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engagementphipe RiehtHE1HENG§EaLISPsOemENCFHPUEORRer-F1ight guidance of
the worms. Profile geometry, angle of contact, pitch, gap

width, medium control, and rotation speed determine in this
situation the pump characteristics such as conveying volume,
degree of efficiency, final pressure, leakage rate,
temperature, noise, and investment in manufacture.

The geometries known as the SRM profile from the company SRM,
Sweden, are well-suited for the construction of fast-rotating
double conveying worms with irregular profiles in multi-flight
design and small angles of contact for pumps with final
pressure in the middle range. Gaps incurred by the design
between the engagement line and the inner edge of the housing;
generally known as the "blow-hole", prevent higher final
pressures or good volumetric degrees of efficiency at lower
and medium speeds of rotation. .

In the present case, however, interest is focused on pumps of
higher final pressures.in medium peed ranges, for which
single-flight double worms with axial sequence of the
operating cells and angles of contact > 720° are better
suited. By designing one flank in each case of the single-
flight profiles as an extended cycloid, alternating
symmetrical lines of engagement are formed, which run along
the outer contours of the worm from the -inner edges of the
housing to the core circles. These lines of engagement

- subdivide the interior of the pump into axiaily-migrating
operating cells with twice the pitch length in an overlapping
arrangement. |

In known embodiments, such as are available, for example, from
the company Taiko, Japan, the worms are manufactured with
angles of contact of 1080°, 1440°, 1800°, etc., which feature
identical end profiles. The outlet is controlled on the end



general ly known as the "bl ow hol e", prevent higher final pressures or good
vol unetric degrees of efficiency at |ower and nediu f _rotation. In
‘Docunent GB- A-746 628, a displacenent machine is des
single-flight rotors, working in a count2r-directio
rotor is provided mnth a concave side in the shape o
convex side., The contact ar, [err] e ro r

desi gn, tB&FE Eg HB Bﬁ WEIMSie ¥ oP? QEFEEEFﬁ %QOBSeFQF sg di um
speeds |npaof&ﬂesf&ah&nywhanheatf¢hamupenmms1apphwodu¢eﬁshapedthe present
case, however, interest is focused on punps of higher final pressures in
medi um peed ranges, for which single-flight double worms with axial
sequence Bhifleemegatatinigdc&hes operatignad srinsdpler of the[ exipldve better

sui ted. Byidesitdnghdperatindnidinseashncartmil the 1enghs old @hkch, the

intention is to redesign and redefine the profile geometry in

the sense of modern series manufacture, and it is also
intended to improve the volumetric degree of efficiency, the
dynamic behaviour, and the control of the medium.

This objective is achieved ac¢cording to the invention with
double conveyor worms with profile contours with core circles,
cycloid-shaped hollow flanks, outer arcs, and a second flank,
in that, as a departure from the prior art, the second flank
6, referred to as the cover flank, is also connected at the
foot point without a fold to the core circle 4, and that the
cover flank 6 confains at least one middle area which does not
rise in pitch, containing the saddle support 7, which connects
the part cover flanks formed in this manner, the inner flank 8
and the outer flank 9, free of folds.

On the basis of the embodiments shown in the drawings and
characterised in Sub-Claims 2, 3, the invention is described

in greater detail.
The drawings show:

Fig. 1: A double worm system in single-flight design with
pilot gears and with angles of contact of approx.
1600° according to the invention, with a middle
saddle support range in the cover flank, in a
reduced scale.

Fig. 2: An embodiment of the profile geometry and the
engagement proportions with the counter-profile of a
double worm system from Fig. 1.
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profiles as an extended cycloid, alternating symretrical_lines of
engagenent are fornmed, which run along the outer cont umgschEtEg bg.j— om
the inner edges of the housing to the core circles. THese lREﬁLA Ef:
engagenent subdivide the interior of = 3 fTa - the purp—ista :
axially-mgrating operating cells with twce the pitch length in an
over | appi ar rgngenen |y i r LLahkle, for
exanpl e, &%@H]t'e cgﬁp%w$°$§§%%&p gggﬁg ?§£&§5%§§&§?%§ﬁ§ﬁﬁ%%é@b%eghhﬁth
angl es of contact oflettdoher gccorddimg 1t80Gher djinecBcA iphiFdly.f dat ure
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Fig. 4: An embodiment of the conveying worms in an axial
section, in sections.

