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-Application filed June 80,

To all whom it may concern: :

Be it known ‘that I , Max Frreoricn
GureryMurs, a citizen of the German Fmn-
pire, residing at Darmstadt, {iermany, have

" invented new and useful improvements in

1
Automatica]ly—Acting Spring I Enp—Valves,j
of which the following is a specification. |
The inventor recently endeavored to con- i
siderably improve the so-called “ Grutermuth I
flap valves ™ which have become known by |
flap valves” which have become Iknown by his ,

name, and which are shown in Higures 1, 2=
and. 2 of the accompanying drawings, and |
which with all their advantages have still a |

number of fundamental defects, A is well
known in these automatically acting Guter- |
mnth flap valves g bent up part b ¢ is at- ’
tached to or connected with the actual fap |
seat plate ¢, which part {0 ¢) at its end o
is so fixed in the valve casing, that the
spring tension of part.d is increased on the
opening of the flap valve. These fap valves
simplicity and their recog-
a nunber of defects, |
affect the correctness ;
i

which of the one hand _
durability and
ol the other hand render thejr manutacture
difficult and a perfect adjustment. impos-
sible.” The correct play is hindered by the
opened valve not being able to simply rest
on the jet of liquid but by being forced to
cut into the same, more particularly during
wiweleonie increase of the theottling resist--
ance 15 thus produced and the tendency of
the valve to vibrate is increased ; the valve
lift-% is always greater than the thickness

Letters Patent,
1908.

Patented Deec. 13, 1910,
Serial No. 441,222,

the valves assume an exactly coincident posi- -

tion to the seat surfaces and bear on the seat
with uniform pressure. In consequence of
the always existent differences in the rela-
tive position of the cojls to the flat parg
of the plate, a perfect adjustment of the

60

valves 1s rendered impossible when the

spindles stand at a uniform distince away
from the seat surfaces. The correct con-
struction of the flap valves requires special
experience and very accurate work and also
special skill in the fitter op workman. The
‘inventor has endeavored to remove all these

drawbacks by an entirely new form of flap.

valve, . :
The invention consists in the actual seat
plate, which is connected with the curved
and _spring part, being made curved and
shutting down on a seat provided with a
like curved fitting surface which seat con-
tains the slot for the Passage of the liquid in
sucli a way that one of the walls of the slot
is directed quite or approximately tangen-
tially to the curved seat surface, Conse-
sequently the closing valve must rést tangen-
tially on the jet of liguid or gas and the 1ift
2 of the valve is not greater than the thick-
ness s of the jet. The spring part of the
fap valve may be connected with the curved
seat plate in coils according to the same
curved form or in smaller coils, By this
formation of the valve and position of the
slot in the seat all the drawbacks hereinbe-
fore mentioned of the older Gutermuth’
valves, are avoided, '
Several forms of construction of the in-

of the jet s. Kspecially at a high speed the
large valve lift ig very uandesirable. The
durability of the. valve is affected by the
great Iift of its outer edge and ifg tendency
to vibrate in consequence of the valve snr-
face intersecting the eolumn- of liguid. By
edge-of the valve .
is frequently caused to strike on the seat
immediately hefore closing, whereby a tear-

The manufacture of the
valve is rendered difficult by its having heen
found practically impossible to maintain ex-
actly the same-forms and dimensions of the
spring coils, .in consequence of the wnequal
behavior of the material, so that it is sel-
make several valves in"so

vention are shown in the aceompanying
drawings in which— : ‘

Figs. 1, 9 and ov are sectional views
‘showing my flap -valve -as hitherto made.
Fig. 3 1s a sectional view showing my im-
proved valve. ' Fig. 4 iz 5 sectional view
-showing a modification. Fig. 5 is a plan
view partly in section of the valve shown.
in Fig. 4. Fig. 6 is g view similar to Fig. 4
showing a modification. F lg. 7 is"a plan
view of the valve shown in Fig. 6. Fig. 7
is a plan view showing a slight modifcation.
Fig. 8 is a sectional view of atother modifi-
cation. TFig. 9iga plan view of Fig. 8. Tig.
~10 is a sectional view of another modifica-
tion. Fig. 11isa plan view of Fig, 10, I ig.
12 is a sectional view of 5 madification. Fig,
13 is a plan of Fig. 19. Fig. 14 ig a scctional

exact coincidence that they can be placed
on a common spindle and the fat parts of

view of anothesr modificaiion. Fig. 15 is a
like view shewing the valve open. Fig. 16
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shows a valve shown dn Figs. 14 and 15 be-
in%made of one piece. _

ig- 8 shows first that the improved valve,
in contrast to the older ones, has not a
flat but a curved seat surface @, which when
the valve closes fits tangentially to one wall
e of the aperture of passage

curved part @ of the valve plate a bent up
part & is connected, which absorbs in one or
more coils (Figs. 4-11) ‘or, as shown in Fig.
8, in'a fraction of a coil, the bending strains
of the valve, the end ¢ of which is attached
to the valve casing. o

