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UNITED STATES 

1891,272 

PATENT OFFICE 
SAMUEL E. SLONIMSKY, OF CHELSEA, MASSACHUSETTS 

. .AIRPLANE PROPELLER, 

Application filed November 23, 1931. serial No. 576,774. 
This invention relates to and has for an 

object the provision of an improved type of 
airplane propeller of the same general char 
acter and for the samme general purpose as 
that described and claimed in my pending 
application for 
Ser. No. 364,805. 
The principal object of the invention dis 

mechanism attachable to an airplane motor 
for operatively supporting and connecting 
the propellers with the motor in such a man 
ner that a pilot during the flight of a plane 
may change the pitch of the propellerblades 
to selected angles or to neutral position, or 
reverse the blades at will while the plane is 
in motion. . . . 
Another object is to provide a simplified 

and durable mechanism embodying certain 
improvements over the form of device shown 
in my said, pending application, which will 
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appear as the description progresses. In the 
accompanying drawings I have shown a pre 
ferred form of invention subject to modifica 
tion within the scope of the appended claims 
without departing from the spirit thereof, 

In said drawings, . 
Fig. 1 is a longitudinal sectional elevation 

of the propeller mechanism in the plane of 
the axis of the propeller. 

Fig. 2 is a front elevation of the same with 
the cover plate for the propeller hub re 
moved to show the mechanism within the hub. 

35 
Fig. 3 is a rear elevation of the driving 

and control mechanism partly in section. 
Fig. 4 is a transverse section of one of the 

eller blades on line 4-4 of Fig. 1. P??? Fig. 5 is a fragmentary plan of the mech 
40 

anism partly in section. . 
The following is a detailed description of 

the structure and operation of my improved 
mechanism. Referring to Fig. 1A is a hous 

motor block or to the fuselage of a plane or 
45 

ing which may be suitably, attached to the 
the like and may include several sections, as 
at a, b, c, d, e, etc., suitably formed and de 
tachably connected together for the purpose 
of facilitating the assembly of the mechanism. 
Enclosed within said housing and secured 
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drive gear 2 which meshes with and drives a 
driven gear 3 suitably fixed to a hollow shaft 
4 which is spaced from and parallels the 
shaft 1. Attached to or formed on the outer 
end of shaft 4 is a hub 5 which supports a 
plurality of propeller blades 6, 6 etc. and as 
sociated parts. . 
Each of the blades 6 is operatively sup 

ported on the housing by means of a stem or 
shaft 7 which is radially positioned relative 
to the axis of the hub 5 and the driven shaft 
4. The propeller stems 7 are journaled in 
bearings 8 which are preferably of friction 
less character, as shown in Fig.1. The inner 
extremities of the stems 7 carry beveled pin 
ions 9 which commonly mesh with a relative 
ly central master gear 10 which has a hollow 
hub 11 journaled in a bore formed in the out 
er end of shaft 4. 

Oppositely formed helical grooves 12, 12 
with a long lead are provided in the bore of 
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hub 11 for receiving the opposite ends of a 
pin 13 which extends diametrically thru and 
projects from opposite portions of the pe" 
riphery of a hollow shaft 14, which is jour 
nailed in the hub 11 of gear 10. 
The inner end 15 of shaft 14 is journaled 

and also slidably supported in the hollow 
shaft 4. A pin ié is extended diametrically 
thru the inner end 15 of shaft 14 and its op 
posite ends extend thru slots 17, 17 ??????? keyways for said pin, which are provide 
near the inner end of shaft 4. A flanged 
plug 18 is threaded into the inner end of shaft 4 to provide a retaining ring for an 
annular thrust bearing 19 which supports 
said shaft 4 at its inner end in the hous 
ing A. ----.?? 

