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To all whom it may conce77. 
Beit known that I, RICHARD G. MANIFOLD, 

a citizen of the United States, residing in the 
city and county of San Francisco, State of 
California, have invented certain new and 
useful Improvements in Governors for Steam 
Engines; and I hereby declare the following 
specification, with the drawings accompanying 
the same, to be a full and exact description 
of my invention. 
My invention relates to that class of steam 

engine governors wherein the centrifugal 
weights and other mechanism are attached to 
and revolve with the engine-shaft, moving di 
rectly the eccentric, which actuates the cut-off 
valve of the engine. 
Myinvention consists in mounting the main 

eccentric on a bearing, also eccentric with re 
spect to the engine-shaft, and partially revolv 
ing and adjusting this eccentric-bearing by 
means of weights controlled by centrifugal 
force and the speed of the engine, the object 
being to absorb in such bearing the thrust or 
resistance of moving the valve and thus main 
tain a positive position of the main eccentric 
thereby with respect to the speed of the en 
ge. - 

My invention also includes mounting the 
centrifugal weights on sliding rods instead of 
on radial links or arms, for their movement 
will be nearly rectilinearly uniform and iso 
chronal under changes of heat. 

It further consists in opposing the centrifu 
gal force of the Weights by means of an ad 
justable coil-spring housed and protected in 
a cylindrical casing and in various construct 
ive details, to be hereinafter more fully ex plained. 

Referring to the drawings, Figure 1 is a 
side view of one of my improved governors 
mounted in a band-wheel or pulley. Fig. 2 
is another side view of One of my improved 
governors with the main eccentric removed. 
Fig. 3 is a vertical section through Fig. 1 on 
the line acac. Fig. 4 is a side view of the main 
eccentric detached; and Fig. 5 is a side view, 
partially in section, showing the coil-spring 
for opposing the centrifugal force of the 
weights, 

Similar letters of reference on the differ 
ent figures are employed, representing corre 
sponding parts. 

The various parts of the governor are at 
tached to a wheel or pulley A, mounted on 
the engine-shaft B. The main eccentric C is 
mounted on an eccentric-disk D, formed in. 
tegrally with the sleeve or shell E, to which 
is attached the weights F and F by means 
of the sliding rods G' and G'. 
The eccentric-strap H is of the usual con 

struction, provided with an extension I, con 
necting to the engine-valve in the usual man 
ner. The rods G' Gare connected to the shell 
E by pin-joints C, a, (shown in Fig. 2.) one on 
each side, so that the centrifugal force of the 
Weights F and F tends to revolve the sleeve 
or shell E, and with it the eccentric disk or 
bearing D, thus moving the main eccentric C 
across the axis of the engine-shaft, changing 
its position in respect to the same, and alter 
ing accordingly the range of the rod I and the 
valve to which it is attached. 
As the adjustment of the bearing D is in a 

curve about the axis of the engine-shaft B, 
that of the main eccentric has to conform 
thereto and is controlled in the following man 
ner: To one side of the eccentric C is attached 
an arm J, which extends outward to some 
point beyond the place in which the governor 
rotates. In the present case I have shown 
this arm attached to the rim of the wheel or 
pulley. A by means of a stud K and sliding 
shell or bearing L thereon, to which the end 
of the arm J is attached, as shown in Figs. 1 
and 3. As the disk-bearing D is partially re 
volved by the action of the weights F and F2 
the bearing or shell L. moves out and in upon 
the stud K, as the sine of the curve made by 
the eccentric-bearing D may determine. The 
centrifugal weights F and F, when revolv 
ing with the wheel or pulley A, are drawn 
away radially from the center, and the rods 
G' and G, on which these weights are sup 
ported, slide into the pivoted sleeves M' and 
M until all the various parts assume the re 
quired position at which the point of cut-off 
will determine the power and speed of the en 
gine in respect to its load. In case of abrupt 
changes of speed or in the case of racing or 
vibration, such as sometimes occurs in the 
case of centrifugal governors, the sleeves M' 
and M can be arranged as dash-pots; but the 
method of mounting the eccentric C is such 
that no vibration or racing is likely to occur. 
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Hence I make no claim to any function of the 
sleeves M' and Mexcept that of guiding and 
supporting the rods. G' and G°. The centrif 
ugal force of the weights F and F is resisted 
by the coil-spring N, which is at one end at 
tached to the sleeve E and at the other end 
to a barrel or case P, as shown in the side 
view, Fig. 5. This barrel or case P is mounted 
loosely on the shaft Band provided on its pe 
riphery with a serrated pawl-rack, into which 
the pawl Q meshes. In this manner the ten 
sion of the spring N can be increased or di 
minished by turning the barrel or case P for 
ward or back, the pawl Q catching and hold 
ing in any position, so that the position of the 
weights F and F and consequent speed of 
the engine can be regulated at will. 
Having thus described the nature and ob 

