the engine, on a plane with the exhaust 

'yalves, which shaft extends from a point in 
25 vertical line with the axis of the main shaft 

backward along the side of the engine bed 
and through the housings of the valve stems 
of the exhaust valves of the engine, and 
upon said shaft within said valve-stem hous 
ings are placed valve operating cams which 
are so timed as to open the exhaust valves 
at proper time with relation to the move 
ment of the piston. Upon this horizontal 
shaft I mount a centrifugal governor mech 
anism, which is adapted to control pitch of 
the inlet valve controlling eccentric, which 
is also mounted on and rotates with said 
shaft. 
Within the inlet valve-stem housings I 

mount a horizontal rock-shaft which is oper 
ated by an eccentric-rod, extending from the 
eccentric heretofore mentioned. Upon this 
rock-shaft within the inlet valve-housings are 
secured cams which operate the inlet valves; 
the cams on the rock shaft being so timed as 
to oparate both inlet valves from one rock 
shaft. 
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The features of my invention are herein 
after set forth and described and illustrated 
in the drawings as follows:-Figure 1 is a 
plan view of a portion of a steam engine 
embodying my invention. Fig. 2 is a side 
view of the same. Fig. 3 is an end view of 
the engine cylinder removed from the en 
gine bed, and with the governor mechanism 

tion of the arrow in Fig. 2. 

bed of 

removed from its shaft, looking in the direc Fig. 4 is a like 
view of the engine cylinder with the eccer 
tric and its rod removed. Fig. 5 shows.a 
side view of an engine cylinder having is: 
one exhaust port, parts thereof being broke:: 
away. Fig. 6 is a vertical central section 
of the same on the linea--a in Fig. 5. Fig. 
7 shows an end view of the inlet valve rock 
shaft and valve operating cams thereon, re 
moved from its supporting bearings, show 
ing the relations of the cams to each other, 
the oscillating thereof being indicated by 
arrows. Fig. 8 is a like view of the exhaust 
valve shaft, and valve operating cams there 
on, showing the gelation of the cams' sur 
face to each other. 

In these drawing A indicates an engine 
bed, and A' indicates the cylinder thereon. 

B indicates the bonnets or housings of the 
valve stems of the inlet valves, and B' indi 
cates the housings of the valve stems of the 
exhaust valves of the engine. The inlet 
valves and exhaust valve mechapism are not 
shown in Figs. 1, 2, 3, and 4 but are indi 
cated in Fig. 5 and an exhaust valve is 
shown in Fig. 6, in longitudinal section; but 
no claim is made therefor herein, the same 
being reserved for a separate application. 

pon the crank-shaft C of the engine, I 
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85 
place a screw-gear C indicated by Broken 
lines, and parallel with one side of the en 
gine bed AI mount a governor shaft D in 
bearings d upon brackets d' secured to the 
side of the engine bed, so that it will be seen 
said shaft D is at right angles to the crank 
shaft C. Upon the end of said governor 
shaft D adjacent to the crank-shaft C, I 
secure a screw gear wheel D. preferably of 
the same diameters as the diameter of the 
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screw gear C on the crank-shaft of the en. 
gine. Adjacent to the opposite end of said 
governor shaft D, I mount a centrifugal gov. 
ernor mechanism E of usual and ordinary 
construction, said governor mechanism be 
ing connected with and adapted to control a 
valve operating eccentric in the usual man 
ner. The shaft D passes entirely through 
the governor mechanism and the eccentric 
mechanism, and extends through the bonnets 
or housings B of the exhaust valves of the 
engine, wherein it is mounted in suitable 
hearings (not shown). In Fig. 1, the bon 
nets B are shown with the upper portions 
thereof broken away, thereby disclosing 

100 

05 

. 

  



y 

2 

valve operating cams D and D secured 
upon said shaft D. The cam D being 
s as having moved the valve stem back 

ward in the act of opening the exhaust 
valve (not shown), on said valve stem, and 
the cam D being in the position thereof 
when its corresponding exhaust-valve St 
shown) is closed, the valve-stem-anti-fric 
tion roller f being shown as bearing against 
the low side of the cam D. The relation of 
the cams D* and D on the shaft D are di 
rectly opposite to each other as shown in 
Fig. 8; and as indicated by the arrow in 
said figure, said shaft D, and valve operat 
ing cams.D and D thereon, have continu 
ous rotation. It will be understood that 
these exhaust-valve operating-cams D* and 
D* are not controlled in any manner by the 
action of the governor mechanism E, but 
that they revolve in proper relation to the 
revolutions of the crank-shaft C of the en 
gine, and that each of said cams at each 
revolution thereof, opens its correspondin 
exhaust valve to the greatest extent of E. 
valve; that is, the exhaust-valves are al 
ways given their maximufn of movement. 

