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UNITED STATES PATENT OFFICE. 
Y 

ROBERT W. GARDNER, OF QUINCY, ILLINOIS, ASSIGNOR TO THE GARDNER 
GOVERNOR COMPANY, OF SAME PLACE. 

GOVERNOR. 

SPECIFICATION forming part of Letters Patent No. 287,822, dated November 6, 1858. 
Application filed August 22, 1883, (No model.) 

To all whom it may concern 
Beit known that I, ROBERT W. GARDNER, 

of Quincy, Adams county, Illinois, have in 
Vented certain new and useful Improvements 
in Governors, of which the following is a speci 
fication. 
This invention relates to centrifugal govern 

ors for steam-engines, &c. 
The invention will be understood from the 

following description, in connection with the 
accompanying drawings, in which 

Figure 1 is a front elevation of a governor 
embodying my improvements; Fig. 2, a sec 
tional front view of the upper portion of the 
Same online b; Fig. 3, a side elevation of up 
per part; Fig. 4, a sectional plan online2; and 
Fig. 5, a side elevation, viewed from a posi 
tion to the left of Fig. 1, of a portion of the 
governor exhibiting the construction of the 
speeder. 
In the drawings, Arepresents the governor 

valve body; B a housing secured thereto, to 
Sustain the moving parts; C, the pulley-shaft 
of the governor; D, a bevel-gear on said shaft; 
E, a bevel-gear driven thereby, F, a stiff tube 
with its lower end rigidly secured in the hous 
ing in line with the axis of the governor-valve; 
G, a hub fitted to revolve on said tube, and 
having a step-bearing around the tube upon 
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the top of the housing, and having formed 
with it the bevel-gear E; H H, flat springs 
projecting upward from hub. G, and having 
their lower ends secured rigidly therein; I, a 
collar surrounding hub G, and serving as a 
means for securing the springs H to the hub; 
JJ, spherical weights attached to the upper 
ends of Springs H; KK, forks secured to the 
upper end of springs H, and sustainingpins on 
which the weights are free to revolve; L, a top 
sleeve fitted to revolve and rise and fall upon 
the upper end of the tube F; M.M., a pair of 
arms formed with sleeve Land projecting ra 
dially therefrom under and in a position to 
support the weights J; N, a top cap screwed 
upon sleeve L; O, a stem from the governor 
valve reaching upward through tube F to cap 

' N; P, a forked lever engaging the valve-stem 
O; Q, a shaft mounted in bearings alongside 
shaft C, and carrying at one end the forkedle 
ver P; R, a collar fixed to the valve-stem, and 
serving as means by which the forked lever 

engages the valve-stem; S, a bushing in lower 
end of tube F, fitting fairly upon the stem 
O, which is smaller than the bore of the tube; 
T, a head secured to the upper end of stem O 55 
within the cap N; U, a lubricating thrust 
disk, of rawhide or similar material, inter 
posed between the roof of the cap and the 
top surface of head T; V, a collar fast on tube 
Fabove hub G, to prevent the rising of the 6o 
hub upon the tube; WW, peripheral grooves 
in weights J engaging arms M: X, a double 
ended lever on outer end of shaft Q; Y, a set 
screw through lever X above its axis, and 
pointing toward shaft C; and Z, a flat spring 65 
bolted to the bearing of shaft Cand bent over 
said bearing, so as to present its free end in 
front of Set-screw. Y. 
The hub G in its rotation carries with it the 

springs and weights and the armed sleeve L. 7o 
The strain of the springs urges the weights in 
ward. Centrifugal force urges them outward. 
The parts of the weights as they move inward 
and outward may be described as arcs modi 
fied by a radius of changing length. The arms 75 
M, instead of being curved to conform to the 
natural path of the weights, are curved, speak 
ing in a general way, into arcs of greaterra 
dius. As a consequence, the weights in mov 
ing outward pull the sleeve downward, and 8O 
thus push the stem O. downward and effect a 
certain closure of the valve. - 
The tendency of spring Z, acting through, 

levers X and Pistolift the stem and the sleeve 
and keep the arms Mclose in contact with the 
weights. The weights, as they travel, roll 
along the arms with little or no frictional re 
sistance. 
The double-ended ever Xis for Service when 

the governor-valve is to be used as a Sawyer's 
cut-off. v 

- The distance to be moved by the weights in 
effecting the full valve movement having been 
determined, the governor is arranged to run at 
such speed about as will maintain the weights 95 
in a position corresponding to half their out 
ward movement; or, the speed having been 
fixed upon, the strength of the springs His 
modified to produce the same effect, Adjust 
ing the set-screw Y changes the resistance of Ioc 
the valve to a downward motion, and thus in 
creases the resistance to the action of the gov 