In the embodiment chosen, the conveying worms 1, 2 (Figs. 1
and 3) have angles of contact of.approx. 1600° and the same
end profiles with a cover flank composed of several part flank
curves: The saddle support 7 (Figs. 1 and 2) is arc-shaped,
with a radius of the size of a half distance between axes, and
corresponds in the installation with the saddle support of the
counter-worm. The inner flank 8 (Fig. 2) consists of an
eccentric arc which connects free of folds to the saddle
support 7, in this case referred to as the flank arc (Fig. 2),
and an extended cycloid connected free of folds, the root
cycloid 11 (Fig. 2), for connection to the core circle 4
(Figs. 2 and 3). The mid-point of the flank arc of the
counter-worm moves in relation to the profile under
consideration on a shortened epicycloid 12 (Fig. 2), the inner
parallel curve of which is the outer flank 9 (Fig. 2) of the
profile under consideration, at the distance interval of the

flank circle radius f.

For the quantitative determination, the following procedure is

applied:

1. Determination of the distance between axes:
a = 100 L.U. (length units).

2. From this, the saddle support arc radius is derived
directly: d = a/2 = 50 L.U.

3. Determination of the core circle radius: ¢ = 23 L.U.

4. From this, the outer arc radius is derived directly:
b = a-c = 77 L.U.

5. With a and b the hollow flank cycloid 5 (Figs. 2 and 3) is
calculated. A number of values are shown in Table 1, where
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2 of the worns, with an aperture aI Qg the second profile flank, which at
that point is |nvoIUhesmh een nalntalnlng the o E@E% He+pl e
of the axially- mgra m‘ cells with double hHg$ E;EIEfch
the intentionis tor defrné the profile LAGER he sQnse
of nodern series manuracture, and it is also intended to |nprove the
volunetric degre efficien ygm.c behaviour  .and th .control of

t he nedi um Tﬁlsgogggc%%ve ?sgéc b%gg accorglﬁg t8“ﬁ%$d|ﬁ$eﬁf H%ﬁtr1
doubl e conveyéySﬁsmnw1Whthrpgohlue tbet axis wentireore circles,
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departure fromthe prior art, e second
-indicates the range of mutual penetratlon of the

interlocking conveyor worms 1, 2 (Fig. 3): a/2 = 49.51°.

7. Determination of the outer arc sector angle B: To maintain

the function, B must be greater than a/2.

Determination of P = 76°. _

Because of the counter-engagement of the same profile, the
core circle sector angle is likewise f = 76°.

8. Determination of the worm pitch : ]} = 100 L.U.

9. The values 1, a, b, and the requirement for common

' machining of the flanks 5, 6 and the core 4 with one tool,
calculation leads via the axial section (Fig. 4) to a
condition for the flank arc radius of f 2 22 L.U.
Determination : £ = 22 L.U., from which the eccentricity e
of the flank arc centre is derived: e = d-f = 28 L.U.

10. The root cycloid 11 is created by the head corner at the
point of impact between the outer arc/outer flank of the
counter-profile, and, because of the same lever condition
a, b, is congruent with a part of the hollow flank 5.

With the fold-free connection of the flank arc 10 and the
core circle 4 by the root cycloid 11, the inner flank
sector angle is derived : y = 65.94°.

Because of the counter-engagement of the same profile, the
outer flank sector angle is likewise y = 65.94°.

11. The saddle support sector'angle is therefore
8 = 360°- 2P-2y = 76.12°.

12. The values a, e, f lead to the contour of the outer flank
9, a section of an inner paréilel curve to a truncated
epicycloid. A number of values are listed in Table II,
where u, v cdrrespond to the definition of Table I.

