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the first cylinder of the series, it is likewise To aid whom it may concern: 
Be it known that I, JOHN KILBURN, of Bell. 

mont, county of Middlesex, State of Massa 
chusetts, have invented an Improvement in 
Automatic Cut-Of-Walve - Gear Steam En 
gines, of which the following description, in 
connection with the accompanying drawings, 
is a specification, like letters on the drawings 
representing like parts. 
This invention relates to compound, triple 

or quadruple expansion steam engines of the 
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“Corliss’ type, wherein each cylinder is pro 
vided with two steam and two exhaust ports, 
and independently movable valves for each. 
My invention has particular reference to 

engines wherein the cylinders are arranged 
tandem. 
In the original tandem “Corliss’ type en 

gine, each cylinder was provided, at one side, 
With a pivoted Wrist plate, connected with and 
to rock the four valves of its cylinder, the 
several Wrist plates being rocked in unison 
by connecting links, one of the wrist plates, 
usually that nearest the crank shaft of the 
engine, being connected by an eccentric rod 
with and actuated by an eccentric upon the 
said crank shaft. 
In the most recent practice in the manu 

facture of single “Corliss’ engines, the cyl 
inder is provided with two wrist plates or 
Segments, instead of a single one, as formerly, 
one Wrist plate or segment being connected 
with and actuating the steam valves, and the 
other Wrist plate connected with and actuat 
ing the exhaust valves, the two wrist plates 
or segments being actuated independently, 
from independent eccentrics upon the crank 
shaft of the engine. This arrangement is de 
sirable because it provides a greater range of 
variation in cutting off steam, and a greater 
range of power for the engine. In tandem 
engines, however, where a plurality of cylin 
ders are employed, the custom has been to 
apply the two Wrist segments, to the first cyl 
inder of the series, usually the low-pressure 
cylinder only, the remaining cylinders of the 
series being equipped each with a single wrist 
plate connected with and actuated by one of 
the segments upon the first or low-pressure 
cylinder, as informer practice before the two 
segment movement came into use. Inasmuch 
as the two-segment movement is desirable for 

desirable for the remaining cylinders of the 
series, and the two segments have not been 
applied to the remaining cylinders of the se 
ries, simply because thus far, it has been found 
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impossible to devise practical means for trans 
mitting the reciprocating motions from one 
to another of the pair of segments upon the 
respective cylinders. For practical reasons 
it is customary to connect the eccentric rods 
for and to the first pair of segments, at the 
same side of their common axis usually below 
the said axis, and undoubtedly the difficulty 
heretofore experienced in extending the two 
segment movement, throughout the entire se 
ries of cylinders has been that it is imprac 
ticable to provide two lines of connection rods 
extending side by side, from cylinder to cyl 
inder and connecting and to actuate the re 
spective wrist plates or segments upon the 
said cylinders. Particularly is this difficulty 
apparent, when, as is frequently the case with 
large engines of five thousand or more horse 
power, the connections from one wrist plate 
or segment to the other along the series of 
segments, go below the floor level. 

Realizing the importance of providing all 
the cylinders of the series with independently 
actuated wrist segments, I have devised the 
mechanism embodying my present invention, 
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in which the first cylinder of the series is pro 
vided with two segments, as heretofore, both 
actuated by independent eccentric rods from 
the crank shaft, said rods being connected 
with their respective segments at the same 
side of the axis of the latter. One of the said 
segments, as for instance, that actuating the 
steam valves, is then connected with the cor 
responding segments upon the remaining cyl 
inders of the series, by a series of links ar 
ranged below and at the same side of the axes 
of said segments as the eccentric rod actuat 
ing the first segment of the series. The other 
segment on the first cylinder, say for instance, 
that connected with and actuating the ex 
haust valves, is provided with an arm extended 
from the opposite side of its axis, and is con 
nected by a series of links arranged above 
the axes of the several segments, with the 
corresponding segments upon the remaining. 
cylinders of the series. By this arrange 
ment, both the segments of the first cylinder 
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are actuated by connecting rods attached 
at the same side of the axis of the segments, 
and thereafter, the corresponding segments 
on the remaining cylinders of the series are 
connected and actuated by links arranged 
at opposite sides of the axes of the said seg 
ments, those segments operating the exhaust 
valves being connected one to another above 
their axes, while those segments operating 
the steam valves are connected one to another 
below their axes, or vice versa, the two lines 
of connections being thus separated and re 
moved from interference one with another 
and the complications and practical difficul 
ties which would result if the two lines of 
connections were at the same side the axes of 
the several segments are avoided. 
In the drawings, Figure 1, represents in 

side elevation, the three cylinders of a triple 
expansion engine of the “Corliss’ type, the 
said cylinders being equipped with independ 
ently actuated wrist segments in accordance 
with my invention; and Fig. 2, on an enlarged 
scale shows the two segments for operating 
the valves on the first or low-pressure cylinder. 