  



IO 

2 5 

35 

45 

55 

2s, s22 

ernor-weights; but at the same time this ad 
justment does not act with full effect in adding 
to or lessening the centripetal force of the 
weights. The device may belikened to a fixed 
nut and rotary screw, in which rotation of the 
screw resultsin rectilinear motion of the screw; 
but rectilinear motion imparted to the screw 
has little or no effect in producing rotation of 
the screw. The effect of the adjustment at 
Y, which forms the speeder of this governor, 
is to alter the effect of the governor without 
materially altering its forces of action. 
The curve of the arms MI has been referred 

to as being such as to causea vertical movement 
of the sleeve as the weights move. Further 
than this, the curve is a variable one, as shown, 
whereby a given degree of travel of weight 
near the outer extremity of its stroke will pro 
duce more vertical motion in the sleeve, &c., 
than the same degree of weight travel will 
produce when further inward. The weights 
thus become more effective as they move out 
ward, and by proper regulation of the curve 
of the arms the governor can be rendered 
nearly isochronous. Furthermore, the curva 
ture of the arms may be modified so as to pro 
duce any desired reasonable proportion of 
weight travel to valve travel. 

In practice Imake the sleeve, with its arms, 
of malleable cast-iron, and I turn and finish 
the arms with no curvature. By means of 
suitable bending and forming dies I then give 
to the arms the desired curvature, and this 
curvature I can modify at any time by bend 
ing, so as to adapt the governor to peculiari 
ties of individual engine conditions. 
I do not confine myself to arms formed in 

tegral with the sleeve, as they may be sepa 
rably or permanently secured to it if made 
of separate pieces. 

I do not confine myself to malleable arms, 
as they may be of cast-iron formed to proper 
curvature by cutting processes. 
I do not confine myself to the given arrange 

ment of speeder-spring and lever, as the spring 
may be arranged to act with an adjustablepress 
ure to lift the stem when otherwise arranged, 
and for permanent speeds no adjustment of the 
upward tendency of the valve-stemis needed, 
and a weight adjustable or notin its effect may 
take the place of the spring arrangement. 

Instead of the springs H serving at once as 
centripetal elements and radius-bars, I con 
template the possible employment of linked 
radius-bars with centripetal springs to draw 
the weights inward. In case the arms were 
made straight instead of curved, and the pe 
riphery of the weights, where they roll on the 

arms, made in cam form instead of circular, 
the travel of the weights would cause the arms 
to rise and fall, and would be equivalent to 
the curved arms in combination with circular 
weights. 

Let it be noticed the stem O maybe attached 
to the sleeve so as to both rise and fall with it 
without the aid of the speeder-spring. This 
spring may be omitted entirely if an adjusta 
ble speeder is not needed. 
The method of driving the governor by driv 

ing the hub G, and transmitting the motion 
thence through the springs to the sleeve, which 
is free to revolve and slide upon the tube, is 
not at all essential. The sleeve may obviously 
be the driven element, and the hub may be the 
rising and falling element. 
There are many well-known forms of mech 

anism applied to governor construction to 
transmit a vertical motion to the governor 
valve, and I contemplate the utilization of any 
Such found suitable in connection with the new 
features of my invention. 
I claim as of my invention the following im 

provements in governors: 
1. The rolling weights, the springs H, or 

equivalent means for urging the weights in 
ward and preventing their vertical displace 
ment, and the sleeve with its curved arms, 
combined substantially as and for the purpose 
Set forth. 

2. The rolling weights, the springs H, or 
equivalent means for urging the weights in 
Ward and preventing their vertical displace 
ment, and the sleeve with its variably-curved 
arms, combined substantially as and for the 
purpose set forth. 

3. The rolling weights, the springs H, or 
equivalent means for urging the weights in 
ward and preventing their vertical displace 
ment, and the integrally-formed sleeve and 
arms of malleable iron, combined substantially 
as and for the purpose set forth. 

4. The rolling weights, the springs H, or 
equivalent means for urging the weights in 
ward and preventing their vertical displace 
ment, the sleeve with its arms, and the ad 
justable speeder-spring or its equivalent ar 
ranged to resist the vertical movement of the 
sleeve, combined substantially as and for the 
purpose set forth. 

5. The shaft Q, the levers X and P, and the 
bent spring Z, combined substantially as and 
for the purpose set forth. 

ROBERT W. GARDNER, 
Witnesses: 

HENRY L. PoRTER, 
L. C. NEUSTADT. 
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