After the determination of the profile contour, it then

follows:

13. Centre of gravity distance from centre g = 21.58 L.U.
14. Rotor surface = Z = B295.4 (L.U.)2 and therefore



6, referred to as the cover flank, is also connected at the foot point

W thout a fold to the core circles 4, and that the covaﬁgﬁﬁg?k—ﬁ—cnﬁfatns
at | east one m-ddl e area which does not rise in pitch, Rt REHTHIAS BEEN |
saddl e support 7, which connects the pér% cover flanks] for mBEPLACRDhi s |
manner, the inner flank 8 and the outer flank 9, free of tolds. On the
basis of the eppodi epy.goShepy. i3 .t he drawi ngs and characterised in
Sub-C ainms 2, 3, the inventiaon is described in greater detail. The draw ngs
show. Fi g.191- Degxego@fi €itdhenirst dn t%itgi%e-f1ight design with pil ot
gears and M| rrvi0ltee Ppei@itiian sPeetd K. thlb Yilcniddryd @adiadiing det iRl

i nvention, wth a nidqye saddl e sgﬁport raq:e_in t.he %Q%pn fl ank, i% a
reduced scal e the relative conveyi capacil in (L.U. time unit, from

which the value for 1 L.U. is derived by correlation with

the corrected reference conveying capacity. With a
reference conveying capacity of 250 m3/h (uncorrected) and
a speed of 3000 rpm, there is derived: 1 L.U. = 1 mm.

The measurement corrections now carried out on the profile for
contact-free operation are indeed essential for perfect
function and manufacture, and do involve considerable
investment of effort, but they play only a subordinate role in
the selection of the profile.

A comparison with known profiles shows an improvement in the
volumetric degree of efficiency of approximately 6.5 % points,
an improvement in dynamics (g-z reduced by 27.2 %), and a
common determination possibility of the inner surface of the
flight altogether, formed by the core 4, hollow flank 5, inner
flank 8, saddle support 7, and outer flank 9. The surface
proportion in the area of the flank arc allows for better
adjustment of the control of the medium, guided via channels
13 (Fig. 3) in the housing end wall. |
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Fig. 2. An enbodi ment of ,the profile geonetry and the engagenent .
proportions with the counter-profile of a double wormsystemfromFig. 1.
Fig 3 An enbodi nrent of the double worm system shown in section,
according to the line A-Ain Fig. 1, i nsParled in a housing, in the sane
scale as Fig. 1. Fig. 4: An enbodi ment .of the conveying worns in an axial
-section, in sections. In the enbodi ment chosen, the conveying worms 1, 2
(Fi.gs. 1 and 3) have angles of contact of approx. 1600[err] and the sane
end profiles with aTsblerIf| ank conposed of several pa&@bMQa curves: The

saddl e Sup‘PO(f’.J. )( Figs. 1 Q,rtq_“%)_)i s arc-shapeg, (L.U.) v(L.U.)
23 0 -39.37 _ -30.82
23.63 = 4,18 -33.98 -38.03
24.97 - 7.24 : -31.69 -41.22
26.40 - 9.32 -29.85 -43.79
27.92 -10.97 -28.20 -46.05
28.71 -11.68 . -26.64 ~ -48.12°
29.53 . ~12.34 - -25.12 ~50.05

' 31.21 ~-13.48 -23.62 -51.88
32.98 -14.44 -22.10 ~-53.63
34.81 -15.23 ~20.55 -55.30
36.72 -15.86 ~-18.97 -56.92
38.69 ~-16.34 -17.33 ~-58.49
40.72 . -16.67 -15.64 ~59.99
42.80 -16.86 -14.78 -60.73
44.93 -16.90 -12.08 -62.85
47.10 -16.78 -10.20 -64.20
49.30 -16.52 T - g.24 -65.48
51.54 -16.11 - 6.20 -66.71
53.80 -15.55 - 4.09 -67.88
56.07 -14.83 - 1.90 -68.97
58.35 ~13.96 + 0.37 ~70.00
60.64 -12.92 + 1.54 -70.48
62.92 -11.73 + 2.73 -70.95

- 65.18 -10.38 + 5.17 -71.81
67.42 - 8.86 + 7.69 -72.59
69.63 - 7.18 + 10.30 - -73.28
71.80 - 5.34 + 12.99 ~-73.87
73.92 - 3.33 + 15.77 . -74.35
75.99 - 1.15 + 17.19 -74.54
77 0 + 18.63 -74.71




with a radius of the. size of a half distance between axes, and corresponds
Ln the installation mﬁtﬁﬁfﬁ§“§add+e-support of the counter-worm The inner

flank 8 (Fig. 2) cﬂ'ﬂ’ﬁﬂ ccentric arc which connects free of folds
to the saddl e supp m,! W se reférred to ag—t-he—flank—are—thi g.
2), and an extended cycl ¢ ed free of folds THlseSHEETtHA§caEENd 11
(Fig. 2), for connection to the core CIéfAfﬁg4—(Flg 2 REPLACED The
m d- point of the flank arc of the counter=wotrm noveS—fTrTrerarton 1o (he
profile under consideration on a shortened epicycloid 12 (Fig. 2), the

nner paral | el 1¢upyap9e ¥bholybs WbemguESE bhagkpdrafigy, Zbofhtbie profile
under consideration, at the distance interval of flank circle radius f.

