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To cult, tufton, it inctly concer'7. 
Be it known that I, WILLIAM E. GOOD, of 

the city and county of Philadelphia, State of 
Pennsylvania, have invented a certain new 

5 and useful Improvement in Blowing-Engines, 
of which the following is a true and exact 
description, reference being had to the accom 
panying drawings, which form a part of this specification. 

Io My invention relates to the construction of 
air-compressing or blowing engines, and has 
for its object to provide improved valve-actu 
ating mechanism for controlling the opening 
and shutting of the admission and delivery 

15 valves of such engines. 
As illustrated in the drawings, I have shown 

my improvements applied to a double-acting 
blowing-engine of the vertical type in the 
way which I deem best adapted for practical 

2o use, and which way embodies several features 
of novelty; but my invention is also appli 
cable to other types of blowing-engines, and, 
except where specifically limited thereto, I do 
not wish the claims to be understood as hav 

25 ing special or peculiar reference to a double 
acting engine. I may also here state that the 
feature of my former patent, No. 381,876, of 
April 24, 188S, which consists in giving slid 
ing valves a motion to and from their seats, 

3s so as to combine the actions of a clack and 
slide valve, is applicable to my present con 
struction and should preferably be used in 
connection with it. 
The novel features of my present invention 

35 will be best understood as described in con 
nection with the drawings, in which 

Figure 1 is a side, and Fig.2 a front, eleva 
tion of a double-acting vertical blowing-en 
gine of the type to which my valve-actuating 

4o appliances, as illustrated in the other sheets 
of drawings, are specially intended to be ap 
plied. Fig. 3 is a plan view of the main cyl 
inder of the blowing-engine, showing the im 
portant connection of the valves upon the 

45 upper head, with the mechanism for actuat 
ing them. The receptacle for compressed air 
above the discharge-valve is shown in Sec 
tion, taken on the line 7 S of Fig. 4. Fig. 4 
is a vertical sectional elevation of the main 

5o compressing-cylinder, taken on the line 12 

taken through the admission-valves on the 
line 3 4 of Fig. 3, and showing also the mode 
of actuating said valves from the main shaft 
of the engine. Fig. 6 is a cross-sectional view 55 
through the discharge-valves and the differ 
ential cylinders connected with them on the 
line 56 of Fig. 3, showing also the connec 
tions with the main shaft of the engine and 
what I may call the “pilot-valves’ of the dif- 6o 
ferential cylinders; and Fig. 7 is a view taken 
on the same plan as Fig. 6, but showing the 
main piston in a different position, with corre 
sponding differences in the positions of the 
differential pistons and of the pilot-valves. 65 
A is the main or air compressing cylinder 

of the blowing-engine; BB, parts of the frame; 
C, the main shaft of the engine; D D, fly 
wheels; c c, cranks on shaft C; E, the steam 
cylinder; F, the piston-rod connecting the 7o 
piston within the steam-cylinder with the air 
compressing piston F in cylinder A. 
G G are pitmen connected, as shown, with 

the piston-rod F and the cranks C c. 
H and H' indicate, respectively, the upper 75 

and lower air-admission ports in the heads of 
cylinder A, l l indicating a slide-valve ar 
ranged to open and close said ports. 
One feature of my invention consists in 

actuating the air-admission valves h through 8o 
a connection with a continuously-acting ec 
centric, and by means of a cam arranged to 
actuate the valve and deriving the necessary 
intermittent reciprocating motion by devices 
for transmitting motion to it from the eccen- 85 tric. 
As illustrated in the drawings, a valve-rod, 

h' connects at one end with the valve h and 
at the other with a cam - head h”, having 
formed in it a sloth h'. In this slot a pin or go 
roller i", attached to the end of a lever I, 
moves, the said lever being pivoted at i, and 
the portion of the cam-slot h being concen 
tric with said pivot i, while the remaining 
portion h" of the slot is given such form as 95 
will cause the cam-roller i' to move the cam 
head to the desired degree when it is thrown 
into that part of the slot. The end of lever 
is connected by means of a rod J with a bell 