Bearing 19 is supported by means of a 
ring 20 secured in position within the hous 
ing A by means of a plurality of screws or 
bolts, as at 21. Intermediate the master gear 
10 and the bearing 19 the shaft 4 is addition 
ally supported by means of a frictionless bearing 22 within and suitably supported by 
the housing A. Intermediate the bearings 
19 and 22 a frictionless bearing 23 is pro 
vided which encompasses the shaft 4 and has 
its inner cone 24 fixed at diametrically oppo 
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rocal movement in a transverse 
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outer cone 25 of bearing 23 is formed so as 
to provide longitudinal thrust to the shaft 
14 by means of the connection of said bearing 
with the pin 16. 
The cone 25 is provided with an annular 

flange 26 having slots 27 therein which slid 
ably engage splines 28 formed on or affixed 
to the interior of housing A. The member 
25 is also provided upon its periphery and 
inwardly of flange 26 with external threads 
29 (preferably double or triple threads) so as . 
to provide for rapid adjustment of the de 
vice, as hereinafter described. 
A ring gear 30 with internal threads 31 

corresponding in size, pitch and lead to the 
threads 29 on members 25 is supported within 
the housing A by means of bearings 32 and 
32’ suitably secured to said housing. A rack 
33 is provided within the ?????? for recip 

ane for ro 
tating the ring gear 80 to a selected extent 
at will, said rack being suitably mounted for 
slidable movement in the housing A. 
A shaft 34, preferably of tubular form in order to provide lightweight, is mounted 

within the shaft 14, and its inner end is held 
in the collar 18 as shown. Shaft 34 is slotted at diametrically opposite points thruout its 
length excepting at its two extremities to per 
mit a relative longitudinal movement of 
shafts 14 and 34. At this point it will be 
noted that relative rotation of shafts 4, 15 
and 34 is prevented by means of the pins 18 
and 16, and a supplemental pin 35 may be 
provided, as shown in Fig. 1, for this purpose 
if necessary. Said pins, however, provide 
means for operatively connecting the shafts 
3, 14 and 34 
Outwardly of the beveled pinions 9 at 

tached to stem 7 I provide within the hub 
5 a radially disposed locking pin 36 associ 
ated with each of the propeller blades, the 
outer ends of said pins being enlarged at 37 
and conically formed at their outer extremi 
ties to facilitate the seating thereof in corre 
spondingly shaped cavities 38 which are pro 
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vided in the inner end of each of the blades 
6. The inner end of each pin 36 is provided 
with a block 41, one end of which is squared 
to slidably engage an end cover plate 42 of 
hub 5, thereby preventing the rotation of 
the pin, while the inner end of each block 41 is 
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beveled as and for the purpose hereinafter 
described. 
The pins 36 are normally urged into seat 

ing engagement with the cavities 38, by means 
of coil springs 39 carried on said pins with 
in bores 40 in the hub 5, and said springs 
compress between the bottoms of said bores 
and the heads 37 of the pins. The outer end 
of shaft 34 is internally threaded to receive 
a flange pin 43 by means of which a spider 
ring 44 is secured to shaft 34 and pin 43 
extends substantially outwardly from the 
spider and thru an orifice provided in the 
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cover plate 42 and is provided with a retain 
ing nut 45 on the outer end thereof adjacent 
said cover plate. V,, 
A compression spring 46 is mounted on the 

pin 43 between the end of the shaft 34 and 
plate 42, thereby normally urging the spider 
44 and the shaft 34 inwardly or to the right, 
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as seen in Fig. 1. The inward movement of , . 
shaft 44 and associated parts, however, is lim 
ited by the nut 45 which engages the cover 
plate 42. The inner end of shaft 34 is pro 
vided with a conical plug 47 adapted for en 
gagement with a cam 48 secured to a rack 49 
as by means of screws or pins 50. The racks 
33 and 49 which are substantially in the same 
plane and in parallelism preferably project 
from one side of the housing A and may be 
suitably enclosed within an additional hous 
ing B secured to the housing A as by means 
of bolts, as at 51. (See: Fig. 3.) 