For the quiHRPLBRE etaéﬁerﬁpﬁagﬁmﬁntrhyltb|Paaﬂﬁg Bfo@@HEPGt efappl Least

720° and designed as single-flight with end profile contours,

v)

formed with core circ¢les, a first cycloid-shaped hollow flank,
outer arcs and second flank, characterised in that the second
flank, referred to as the cover flank, also connects free of
folds to the core circles (4)-at the foot point, with the
result that the hollow flank (5) and the cover flank (6)
together with the core (4) form a fold-free surface with
common machining potential; and/or that the cover flank (6)
features at least one central non-rising area, the saddle (7),
which combines the part cover flanks thus formed, the inner
flank (8) and the outer flank (9), as a result of which a
surface distribution is achieved which is more favourable in
relation to known profiles, of such a nature that an increase
is achieved in the volumetric degree of efficiency, an
improvement in dynamics, and better control of the medium
output and ballast gas intake.

2. Double conveying screw according to Claim 2,
characterised in that the cover flank (6) is composed of
several flank part qurves;iin such a way that the saddle
support (7) is designed in the shape of an arc.

3. Double conveying worms according to Claim 2,
characterised in that the inner flank (8) is composed of an
eccentric arc, referred to here as the flank arc (10), and an
extended cycloid, designated as the root cycloid, in such a
way that the root cycloid (11) connects to the core circle (4)
and the flank arc (16) is connected to the saddle support (7)G
with the result that the outer flank (9), conditioned by the
engagement of the COunter—wdrm in each case, adopts the shape
of the inner parallel arcs of ‘a truncated epicycloid.

Sheet Has Been RTlaced
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1 Det er-mnation of t he dlstance bet ween axes: a = 100 L. U. (Iength unlts)

g50L
this,
" and b

val ues are shomn I

Fromthis, the he saddl e support arc radius is derived-directly: =

Upis Sheet épon of the core eircle radius: c 7 'H'ﬂSlSHEET‘HA
@W ﬁadlus is derived dlré'cﬂy b - a- stgﬂl

k cycloid 5 (Figs. 2 and 3) is cal
ab e 1, where tyim edd g@ﬁy#athe co- ordlnates of a

ri ght -angl ed co-ordinate systen1mnth orrginin the axis centre.

The 1nvent10n relates to the proflle geometries of double
conveying worms for a parallel-axis outer-axis operation in
pumps with pilot gear systems, for counter—flight guidance of
the worms. Profile geometry, angle of contact, pitch, gap
width, medium control, and rotation speed determine in this
situation the pump characteristics such as conveying volume,
degree of eff1c1ency, final pressure, leakage rate,
temperature, noise,. and 1nvestment in manufacture.

The geometries known as the SRM profile from the company SRM,
Sweden, are well-suited for the construction of fast-rotating
double conveying worms with irregular profiles in multi-flight
design and small angles of contact for pumps with final
pressure in the middle range. Gaps incurred by the design
between the engagement line and the inner edge of the housing,
generally known as the "blow-hole", prevent higher final
pressures or good volumetric degrees of efficiency at lower
and medium speeds of rotation.

In Document GB-A-746 628, a displacement machine is described
with single-flight rotors, working in a counter direction of
rotation. Each rotor is provided with a concave side in the
shape of an epicycloid, and a éonvex side. The angles of
contact are = 360°. With this rotor design, there is no blow-
hole; the rotors accordingly operate at medium speeds in a
satisfactory manner for numerous applications.