crank lever J', to the other end of which le- ico 
wer is connected an arm J°, which extends of Fig. 3. Fig. 5 is a cross-sectional view rigidly out from an eccentric-strap J, secured 
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upon an eccentric IX, which in turn is fast to 
the main shaft C of the engine. Preferably 
a single rod J is used to actuate both of the 
admission - valves, as shown in Fig. 5, the 
cam-blocks happertaining to the upper and 
lower valves being inverted, so that as the le 
vers I move simultaneously the valves h. h. are 
given the desired inverse reciprocatory and 
intermittent motions which they should have, 
the cam-grooves and connections being such 
that each valve opens at substantially the 
point in the movement of the piston F away 
from it when the pressure within the cylin 
der-head is equal to the atmospheric pressure 
and closes immediately before the piston F 
begins to move again in its direction. The 
difficulty arising from the fact that the press 
ure is not always constant is overcome in the 
way described in my former patent-to wit, 
by giving the valves freedom to move slightly 
away from their seats. Adjusting-nuts, such 
as are shown at J and J, will be found ex 
ceedingly useful in regulating the length of 
the two parts of the connecting-rod J. 
As shown in the drawings, the eccentric K 

is set in line with the crank c, and the adjust 
ment of the rod J is made at right angles to 
a line ji drawn between those two points in 
the circle described by the crank-pin c. The 
upperpointi will thus indicate the position of 
the crank when the upper valve h begins to 
open, and the lower point j the position of 
the crank when the upper valve h is closed. 
The length of the active part h of the cam 
slot is such that the roller will remain in 
engagement with it during the travel of the 
crank from i to j in the direction of the ar 
row and on the right of the drawings, and the 
curved portion h of the cam-slot during the 
travel of the cam-roller, in which the valve 
remains stationary and closed, is of a length 
corresponding in the same way with the 
travel of the crank between the points i and 
ion the left hand of the circle. 

Referring next to the delivery-valves, Land 
L' indicate, respectively, the ports left in the 
upper and lower heads of the cylinder A for 
the escape of air, Said ports opening into re 
ceptacles L., which communicate with a res 
ervoir or point of use. l l are the valves which 
open and close the ports LL'. l'are the valve 
rods; l, bell-crank levers, to which the valve 
rods connect; M and M', differential cylin 
ders connecting, respectively, with the upper 
and lower discharge - valves, and in which 
work the differential pistons N N, said pis 
tons being connected with the bell-crankle 
vers L, as indicated. The smaller head of 
the dufferential cylinder is connected with the 
air-receptacle, into which the compressed air 
is forced, and the larger head with the adja 
cent end of the compressing-cylinder. Gen 
erally speaking, this mode of connection is 
known in the art, as is also the connection of 
the differential piston with the delivery-valve; 
but apart from the special devices by which 
the various connections are made, I wish to 

call attention first to the fact that my differ 
ential pistons and cylinders are placed in a 
vertical position, and that by reason of this ar 
rangement the weight of the differential pis 
tion, which may be loaded to any desired de 
gree, tends of itself to close the delivery-valve 
to which it is connected, this feature of con 
struction being, I believe, novel with me and 
greatly facilitating the rapid closing of the 
valve as soon as the pressure on the lower 

75 

face of the differential piston is removed or 
becomes less in aggregate amount than the 
pressure upon its upper face. 
Another important and novel feature of 

construction consists in providing the differ 
ential cylinder with an exhaust- port at or 
near the end which connects with the head of 
the compression-cylinder, and in providing 
valves positively actuated in relation to the 
movement of the compression -piston which 
will alternately open and close the exhaust 
port and the conduit leading from the main 
cylinder to the differential cylinder. Pref 
erably the exhaust-port is situated a little 
above the adjacent head of the differential 

