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- UNITED STATES

PATENT OFFICE.

PETER L. WEIMER, OF LEBANON, PENNSYLVANIA.

BLOWING-ENGINE.

fEPEQIFIC&TION forming part of Letters Patent No.. 354,453, dated December 14, 1886.

Application filed May 13, 18806,

To all whom it may concerii: |

Be it known that I, PETER L. WEIMER, o
citizen of the United States, residing at Leb-
anon, in the county of Lebanon and State of

Pennsylvania, have invented certain new and.

useful Improvements in Blowing-Engines; and
I do hereby declare the following to be a full,
clear, and exact deseription of the invention,
such as will enable others skilled in the art to
which 16 appertains to make and use the same.

‘Ihe invention relates to blowing-engines,
and has for its objeet the improvement of my
engines patented Auguost 22, 1876, No. 181,295,
reissued January 21, 1879, No. 8,545, and
December 30, 1884, No. 309,904; and it con-
sists 1n the constructions hereinafter deseribed,

~and particularly pointed out in the claims.

" 20

25

32

35

4.G

- cylinder-head or to the valve-seats.

50O

In the construction of large blowing-cylin-
ders in which the diameter is six (6) feet, and
over, the chamber around the heads for re-
celving the air from the cylinder increases the
diameter of the heads beyond ten (10) feet,
which is the maximum. of -railroad shipping
dimensions. To overcome this objection the
head must be cast in seetions, which greatly
increases the cost of manufacture. By my
present invention I locate the chamber for re-
celving the compressed air within the eylin-
der, and form it as an integral part of the
head, thereby reducing the diameter of the
cylinder to the least possible dimensions in
excess of the diameter of the piston, and in
the largest-sized engines known to the trade—
one hundred (100) inches in diameter—the

extreme diameters of-flanges do not reach ten

(10) feet. Another difficulty encountered was
the wear upon the valve-stems, caused by metal
working in frictional contact with metal in
parts of the engine to which access could not
be had to lubricate them. Thisobjection has
been overcome by securing the inlet and dis-
charge valves to flexibie arms rigidly secured
to the valve-stems and to a post fixed to the
By this
construction no Inbricant is required, the

valves have a free reciprocating movement

and are guided and held against lateral dis-
placement. | |

In the accompanying drawings, which form
a part of this specification, Figure 1 represents

a vertical section of my blowing-engine ¢ylin-

¥ 1oy 3 <)
der:; Iig. 2,

or passages which they control.

' held by

Serial No. 202,070, (No model.)
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a plan partly in section. Figs. 3
and 4 are perspectives showing the manner
of 1userting the inlet-valves through the ports
- Fig. b isa
longitudinal section through theinlet and dis-
charge valves. I'ig. ( is a cross-section of the
Inlet-valve and its seat. . Ifig. 7 represents a
sectional view of the discharge valve provided

with a detachable valve-seat, and Ifig. § a

corresponding view of the inlet-valve.
Reference being had to the drawings and
the letters marked thereon, A represents the
cylinder, provided with removable heads B
and C, having inner and outer closed hori-
zontal walls, I I/, between which and the ver-
tical walls B" and D’ are formed chambers D,
to receive the air compressed by the piston K
during each of its strokes, alternately, and
from which 1t 1s discharged through the pas-
sages I on one side of the eylinder and through
the opening I, which is connected with a sunit-
able conduit for delivering the air to the place

For

where it is desired to use it.

The heads Band C are provided with inlet- |

passages (&, which are arranged in the circums-
ference of their outer walls, and are provided
with valves I, which open inwardly and are
exible arms a 0, secured at one end
to the valve-spindle ¢ by a nut and inter-
posed thimbles d d, and at the opposite end

they are secured in like manner to a post, e, -

which In turn 1s secured to the head or to the

removable valve-seat. o | |
In the vertical wall of the chamber D formed

in the heads are a series of passages, I, con-

trollcd by valves K, composed of two separate

disks or plates of sheet metal, ¢ &', between

which is held an annulus or other formed

sheet of flexible material, f, (such as leather,)
upon which the valve seats. The discharge-
valves open Inwardly and are held 1n position
by flexible arms ¢ A, connected to the valve
stem or spindle at one end, and are held by a
thimble or spool, ¢, and a nut on the end of

the valve-stem, and the opposite ends of the

arms are secured in like manner to a post, £.
A cup, I, is also secured to the stems of the

discharge-valves, and forms a seat for one end
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of a helical spring, m, the opposite end of oo

which is seated in a corresponding cup, #,
formed on a curved bridge, o, attached to the
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ribs p, formed in the heads. From the cupsn
prolect pins ¢q, to prevent the displacement of
the springs m and liniit the lift of the valve to

1ts proper garea of discharge,
The mclined outer wall and the vertical in-
ner wall of the eylinder-heads B C formi an

annular angular air-receiving chamber, €',

proportioned In cross-sectional arca to the re-
quirements of the cylinder in receiving its
supply of air daring each stroke of the pis-
ton. DBy this construction of the receiving-
chamber the dead space at each end of the cyl
Inder is reduced to the minimum, while ample
space 18 provided for the mcommﬂ‘ alr. In
the operation of the engine one half of the
alr admitted to each end of the eylinder enters
above and the other half below the longitudi-

‘nalcenter of the valve-openings. Ther efore the

1ncreased cross-sectional area of the inner ends
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of the air-receiving chambers C" must be suffi-

cient to aceommodate the air received through
the valve-opening on both sides of its lonm

tudinal center. Furthermore, any compr essed
air retained in the receiving- chamber after the
discharge-valves have been closed will expand
back into the w orking-cylinder, with the tresh
supply of air coming in through the inlet-

valves.