In the preéent case, hbwever, interest is focused on pumps of
higher final pressures in medium peed ranges, for which
single-flight double worms with axial sequence of the
operating cells and angles of contact > 720° are better
suited. By designing one flank in each case of the single-
flight profiles as an extended cycloid, alternating
symmetrical lines of engagement are formed, which run along
the outer contours of the worm from the inner edges of the
housing to the core circles. These lines of engagement




-

6. Froma and b the immersion angle [err] is derived, which indicates the
range of nutual penetration of the interlocking conveyor

: int TR JSHE%T(?SJ EEN |
3): /12 = : : h § B.. i
3): [err]l/2 49.51[err] 7 Eeternlnathpipaﬂl e outer arc geq OEE £ i

To maintain the function, [err] nust be greater than [err]/ L I
Determ nation of [err] = 76[err]. Because of the counter-engagenent of the
sane profilsubdbeiderehei intersectof ehgl punp 1hkevagealByrhigrdbingr]. 8.

Determ nation of, the wo pit -1 = 0 L.U.9 The values 1, a, b, -and
the requi r ePRATCFHII¢ ?rirg]ﬁ %‘gﬂl Hrhge o%'(‘)? h%W?%n%%n%&’ 6 And t ﬂ‘éeﬁﬁ?gpﬁnw th
one tool, catrcahgémemt!eads via the axial section (Fig. 4) to a condition
for the flank arc radius of f [err] 22 L.U. Determnation : f = 22 L. U

fromwhich the eccentricity e of the flank arc centre is derived: e = d-f =
28 L.U. . In known embodiments, 'such as are available, for example, from

the company Taiko, Japan, the worms are manufactured with
angles of contact of 1080°, 1440°, 1800°, etc., which feature
‘identical end profiles. The outlet is controlled on the end
side by one : '
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10 The root cycloid 11,is created by the head corner at the point of
I rpact bet ween the outer arc/outer .flank of the counter-

ot-e—and
because of the same |ever condition a, b, 4S congruent wwsﬁl'tEETtHAﬁBEm

hol low flank 5. Wth the fol d-free connectfon of the f1gnk arBERIACEDd t he

core circle 4 by the root cycloid 11, the inner flank sector angre—is—

ne

derived : [err] = 65.94[err]. Because ofcltdigngount er-engagenment of the sa
profile, the outer flank sector angle isSTrkewi se [err] = 65.94. 11. The
saddl e support sector angle is therefore [err] = 360[err]- 2[err]-2[err] =

76.12[err]. 12. 1Ihaoulaleaeeomeyorfwd>msl fOrtmlsepaﬁaJn@I tesunteer flank

9, a section.of.an arallel cu ve, t he {runcat C

of vaives oPanniBl HIPREgRRERYGenE Y Cul bn SahGYRE hE GORESHE Shcat 1 PRER”"

of Table I. 720° and designed as 31ngle—f11ght with end profile contours,
formed from core circles (4), a first cycloid-shaped hollow
flank (5), outer arcs (3) and second flank (6), characterised

in that the second flank, referred to as the cover flank, also

connects free of folds to the core circles (4) at the foot
point, in the éame way as the hollow. flank (5), with the
result that the hollbw_flank (5) and the cover flank (6)
together with the core (4) form a fold-free surface with
common machining potential; and that the cover flank (6)
features at least one central non-rising area, the saddle (7),
which connects the part cover flanks thus formed, the inner
flank (8) and the outer flank (9), as a result of which a
surface distribution is achieved which is more favourable in
- relation to known profiles, with positive effects on degree of
efficiency, dynamics, and medium control.

2. Double conveying screw according to Claim 2,
characterised in that_the‘cdver flank (6) is composed of
several flank part curves, in such a way that the saddle
support (7) is designed in the shape of an arc.

3. Double conveying wofms according to Claim 2,
characterised in that thé inner flank (8) is composed of an
“eccentric arc, referred to here as the flank arc (10), and an
extended cycloid, designated as the root cycloid, in such a

way that the root cycloid (11) connects to the core circle (4)'

and the flank arc (10) is connected to the saddle support (7),
with the result that the outer flank (9), conditioned by the
engagement of the counter-worm in each case, adopts the shape
of the inner parallel arcs of a truncated epicycloid.