Referring to the drawings, in the embodi 
ment of my invention there shown, A, B and 
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C represent the high pressure, intermediate 
and low pressure cylinders of a “Corliss’ type 
of triple expansion engine, of usual construc 
tion, the said cylinders being arranged tan 
dem, i.e., with their axes coincident. 
In accordance with my invention, the first 

cylinder C of the series, is provided at one 
side with a pivot stud c, upon which are jour 
naled the two wrist-segments c and c', the 
segment c, substantially triangular in shape, 
having the ends of its arms connected in 
usual manner with and to operate the steam 
valves c, c, and at its apex, below the pivot 
stud c, jointed at c to one end of the eccen 
tric actuating rod c' extending back to and 
reciprocated by an eccentric arranged upon 
the crank Shaft of the engine, as is usual in 
engines of this type, and not, therefore, herein 
shown. The segment c', also substantially 
triangular in shape, is connected in the usual 
manner with and operates the usual exhaust 
valves c, c, said segment at its apex c, also 
below the pivot stud c, being jointed to one 
end of the eccentric actuating rod c, also ex 
tended back to and reciprocated by its own 
independent eccentric mounted upon the 
crank shaft of the engine, as is customary in 
this type of engine, and need not, therefore, 
be hereinfurther described, it being sufficient 
to say that the said Wrist segments are inde 
pendently vibrated about their common axis 
to give to their respective valves the proper 
movement. 
The intermediate cylinder B, is provided 

at one side with a pivot stud b, upon which 
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is pivoted the triangular Wrist-segment b, op 
erating the steam valves b', b, precisely as 
the valves c' on the cylinder C are operated, 
the said wrist-segment b, at its apex bhav. 
ing a pin, which is engaged by the hooked 
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end b8 of the connecting link b° jointed at its 
opposite end to the pin cat the apex of the 
wrist-segment c, so that the wrist-segment b 
is operated in unison with and by the seg 
ment c upon the first cylinder of the series. 
The high pressure cylinder A, at its side, is 

provided with a pivot stud a, to which is 
pivoted the triangular wrist-segment Cl, oper 
ating the steam valves a”, a, the said wrist 
segment, at its apex, being provided with a 
pin a engaged by the hooked end a of a link 
a', jointed to the pin b’ on the segment b, 
whereby the said segment a is operated in 
unison with the segments b and c to rock all 
the steam valves of the series in unison. 
In accordance with my invention, the ex 

haust segment c' for the first cylinder C of 
the series is provided with an arm cextended 
upwardly from its axis c' and at a point, dis 
tant from said axis equal to the radial dis 
tance of the pin c' from said axis, the said 
arm c is provided with a pin c' to which is 
jointed one end of a link c, having its op 
posite hooked end c'engaging a pin bat the 
apex of the segment b for the cylinder B, the 
said segment b being pivoted upon the stud 
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b and connected at its ends with and to op 
erate the exhaust valves b, b°. The pin bof 
the segment b', in turn, has jointed to it one 
end of a link b, having its hooked end b11 
engaging a pin a at the apex of the segment 
a', pivoted upon the stud a. of the cylinder 
A, and connected at its ends with and to op 
erate the exhaust valves a, a , of the said 
cylinder A. 

