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1 . ~ : :
This invention relates to control means for springs and shown in different working positions

variable-pitch propellers, especially for marine in the two figures.

propellers, which means comprise a reversible Fig. 6 shows a second embodiment of the in-
electric motor serving to vary the pitch of the vention, and .
blades and an operating lever which determines & Fig, 7 shows a detail of this second embodi-
the rotation of the said motor and the angular .ment in section, .

adjustment of which indicates the magnitude " In Fig, 1 of the drawing { denotes a variable-
of the variation in pitch of the blades aimed at pitch propeller, which is connected by a hollow
in each particular case. - ’ ) shaft 2 to a shaft section 3, the latter being in

The object of the invention is to provide con- 10 -turn driven by a shaft 4. Into the shaft section
trol means of this kind which shall be simple in 3 above mentioned is built in well known way.
construction and will work in a safe and effec- an electric motor 8! driving a pump .3? which
tive manner. For this purpose according to the supplies liquid under pressure for shifting the po-
present invention the operating lever is mounted sition. of ‘a, servomotor casing 33 also arranged
between at least two contacts of a rotatably 18 in the interior of the shaft section 3. To this
mounted, forked-shaped contact . carrier. This casing 33 is rigidly connected a rod 5, so that the
contact carrier is moved, after the electric motor. movements of said casing 33 are imparted to
has been switched into circuit, through a trans- this rod. The latter is in operating connection
mitting mechanism by a member operated in de- with the blades of the propeller I, so that when
pendence on the variation in the pitch of the 20 the rod 5 moves longitudinally these blades have
blades which is taking place, such movement of a corresponding pitch changing movement im-
said contact carrier being in the direction in  parted to them. This mechanism for hydrauli-
which the contacts open. - : o cally varying the pitch of the propeller { is of

While being moved in the direction in which . the construction described and claimed in my
the contacts close, the operating lever may con- 28 application Serial No, 604,476, filed July 11, 1945,
veniently effect, through an equalising device, a and since its details do not form part of the
shortening of the mechanical connection between present. invention they need not be set forth in
the contact carrier and the meémber operafed great detail. The movement of a ring 6 is also
in dependence on the variation in the pitch of derived from the operating rod 5, to which it is
the blades, in which case this shortening is then 30 connected by a follower 1, 8 denotes slip rings,
gradually nullified automatically until the varia- through which the motor 3! in the shaft section
tion in the pitch of the blades corresponding 3 receives current. In operative connection with
to the movement of the operating lever is the ring 6 is a lever 9, which, in coopertaion with
reached, with the result that the contact con- a transmitting device constituted by a rod 10 and
nection between the operated operating lever and 35 & bell crank lever 1{ transmits longitudinal move-

the contact carrier is then released. ; ments of the ring 6 to a rod {2, This latter is
Constructional forms of the subject matter of rigidly connected to the spring housing I7 of an
the invention are shown in the drawing in which: equalising device. In the housing or box IT is
Fig. 1 shows, in simplified form, partly in longi-~ = mounted 2 piston 12! which is adapted to move

tudinal section and party in elevation a variable- 40 longitudinally and is acted on by two initially
pitch ships’ propeller and an electric controlling equally stressed springs 122 and 123. Said pis-
mechanism which controls the working of a  ton 2! is'also connected rigidly by a rod 124 to
mechanism for varying the pitch of the propeller a rotatably mounted contact carrier {3 construct-
blades. B - ’ ed in the form of a forked lever. On the contact
" Pigs. 2 and 3 show the operating lever in the 45 carrier 13 are mounted two.groups of contacts
positions in  which -respectively .the propeller 211 gnd 212, between which a lever 14 provided
blades are adjusted for the ahead and astern with 3 handle 15 and a locking detent 16 is like-
movement of theship. .~ . wise mounted to rotate. On this lever 14 are
Figs. 4 and 5 are sections through an equalising mounted two groups of switch contacts 14! .and
device provided with a piston controlled by two 50 142 respectively. - The arrangement is such that




3 .
the cooperating switch contacts 14! and 21! and
4% and 212 respectively are situated opposite each
other on the same radius. The contacts of the
groups 142, {42 are connected to 2 main N by a
conductor 22, while the contacts of the groups
211,
through conductors 23 and switches 24 to the
brush holders. 25 of* the motor: 3. Between: the:
contacts' of -the groups: {41 and 21% and .{42-and’
212 respectively, are arranged springs {51 (Figs.

