
(N0 Modél.) ‘ 4 Sheets-Sheet 1 
M. ‘N. LYNN‘. 

‘ STEAM ENGINE. " 

No. 318,008. _ ' Patented Feb. 24, 1885. 

I 



4 Sheets—$heeti 2.. (No Model.) 
M. N, LYNN. , ' 

STEAM ENGINE. ‘ 

No. 313,008. Patented Feb. 24, 1885. 

WIZIIIIMEI ‘ 



4 Sheets——Sheei 3. 
M. N. LYNN, 

STEAM‘ ENGINE. 

(No Model.) 

Patented Feb. ‘24, 1885. 



(No Model.) 4 Sheets-Sheet 4“ 
M. N. LYNN. 

} STEAM ENGINE. 

No. 313,008. ' Patented Feb 24, 18851 

. ' il'llllllllllll?i'li 

?tilgililm?gumg ' 
/| hum: ' $11223 fl \ - 

|||| | u 

WITNESSES’ ‘ - JJV‘VEJVTOR 

agmpher. Wnshinglon. 0,1; 



ILINI’I‘FD ra'rns Parent‘ tries. I 

MIRABEAU N. LYNN, OF RISING SUN, ASSIGNOR, BY MESNE ASQIGNMENTS, 
TO THE AMERICAN ELECTRIC HEADLIGHT COMPANY, OF INDIANAPOLIS, 
INDIANA. 

STEAM-ENGINE. 

SPECIFICATION :iorming part‘ of Letters Patent Nc. 313,008, dated February 24;, 1885. 

Application ?led January 10, i854. Renewed December 3, 1834. (N0 model.) 

T 0 all whom it may concern. 
Be it known that I, MIRABEIU N. LYNN, of 

Rising Sun, in the county of Ohio and State 
of Indiana, have invented certain new and use 

5 ful Improvements in Steam~Engines; and I do 
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hereby declare the followingto be afull, clear, 
and exact description of the same, reference 
being made to the accompanying drawings, 
forming a part of this speci?cation, and to the 
?gures and letters of reference marked thereon. 
My invention has for its object to provide a 

powerful engine capable of being run at ahigh 
rate of speed with the consumption of a mini 
mum amount of steam; and to this end it con 
sists in the novel construction of an engine of 
the three-cylinder type, which will be herein 
after fully described and claimed. 

In the accompanying drawings of my on 
gine, Figure 1 represents a transverse sec 
tional elevation. 
tional elevation; Fig. 2“, a detail view of a 
modi?cation of the speeding-up gearing; Fig. 
3, a transverse section on the line 1 1, Fig. 2; 
Fig. 4, a transverse section on the line 2 2, 
Fig. 2; Fig. 5, a transverse section on. theline 
3 3, Fig. 2; Fig. 6, a transverse section on the 
line 4 4, Fig. 2; Fig. 7, a transverse section on 
the line 5 5, Fig. 2; Fig. 8, a detail view, show 
ing a modi?cation of the exterior bearing of 
the engine-shaft; Fig. 9, ajdetail view, show 
ing the relativepositions of the ?xed and 1nov~ 
able eccentrics of the valve-gearing. Figs. 10 
and 11 are views illustrating a form of con1~ 
pensating-spring adapted to be applied to 
weighted arms of the cut-off regulator. 

Similar letters in the several ?gures indi 
cate the same parts. 
The letter A indicates the main shaft of the 

engine, supported so as to freely revolve in an 
‘inner ?xed bearing, B, provided within the 
main casing C and in an outer sleeve-bearing, 
D, sustained by a standard, E, as shown. 
Keyed to the inner end of the main shaft A 

is a weighted crank-arm or block, F, provided 
a with a crank~wrist, G, as shown in Fig. 1. 
This wrist projects through an opening, h, ar~ ‘ 
ranged about centrally of a yoke or frame, H, 
and to the latter are connected the pitmen or 
connecting-rods I J K of three pistons, I’ J’ 
K’, working in three independent cylinders, I2 

Fig. 2 is alongitudi-na-l sec» 

. sary to change them. 

