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Ty @l wlomny it el COreerit. | non-return valves and so that the first move- 590

Be it known that we, AXEL 1I. HELANDER | ments of the air-compressing plston will re-.

and CARL O. LINDROTE ,citizensof the United | sult in forcing air under pressure into the

States, residing 1in the city and county of | reservoir, from which it is drawn at propel

; Philadelphia, in the State of Pennsylvania, times to actuate the delivery-valves ot the
have invented certain new and useful Im- | engine. 55
provements in Compressors or Blowing-En- The nature of our improvements, both gen-
sines, of which the following is a true and eX- oral and specifie, will be best understood as
act description, retference being had to the described in connection with the drawings, in

(0 accompanying drawings, which form & part | which they are Nustrated, and in which—
thereof. Figure 1 1s a vertical section through the 6¢

Our invention relates to the construction | main cylinder of a blowing-engine, the sec-
and operation of the delivery-valves of air- tion passing through the delivery-valves and
compressors, particularly of those compress- through the actuating - cylinders by which

15 Ors known as ¢ blowing—*enginesi” such valves are operated, being taken, for in-

Heretofore various plans have been devised | stance, Ol the line 1 1 of Fig. 2. Fig. 2 is a 05
and used for utilizing the pressure of the air | plan view of the main cylinder with the head
compressed in the cylinder of the blowing- | and recelver removed, showing the upper
engines to actuate the delivery-valve of the valve-actuating cylinderin section. Fig. 3 18

20 engine, and while many such devices have | & cross-sectional view on the line 2 2 of Kig.
proved practicable and of great value in use 5. Tig. 4is an end View of one of the valve- 70
they are as a rule open to the objection that actnating eylinders and connected parts. Fig.
depending, as they do generally, upon the ex- | 5 is a central longitudinal vertical section
‘stence of pressure in the receivers of the | through the lower valve-actuating cylinder

2z blowing-engine they do not work or work | and some of 1ts connected parts, and Fig. 6
properly when there is no pressurein the re- ig-a diagram illustrating the actlon of the 75
ceiver, as 18 cenerally the case when the en- | valves whieh control the movement of the
oine is being started. pistons 1n the valve-actuating cylinder.

The object of our invention is to provide A is the main or compressing cylinder of

30 means for actuating the delivery-valves by | the engine, A' A’ indicating the heads of the
the action of the air compressed in the main | eylinder, 1n which, as shown, are formed the 8o
cylinder, which will come at once into prop- delivery-ports bY which the air issues from
erly operative condition on the starting of the | the cylinder. .
engine; and the main feature of our new Col- 3 B indicate the receivers for the com-

35 st-ruetioneousistsintheprovision of astorage- | pressed air; C C, the delivery - valves, the
reservoir for compressed air from which the valve-rods of which are indicated at C' C', 35
actuating-cylindersot the delivery-valvescan | D D indicating the valve-actuating cylinders,
draw the power necessary to put them 1into each provided with a piston K, connected with
operation. This storage-reservoir may beone | the respective valve-stems C' C'.

40 which will receive 2 supply of compressed air ' F are passages or pipes leading from the
when the engine is in full operation and store ends of the eylinder A 1o an air-storage re- 9o
it ready for use after the engine has ceased | ceptacle I, a non-returi valve f being situ-
to work or one which 1s adapted to receive a ated in each pipe F. Irom the reservoir I’
charge of compressed air from a Source ox- | lead pipes F? ¥, each connecting through a

45 traneous to the engine itself; but preferably port ¥ with that side of the cylinder D the
and whether fit to be ased as above noted or admission of air to which will cause the de- 93
not the storage-reservoir is connected both livery-valve C 1o close.
with the top and bottom of the main cylinder H 1 indicate exhaust-pipes connecting with

of the blowing-engines DY passagesﬁttedwith the ports F° and preferably each provided

——
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- Wwith a cock or regulable valve, as indicated
at v, by which the resistance to the exhaust
can be regulated.

G G indicate valves controlling at the same

5 time the connection of the ports I° with pipes

K< and with the exhaust-pipes YI. The spin-

dles of these valves @ have connected with

them levers G/, the said levers being connect-
ed, as shown, by a rod G° so that the valves

are enabled to move upward in opposite di-

rections, G*» indicating a valve-actuating rod

leading to a cam crank Or eccentric actuated
by a constantly-moving part of the engine
and by which the valves G G are operated.