212 of the fork carrier 13 are connected -
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2 and 3) which are weaker than the springs 122;
123 and which tend to maintain normally a clear- . .

ance.-s (see Fig. 1 of about 1 mm: between tHe - -

groups of contacts in question. This clearan‘ce"
s can be: varied by means: of: a: screw -13L:

therefore the lever 14 for exa.mple baimoved: out‘:

of its central position shown:in Fig.. 1, which"

position corresponds to the stop pos1t1on S, the

clearance s must first be bridged-before-the con-- - -

tacts of groups 14! and 211 and 142 and-21% re--

spectively will come into engagement. Only then-

will the motor 8!'in the shaft seetion 3 be starteds
and only then will the adjustment of the:blades:" -
of the propeller | into the desired position:be --

initiated.
According to the deslred direction of adjust-
ment of the blades of propeller: I’ the: handle 5
must be brought out of the stop position’ S either
- info the position V (Fig, 2) for running shead
of position R (Fig..3), for running astern. As-
suming that:the switch'lever 14 has been moved
into the position V shown in Fig. 2, and-that’ this
movement of the lever has caused the motor 3
to” start running:as-soon as: the clearance: s has
been' overcome; the ring & '‘can, for the present;
not follow the movement, of tie switch Tlever: 14
quickly emough so that- the end: 26 of the lever
Hﬁacts as_a. fixed point" as regards:the parts (2;
,h2ss
movement of the switch lever- 1%, i5 ‘out-of the'
position. S into: the position V- the pistonr 2
of ‘the equalising device will . be moved" down=
wards relative to the box 1, Whereldy the spring
123 will be compressed” and the spring, 122°on the
otter hand allowed to: expamd (see"Fig;y 40 This
results i’ a shortening of* the mechzgnical” conz
nection between the' contact: carrier” 13 and the
ring~6. -During the furthervanation of the pitch:
-of the. blades of the propeller the ring-6'is moved
in‘the direction of the axis of.thé sHaft 2 in such

The result of’this is that on:the rapid’

25

30

36

- rod 81'by. means: of a follower T.

4
produced wheh the handle 15 is-moved into theé
position V. In other respects the operations take
place as required in the correspondmg way, as
above described,

The arrangement may also be built in such a
way that the operating lever worked by a handle
controls only the flow of controlling currents,
whilerther currentrwhich.releasesthemotor move-
ments can:be controlled.by a relay.” . This latter
is in such a case influenced by & controlling cur-
rent which is under the control of the above
mentioned operating lever.

Such  an ‘embodiment is shown' in Figs. 6 and
7, wherein the parts which correspond to those

sin-Figs: 1 to 5-are-denoted by the same reference

nmumbers:: Theblade adjusting mechanism proper
corresponds» tothat: illustrated in: Fig, 1. -Thus
in Fig. 6 tHéniimeral 3! denotes again the electnc
motor built. in. the. shaft section 3 and 4 desig-

-nates:thé- dmvmg shaft, B the operating rod and

6 the ring whose movement is-derived from the
The numeral
9 désignates the lever which is in operative con-

»- nection:-with the ring. 6 and: the movements of

which are transmitted by a rod {0 to a bell erank
lever 1).: The latter acts in.this embodiment di-
rectly on-the" casifig ‘1T of~thé equalicing device,

the. piston l21 of which-is connected- rigidly- by
the rod- 124 to ‘the-‘contact™ carrier- {3 rotatably:
mounted on-theé: shaft 30 ‘and’having the' form’ of;
a forked lever: - 125 demgnates a:threaded sleeve;
which” has  a' right-Handed” and g left-handed
thread-and allows of varying: the length: of the
rod’12% ThHe bell’ crank: lever-tI' is’'also: opera=
tively connected to a.lever 31" which 'in iits turm
is’ connected: by & rod>82 to 3 lever 83 p1voted on.
the: above mentloned_sha,fir 30° THe outer: end

© of thi§ lever-carries two adjiistine serews: “341,:34%

45,

©from’a main

50.