9o 

cylinder, so that it will be closed not only by 
its positively-actuated valve, but by the dif 
ferential piston as it moves over it, and thus 
the motion of the differential piston is checked 
after it passes the exhaust-port by having to 
compress the body of air lying between the 
exhaust-port and the cylinder-head. Prefer 
ably, also, I provide a second exhaust-port 
situated at or closer to the head of the cyl 
inder than the one above mentioned and 
closed by a check-valve which will yield when 

ure. I will also note that I consider it ims 
portant to provide means for checking the 
opposite movement of the differential piston 
and preventing it from hammering upon the 
end of the differential cylinder, and that a 
valuable point of my invention consists in 
actuating the valves which regulate the ad 
mission and discharge of air to the differen 
tial cylinder by means of an eccentric posi 
tively driven and preferably the same eccen. 
tric which drives the admission-valves. 
The above explanation of the general ob 

jects I have in view will enable the special 
construction illustrated in the drawings to be 
followed with more intelligence. 

Referring now again to the construction 
illustrated in Figs. 6 and 7, Li is the conduit 
leading from the compressed-air receptacle, 
and A' the conduit leading from the adjacent 
head of the compressing - cylinder. These 
conduits open, respectively, at the top and 
bottom of a valve-box M, secured to the side 
of the cylinders MM', and from Swhich ports 
m' and m' lead, respectively, to the upper 
and lower heads of the cylinders. An ex 
haust-port in, adjacent to and preferably as 
shown above the port m', is also formed be 
tween the valve-box and the cylinder, and an 
exhaust-port m', situated between ports m' 
and in", leads out of the valve-box. N' is a 
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piston-valve formed, as shown, so as to alter 
nately close port n', opening ports n' and ), 
and close the last-mentioned ports, opening 
port m'. I may here mention parenthetically 
that the action of the valve in opening and 
closing port n' is only of importance as pro 
viding a convenient plan for preventing the 
escape through said port of air driven from 
the differential cylinder by the upward mo 
tion of the piston, causing the air thus in 
closed to rapidly increase in pressure as the 
piston moves upward, thus checking the vio 
lence of its movement. During the down 
ward movement of the piston F the valves 
N' occupy substantially the position indi 
cated in Fig. 6. The upper one attached to 
the cylinder M closes the port n' and opens 
the port in, thus cutting off the pressure 
through conduit A', which tends to raise the 
differential piston and at the same time per 
mitting the air accumulated beneath the pis 
ton to escape, while the pressure of the re 
ceiver is transmitted through conduit Land 
port in to the upper face of the piston, the 
piston being thus driven down and the valve 
l, to which it is attached, closed and held 
closed. The lower valve N', on the contrary, 
is in a position in which it opens the port n', 
closes the exhaust in, and closes the port n'. 
The pressure from the downwardly-moving 
piston F is thus transmitted to the lower side 
of the differential piston N, which is driven 
up and held up, opening and keeping open 
the lower valvel. When the piston Freaches 
the end of its stroke, as shown in Fig. 7, the 
valves N' N are shifted to the position shown 
in said figure, the port n' in the lower cylin 
der M' being covered and the exhaust-port 
in opened, and the port m being also open 
the pressure from the lower receiver L* in 
stantly forces the valve N down, closing the 
lower valvel. At the same time the valve 
M' of the upper cylinder M opens the port 
m", closes the exhaust m, and closes the port 
?m'. As now the piston F moves upward, 
both valves l l remain closed until the press 
ure in cylinder A exceeds the pressure hold 
ing the differential piston N down, together 
with the weight of the said differential pis 
ton, at which time the said piston is forced 
upward, opening the upper valve land hold 
ing it open until the piston F has completed 
its upward stroke and the valve N' has opened 
the exhaust-port m'. The respective areas of 
the upper and lower sides of the differential 
piston are of course nicely calculated, so that 
the opening of the discharge-valve governed 
by it will take place at the instant when the 
pressure within the cylinder and in the dis 
charge-conduit leading from it are equal, or substantially so. 