15 From the opposite sides of the eylinders D

lead pipes I I, which open into the compress- |

' ' A,asindicated at T' T’ The po-

these openings should be as shown,

that they will each be open for about two-

I0

ar'e connected, then closed by the piston
moving across them, and then opened again
shortly before the main piston (which is in-
25 dicated at q, Fig. 1) reaches the end of its
stroke. Thus in Fig. 1the piston ¢ is shown
as just clearing the lower opening I’ as it
moves downward. The pipes I T are prefer-
' Ith non -return or ~check
30 valves, asindicated at 7, and in this case they
are also provided with g by-pass I?, leading
around the check-valves 7 and preferably pro-
Vidgd with a regulable Stop-cock, asindicated
at 7~ |
J indicates a supplemental storage-reser-
Voir connected with the reservoir ' as by a
pipe J', which should have a cock, as 7', and
connected also, as shown, with the reservoir
I of the engine by means of g pipe K, pro-
410 vided with g stop-cock k.

The operation of the engine is readily fol-
lowed. Assuming that both valves C are
closed and the piston A at the upper end of |
the cylinder, the arrangement of the mechan-

45 1sm actuating the valves G G will be such as
to open the passage leading from the upper
Pipe F? through the port B9

into the upper
c¢ylinder D, and on reaching the point marked
1l in the diagram Fig. 6 the passage from F?
upper cylinder D still remains open,
but the passage from the lower pipe F?to the
lower cylinder D is closed, and the passage
from said lower cylinder to the exhaust-pipe
Il is open. Then as the piston A continues
55 o move downward air is at first forced from
the cylinder A through both pipes I I to the
front ends of the cylinders D and through the
lower pipe ¥ into the reservoir I, from which
the air passes to the rear side of the upper
6o cylinder D, but does ot enter the lower cyl-
inder D, Obviously as long as the upper cyl-

IS receiving air through its Pipe I on

616,667

¢ has passed the upper opening I’ the air on
the front side of the piston is permitted to es-
cape back into the cylinder
passI*and upperpipel. Secondly, the upper
delivery-valve under the conditions named

A through by-

will not be opened, but will be held firm ina

closed position. On the other hand, the air

mosphere the piston E will move backward -
lower delivery-valve C as

and will open the
soon as the accumulated pressure becomes

sufficient to overecome the inertia and frie-

tional resistance of said valves. When the
piston ¢ in passing downward reaches the

point 2, (diagmmmatic&lly tllustrated in Fig.

6,) the valve-actuating mechanism will move

thelower valve G soas to throw the rear of the

lower cylinder into communication through
pipe F? with the storage-reservoir F', and the
lower opening being then cleared by the pis-
ton @, as indicated in Fig. 1, the air is free to
escape from the front of the lower cylinder
D through by-pass I?

pressure on the rear
and close the valve, and the reason for sup-

plying the pipes I with non-return valves and

8o

90

of pipeI, whereupon the
of piston E will move it L

95

with the by-passes I?is to afford resistance to

the escape of air through
ance which can be
of the cocks 4* and which serves the purpose
of & dash-pot to prevent too sudden a move-

the pipe I, a resist-
easily regulated by means ]

100

ment of the valve, and we may here properly
mention that the function of the cocks 7 in |

the exhaust-pipes H H is precisely the same—

Viz., to enable the resistance to the escape of

air from the rear of cylinder D

to be nicely

105

regulatecd and preventing too sudden move-

ments of the valves in the other direction.
The adjustment of the valves should be such
that the lower delivery-valve C will close just
as the piston a comes to the bottom of its
stroke. Then as it moves upward the opera-
tions described are again

that the positions of the upper and lower

valves G are reversed. As the pressure in

the reservoirs B B increases the pressure in
the reservoir F’ also increases and in the same
proportion, and this is true also, though to a
less degree, of the pressure in the pipes I T.
The parallelism of pressure in the reservoir
F" and the reservoirs B B IS important, be-
cause theresistance which the delivery-valves

repeated, except

IIO

115

I20

Oppose when being closed depends largely

upon the pressure in the receiver, but as the
power applied to the valve-operating cylin-
ders from the reservoir F’ increases in pro-

125

portion to this resistance the valves wili by

ourdevice be closed substan tially at the same

time under all conditions of use.
Asdesecribed above,it will be seen that even
from the first stroke
bower to close the
ously also in case of

of the piston a we secure
delivery-valves. Obvi-
the stoppage of the en-

I30
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oine a certain amount of air under pressure [

wil] remain in the reservoir I in condition
for use as soon as the engine 18 restarted, and
‘tis from certain points ol view desirable that
the reservoir I’ should be supplemented by a
reservoir such as J, In which a considerable
volume of compressed air can be stored and
kept for some time. Such a supplemental
reservoir can be filled from the receiver of the
engine, as shown, or, if convenient, may be
A1led from some other source of compressed
alr. |

Having now
we ¢claim as new,
ters Patent, 18—

1 In a blowing-engine or compressol hav-
ing discharge-valves as C C the combination
with said valves of eylinders D D having pis-
tons connected with the valves, passagesas 11
leading from the compression-eylinder of the
engine to the cylinder by which eompressed
air is admitted to open the valves, a storage-
reservoir for compressed alr separate fromand
independent of the main compressed-air re-
ceiver of the engine but connected with and
receiving its air from the engine, passages
leading from said reservoir to eylinders D D,
non-return valves situated in sald passages
oxhaust-ports leading irom said cylinders,
valves as G G adapted to connect cylinders
D D with the reservoir and with the exhaust-
ports and positively-actuated mechanism for
moving said valves, all substantially as and
for the purpose speci ied.