& way that the lever 9°i§ rocked in~a clock\mSe ,

direction. As 'soon as this lever 9'assumes the
position wiich corresponds to thE v posmon of*
the switch lever. 14, 15, the ‘spring 123 will have'
expanded to such: an extent that the parts 121
1227123 and> 1T will have assumed. with. respect to
each other the position’ shown in Fig. 5. The
shortening - above mentioned of ‘the" mechanical
connection between ‘the contaet ‘carrier ‘13 and’
_the ring 6 .i5 consequent]y again automatically
nullified- and- the springs™ 151 arranged between
the contact groups 142 and 212 are now" able to
Temove the right hand Torked part of the contact
carrier 18 away from thé switch lever [4 by the
amount of the slight cleéarance s referred. ta above,
sothat the .supply of cuirrent to tHe motor 3

will ke 1nterrupted -and- thé adJustment of” the,

propéller blades ik the dlrecmon in question 1n-.
tarrupted also.

If the. handls. 15 and thérewith also.thé sw1tch._'

lever 14 be brought into. the position R: shown in.

Fig. '3, the motor 8' will.be .driven in the oppo-.

site. direction to that-ih which it has fun hiths
erto, so: that’ the blades of 'thHe ‘propeller . I will’
: also be adau%ed 1n the opp051te dlrectlom to fhat

&5

0.

co=operating with two terminal’ switehes: 351‘ and.
35% respectively: On-the contact carrier 13 are:
mounted-. two contacts designed’ -as. a,dJustmg
serews 36T and <362 - ‘eachof  'whith "co-operates
with an allotted: snap: ‘switeh 31 and 372 respec--
tively' of* :conventibnal’ ‘design.” Thése . snap
switchies” control ‘the flow: of an” electric current’
o7 reldy 38 which comprises:
two: switéHes 3917387 allotted to. the tWo. senses.
of*rotationof ‘the motor 31’ Thé relay, 85 i5-fite-

-ther fitted with two _Magnétic solerioids 462 and

402 “which" SEIVE “as’ ‘means; for | actiating the.
switches: 391, 392 and’ the excitution of which. is
controlled - by the snap switches 7 ang 372 ; Ie-.

-spectively.” The numeral 83 ‘designates &nand-

operated switéh mounted in tHé main. N,

I the- switchlever: 147 By, :means of : tHe. handle:
15718 moved: outb of the stop.position. S shewn in.
Pig, 76’ i the: direction” V- for. running. ahead the:
snap switeh §Twill Bé_closed, the.small. clearance:
s between. switch-lever [4:and contaet. -carrier. 13.
being. 51multaneously overcome.. . Theé. result: of. -
this'is that a currert Wil now besupphed from:the:
main N-to. the: magnexlc solenmd 481 ‘through
conduictor: 41 :shap switch. 373, conducter— 42, -ter-

- minal. swﬂ;ch 35% and’ conductor. lMs so-that- the

- 65

70.

75

switeh 381°is. closed: "THe mioter- 31 is: now -starte-
ed, and conseguently the.adjustment.of:the: sblades.
of the propeller i mtm&pomtmn for a,hea.d«runm
ning. will"’also. be-. initigted..- In. dependence of
this blade adjustient the transmission’ mechas-
nism 6;.9,°18, 11,17, 124 causes,.in a similar man-

‘ner-to. that. déscribed.. -inconnection with. ¥ig:.1,.

the. opening -of .the snep..switeh.-371. as..soon: as.
the blades have been displaced:into-the desired:
Pposition.. Immediately. before thiss is.- the -case,

the -contact: screw. 36%. wle dlsconnect from the
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snap switch 371, the contact carrier 13 having in~

the meantime been  displaced. automatically in

stuch a sense that-said small clearance s above

mentioned is re-established before .the screw- 382
disconnects from the snap switch 374, - -
If the switch lever 14 is moved in the direction