In the form of construction shown in Figs.
4 and 5, several coils & are provided, the
inner end of which is placed on a spindle
o or attached in other manner to the latter.
According to Figs. 6-11 a separate spindle
may be dlspenseg with and the securing of
~the valve on the seat opérated in the follow-
‘ing ‘manner. The innermost coil is pro-
longed at both ends over the side edges m n
of the flap valve and to these prolongations
coils % directed in the same Or an opposite

Way to the actual seat plate ¢ are connected.

By means of these coils %, the attachment
ofy the valve to the seat or to a part firmly

_ connected with the seat, or to the casing
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wall may take place. The attachment is

. effected most simgly to the curved seat .sur-
“face at.the side o

the valve (Figs: 8-11) or
prolongation 7 of the ac-
¢ (Figs. 6 and 7*). By

on ‘the rearward
tual seat surface

suitablé attachment screws 2 this last coil -

- and therewith the flap may be connected
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~be connected with f _
) .most coil ¢ and project through a suitable
.]I)Ielrfqrat_ion of the

the forms of construction shown in Figs.

with the seat body. If

tion %, serving for the attachment, may also

the middle of the inner-
spring part 5 (Fig. ),

8-11, the side coils

%, which project beyond
the side edges of

the valve body by screws

or in other suitable manner, . .
- . The superiority of this construction of
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- of the wall of the
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~ valve as compare

with the older Gutermuth
valve with a flat. seat and channel walls in-
clined obliquely to it (Figs. 2* and 2%) or
standing at right angles to ¥ (Fig. 1), con-
sists in the following propgrties: The seat
surface to be tightly close

actually on the jet
out cutting it with
lift-is not greater than:the thickness of the

or stream:of fluid with-

_jet, the fluid- thus undergoes no diversion
~ during its: passage to the seat and valve in f

contrast t6 the flat seat surface, in 'w_hicil a

more or less great diversion of

when it is being closed, takes place;- the

/- The seat’
surface ¢ is itself also made curved. To the -

desired the continua- -

-the eoil to be conveniently

the valve, extend to the-
front ‘and are attached to the sides of the
" actual seat ¢ of

‘eoincides at the
front part of the valve with the guide face |
passage; fhe valve rests

‘mounting

.and 11 is shown, in which the
its front edge; the valve

a | attachment plate connec
the jet of

fluid, when the valve is open.and especially | from a sin gle piece of bt

978,153

entire length of construction of the valve
considerably shorter than:

and its coils is
with a flat plate, the valves and coils and
attachment ends can easily be made in one
piece, while the ‘part of the valve which
forms the seat and serves for the attach-
nent may be made of greater thickness than
the spring” part of the coils; the mounting
Is the simplest and most reliable possible,
because the valve has only - simply to ‘be
screwed on the seat without further adjust-

ment; the small length of construction al-.

lows a larger number of valves to be intro-

| duced and thereby a suitable diminution of

the valve lift for the requirements of rapid
running and high speed. If desired the
curved geat plate, the spring coils and the
coils serving for the attachment of the
valve may be made of separate pieces of
similar or different materials and ‘connected
with one another by riveting, screwing, sol-
dering or in other manner. :

Instead of, as in' the form of construction
shown in Figs. 4 and 5 for attaching the
flat valve, employing a spindle o passed
through the valve, the following arrange-

-ment shown in Figs, 12 and 13 may also be
employed. The spring coiled part b is con-’
- nected with the curved seat g of the flap

valve. Into the innermest part of the coil
a bearing body o’ ¢ » is passed from each
side, which body consists of a socket o', a
flat wall ¢ connected therewith and a curved
or flat edge » flanged on this wall. The-edge
Is attached to the valve seat by screws p or
by riveting or in any other suitable manner.
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The sockets o” of tgese two bearing bodies =~

are each provided with a slot ?, in order to
allow the bent up end of the inner part of

ushed therein,
The bearing bodies describeg may, as men-
tioned, preferably be made; of a piece of
sheet metal, so that a particularly easy and
cheap construction results, By ‘connecting