It will be noticed that the eccentric rods 
c', c, for actuating the steam and exhaust 
wrist-segments c and c' for the first cylinder 
of the series are connected to the said seg 
ments respectively, at the same side of their 
common axis c, and that all the steam seg 
ments of the series are connected by the links 
b° and a, below their axes of vibration and 
close to the floor, and in Substantial align 
ment with the eccentric rod actuating the 
first steam-segment of the Series. 
When the engine is a large one, the cylin 

ders A, B and C are of Such size as necessi 
tates carrying these connections between the 
several wrist-segments, below the floor level, 
a suitable trough being usually provided to 
receive the same. -- 

It will readily be seen that if the exhaust 
segments of the several cylinders were like 
wise turned down and actuated from the un 
der side of their axes of vibration, the two 
lines of connections running parallel, and 
close to each other along close to or below the 
floor level, would provide a construction which 
would give rise to continual difficulties of in 
terference one with the other in operating the 
engine, and of difficulty of access for repairs, 
oiling, &c. Much the same difficulties of ac 
cess for oiling, disconnecting, &c., would be 
present if both lines of connections were run 
above the axes of the segments. In my im 
proved mechanism, however, while I prefer 
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the connections for the steam-segments to re 
main as heretofore, close to the floor at the 
under side of the axes of the several seg 
ments, the connections for the exhaust seg 
ments are carried to a similar distance above 
the said axes where they will be free from in 
terference with any of the other parts. This 
I have accomplished, as described, by pro 
viding the exhaust segment for the first cylin 
der of the series with oppositely extended 
arms, to one of which the eccentric rod is con 
nected; and to the other of which is connected 
the first of the series of links joining the sev 
eral exhaust valves of the series. 
By my invention,I am able, as will be seen, 

to provide all the cylinders of a tandem en 
gine with independently actuated wrist-seg 
ments for producing the desired valve move 
ments, and by a mechanism at all times easily 
accessible for repairs, oiling, &c. 
While I have herein provided the exhaust 

segment of the first series, with the oppositely 
extended arms, it is evident that the steam 
segment may be provided with the said arms 

25 in order that the several steam-segments shall 
be connected above their axes, and the ex 
haust-segments below their 'axes, being the 
reverse of the arrangement shown in Fig. 1 
of the drawings, all within the scope of my 
invention. f 

My invention is not limited to the particu 
lar shape and construction of cylinders, wrist 
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plates or segments herein shown and de 
scribed, although the same are such as have 
been found very practical in daily use. 
I claim 
1. An automatic cut-off steam engine, con 

taining the following instrumentalities, viz.:- 
a plurality of cylinders arranged tandem; two 
vibrating wrist segments mounted at the side 
of each and connected with and to independ 
ently actuate the steam and exhaust valves 
for their respective cylinders; independent 
actuating rods for and connected to the re 
spective segments of one of said cylinders at 
the same side of the axes for said segments; 
two lines of connections joining the corre 
spondingsegments upon theseveral cylinders, 
one line of connections being above and the 

other below the axes of the several segments, 
substantially as described. -- 

2. An automatic cut-off steam engine, con 
taining the following instrumentalities, viz.:- 
a plurality of cylinders arranged tandem; two 
vibrating Wrist-segments pivoted at the side 
of each of said cylinders, one connected below 
its axis with and to actuate two of its cylinder 
valves; the other connected above its axis 
with and to actuate the remaining two of its 
valves; two independently movable actuating 
rods connected to the two segments of one of 
said cylinders, one of said rods being con 
nected to its segment at the same side its axis 
as its valve connections, the other of said rods 
connected to its segment at theside of its axis 
opposite its valve connections, and two lines 
of connections joining corresponding seg 
ments upon the several cylinders, one line of 
connections being above and the other below 
the axes of the Several segments, whereby one 
series of wrist segments is connected and act 
uated at the same side their axes as the act 
uating rod for the first segment of the series, 
and the other series of wrist segments con 
nected and actuated at the side of their axes 
opposite that at which the actuating rod for 
the first segment of the series is actuated, sub 
stantially as and for the purpose specified. 

3. An automatic cut-off steam engine, con 
taining the following instrumentalities, viz;- 
a plurality of cylinders arranged tandem; two 
vibrating wrist segments pivoted at theside 
of each of said cylinders, and eccentric rods 
for and to independently actuate the segments 
on one of said cylinders, and two lines of con 
nections, one above and the other below the 
axes of the several segments, each line of con nections joining corresponding segments on 
scribed. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses, 

JOHN KILBURN. 
Witnesses: - 

FREDERICKL, EMERY, 
EMMA. J. BENNETT. 
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"the several cylinders, substantially as de 

  