If in the construction shown the port n' was 
the only port leading into the upper end of 
the differential cylinder, it would be neces 
sary, with the valve Working as shown, that 
the piston N in its upward movement should 
compress the whole volume of air above it. 

I have found it desirable in order to quicken 
its initial movement in an upward direction 
to provide an additional port n', situated be 
low the port n' and also connecting with the 
compressed-air receiver. As shown, it con 
nects with a port n° in the valve-box M, situ 
ated, however, above the travel of the valve 
M'. Through this additional port airis forced 
back into the receiver during the upward 
movement of the differential piston and until 
the piston itself closes the port m, after which 
time the continued upward movement of the 
piston is accomplished against the resistance 
of the fixed body of air situated between it 
and the head of the cylinder. 
As already mentioned, I prefer to use, in 

addition to the exhaust-port m near the lower 
end of the cylinder, an additional port nas, 
situated closer to the cylinder-head and closed 
by a check-valve. The object of this is to 
permit of the escape of a portion of the air 
compressed by the downward motion of the 
piston N after it passes the exhaust-port m'. 
It is difficult, however, to have any ordinary 
automatic check-valve which will work effi 
ciently under the varying conditions under 
which the engine runs. Thus when there is 
little or no accurmulation of compressed air 
in the receivers it is obviously desirable that 
the piston N should move downward very 
freely and practically with no resistance from 
a body of compressed air beneath it, while 
when the pressure in the receiver is large it 
becomes very necessary to take up the shock 
of the rapidly-moving piston, which in itself 
is heavy, and which, besides, has the impetus 
of the heavy Valve to which it is attached. 
Under these two conditions of use we require 
for the port ma check-valve held very lightly 
to its Seat and a check-valve held to its seat 
with great force, and I have secured both of 
these desirable qualities in the same valve 
by the device which I am about to describe. 
About the opening of the port in I secure a 
cylinder M, at one end of which is the valve 
O, which closes the port 1), and at the other 
end of which is a port n', which connects the 
said cylinder with the compressed-air recep 
tacle. As shown, the head of the cylinder M. 
is channeled and the port in connected with 
the box M at n°, but the way in which the 
connection is made is entirely immaterial. A 
piston O' is fitted in the upper part of the cyl 

75 
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OO 
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O 
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inder M'and connection made between the said 
piston and the valve O, so that whatever press 
ure is exerted upon the upper side of the piston 
O' is transmitted to the valve O and tends 
to hold it to its seat. An exhaust-port n' is I 25 formed in the cylinder Mabove the valve 
O and beneath any point reached in the 
downward motion of the piston O'. Prefer 
ably the connection between the piston and 
valve is made by means of a spring, as indi 
cated at O, Fig. 6, this being desirable asper 
mitting the valve O to rise from its seat with 
out moving the piston. 

O', Fig. 6, indicates an adjustable stop, 
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which assists the upward movement of the 
piston O'. - 
The operation of this device is as follows: 

The piston N being in its upper position, the 
port n° is closed and the exhaust in open. 
The pressure from the receiver, acting upon 
the top of the piston, then drives it down with 
a degree of violence and rapidity proportioned 
to the compression of the air. After passing 
the exhaust-port n' the further motion of 
the piston is against the constantly-increas 
ing resistance of the body of air in the bot 
tom of the cylinder, the degree of compression 
to which this air is exposed being not only 
that transmitted through the piston from the 
compressed air driving it down, but also that 
due to the momentum of the rapidly-moving 
and weighty piston and its valve connections, 
As soon as the air is compressed to a degree 
higher than the pressure which holds the 
valve O to its seat it lifts the said Valve and 
escapes through the port minto cylinder M, 
and thence through the port m'. The press 
ure holding the valve O closed is that of the 
air-receptacle acting upon the piston O, and 
the size of this piston and the cylinder in 
which it works of course determines the point 
or points at which the valve Oshall open. 
The valve N', as shown in the drawings, is 

