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_the inlet and ontlet valves of such engines,
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~shown in Fig. 4, is provided with valves and

SO

~used for compressing

be used as a blast or for other purpose, and par-

‘recessed, as shown, on each side for the recep-
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o all whom it may concern:

small size, as of course the more numerous the

Be it known that I, WirriaMm E. GOoD, a | slots the shorter distance the valves will have

resident of Reading, county of Berks, State of
Pennsylvania, and a citizen of said State, have
invented a néw and useful Improvement in
Compressing or Blowing Engines, of which
the following is a true and exact description,
reference being had to the accompanying draw-
ings, which form a part of this specification.
My invention relates to the class of engines

| alr or other gases and :
vapors and delivering the compressed alr or
other gas into a receiver or conveylng-tube to

u —

ticularly to the construction and operation of

T'he object of my invention is to so construct
the valves and the devices which operatethem
that they may move with little or no noise, l
shoek, or friction, and to open and close them
automatically at the proper times, thus insur-
Ing the economical working of the engine; and
my invention consists of the devices herejn-
after fully described, and which are illustrated
in the drawings, which show my improvements
applied to a blowing-engine, and in the form
and arrangement which I believe will be found
most useful and efficient.

In the drawings, Figure 1 is an end view of
the compression-cylinder of a blowing-engine
having my improved valves and valve-actu-

ating devices, the top of the receiving-conduit |

being removable in order to show the outlet-
valve, Fig. 2 isa cross section on the line 2z 2
of Fig.1. Fig. 3 isa detailed view of my pre-
ferred device for actuating the outlet-valve.
Fig. 4 is an elevation of the compression-eyl-
Inder of a blast-engine, and Fig. 5 a view illus-
trating a modification of the device for actu-
ating the outlet-valve.

A is the compression-cylinder, which, as

1

conduits for the blast at each end.

B is the piston of the compression-cylinder.
C is the head of the eylinder A, preferably

tion of the entrance and exit valves, and pro-
vided with slotted openings ¢ ¢* for the en-
trance and exit of air, these slots being pref-
erably arranged radially, as shown, and of

to move in order to cover and uncover them.
D is the exit-conduit, through which the
compressed air is led to the point of use.
B is the entrance-valve, made in the form of
a grid, with arms separated by open slots,

said arms being of somewhat greater breadth

35S

than the openings ¢ and corresponding with -

these openings in length and shape. . As used
with the radial slots ¢, the valve I is pivoted

60

on the pin F, secured in the center of head C,

and 1 prefer in both cases to place it on the

inside of the head C, the face ¢ of which forms

its seat and has a bearing-surface, ¢, opposite
to its seat e and distant from 1t by slightly
more than the thickness of the valve-plate E.
Thisback bearing, ¢, is here provided by coun-
terboring the edge of eylinder A, and is coun-

‘tinued to the central bearing of the valve by

making the surface ¢’ of the head of pin F in
the same plane as ¢ _

On the bottom edge of valve E, as shown in
the drawings, I have cast teeth ¢*, which en-

- gage with a rack, G, actuated through a piv-

oted lever, H, by a cam, I, and retractive
weight J. The devices, however, by which
the motion of the cam I may be made to act-
nate the valve E may be of any desired form,
that shown being
adapted for this purpose. |

¢ 18 a shaft upon which cam I is secared, and
which is driven by the engine which drives
the compression-piston.. ' -