R by means of the handle 15, the snap. switch

872 and the switch 392 will be closed, so that the

motor 3! then rotates in a sense opposite. to that.

ahove mentioned. g

What is claimed is: T R T R

1. In a variable-pitch propeller and control
mechanism therefor in combination, a plurality
of propeller blades-rotatably supported-for pitch
changing movement; a mechanism having a mov-
able element operatively connected with said
blades for effécting pitch changes; a reversible
electric motor for actuating said mechanism; an
operating lever which détermiries the rotation
of the said motor, the angular adjustment of
said operating lever indicating in each case the

magnitude of the blade adjustment aimed-at;

two groups of switch contacts mounted on oppo-
site sides of sald operating lever; a rotatable,
forked-shaped” contact carrier having at least
two contacts between which said contacts mount-
ed on the operating lever are adjustable; means
tending normally to maintain clearances between
the contacts of said operating lever and of said
carrier, said motor being-switched'in as scon as
one of these clearances has been bridged: owing

to said operating lever having been moved oub-of -

its central position; a mechanical transmission
mechanism operatively connected both to said
movable element effecting pitch changes and to
said contact carrier, the latter being moved, after
said electric motor has been switched on, in de-
pendence on the blade adjustment, in the direc-
tion in which the contacts in question are again
opened; and means incorporated in said trans-
mission mechanism and adapted to overcome the
tendency of said means to maintain clearances be-
tween the contacts of said operating lever and of
said carrier.

2. Tn & variable-pitch propeller and control
mechanism therefor in combination, a plurality
of propeller blades rotatably supported for pitch
changing movement; a mechanism having a
movable element operatively connected with said
blades for effecting pitch changes; a reversible
electric motor for actuating said mechanism; an
operating lever which determines the rotation of
the said motor, the angular adjustment of said
operating lever indicating in each. case the mag-
nitude of the blade adjustment aimed at; two
groups of switch contacts mounted on opposite
sides of said operating lever; a rotatably, forked-
- shaped contact carrier having at least two con-
tacts between which sald contacts mounted on
the operating lever are adjustable; means tend-
ing normally to maintain clearances between
the contacts of said operating lever and of said
carrier, said motor being switched in as soon as
one of these clearances has been bridged owing
to said operating lever having been moved out
of its central position; a transmission mech-
anism operatively connected both to said mov-
able element effecting pitch changes and to said
contact carrier, the latter being moved, after said
electric motor has been switched on, in depend-
ence on the blade adjustment, in the direction
in which the contacts in question are again
opened; and an equalising device incorporated in
said transmission mechanism producing, when
said operating lever is moved in a direction in
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" which said contacts are closed, a shortening of

the mechanical connection between said contact
carrier and said movable element efiecting pitch
changes, said shortening being gradually nulli-
fied automatically until the blade adjustment
corresponding to the movement of said operat-
ing lever is attained, whereupon the connection
between the moved operating lever and the con-
tact.carrier is released. . )

3. In a variable-pitch propeller and control
mechanism therefor in combination, a plurality
of propeller blades rotatably supported for pitch
changing movement; a mechanism having a mov-
able element operatively connected with -said
blades for effecting pitch changes; a. reversible
electric motor for actuating said mechanism; an
operating lever which determines the. rotation
of -the said motor, the angular adjustment of
said operating lever indicating in each case the

.magnitude of the blade adjustment. aimed at;

two groups of switch contacts mounted on op-
posite sides of - said operating lever; a robat-
ably, forked-shaped contact carrier having. at
least two contacts between which said contacts
mounted on the operating lever are adjustable;
springs inserted between said contact carrier:and
said operating -lever and tending mnormally to
maintain :clearances between the contacts of the
carrier-and -of the operating lever, said motor