what I may call a “divisional' piston-valve. 
It may be considered either as a valve or as 
two valves, and of course any equivalent valve 
or combination of valves may be substituted 
for it. It is actuated by means of positive 
connections with the engine, so that its move 
ments will always bear a fixed relation to the 
movement of the compressing-piston in the 
cylinder A. When two differential cylinders 
are used in combination. With a double-acting 
blowing-engine, the motion of the valves N' 
in the two cylinders should be inversely re 
ciprocatory, the one moving up when the other 
moves down, and vice versa. My preferred 
device for driving the pilot-valves N' is that 
shown in the drawings, the valves being actu 
ated by the continuously-rotating eccentric 
K, the valve-stem N’ leading from the upper 
valve N' to a bell-crank N and a pivoted con 
necting-rod N, connecting the said bell-crank 
with the eccentric-strap J. The points n. 7. On 
the circle described by the crank-pin cindicate 
the points in the motion of the crank and of 
the compressing-piston, at which the upper 
valve N' opens and closes the ports na', the 
connecting-rod N' extending at right angles 
to the line between the points 72 n. When the 
said valve is in itslowest position. The lower 
valve N' has its valve-stem N connected to 
a pivoted lever N, to the other end of which 
is pivoted a connecting-rod N, also leading to 
the beli-crank lever N, the result of this ar 
rangement being to move the two Yalves N' 
always in opposite directions to each other. 
The one eccentric K in the arrangement 

shown and above described gives motion both 

464,964 

be used to actuate the steam admission and 
exhaust valves of the steam-cylinder, as shown 
in the patent to Petsche granted December 
9, 1890, and numbered 442,136. 
Having now described my invention, what I 

claim as new, and desire to secure by Letters 
Patent, is 

1. In a blowing-engine, an air-admission 
slide-valve, in combination with a continu 
ously-acting eccentric, a campositively con 
nected with the valve, and means for trans 
mitting motion from the eccentric to the cam, 
Said cam being arranged, as described, So as 
to intermittently actuate the valve in both 
directions, as and for the purpose specified. 

2. In a blowing-engine, an air-admission 
valve, in combination with a cam-head h, at 
tached to the valve-stem and having a sloth 
h formed as specified, a pivoted lever , hav 
ing a pin or roller working in the cam-slot, 
a continuously-acting eccentric, and means, 
as described, for transmitting motion from 
said eccentric to lever I and through cam 
head h an intermittent motion to the valve. 

75 

90 

3. In a double-acting blowing-engine, air 
admission slide-valves arranged at each head 
of the cylinder, in combination with inverse 
ly-arranged cams positively connected with 
the valves and arranged to open the valves 
during the movement of the piston away from 
them and at about the time When the press 
ure in the cylinder is the same as the atmos-- 
pheric pressure and to close them just before 
the motion of the piston is reversed, a con 
tinuously - acting eccentric, and means for 
transmitting motion from the eccentric to the 
two cams, substantially as described, and so 
as to give the valves the intermittent recip 
rocal motion described. 

4. In a double-acting blowing-engine, air 
admission valves arranged at each head of 
the cylinder, in combination with inversely 
arranged cams h’ h, arranged to open the 
valves during the movement of the piston 
away from them and at about the time when the 
pressure in the cylinder is the same as the at 
mospheric pressure and to close them just be 
fore the motion of the piston is reversed, a 
continuously-acting eccentric, a rock-lever, as 
J', actuated by the eccentric, pivoted levers 
II, havingpins or rollers' Working in grooves 
of cams h°h, rods J, connecting levers II 
with lever J, and adjusting-nuts JJ, con 
necting said rods, all substantially as and for 
the purpose specified. 

5. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, said piston connecting with and 
actuating said valve, conduits leading from 
the air-reservoir to the smaller head of the 
differential cylinder and from the adjacent 
head of the compressing-cylinder to the larger 
head of the differential cylinder, an exhaust 
port at or near the larger head of the differen 
tial cylinder, and positively-actuated valves, 

to the valves N' and to the cams actuating the arranged as described, to alternately open 
admission-valves, and the Salme eccentric can and close the connection between the conduit 
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leading from the main cylinder and the dif 
ferelltial cylinder and the exhaust-port of 
said differential cylinder. 

6. In a blowing-engine, a discharge-valve, 
in combination with a vertically-arranged 
differential cylinder and piston, said piston 
connecting with and actuating said valve and 
arranged to close it in falling to its lower po 
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sition in the cylinder, conduits leading from 
the air-reservoir to the smaller head of the 
differential cylinder and from the adjacent 
head of the compressing-cylinder to the larger 
head of the differential cylinder, all substan 
tially as and for the purpose specified. 

7. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, said piston connecting with and 
actuating said valve, conduits leading from 
the head of the main cylinder and the adja 
cent air-receptacle to the ends of the differ 
ential cylinder, as described, an exhaust-port 
leading from near the larger head of the 
differential cylinder, and positively-actuated 
valves arranged to open and close the con 
duits and the exhaust-port, substantially in 
the order and for the purpose specified. 

8. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, said piston connecting with and 
actuating said valve, conduits leading from 
the head of the main cylinder and the adja 
cent air-receptacle to the ends of the differ 
ential cylinder, as described, an exhaust-port 
leading from near the larger head of the dif 
ferential cylinder, positively-actuated valves 
arranged to open and close the conduits and 
the exhaust-port, Substantially in the order 
and for the purpose specified, a second ex 
haust-port situated closer to the larger head 
of the cylinder than the first, and a check 
valve closing said exhaust-port. 

9. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, as MI N, said piston being con 
nected with the valve to actuate the same, a 
valve - chamber, as M, having ports leading 
into the top and bottom of cylinder M and a 
discharge-port, pipes, as L and A', connect 
ing the valve-chamber, as described, with the 
compressed-air reservoir and the cylinder, re 
spectively, a valve, as N, moving in the valve 
chamber and acting to open and close the 
ports, substantially as specified, and means 
for actuating Said valve in a fixed relation 
to the motion of the main piston of the en 
gine, all substantially as and for the purpose specified. 

10. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, as M. N, said piston being con 
nected with the valve to actuate the same, a 
valve - chamber, as M, having ports leading 
into the top and bottom of cylinder M and a 
discharge-port, pipes, as L and A', connect 
ing the valve-chamber, as described, with the 
compressed-air reservoir and the cylinder, re 
spectively, a valve, as N', moving in the valve 

chamber and acting to open and close the 
ports, substantially as specified, a positively 
driven eccentric, as IX, and means, substan 
tially as indicated, for transmitting the mo 
tion of said eccentric to the valve, all substan 
tially as and for the purpose specified. 

11. In a double-acting blowing-engine, dis 
charge-valves situated on each head thereof, 
in combination with differential cylindel's 
and pistons, as AI Mi' N N, said pistons each 
connecting with and actuating one of the 
valves, valve-chambers M, having ports con 
necting with the top and bottom of the cylin 
ders and an exhaust-port, pipes LL and A 
A', connecting the valve-chambel's with the 
compressed-air receptacles at each end of the 
cylinders and with the cylinders, as described, 
valves N' N', moving in the respective valve 
chambers, a positively-driven eccentric, as K, 
and means, substantially as described, for 
transmitting the motion of said eccentric to 
the two valves, so as to simultaneously actu 
ate them in reciprocal direction, all substan 
tially as and for the purpose Specified. 