In the construction shown in Figs. 5 and 
6, wherein is shown a single centrally lo 
cated exhaust-valve F, I place upon the 

30 shaft D a single cam Dhaving thereon 
E. It will be seen however, that the two 
"cam-services d' and d, on the cam D bear 
the same relation to each other as do the two 

as cams D and D8 shown in Figs. 1 and 8, the 
ole difference in operation being that the 

single exhaust-valve F will be opened twice 
with each revolution of the shaft D, while 
in the case of two exhaust-valves, each one 

40 thereof is opened but once with each revolu 
tion of the shaft D. 
Upon the shaft D preferably between the 

governor mechanism. E and the valve-stem 
housing B' next adjacent thereto, I place 

45 the usual valve operating eccentric G, upon 
which is mounted the governor eccentric G 
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which revolves in the eccentific-strap and . 
yoke G and through the eccentric-rod G', 
controls the movement of the crank f of 
the rock-shaft H. This rock-shaft H ex 
tends through and is mounted in bearings 
(not shown) in the bonnets B of the hous 
ings of the valve-stems of the inlet-valves 
(not shown) of the engine. Upon the 
rock-shaft H within the bonnets B I. 
secure valve operating cams J, and J', 
the cam J opening its corresponding valve 
at one oscillation of the rock-shaft H, and 
the cam J operating to open its correspond 
ing valve on the reverse oscillation of said 
shaft H. 
In Fig. 1 are shown portions of each ahti 

friction roller 5 (see Fig. 7) mounted on 
the valve-stems (not shown) of the steam 
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as inlet valves of the engine, and in Fig. 6 is : 

oppositely disposed cam-services d' and 

1,039,587 

likewise shown the anti-friction roller f (see 
Fig. 8) on the valve stem of an exhaust 
valve. 

It will be observed from the foregoin 
and from the drawings accompanying this 
application, that I have eliminated from my 
improved valve gear all the usual recipro 
cating mechanism for controlling the ex 
haust-valves, and have reduced the weight 
of the reciprocating parts of the valve gear 
for controlling the inlet valves of the ent 
gine to the short eccentric rod, yoke and 
strap, extending between the shaft D and 
the rock-shaft H, so that there is practi 
cally little or no inertia to be overcome by 
the governor mechanism in controlling the 
opening and closing of the inlet valves of 
the engine. Another advantage of the con 
struction and arrangement of mechanism. . 
herein shown and described, is that it en- 85 
ables me to so locate the valve mechanism 
for controlling the inlet and exhaust of 
steam to and from the cylinder A as to re 
duce the amount of cleasance ordinarily 
incident to such valve mechanisms. This 
feature however is not claimed in this ap 
plication, but is reserved for another ap plication. 
Having thus fully shown and described . 

my invention so as to enable others to con- '95 
struct and utilize the same, what I claim 
as new and desire to secure by Letters Pat 
ent is:- 

1. The combination in an engine valve 
gear of a valve-stem housing secured to the 
engine cylinder, a valve-stem supported by 
said housing, an engine crank-shaft, a gear 
wheel secured thereon, a valve operating 
shaft extending from said engine shaft to 
and supported adjacent to the end of the 
valve-stem, a cam thereon adapted to en 
gage and operate said valve-stem, and a gear-wheel on said shaft inter-meshing with 
the gear-wheel on the engine crank-shaft 
whereby said valve operating, shaft is con 
tinuously rotated so as to E. said wave 
stem at each revolution theseof, substan 
tially as set forth. 

2. The combination in an engine valve 
gear, of valve-stem housings for the ex 
haust and inlet valves secured to the en 
gine-cylinder, valve-stems supported in said 
housings, a crank-shaft, a shaft. geared 
thereto and extending through the exhaust 
valve-stem housing, eccentric mechanism on 
said shaft, cam-mechanism thereon adapted 
to actuate the stem of the exhaust valve, a 
shaft mounted in the housings of the inlet 
valves, cam-mechanism thereon adapted to 
actuate the stems of the inlet valves, and 
crank and eccentric-rod mechanism extend 
ing between said eccentric mechanism and 
the last mentioned shaft, substantially as 
set forth. - 

3. The combination in an engine valve- 30 
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gear, of valve-stem housings for the ex 
haust and inlet valves secured to the en 
gine cylinder, valve-stems supported in said 
housings, a 'crank-shaft, a shaft geared 
thereto and extending through the exhaust 
valve-sièm housing, cam-mechanism on said 
shaft adapted to actuate the exhaust valve 
stem, eccentric mechanism. on said shaft, 
governor mechanism on said shaft for con 
trolling the throw of said eccentric, a shaft 
mounted in the housings of the inlet valve 
stems, cam-mechanism thereon adapted to 
actuate the inlet valve-stems, and crank and 
eccentric-rod mechanism extending between 

5 said eccentric and said last mentioned shaft, 
substantially as set forth. w 
4. The eombination with a reciprocatin engine composed of the usual engine bed, 

crankshaft, piston cylinder and piston, and 
piston rod, pitman and necessary connec 
ions, inlet and exhaust valves and valve 
stem housings, secured on the piston-cylin 
der, of a shaft mounted parallel with the 

3 

piston-rod of said engine, in bearings on 
the engine bed and in the housing of the 
valve-stem of an exhaust valve of the en 
gine, a valve-stem actuating-cam secured on 

25 

said shaft within the housing of the valve 
stem of the engine exhaust valve, an eccen 
tric mounted on said shaft, a governor 
mechanism on said shaft adapted to control 
the throw of said eccentric, a rock-shaft 

30 

mounted in the housings of the valve-stems 
of the inlet-valves of an engine, valve-stem 
actuating cams secured on said rock-shaft 
within said valve-stem housings, and crank 
and eccentric-rod mechanism extending be 
tween said rock-shaft and said eccentric, 
substantially as set forth. . . . . . 

In testimony whereof affix my signac 
ture, in presence of two witnesses. 

SIEGFRIED ROSENZWEIG. 
Witnesses: 

P. W. GIFFORD, 
H. M. STURGEoN. 
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