J2 K2, respectively, as also shown in Fig. 1. 
A series of friction-rollers, h’, three or more 
in number, are suitably mounted between the 
two plates of which the yoke or frame H is 
,composed, and projecting into the opening h, 
through which the crank-wrist passes. serve 
as the bearings of the yoke upon the wrist. 
The inner end of the pitman I is firmly se 
cured to the yoke I'I, preferably by a screw— 
connection, whileits outer end is joined to the 
piston I’, being secured by means of a strap, 
i, and adjusting-wedges i’, as shown. ' 
By reason of the yoke being ?xed to the in 

ner end of this pitman I, the latter operates 
to prevent it from turning laterally,aud always 
insures the proper relation of its friction-bear 
ings with respect to the cranl<~wrist. The 
pitman J is not onlyjointed to its piston, but 
is also jointed at its inner end to the yoke, 
and the same is true of the pitman K. Ipre 
fer to form the jointed connections of these two 
last-named pitmen by concaviug both ends of 
each of the rods and ?tting them to cross 
bolts upon the piston and yoke, respectively, 
and then applying a separate strap, k, around 
each of the bolts and bringing both of the 
straps together and securing them by screw 
bolts 'l'c’lc’, or other suitable means. 
struction is found. very desirable, as it enables 
both of the bearings of each pitman to be si 
multaneously tightened or loosened by a ma 
nipulation of the screw-bolts, and to maintain 
their positions of adjustment until, from wear 
of the parts or other cause, it becomes neces~ 

The several pistons are 
properly packed, so as to closely fit their re 
spective cylinders. Adjoining each piston 
cylinder is arranged a valve-cylinder, L, hav 
ing at its upper end a port or passage, Z,-lead 
ing directly to the boiler or source of steam 
supply, and having also below the port Z a 
series of other passages, Z’, all communicating 
with an annular passage, Z",which in turn com~ 
municates with the upper and of the adjoin 
ing pistoncylinder by a port or passage, Z“. 
Each of the valves L is connected to a rod or 
stem, M, which is centered by, but works 
freelythrough, a- guide, N, arranged at the 
lower end of the valve-cylinder, as shown, 
but offering no material obstruction to the 
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1 - provided at its inner end with a friction-roller, 
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passage of the exhaust-steam out through the I 
said lower end of the valve-cylinder, as will 
be further on explained. Each valve-rod is 

O, which bears upon two eccentrics, Q and 
R, on the main engine-shaft A, as shown in 
Figs. 2 and 9. The eccentric Q is keyed rigidly 
to the shaft A, and always sustains the same 
relation to it; but the eccentricR,though con 
forming in shape to the eccentric Q, and nor 
mally arranged to exactly coincide with it in 
position, is keyed to a sleeve, S, mounted 
loosely upon the shaft, said sleeve having 
formed with it or secured to it a pinion, P, 
with which engage two gear-sections, T T, se 
cured, respectively, to the inner ends of two 
independent shafts, ff, which have bearings 
in opposite ends of a cross-bar, T’, secured 
rigidly to the shaft A by a screw, f’, as shown 
in Fig. 2, or otherwise. Upon the opposite end 
of each of the shaftsfis secured a curved arm, 
1”, which carries at its outer enda weight, f3. 
Each of the curved arms f2 is so shapedas to 
extend from its point of connection with its 
shaftf around and to the opposite side of the 
main shaft A, so that the weight carried by it 
will stand in a position exactly opposite the 
weight carried by the other curved arm, one 
ofthe weights being provided with a curved 
slot, f‘‘, to accommodate the shaftf of the 0p 
posite curved arm, as shown clearly in Figs. 
3 and 4. A spiral spring, J“, is secured at. 
one end to each of the curved arms)”, and at 
the opposite end to the ?xed cross-bar T’, for 
‘the purpose of operating to normally hold the 
arms and the weight in the position shown in 

The pistons and connecting-rods of the sev 
eral cylinders are so adjusted with relation to 
the yoke or frame H, by which power is ap 
plied to the crank on the main shaft, and also 
with relation to the valves, valve-rods, and 
operating-eccentrics, that, when one cylinder 
begins to take steam, the second cylinder will 
be working under full steam-pressure, while 
the third cylinder will be exhausting. 'When: 
either of. the cylinders is taking steam, the 
valve in the corresponding valve~cylinder is 
drawn inward, so as to permit thesteam to 
enter the inlet-port l under full boiler-press 
ure and pass directly through the passages Z’ 
Z2 Z3 into the cylinder, and there operate upon 
the piston with full force, the motion of the 
piston being transferred, through the pitinan, 
connecting-yoke, and crank, to the main en 
gine-shaft A, and causing the rotation of the 
latter. As the piston of either cylinder nears 
the end of its stroke, the ?xed cam Q on the 
main shaft, operating upon the roller on the 
inner end of the appropriate valve-stem, 
causes the valve to be thrust out till it passes 
the ports Z’, thus cutting off thesteanr from 
the cylinder and permitting that remaining in 
the cylinder to exhaust out through the pas 
sages Z3 and l2 and through the open valve 
cylinder into the main casing O, lubricating 
all the parts located therein, and ?nally es 
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caping through a passage, 0’, as shown in 
Fig. 2. The arrangement of the valves is such 
that there is always an inward pressure of 
steam upon them, which causes the rollers on 
the inner ends of their stems to bear at all 
times uniformly upon the operating-eccen 
trics, and to run smoothly and evenly thereon 
without noise or jarring. . 
A clear idea of the action of the three pis 