‘being switched in as soon as one of said ‘clear-
‘ances has.peen bridged owing to said operating

lever having been moved out-of its central po-
sition; a mechanical transmission mechanism op-
eratively connected both to said element effecting
pitch changes and to said contact carrier, the
latter being moved, after said electric motor has
been switched on, in dependence on the blade
adjustment, in the direction in which the con-
tacts in question are again opened; and an equal-
ising device incorporated in said transmission
mechanism producing, when said operating lever
is moved in a direction in which said contacts
are closed, a shortening of the mechanical con-
nection between said contact carrier and said
movable element effecting pitch changes, said
shortening being gradually nullified automatically
until the blade adjustment corresponding to the
movement’ of said operating lever is attained,
whereupon the release of the connection between
said contact carrier and said operating lever is
effected by said springs,

4. In a variable-pitch propeller and control
mechanism therefor in combination, a plurality
of propeller blades rotatably supported for pitch
changing movement; a mechanism having a
movable element operatively connected with said
blades for effecting pitch changes; a reversible
electric motor for actuating said mechanism; an
operating lever which determines the rotation of
the said motor, the angular adjustment of said
operating lever indicating in each case the mag-
nitude of the blade adjustment aimed at; two
groups of switch contacts mounted on opposite
sides of said operating lever; a rotatable, forked-
shaped contact carrier having at least two con-
tacts between which said contacts mounted on
the operating lever are adjustable; means tend-
ing normally to maintain clearances between
the contacts of said operating lever and of said
carrier, said motor being switched in as socon as
one of these clearances has been bridged owing

to said operating lever having been moved out

of its central position; and a mechanical trans-
mission mechanism operatively connected -both
to said movable element effecting pitch changes
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and: to. saidi contact. ‘carrier;: the . latter ‘being:
moved; - after’: said: ~electric: motor:: las: been:
switched: on, in dependence on: thie: blada ‘adjiusts

ment; in:the: direction: ih. which- the: contacts:in-

question: are again opened; a “piston:-connected:
rigidly: to:said contact carrier;. a:sleéve in:which:

said! :piston is. mounted;  two: initially: equally: -
stressed springs housed: within: said sleeve: and:-
acting on both sides of said: piston; and & sys=-

tem. of-rods. and: levers connecting:said ‘§lesve-to
said.movable element: effecting. pitch changes:

5./In: & variable-pitch- propeller and: control:
mechanism: therefor: in: combination; a: plurality
of propeller blades rotatably: supperted for pitch:

changing movement; a . mechanism. havihg e

movable.element operatively’ connected: with ‘saidt
blades for: effecting. pitch changes; a- reversible:
electric. motor for actuating said' mechanism; an-
operating lever which controls: the: flow of con=:
trolling: currents: and: the angular displacement: of
of: which .indicates in each: case the magnitudeiof:
the: blade adjustment aimed: at; a relay con=-
trolling the current which releases: said’ electrie:
motor: and.influenced in its turh by-said controt:

ling: currents;” switch: contacts: mounted on -said
operating: lever;. a .rotatable; forked-shaped:con-:
tact carrier having: contacts between -which are

mounted: said switch- contacts: provided-on' theé-
operating lever, clearances being normally - pres--
ent: between ‘the contacts:- of’ the: latter and: the- 30
contacts: mounted on said. carrier ‘and one- of
said. controlling currents: being switched in: as

8
soonas onerof-fliese: clearances-has: been: bridzed:
owingstoisaid operating: lever Having: been moved:
out:of its: central position;- ar mechanieal trans-
mission: mechanism-operatively- connected: both

55 to said movable:element: effectifg: pitel-changes:

andito- said’ contaot:‘carrier; the- latter ‘being
moved; aftérsaidelectrieemotor-hasbeen-switched:
om;-i-dependence: on- the blade: -adjustment; in-
thedirection-in: which ‘the contacts: i question

10t are again‘opened; and means’ mcorporated in-

said transmission mechanism and:-adapted to
overcome: thie tendeney of said-means to main-
" tain-cléarances-between the contacts of said op--
erating: lever and; of said’carrier;:
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