jects of my invention and the manner of con 
structing and operating the same, what I claim 
as new, and desire to secure by Letters Pat 
ent, is 

l. In a steam-engine governor, the combi 
nation of the eccentric-disk D, connected to 
or formed integral with the shell E, and the 
weighted rods G' and G', pivoted to the shell 
E and supported at their outer ends near the 
governor-casing, the Whole being arranged so 
as to adjust the main eccentric C across the 
the axis of the engine-shaft B and thus oper 
ate a cut-off engine-valve for the purpose of 
regulation, in the manner Substantially as 
and for the purpose specified. 

2. In a steam-engine governor, the shell E, 
having formed thereon the eccentric-bearing 
ID, the eccentric C, mounted on the bearing 
D, the rods or links G' and G', pivoted to the 
shell E and supported movably at their outer 
ends by connection with the main governor 
casing, and the weights F and F, adjustable 
upon the rods G' G', the whole being arranged 
so that the movement of the weights will cause 
a partial rotation of the bearing D and thus 
adjust the main eccentric C so as to produce 
the required cut-off motion for the engine 
valve, substantially in the manner and for 
the purposes herein set forth and described. 

3. In a steam-engine governor, the links or 
rods G' and G, connected to a partially-ro 
tating sleeve E, provided with weights F and 
F and supported in the sleeves or bearings 
MMI so as to move forward or backward, as 
the centrifugal force of the weights may de 
termine, and thus determine the position of 
the sleeve E and main eccentric C, substan 
tially in the manner and for the purposes set 
forth. 

4. In a steam-engine governor, the combi 
nation of the eccentric-bearing D, the sleeve 
E, the rods G' and G', pivoted to said sleeve 
and carrying the weights F and F, the coiled 
spring N, and its inclosing barrel or case P, to 
which the spring is connected, it being also 
connected to the sleeve E, substantially as 
described, 

5. In a steam - engine governor, the coil 
spring N, and the barrel or casing P, inclosing 
the same and provided with a Serrated pawl 
rack on the periphery, so that the tension of the 
spring can be regulated by the pawl Q and the 
position of the weights F and F and the 
speed of the engine be controllied accordingly. 

6. In a steam-engine governor, the eccentric 
bearing D, sleeve E, rods or links G' G', and 
weights F. F., in combination with the coil 
spring N and the adjustable barrel or case P, 
the whole arranged and operating Substan 
tially as specified. 

7. In a steam-engine governor, the combi 
nation of the eccentric-bearing D, connected 
to or formed integral with shellE, the weighted 
rods G' and G', pivoted to shell E and sup 
ported at their outer ends near the governor 
casing, and the pivoted hollow arms MI and 
M, which receive loosely the outer ends of 
the rods G' and G', substantially as described. 

S. In a steam-engine governor, the combi 
nation of the casing A, engine-shaft B, eccen 
tric-disk D, formed integral with sleeve E, 
the main eccentric C, mounted on the disk D 
and provided with an arm J, connected at its 
outer end to the shell or bearing L, which 
slides on the Stud K, Secured to the rim of the 
casing A, and the rods. G' and G', arranged to 
adjust the main eccentric C across the axis of 
the engine-shaft, together with the eccentric 
Strap H and rod I, Substantially as described. 

9. In a steam-engine governor, the combi 
nation of the sleeve E, the encircling casing 
P, the coiled spring N, connected at one end 
to the shell E and at the other end to the cas 
ing P, the Weight-carrying arms pivoted at 
their inner ends to the shell E and supported 
movably at their outer ends near the gov 
ernor-casing, together with the eccentric-disk, 
main eccentric, eccentric-strap, and eccentric 
rod, substantially as described. 

10. In a governor, the combination, with the 
engine-shaft and governor-wheel, of an eccen 
tric having an outwardly-extending arm pro 
vided at its end with a sleeve which is en 
gaged by a pin on the governor-wheel, sub 
stantially as described. 

ll. In a governor, the combination of the 
engine-shaft, the eccentric-disk, main eccen 
tric thereon having an outwardly-extending 
arm provided with a sleeve engaging a pin on 
the rim of the governor-wheel, and the ec 
centric strap and rod, all arranged so that 
the main eccentric may be adjusted across 
the axis of the engine-shaft, substantially as 
Specified. 

In testimony whereof I have hereunto a f 
fixed my signature in the presence of two wit 
0SSOS. 

RICHARD G. MANIFOLD. 
Witnesses: 

ALFRED A. ENQUIST, 
WILSON. D. BENT, Jr. 
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