— —_—
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After the determ nation Qf'the profile contour, it then follows: 13. Centre
of gravity,distance fremcentre g = 21.58 L.U. 14. Rotor surface = Z =
8295.4 (L. U )[err] and therefo 15. Degree of efficiency [err] = 49.51

% 16. Fromthf mmm and t he geonet ry daSabstitute sheetl- 1116¢7/98
fow i L.U)[err]/tinme unit, fromwhich the val ue

rel ative conve HLo ekt

for 1 L.U is fefived b corré% lon withk the corrected reference conveying

capacity. Wthla r § 2obhAS& on ing capacity of 250 nierr]/h (uncorrected)

and a speed of |3 i derfhisqds = 1 mm The neasurenent
out on the prmilﬂl EE@OW

corrections noy

The invention relates to the profile geometries of double
conveying worms for a parallel-axis outer-axis operation in
pumps with pilot gear systems, for counter-flight guidance of
the worms. Profile gecmetry, angle of contact, pitch, gap
width, medium control, and rstation speed determine in this
si=uation the pump characteristics such as conveying volume,
degree of efficiency, final pressure, leakage rate,
cemperaturs, npise, and inveatment in manufacture.

The geometries known as the SRM profile from the company SRM,
Sweden, are well-suited for the constxuctiorn of fast-rotating
double conveying werms with irregular profiles in multi-flight
design and small angles of contact for pumps with final
pressure in the middle F?%?e. Gaps incurred by the design
between the engagement - and the inner edge of the housing,
generally kmown as the "blow-hole", prevent higher final
pressures or.good volumetric degrees of efficiency at lower
and medium speeds of rotatior. -

In Document GB-A-746 628, a displacement machine is des;ribed
with single-flight rotors, working in a countcer direction-.of
rotation. Bach rotor is provided with a concave side in- the
shape of an epicycleid, and a convex side. The angles of
contact are 2 -360°. With this rotor design, there is no blow-
hole; the rotors accordingly operate at medium speeds in a
satisfactcry manner for numerous applications.

In the present case, however, interest is focused on pumps of
higher final pressures in medium peed ranges, for whick
single-flight double worms with axial sequence of the
operating & and angles of contact > 720°% are better suited.
By designing one £lank in each case of the single-flight
profiles as an extended cycloid, alternmating symmetrical lines
of engagement are formed, which run along the cuter contours
of the worm from the inner edges of the housing to the core
circles. Thesa lines of engagement subdivide the intarior of



contact-free operation are indeed essential for perfect function and
manuf acture, and do involve considerable i nvestnent of effort, but they
play only a subordinate role in the selection of the profile. A conparison

with known profiles shows an inprovenent in the vol tgm;s&ﬁgted%ﬁe Qéqug
efficiency of approximately 6.5 % points,_gg,iJryprovenent 1n dynamcs (Q.z
reduced by 27.2 %, and a common determ nation possibility of the inner
surface of the flight altogether, formed by the care 4, I'lo | ank 5
hner 71 ank BEeEURE. {ABPoRTIALLTRLGRABARY) SRETSC AR CE LR aTEth BRURS: bhe
in the area pittheléhgnh arncaal boerlappihgt actraadiemshnent of the control of
the medi um guided via channels 13 (Fig. 3) in the housing end wall.
In known embodiments, such as are available, fcor example, frcm
the company Taike, Japan, tke worms are manufactured with
angles of contact of 1080°, 1440°, 1800°, etc., which f2ature.
/end profiles. The cutlet is controlled on the end side by one

" identical
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-6- Table | o Table 11 u (L.U.) v(L. U)

u (L.U) . v(L.U.) 23 0 -39. 37
-30.82 23.63 - 4.18 -33.98 -38.03 24. 97
- 7.24 -31. 69 +41.22 26.40 _substitute'stbel2 16/7
-29. 85 -43.79 27.92 - 20.97 “—g 16/7/98
-46.05 28.71 -11. 68 -26. 64 -48. 12 29.53
'%g'gg of the w%rﬁg L%ﬁth an apert@¥E0§13&g2éhe gacond piafﬂﬁe £lank,
.53 63 34 which at thatxgoagc is irvolutczﬁh _55.30 36. 72
86 -18. 97 -56.92

- 15.

While maintaining the operational principle of che axially-
migrating operating cells with double the length of pitch, the
intention is to redasign and redefine the profile geometry in
the sense of mcdern series manufacture, and ic is also
intended to improve the volumetric degree of efficiency, the
dynamic behavicur, and the control of the medium.