12. In a blowing-engine, a discharge-Valve, 
in combination with a differential cylinder 
and piston, as MN, said piston connecting 
with and actuating the valve, as described a 
valve-box, as M, a pipe L”, leading from the 
air-receptacle to the end of the valve-bOX near 
the smaller cylinder-head, a pipe A", leading 
from the end of the main cylinder to the Op 
posite end of the valve-box, admission-ports, 
as n' 47", leading from the valve-box to the 
small and large heads, respectively, of the 
cylinder M, an exhaust-port, as m', situated 
in valve-box M between the ports m' int", an 
exhaust-port n', situated near but above the 
larger head of cylinder M and leading into 
the valve-box, an exhaust-port in, situated 
near but below the smaller cylinder-head and 
leading into the valve-box or a connection 
thereof above the travel of the valve, a Valve, 
as N', moving in valve-box MP, as described, 
and so as to close and open ports 77", 17, and 
n", as specified, and positively-acting means 
driven by the engine for moving said valve 
in a fixed relation to the motion of the main 
piston, all substantially as and for the purpose specified. 

13. In a blowing-engine, a discharge-valve, 
in combination with a differential cylinder 
and piston, as MN, said piston connecting. 
with and actuating the valve, as described, a 
valve-box, as M', a pipe L”, leading from the 
air-receptacle to the end of the valve-box near 
the smaller cylinder-head, a pipe A", leading 
from the end of the main cylinder to the op 
posite end of the valve-box, admission-ports, 
as m' int', leading from the valve-box to the 
small and large heads, respectively, of the 
cylinder M, an exhaust-port, as m', situated 
in a valve-box M° between the ports an in, an 
exhaust-port in, situated near but above the 
larger head of cylinder M and leading into 
the valve-box, an exhaust-port m, situated 
near but below the smaller cylinder-head and 

75 

9 O 

95 

IOC 

IO 

II5 

I 25 

  



464,964 

leading into the valve-box or a connection M, surrounding the exhaust-port mand hav- 3o 
thereof above the travel of the valve, an ex- ing an exhaust-orifice m', a conduit connect 
haust-port, as m, at the larger head of the ing the head of said cylinder with the air-re 
cylinder M, a check-valve, as O, closing said ceiver of the engine, a piston O', working in 

5 port, a valve, as N', moving in valve-box M, the cylinder above the orifice m', a check 
as described, and so as to close and open ports valve O, seated on exhaust m, and a spring 0, 35 
m, 77, and m', as specified, and positively- arranged between piston O' and valve O, all 
acting means driven by the engine for mov- substantially as and for the purpose specified. 
ing said valve in a fixed relation to the mo- 16. In a double-acting blowing-engine hav 

Io tion of the main piston, all substantially as ing admission and discharge valves at each 
and for the purpose specified. end of its cylinder, cams arranged to inversely 4o 

14. In a blowing-engine, the combination, and intermittently actuate the admission 
With a differential cylinder and piston ar- valves, as described, differential cylinders and 
ranged to operate the discharge-valve and pistons, as M. M' N N, said pistons connected 

I5 having connections, ports, and a pilot-valve, with and actuating the discharge-valves of 
Substantially as described, of a cylinder, as the engine, valve-boxes, as M', connected and 45 
M, surrounding the exhaust-port in and hav- arranged with the differential cylinders, sub 
ing an exhaust-orifice n', a conduit connect- stantially as described, valves, as N', moving 
ing the head of said cylinder with the air-re- in said boxes, an eccentric, as K, and means, 

2O ceiver of the engine, a piston O', working in substantially as described, for transmitting 
the cylinder above the orifice na', and a check- motion from said eccentric to the cams actu- 5o 
valve O, seated on exhaust m and held to ating the admission-valves and to the valves 
its seat by piston O", all substantially as and N', all substantially as and for the purpose 
for the purpose specified. specified. 

25, 15. In a blowing-engine, the combination with a differential cylinder and piston ar W. E. GOOD. 
ranged to operate the discharge-valve and Witnesses: 

JAS. C. BROOKS, 
LEWIS R. DICK. 

having connections, ports, and a pilot-valve, 
substantially as described, of a cylinder, as 

  