There is of course in all compression-cylin-
ders of the kind shown a quantity of air or gas
left at the end of the stroke between the pis-
ton and the end of the eylinder, Thig air is
under compression, and will by its expansion
to the atmospheric pressure assist the engine
In the return-stroke of the piston, if not re-
leased and wasted by the premature opening
of the entrance-valve; but as the pressure in
the cylinder will at times vary i is 1MpPOoS-
sible to arrange any definite point in the re.
turn-stroke for the opening of the valve which
will insure its opening at the exact point when
the pressure behind the piston will equal the
pressure of the atmosphere, and of courge it
will not do to have the opening of the valve
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simply given as one well §c
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o delayed beyond this point.. In valves of the | It is my object to open this valve at theexact = = @
-~ kind beretofore generally used their movement | point where the pressure in-the compression- ..
o depends entirely upon the air-pressure, the | eylinder equals that in the delivery-conduit;, 70 .
. yalve (generally circular and guided by a | this being, of course, necessary in order to ob-
g spindle) moving to or from 1ts seaf, according | tain the maximum efficiency of the engine,and .
o asthe pressure within the cylinder was more the premature or delayed opening of the valve ... ..
o or less than that outside.  Owing to various | inevitably resulting in a loss of power. It 18
. well-understood causes,such valves requirean | also necessary to close the valve before the 75
oo excess of pressure on one side toactnate them, | piston begins its reverse movement. Toac. - ... -
ooy thus involving some oss of power, and their | complish these results I make use of the de- .~ .
... . movement is necessarily so greatasto involve | vices illustrated in the drawings, Figs. l.and . . = .
o agreat deal of noise and so abrupt as to fre- | 3 showing my preferred. construction, and .. . .
o quently result in breaking, and not only ne: | Kig. 5 a simpiified modification. - g0
oo eessitating the stoppageof the engine, butalso | - M is a cylinder connected at one end with ..
s {requently causing worse damage: by falling | a pipe, m, leading into the end of the com- =
" into the eylinder and damaging it or the pis- | pression-cylinder A and at the otherend with
tOI] ............... apipe’ﬂf,1eadingint9t,heeXIt_condultD.
. . Tarrapge my cam I sothat it will open the { m’is a piston in cylinder M. ‘This piston 85 = =
- yalve Eatthe point where the pressure within | may be either balanced or of a differential - = =
ol g and without the eylinder will be equal when  form, according to the construction and bal-. .. ..
oo the air 1s belng compressed to the maximum | ance of the mechanism with which it connects. -
o 5ZpOiI:1tn,§ and bj?fl(’-«'flu?'iiil]f{_1‘;i a Hgllﬁ elearance for |- N 'is the: !pi?StOI]i-I‘UCil?Ofi DiSt(mi ??if;i N, an ad-
o the valve EE between its seat e and back bear: | justable sleeve on rod N, engaged with a p1v- go

e when it is opened, and hence there isno frie-
tion or wear ab this point.

oo 25 mospheric pressure in case the interior and | with the balanced steam-valve P> of a eylin- - ¢
 ;5;f;:;:;:;j;:;:;:;:;f;f;e;gteﬁgr;=I;)re=s;s=ures;ebeco;m;e";equal-;befﬂre:this der, Q. .. .
- point is reached, the slight movement of the | R isa piston in cylinder Q, and 5 the pis-

o without 'noise orjar, and the numerous open- _throu_gh 3 filéficliééd; hearinﬁg? m :131:1;‘3; ;C(;)nfdu:iii D
30 ings around the edges of the slots ¢ thus left | and is attached through rod s to the pin & of

S during the short period before the cam I moves | the sleeve n and rests upon or is connected -~
-~ thevalve and opens the slots wide. A great | with acam, T,which, like cam I, isdriven by oo

M and Q and their connections are of course
secured on proper bearings cast with or se-

The eam I is of course so shaped as to close | cured to the cylinder A or its head C. 1C5
or permit the closing of the valve E at the end The closing of the valve K at the proper
1c of the reverse stroke of the piston B, this clos- | time 1s secured by the cam T, which, by rais-
ing being also effected without friction of the | ing the rod N, moves the bell-erank lever O,
valve on 1its seat. and through it the valve P, in such position
The device shown for actuating the valve E | as to admit the steam or air into eylinder Q 110
by means of a rack, G, through teeth on its | on the side of the piston,which will move 1t
15 periphery is advantageous in view of the fact | and its attachments to close the valve K. The
that the valve is on the inside of the eylinder- | cam T is so proportioned as to hold the valve
head; but a connecting-rod and pin could be | closed by maintaining the rod N in its ele-
substituted for it,if desired. WhileIprefer the | vated position during the reverse stroke of the 115
device of radial slots and a centrally-pivoted | piston B and to release it as soon as the pis-
so valve, I3, such a construction being obviously | ton moves forward again, in which case, 1f not
of great convenience and excellence, it will be | otherwise supported, the rod N will fall and
at onee seen that the main features of my in- | open the valve K through its action on the
vention ean be embodied in a structure where | valve P, as before described. Therod N, how- 120
straightslots or holesin the head Care opened | ever, being attached to the piston m’, can only
55 and closed by a valve moving in a straight | move with it, and this piston 1s actuated by
line, instead of being pivoted, as in the pre- | the differencein pressures above and below 1t,
ferred form shown. the pressure above being that of the compres-
Passing now to the outlet-valve, which is in- | sion-cylinder, and that below being that of the 125