This objective is achieved according to the invention with
double conveyor worms with profile contours with core cixcles,
cycloid-shaped hollow flanks, outer arcs, and a second flank,
in that, as a departure from the prior art, the second flank
6, referred to as tha ccver flank, is alsc connected at the
foot point without a fold to the core circles-4, and that the
cover f£lank 6 ccntains at least one middle area which does not
rise irn pitch, containing the saddie support 7, which connects
the part cover flanks fcrmed in this manner, the inner flank 8
and the outer flank 9, free of £alds. ) '

On the basis of the embodiments shown in the drawings and
characterised in Sub~Claims 2, 3, the invention is described
in greater detail.

The drawings show:

Fig. 1: A double worm system in single-flight design with
pilot gears and with angles of contact of approx.
16C00° according to the invention, with a middle
saddle support range in the cover flack, in a
reduced scale.

Fig. 2: Arn embodiment of the profile geometry and the
engagement proportions with the counter-profile of a
double worm system frcom Fig. 1.
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Flg. 4: An embodiment of the conveying worms in an axial

section, in sections.

In the embodiment chosen, the conveying worms 1, 2 (Figs. 1
and 3) have angles of contact of approx. 1600° and the same
end profiles with a cover flank composed of several part flank
curves: The saddle support 7 (Figs. 1 and 2) is arc-shaped,
with a radius of the size of a half distance between axes, and
corresponds in the installation with the saddle support of the
counter-worm. The inner flank 8 (Fig. 2) consists of an
eccentric arc which connects free of folds to the saddle
support 7, in this case referred to as the flank arc (Fig. 2],
and an extendad cycloid connected free of folds, the root
cycieid 11 (Fig. 2), for connection tc the core circles: 4
(Figs. 2 and 3). The mid-point of the flank axc of the
counter-worm moves in relation to the profile under
consideration on a shortened epicycloid 12 (Fig. 2), the inner
parallel curve of which is the ocuter flank 9 (Fig. 2) of the
procfile under consideration, at the distance interval of the
flank circle radius £.

For the quantitative determination, the following precedure is
applied:

1. Determination of the distance between axes:
a = 100 L.U.(length units).
2. From this, the saddle support arc radius is darived
directly: d = a/2 « 50 L.T.
3. Determination of the core circle radius: ¢ = 23 L.U,
From this, the ocuter arc radius ie derived directly:
b= a-¢ = 77 L.U. .
§. With a and b the hollow flank cyclcid 5 (Figs. 2 and 3) is
calculated. A number of values are shown in Table 1, where
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foot point, Jn e SURAPY The 15mbUdiOH driffe Plis ddFuddE, which

indicates tke range of mutual penetration of the
interlocking conveyor worms 1, 2 (Fig. 3): a/2 = 43.51°.

7. Determination of the ocuter arc sector angle -B+= To maintain
the function, P must be greater than a/2. B
Determination of B = 76°.

Because of the counter-engagement of the same profile, the
core cirecle sector angle is likewise f§ = 76°.

8. Determination of the worm pitch : 1 = 100 L.U.

9. The values 1, a, b, and the regquirement for ccommon
machining of the flanks 5, 6 and the core 4 with one tececl,
calculation leads via the axial section (Fig. 4) to a
condition for the flank axc radius of £ 2 22 L.U.
Determination : £ « 22 L.U., from which the eccentricity e
of the flank arc centre is derived: e = d-f = 28 L.UT.

10. The root cycloid 11 is created by the head corner at the
point of impact between the outer arc/outex flank of che .
counter-profile, and, because of the same lever condition
a, b, is congruent with a part of the hollow flank S.
With the fold-free connection of the flank arc 10 and the
core circle 4 by the root cycleid 11, the inner flank
gsectcor angle is dexived : Y = 65.34°.

Because of the counter-engagement of the same proflle, the
outer flank sectcr angle is likewise y = 65.94°.

11. The saddle support sector angle is therefcre
3 = 363°- 2B-27 = 76.12°.

12. The values a, e, f lead to the contour of the outer flank
9, a section cf an innexr parallel curve Co a truncated
epicycloid. A number cf values are listed in Table II,
where u, v correspond to the definition of Table I.