tons in cooperatively giving, motion to the 
main engine-shaft may be gathered from in 
spection of Fig. 1‘. Here the piston 1’ in cyl 
inder I isjust commencing to take steam, the 
pistonJ’ in cylinder J is operating under full 
steam-pressure, while the piston K’ in cylin 
der K has just completed its inward move 
ment and is moving outward, the exhaust 
steam passing out in front of it. Duringthe 
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entire operation of the engine the whole power _ 
of one piston and more or less than a half of the 
power of one of the other pistons under full 
boiler-pressure is exerted upon the main shaft, 
giving the latter very rapid and powerful rota 
tion. 

90 

VVhile‘the engine is running at. a normal . 
rate of speed, the weighted arms f2 f*, under 
the in?uence of the springs f5 f‘, remain in _ 
substantially the position shown in Figs. 3 and 
4. and both eccentrics Q and R operate uni 

95 

form] y and together upon the valve-stems and '7 
effect the periodic opening and closing of the 
valves. WVhen, however, the speed of the en 
gine is increased above the normal rate, the 
centrifugal force of the weighted arms over 

IOC 

comes the tension of the actuating-springs and ' 
causes the arms to be thrown outward,and the 
shafts f f, upon which they are mounted, to 
turn in their bearings. As the shaftsfftnrn, 
the gear-sectors T, connected to them, are 
also turned, and, operating upon the pinion 
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P of the sleeve S, cause the sleeve and the at- _ 
tached cam R to be moved more or less out of 
center with the ?xed cam Q, so as to bring 
said movable cam B into position to more or 
less quickly return the valves into position to 
close the ports Z’, after the steam has been ad 
mitted through said ports to the respective 
piston-cylinders, and keep said ports closed, 
while the steam in the piston-cylinders is op 
erating upon the pistons by‘ its expansive 
force only. In this way the movable eccentric 
and its connections are made instrumental in 
regulating and governing the speed of the en 
gine, as well as in economizing steam. The 
diagram, Fig. 9,will serve to illustrate this fea 
ture of my invention more clearly. The ?xed 
eccentric is represented in full lines and the 
movable eccentric in dotted lines. ‘ Of the 
three valves shown, let the one marked M rep 
resent the valve to be operated upon. While 
the engine is running at a normal rate of speed, 
the fixed eccentric will cause the valve M’ to 
admit steam to the cylinder when the point a 
of the eccentric is under the valve-stem, and ' 
to commence the exhaust when the point e is 
under said stem. Upon the speed of the en 
gine being increased, however, the shifting‘of 
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the movable eccentric into the position rep I 
resented by the dotted lines will obviously 
cause the movement of the valve in the direc 
tion of exhaust to be accelerated up to point 
where the valve covers the ports leading from 
the piston-cylinder, where the valve will re 
tard till the steam in the cylinder shall have 
had time to operate upon the piston by expan 
sion, and then the exhaust movement will be 
continued until the exhaust-ports are wholly 
opened by the ?xed eccentric. 

In place of the spiral spring f’, I may, and 
preferably, do employ a compensating-spring 
arrangement, such as shown in Figs. 10 and 
11. To provide such, the cross-bar T’ is formed 
with an elongated hubff“, which extends along 
the main shaft under the weighted arms fif". 
Opposite each of said weighted arms the said 
hub is provided with short lugs T3 T, and to 
each of these lugs is connected a small spi 
rally-grooved conical pulley, T‘, connected at 
one end to a helical spring, T5, “the other end 
of the said spring being fixed to the lug. A 
chain, T“, is fastened to the longest end of the 
pulley, and extends thence to the weight on 
the arm f2, which is opposite. lVhen the 
weighted arms are in their normal positions, 
the chains T6 are wound up on their respect 
ive spiral pulleys, from the larger to the small~ 
or part of said pulleys, by the action of the 
helical springs; but, as the weighted arms are. 
thrown out by centrifugal force, the chains are 
unwound, and, as the unwinding proceeds, the 
leverage exerted by the chains on the larger 
parts of the pulleys overcomes the tension of 
the helical springs to such an extent as to di 
minish the resistance to the outward throw of 
the arms in proportion to the extent of- such 
throw, and thus render the contrivance more 
sensitive than if there were a direct applica~ 
tion of simple springs which increased in force 
as they were stretched. 