60

dicated by the letter I, and which isin all re-
speets similar to the inlet-valve I, being, like
it, adapted to closeradial slots, (here indicated
by the letter ¢*)said valveis secured upon the
outside of the head C and has a clearance be-
tween its seat & on the slotted head and the
back bearing, &', and %’ on the pin k.

? is a crank-pin secured on valve K, and

exit-conduit. Obviously, therefore, the pis-
ton m' will not move downward until the
pressure of the cylinder A is eqnal to that of
the exit-passage D; but on reaching this point
it will move down, permitting the rod N to 130
fall and open the valve K, as before described.

The adjustment of theapparatus is of course
to be carefully attended to in order fo insure

to which is secured an actuating-rod, as shown. | the instant movement of the piston »’ at the
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proper moment; but this adjustment is easily | the maximum point, and mechanism connect.

~ ascertained, and the clearance allowed to the
- valve K between its seat & and bearings k' %

10

20

&e., as described, the
rectly with the pin %% as is shown in Fig. 5,

permits a safe margin for the movement of the
parts, and, as before deseribed, prevents fric-
tion and wear on the valve and its seat. The

cam Tshould close the valve K while the press-
~ures 1n the ecylinder M

are in equilibrium,

thus avoiding friction in closing the valve.
Instead of operating the valve K through

the intermediate mechanism of a cylinder, Q,

rod N may connect di-

and any convenient intermediate counections
may be used instead of the eylinder Q, &e.
The cam T may of course be placed so asto
act-on any of the intermediate mechanism
which is connected and moves positively with
the rod N, and, as will be readily nnderstood,
many of the features of my improvement may
be used separately as well as conjointly.
‘Having now described my invention, what I

- claim as new, and desire to secure by Letters

25

Patent, is— |
1. In a compressing or blowing engine, a

cylinder-head slotted to form air passages in

1t, 1n combination with a sliding slotted valve

- arranged to register with the slots in the cyl-

30

39

inder head, ‘as described, said valve being

seated on the cylinder-head and provided with
~a back bearing arranged at a distance from its

seat slightly
valve.
2. In a compressing or blowing engine, a

greater than the thickness of the

cylinder-head having slotsformed in it to serve

as alr-passages, in combination with a pivoted

- sliding and radially slotted valve arranged to
- register with the slots in the eylinder-head, as

40

45

.50

described, said valve being seated on the cyl-
inder-head and provided with a back bearing
arranged at a distance from its seat slightly
greater than the thickness of the valve.

3. In a compressing or blowing engine, a
cylinder-head having slots formed in it to serve
as air-passages for the entrance and -outlet of
alr, all of said slots radiating from the same
point on the cylinder-head, in combination
with radially-slotted sliding valve plates pLV-
oted at the point from which the slots in the
head radiate, the valve-plate registering with

the inlet-slots being on the inside of the head, |

and the valve plate registering with the outlet-

- slots on the outside of said head, and back

55

bearings for said valve-plates, arranged at a
distance from their seats on the eylinder-head

slightly greater than the thickness of the valve.