After the determination of the profile contoux, it then
follows:

13. Cerntre of gravity distance from centre g = 21.58 L.U.

14. Rotor surface = Z = 8295.4 (L.U.)2 and there ﬁﬁﬁ(I%ﬂﬂ«[SHEET

17 JUL 1998




result-that the hollow flank (5) and the cover flank (6) together with the
core (4) forma fold-free Surface with conmon machining potential; and that
the cover flank (6) features at |east one central non-rising area, the

saddl e (7), which connects the part cover flanks thegbkfifieshddie 1647908
flank (8) and the outer flank (9), as aJesut of Ich a surface

distribution is achieved which is nore favourable in relation to known
profiles, with positive effects on, degree of efficiency, dynam cs, and
medi um cont r ol .g'#. =Dy ¢ me‘{n’r:bg screw according to Caim2,

characteri sggl i fagh@é dPeefbyelehbpnk «629iSlchuposed of several flank part
curves, in such_a. way, that d uppQr Thabiatey gnes 1§ hbsivhape
of an arc. %.'&ﬁ%‘f‘eg%ﬁn%?%%giﬁgr%g%%cgﬁgi.{r:lgét%e?l gi ﬁ]§3 char acteriged in
that the inner thankelative eenpexingosapacity in (L.U. /tima unit, from
' which the value for 1 L.U. is derived by correlation with
the corrected referance conveying capacity. With a
reference conveying capacity of 250 m3/h (uncorrected) and

a speed of 3000 rpm, there is derived: 1 L.U. = 1 mm.

The méasurement corracticns now carried out on the profile for
contact-free cperaticn are.indeed essential for perfect
functior and manufacture, and do involve ccnsiderable
investment of effort, but they play only a subordinate role in
the selection ¢f the profile.

A comparison with known profiles shows an improvement in the
volumetric degree of efficiency of apprcximately 6.5 ¥ points,
an improvement in dynamics (g-z reduced by 27.2 %), and a
common determination possibility of the inner surface of the
flight altogether, formed by the core 4, hollow flank ._[_.
saddle support 7, and cuter flank 9. The surface precportion in
the area of the flank arc allows for better adjustment of the
control of the medium, guided via channels 13 (Fig. 3) in: the

housing end wall. Jinner Flank 8,
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eccent?lb arc, referred to here as the flank arc (10), and an extended
cycl oi d, deS|gnated as' the root cycloid, in such a way that the root
cycloid (11)-conneets—to the core circle (4) and the flank arec (10) is

?8)”,”622%.{?&&3 iﬁfﬁi',ﬁﬂaﬁimm%f)of%'; count or -veeris ¥t e 788 o

t he shape of arcs of a frilncated epicycloid.

Claima

1. Double conveyor worms for axis-parallel, counter-
running outside engagement, with angles of contact of at least
720° and designed as single-flight with end profile contcurs,
formed from core circles (4), a first cycleid-shaped hollow
flank (5), outer arcs (3) and second flank (6), characterised
in that the second flank, referred to as the cover flank, alsoc
connects free Sf,fclds to the core circles (4) at the foot
point, in the same way as the hollow flank (5), with the
result that the hollow flanmk (5) and the cover flank (6) -
together with the core (4) form a fold-free surface with
common machining potential; and that the cover f£lank (6)
features at least one central non-rising area, the saddle (7)),
which connects the part cover flanks thus formed, the inner
flank (8) and the outer flank (9), as a result of which a
surface distribution is achieved which is more favourable in
relation to known profiles, with positive effects on degree of
efficiency, dynamics, and medium control.

2. Double conveying screw according to Claim 2,
characterised in that the cover flank (6) is composed of
several flank part g%%%ﬁ in such a way that the saddle suppozt
(7) is designed in the shape of an arc.

3. Double convaying worms according to Claim 2,
characterised in that the inner flank (8) is composed of an
eccentric arc, referred to here as the flank arc (10), and an
extended cycloid, designated as the rcot cycloid, in such a

"way/ﬁ%g}imgf_;zgﬁ cycloid (11) cennects to the ccre circle (4)
and/is connected to the saddle support (7), with the result
that the cuter flank (9), conditioned by the engagement of the

counter-worm in each case, adopts the shape of the inner
parallel arcs of a truncated epicycloid.
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