‘the valve with its side attachment parts, the

mounting and adjusting are
cilitated. The combination
the attachment parts into
signed in such a way that
ished valve may be fixed on the seat without
further treatment, by being simply screwed
thereon, so that special mounting and ad-
Justing operations are
it.
Finally in Figs: 14-16 a modification of
the form of construction shown in Figs. 10

considerably fa-

coils &’, %’ connected with one another and
directed in opposite directions, ma
with the seat plate gi’;.g)npqctedy

with the
outer end of one: spring :¢oil, and with the

the other spring coil. ‘“This valve i§ formed

fre at sheet metal cut
outin 6 U-form." '

be made,.
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of the flap and -
a whole Is de-
the entirely fin-:
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no longer requisité in
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In Fig. 16, the flat U-shaped sheet -of
metal is shown from which the flap valve is
made.  This sheet of metal is perforated by
a slot r which is also U-shaped, in such a
way that the middle or connecting bar of
the U-shaped metal plate is divided 1into two
parts ¢ and ¢/, and each arm of the plate
into two parts 0’ and &', which latter are
connected at the ends ¢’ of the arms with one
another. The parts ¢’ and ¢" of the middle
bar, as shown in Fig. 14, are suitably curved
to the cylindrical seat surface ¢, while the
connecting parts »” and %’ of the arms of the
plate are rolled up into similar coils. The
tront part @’ which is connected at the outer
end of the first part of the coil 07, forms the

movable seat plate of the valve flap, and

the part ¢’ lying behind it, which forms the
end of the second part & of the coil, serves
as the attachment end which is fixed on the
valve body by means of the washer plates
s’ and screws p’. The spring of the flaps
and their resistance to movement is now de-
pendent on the two coils &” and &’. Accord-
mg to the. proportion of the length L of
the flaps to the widths # and » of the coils
and according to the selection ot the thick-
ness of the metal plate, the spring resist-
ance may be correspondingly selected or
chosen, while further the thickness of the
part forming the seat and also the aftach-
wment end ¢ may if desired be made greater
than that of the coils 0" and %’ This pe-
wliar Gutermuth valve is also applicable
without further difficulty in case the seat
plate «’, as shown in Fig. 15, is not curved
but perfectly flat and fits tightly on the flat
seat. face g’ of the valve body. The attach-
ment part ¢’ lying behind the seat plate @’
i this case can either be made curved as

I
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shown in I'ig. 15, er it can, like the seat’

plate «, be perfectly flat.

The great advantage . of these improved
flap valves consists In that they may be
made in a very simple way {rom a plece of
sheet metal cat out in 2 U-form, that they
have a small constructional length and that
the meunting and adjusting of the valve
plates is extremely simple. The continuous
metal plate of the valve plate might if desired
be made in various thicknesses at separate
parts of the closing’ member, such as at the
seat, at the .attachment end or ab the coils,
either by suitably rolling 1t out or by rivet-
ing or soldering thickening pieces and the
like thereon.
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1 declare that what T claim .
a spring flap,

1. A flap valve comprising
means for fixing the position of one end of
said flap, a curved seat plate at the other
end of said flap, a correspondihgly carved
seat surrounding a port novmally closed by
said valve and means for conducting the
fluid to said port in a direction approxi-
mately tangential to said curved seat. '

9. A flap valve, comprising a spring flap,
means for fixing the position of one end of
said flap, a curved seat plate at the other
end of said flap, a seat member- having a
surface curved to correspond with said plate
and a passage normally covered by said
plate, one wall of said passage being dirvected
approxinately tangentially to the curve of
said surface. :

3. In a flap valve, a spring flap compris-
ing a part at one end adapted to be fixed in
position, a curved seat plate at the other end
of said flap, and an infermediate coiled por-
tion; means for fixing the position of the
Grstomentioned end of said flap, a seat
curved to correspond to said seat plate and
surrounding a port normally closed by said
seat plate, and means for conducting fluid
to said port in a .direction approximately
tangential to the curve of said seat.

4. Tn a flap valve, a spring flap compris-
ing a curved seat plate and a coiled portion,
slotted means for securing one end of said
coiled portion, a seat cuvved to correspond
with said seai plate and surrounding a port
normally closed by said plate, and means
for conducting fluid to said port in a di-
rection approximately tangential .to the
eurve of said seat.

5. In a flap valve, a spring flap compris-
ing a curved seat plate and a coiled portion,
two slotted members engaging opposite sides
of one end of said coiled portion, means for
securing said slotted members in position, a
sent curved to correspond with said seat
plate and gurrounding a port normally
closed- by said plate, and means for con-
dueting fluid to said port in a divection
approximately tangential to the cnrve of
said seat.
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name to this specification in the presence of

two subscribing wilnesses.
. MAX FRIEDRICH GUTERMUTH.
TWitnesses:
Arpurr FI1SCHER,
Warrer Havsix.