6Q

4. In a compressing or blowing engine, the
combination of an air-inlet opening formed by
slots in the cylinder-head with a sliding slotted
valve seated upon the inside of the head and
having back bearing arranged ab a distance
from its seat slightly greater than its thick-
ness, a'cam,-I, driven by the engine and con-
nected with the inlet-valve so as to open it
substantially at the point where the pressures

within and without the compressing-cylinder

are equal when the air is being compressed to

T, arranged to move the p

1ng the cam and valve, substantially as and for

the purpose specified.
2. In a compressing or blowing engine, the

‘combination of a eylinder-head slotted to form

openings for the outlet of the air, a slotted slid-
ing valve seated on the outside of said head, a,
back bearing for said valve, situated at a dis-
tance from its seat slightly greater than the
thicknessofthevalve,sothatit will leaveitsseat
when the air-pressure inside exceeds that out-
side the eylinder, a cylinder, M, connected at
one end with the compression eylinder and at

N
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the other end with the outlet-conduit, a piston

sitnated in said cylinder and arranged to move
when the pressure in the compression-cylinder
approximates that of the outlet conduit, and a
connecting device uniting the sliding outlet-
valve with said piston, as described, whereby
the motion of the pistonacts to open the valve.

6. In a compressing or blowing engine, the
combination of a cylinder-head radiali y slotted
to form openings for the outlet of the alr, a
pivoted and radially-slotted sliding valve
seated on the outside of said head, a back
bearing for said valve, situated at a distance
from its seat slightly greater than the thick-
ness of the valve, so that it will leave its seat
when the air-pressureinside exceeds that out-

side the eylinder, a cylinder, M, connected at

one end with the compression cylinder and at
the other end with the outlet-conduit, a piston
sifuated in said eylinder and arranged to move
when the pressure in the compression cylin-
der approximates that of the outlet-conduit,
and a connecting device uniting the pivoted
sliding outlet-valve with said piston, as de-
seribed, whereby the motion of the piston acts
to open the valve. | |

7. In a compressing or blowing engine, the
combination of a eylinder head slotted to form
openings for the ontlet of the air, a slotted
sliding valve situated on the outside of the
head, a cylinder, M, connected at one end to
the compression-cylinder and at its other end
to the exit-conduit, a piston situated in said

935

100

105

[I0O

cylinder and arranged to move when the press-

‘ure In the compression-eylinder approximates

that of the exit-conduit, a piston-rod, a con-

necting device uniting the piston-rod and out-

let-valve, whereby the motion of said rod op-
erates to open and closesaid valve, and a cam,
Iston-rod in the di-
rection to close the valve and to keep it in
sald position during the return stroke of the
compressing-piston. _'

8. In a compressing or blowing engine, the
combination of a cylinder-head slotted to form
openings for the outlet of the alr, a slotted

sliding valve situated on the outside of the

head, back bearing for said valve, situated at
a distance from its seat on the cylinder-head
slightly greater than the thickness of the valve,
so that it will leave its seat when the alr-press-
ure inside exceeds that outside the cylinder,
a cylinder, M, connected at one end to the
compression-cylinder and at its other end to

115

120

125

130



4 | ' N 3@1.876 ........ S o .

thickness of the valve, So that it will leave its

seat when the air-pressure inside exceeds that
outside the eylinder, the combination of a

- cylinder, M, connected at one end with the

N

compression-cylinder and at the other to the
exit-conduit, a piston situated insaid eylinder,
a piston-rod, N, actuated by said piston, a
cylinder, Q, having a piston, R, and piston-
rod S, connecting with and actuating the said
outlet-valve, a valve, P, placed to open and
close the ports of cylinder Q, and connecting
mechanism whereby the valve P is actuated
by piston-rod N, all substantially as and for
the purpose specified.

with the inlet-valve, so as to close it and keep
‘it closed during the forward strokeof the com-

pression-piston and a definite portion of its Sj5
return-stroke, and a cam, T, connected with
rod N, so as to move it to close the outlet-
valve and keep it closed daring the return-
stroke of ‘the compression-piston, all substan-
tially as and for the purpose specified.

WILLIAM E. GOOD.

VWitnesses:
CHARLLE F. ZIEGLER,
Francis T. CHAMBERS.
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