The valves shown are rectangular in fmm
but I do nof confine myself to this form, as
many other forms may be used without de
parting from the spirit of my invention so far
as 1t relates to the construction of the valves.

1t will be observed that the inlet-valves H,
as shown in Figs. 1, 2, 3, and 4, are 1nﬂerted
from the outside ot the heads B and C. To
effect their insertion the metal is cut away on
one side of the passages GG, as shown at ». The
valve is then tilted and 1nserted by first en-
tering one end and moving it beyond the open-
Ing, as shown in the left- band passage in Hig,
3, then entering the opposite end of the valve
aftel which 1t is adjusted, as shown by dotted
lines in the right-hand p&ssaﬂ*e of sald figure,
and 1s then seeured to the spring or flexible
supporting-arms ¢ /.

To tacilitate the construction of this engine
I have devised the form of valve-seat shown
1 Figs. 7 and 8. in which the seat A’ is made
SEP’Ll&te and detachable from the cylmdel

- head, and is secured thereto by bolts ¢/, with
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apackmg} d’,inserted between the wall of the
head and the detachable seat, and the flexible
arms ¢ b and g f, secured to the seat instead of
to the heads, as shown in Figs. 1 and 2. By
this construction the valve- seats can be pre-

pared separately and 1n advance of the cylin-

der-heads, the valves affixed, and the whole
inserted in their respective passa,cres G and I
with great facility and saving of time.

By referring to the drawings it will be ob-
served that the relative area of the several
inlet and discharge valves is about one (1) of
the former to one and one-half (12) or two (2)
of the latter; or the area of each discharge-
valye is about one and one-half (1) or two (2)
times gleatel than the area of any one inlet-

an outer

)
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valve, and in the construction shown the com-
bined area of the iniet-valves isslightly in ex-
cess of the combined area of the outlet-valves.

This proportion of area of the valves is due
tc the form of the valve and the flexible sup-
porting -arms ¢ h. The rectangular valve-
openings and their corresponding valves af-

ford a ready supply of air to and discharge

from the cylinder with the minimum of hft
while the rapid action of the valves 111duced

70

by the flexible arms enables the piston to be

run at a high speed. In this construction the
11ft or travel of the inlet-valves is about one
(1) inch and thelift or travel of the discharge-
valves about one and one half (1%) inch, or
one-third (3) more than the inlet-valves. By
providing the cylinder-heads with rectangular
valve-openings I secure a far greater combined
area ¢f inlet and discharge ports than can be
had 1n the same space by the use of circular
passages, and by the use of rectangular valves
the lift or travel of the valves is greatly re-
duced, thus admitting of an increase of speed,
and consequenb blowmﬂ capacity of the en-
gine. A rectangular valve of fifty (50) square
Inches area, having a length of twelve and
one-half (123) inches and a width of four (4)
inches, measures thirty-three (33)inchesaround
1ts eda*es To raise such a valve from its seat
Sufﬁelently te give fifty (50) square inches of
opemw 16 mu_st rise or travel one inch and
nine-sixteenths, (1%.) A. cireular valve of
fifty (560) inches area meastures twenty-ive and
thirteen one-hundredths (257%;) inches around
its circumference. To raise such a valve from
1t8 seab to give its full area of opening it must
rise or travel within a small fractionof two (2)
inches. This difference of lift or travel in
the valves of a large blowing-engine is a mat-
ter of great importance, for the reason that
the speed of the engine is controlled by the
action of the valves. The greater the lift or
travel of the valves the more time is con-
sumed in their operation and the greater is the
destruction of the valves in their seating.

Instead of forming the discharge ports or
passages I in the vertical wall of the eylinder-
heads B C, they may be formed in the hori-
zontal wall L. of said heads.

The valves K are inserted and removed

through openings M in the heads provided

with covers N.

Having thus fully described my invention,
what I claim is—

1. A blowing-enginecylinder-head provided
with two horizontal and two concentric walls,

between which is formed a chamber of smaller

diameter than the bore of the cylinder to re-

ceive alr compressed by the piston, and with-

a side discharge-passage communicating with
sald chamber, substantially as desecribed.

2. A blowing-engine cylinder-head having
1nchned wall with inlet-passages

formed therein, a vertical concentriec wall hav-
ing discharge-passages, and a chamber for
compresaed alr formed within said walls, of
smaller diameter than the bore of the cylin-
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“der, and provided with a lateral discharge- | elastic seat for the valve, substantially as de- 1o
passage communicating with said chamber, in | seribed. - _ '
combination with Inwardly-opening valves | In testimony whereof I affix my signaturein
for both sets of passages, substantially as de- | presence of two witnesses.

5 scribed. , | |
3. Inablowing-engine, a valve composed of | | FETER L. WEIMER.
two concave or dished rectangular pieces of | Witnesses:
sheet metal with a layer or strip of flexible SELIM S. THOMAS,
material held between them and forming an JOHN BIRKINBINE,
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