5 In a blowing-engine or compressol hav-
ing discharge-valves as C C, the combination
with said valves of cylinders D D having pis-
tons connected with the valves, passages as 11
leading from the compression-cylinder of the
engine at distances from its ends greater than
the breadth of the compressor-piston 1o the
cylinders by which compressed air 1s admit-
ted to open the valves, non-return valves as
i situated in passages 11, a restricted passage
or by - pass connecting the pipe - sections
aroundsaid valve a storage-reservoir for com-
pressed air separate from and independent
of the main compressed-alr receiver of the
engine but connected with and receiving 1ts
air from the engine, pPassages leading from
said reservoir to cylinders D D, exhaust-ports
leading from said cylinders, valves as G G
adapted to connect cylinders D D alternately
with the reservoir and with the exhaust-ports
and positively-actuated mechanism for mov-
ing said valves all <ubstantially as and for the
purpose specified.

2" In a blowing-engine or copressol hav-
ing discharge-valves as C C, the combination
with said valves of cylinders D D having pis-
tons connected with the valves, passages as
1 I leading from the compression-cylinder of
the engine at distances from its ends greater
than the breadth of the compressing-piston
to the cylinders DY which compressed air 1s
admitted to open the valves, a storage-reser-

deseribed our invention, what
and desire to secure by Let-

<

voir for compressed alr, separate from and
independent of the main receiver of the en-
agine passages as I' F leading from the com-
pressing-cylinder to said reservoir and hav-
ing non-return valves as 1 f, passages as Ir? 1
leading from the reservoir to the cylinders
D D, exhaust-passages as 1 I leading from
said cylinders and valves as G G actuated by
the engine and adapted to control the com-
munication of the eylinders D D with pas-
sages F? and H.

1 In a blowing-engine or cOMpressol hav-
ing discharge-valves as C C, the combination
with said valves of cylinders D D having pis-
tons connected with the valves, passages a8
11 leading from the compression-cylinder of
the engine at distances from its ends greater
than the breadth of the compressing-piston to
the cylinders by which compressed air is ad-
mitted to open the valves, non-return valves
s 7 situated in passages 11, a restricted pas-
sage or by-pass connecting the pipe-sections
around said valve, a storage-reservoir for
compressed air separaie from and independ-
ent of the main receiver of the engine, Das-
sages as F T leading from the compressing-
cylinder to said regervoir and having non-re-
tarn valves as 1 f, passages as F? T2 leading
from the reservoir to the cylinders D D, ex-
haust-passages as H I leading from said cyl-
ders and valves as G G actuated by the en-
gine and adapted to control the communica-
Zion of the eylinders D D with passages F~
and .

5 In a blowing-engine or compressor hav-
C ¢ the combination
with said valves of cylinders D D having pis-
tons connected with the valves, passages as
I I leading from the compressing-cylinder
ot distances from the ends greater than the
breadth of the compressing-piston and by
which passages air 1s admitted to cylinders
D to open the valves, non-return valves as %
situated in passages 1, a restricted passage or
by-pass connecting the pipe-sections around
said valve-passagesas I F* I F? leading from
the ends of the compressing-cylinders t0 the
closing side of the cylinders D sald passages
having non-return valves as f, and provision
for the storage of compressed air on the de-
livery side of said valves and valves as G G
actuated by the engine and arranged to con-
trol the opening of cylinders D to passages
F F? and to an exhaust.

6 In a blowing-engine or compressol hav-
ing discharge-valves as C ¢ the combination
with said valves of cylinders D D having pis-
tons connected with the valves, passages aS
I I leading from the compressing-cylinder
ot distances from its ends greater than the
breadth of the compressing-piston and by
which passages air 1s admitted to the cylin-

der D to open the valve, non-return valves ast

situated in passages 1, a restricted passage oOr
by-pass connecting the pipe-sections around

| said valve-passages as F F* If 2 leading from
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the ends of the com pressing-cylinders to the
closing side of the cylinders D, said passages
having non-return valves as J> and provision
for the storage of compressed air on the de-

5 livery side of said valves, a connection F' be-
tween said passages and valves as & G acta-
ated by the engine and

the opening of eylinders D 1o passages I 2
and to an exhaust.
| AXEL II. HELANDER.
C. O. LINDROTH.
Witnesses:
J. WALTER ZEBLEY,

arranged to control |

D. STEWART.
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