Rigidly keyed to the main shaft A within 
the casing C is a gear-wheel, V, with which 
meshes a pinion, V’, ?xed to a short shaft, V", 
having its bearings in the casing C. On the 
outer end of the shaft V'2 is fixed another pin’ 
ion, V3, which meshes with a gear-wheel, V", 
secured to a tubular shaft or sleeve,V"’. This tu~ 
bular shaft V5is provided at itsinnerend with 
three (more or less) friction-rollers, V“, which 
bear upon the main shaft A, and serve as well 
to center as to support the inner end of said tu~ 
bular shaft, while at its outer end said tubu 
lar shaft has connected to it the cap or bear 
ing D, before referred to as constituting the 
outer sleevebearing of the main shaft. The 
GXIIELUSU'SYGZUII, carrying, as it does, in the form 
of vapor, the lubricating-oil fed in with the 
steam-supply, is discharged into the casing O, 
and, having access to all the operative parts 
of themachinerythereinlocated, keeps them, 
as well as the bearings between the main shaft 
and tubular shaft, all the time thoroughly lu' 
bricatcd ‘in the most completely automatic 
manner, and saving much time and special 
attention on the part of the engineer. 

Instead of locating the pinion V3 and gear~ 
wheel V4 outside of the casing, as shown in 
Fig. 2, I, by preference, arrange them both, as 
well as the pinion V’, within the casing, as 
shown in Fig. 2“, so that all of the gears may 
have the advantage of the lubricating and 
noise-deadening effects due to their operation 
in the exhaust-steam of the engine. 
The power of the engine may be applied 

through the instrumentality of a pulley ?xed 
to the tubular shaft V“, and utilized for any dc 
sircd purpose; but, as I have specially designed 
my engine for the driving of a dynamo-electric 
machine, it is perhaps best adapted for that 
use,the armature of the dynamo being mou nted 
upon, so as to turn with, the hollow shaft V“. 
In order to get the best effects from the dy 

namo-machine,it is necessary that it be run at 
an exceedingly high velocity, and, from the 
diiiiculty experienced in getting an engine 
that could run with speed enough to perform 
the work required, all attempts at direct ap 
plications of steam-engines to dynamos have 
hitherto been unsuccessful. 

All these things I have had in View in the 
production of my invention ; and to that end 
I have so balanced and inclosed the operative 
parts of the machinery and provided for the 
using steam at nearly or quite boiler tempera 
ture as to enable the main shaft Ato be given 
a normal rotation of about six hundred turns 
per minute; and then I have so geared ‘up the 
tubular shaft upon which the armature of the 
dynamo is to be mounted as to impart to the 
latter about twelve hundred revolutions a 
minute, and have thus, I think, succeeded in 
making a practical improvement in the art of 
electric lighting. 

I intenchamong other applications of my en 
gine,to mountit and its accompanying dynamo 
upon the boiler of a railway-locomotive for 
train-lighting, taking steam directly from the 
locomotive-boiler. 
No special attention is to be given to the 

engine after once being set up and adjusted, 
the engineer being able to start or stop it by 
simply turning on or offthe steam-supply from 
his position in the cab. 

In order to decrease the friction in the outer 
bearings of the main and tubular shafts, I pref~ 
erably,in lieu of the construction shown in Fig. 
2, employ that shown in Fig. 5, wherein the 
main shaft is given a separate bearing in the 
standard E, and the tubular shaft is provided 
with friction-rollers which bear upon the main 
shaft, the same as at the inner end of the said 
tubular shaft, as before described. 
Having thus described my invention, I claim 

as new 

1. The combination of the three cylinders 
and th eirv pistons, the main shaft and its crank, 
the pitmen connected to the pistons and the 
yoke connected to the crank of the main shaft 
by rollenbearings, substantially as described. 

2. The combination of the three cylinders 
and their pistons, the main shaft and its crank, 
the yoke and the pitmen connecting the pis 
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tons to the yoke, one of said pitmen being 
rigidly connected to said yoke and'serving as 
a guide to the same, substantially as described. 

3.‘ The combination of the three cylinders, 
their pistons and pitmen, the yoke, the main 
engine-shaft and its crank and counter-weight, 
substantially as described. 

4. The combination, with the main engine 
shaft, of the tubular shaft supported by fric 
tional bearings upon the said main shal't, and 
the gearing by which one shalt is driven from 
the other, substantially as described. 

5. The combination, with the main casing , 
into which the exhaust-steam is taken, of the } 

main shaft and thetubular shaft having fric~ 
tional bearings which ‘are subject to the lubri 
cating effect of the exhaust, substantially as 
described. - 

6. ‘he combinatiolnwith the pistons and the 
yoke, of the pitnien, the straps about both 
their ends, and the means for simultaneously 
adjusting both straps, substantially as de 
scribed. 

l‘dIRABEAU N. LYNN. 

‘Witnesses: 
lWELLVIIiLE Cannon, 
0. A. NEALE. 
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