Suitably journaled in the auxiliary hous 
ing B are a pair of hollow telescoping shafts 
52 and 53, the former being inwardly of the 
latter. One end of shaft 52 has a pinion 
54 secured thereto within the housing B 
which meshes with rack 33, and a correspond 
ing end of shaft 53 has a pinion 57 secured 
thereto, as by means of set screws 56, within 
the housing B, which meshes with the rack 
49. The opposite ends of shafts 52 and 53 car 
ry hand wheels or handles 55 and 58, respec 
tively, for operating the racks 33 and 49. 
The operation of the mechanism is as fol lows: 
When a pilot or operator desires to change 

the motor is operating, the control handle 58 
is moved in a clockwise direction, as seen in Fig. 5, thus correspondingly rotating the pin 
ionist thru themedium of herack 45 and also 
rotating the cam 48 into engagement with the 
tapered plug 47 on the end of shaft 34. The 
rotation of handle 58 and its shaft 53 as de 
scribed will move shaft 34 longitudinally and 
outwardly in the direction of the cover plate 
42, thereby causing the spider 44 on the outer 
end of said shaft to engage the beveled blocks 
41. Thus the heads 37 of the locking pins 36 
are drawn inwardly against the tension of 
their springs 39 and from positions of en 
gagement with the cavities 38 in the propel ler mounting. 
The blades 6,6, tho in such case free to be 

rotated manually, are incapable of Arotation 
by impingement of the air currents thereon 
because of their operative connection with 
shaft 4 thru gears 9 and 10 and pin 16 and 
the engagement of pin 13 with the helical 
grooves 12. By means of the gear connec 
tion between shaft 4 and shaft 1 the motor 
continues to drive the propeller with the 
blades 6 thereon remaining at their estab lished pitch. 
However, due to the pressure of the air 

upon the blades 6 and the resultant tendency 
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to rotate the beveled gears 9, 9 etc. and 10, 
the grooves 12 are so inclined as to urge the 
pin 13 backwardly to overcome or resist the 
tendency to rotate the beveled gear. Thus 
the shaft 14 and the pin 16 exert a thrust to 
the right, as seen in Fig. 1, on the bearing 
23. It will be noted that the frictionless bear 
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ing 23 not only serves as a thrust bearing for 
the shaft 14 but it additionally serves as an 
annular bearing by means of which the parts 
of the mechanism are rotated for changing. 
the pitch of the gears. 
When the heads 37 of the locking pins 36 

are seated in the cavities 38 said pins serve 
to positively lock the blades at a predeter 
mined angle. When the heads 37 are disen 
gaged from the cavities 38 the control wheel 
55 is rotated in a clockwise direction, there 
by correspondingly rotating the gear 31, as 
seen in Fig. 3, by means of pinion 54 and rack 
33. The rotation of gear 31 serves to move 
the ring 25 rearwardly due to the threaded 
connection of said gear with said ring. The 
ring 25 is prevented from rotation by means 

25, of the splines 28. m 
By reference to Fig. 1 it will be observed 

that because of the structural connection of 
the bearing 23 with the pin 16 any moyement 

s of ring 25 rearwardly will correspondingly 
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move shaft 14 longitudinally of shaft 4. The 
pin 13 being fixed in the shaft 14 and having 
its ends engaging the helical grooves 12 in 
hub 11 of gear 10 will, when the shaft 14 
moves rearwardly, engage and rotate gear 10 
in a clockwise direction, as seen from the rear 
of Fig. 1, thereby changing the angle of the 
blades 6 thru the operative connection of 

40. 

gears 9 and 10. 
Tho not shown in the drawings or de 

scribed herein, the operating members 55 and 
58 may be provided with suitable ratchets 
or other devices of conventional type to pre 
vent their operation except at the will of the 
operator and to hold them in positions to 
which they have been moved by the operator. 
When the angle of the blades 6 has been 

changed as described, the control handle 58 
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is then moved by the operator in a reverse 
or counter-clockwise direction, as seen in 
Fig. 5, thereby, thru the medium of the gear 
54 and the rack 33, retracting the cam 48 
from engagement with the plug 47. Spring 
46 is then free to move the shaft 43 carrying 
the spider 44 rearwardly, disengaging the 
beveled blocks 41, thereby permitting the 
heads. 47 to seat in certain of the cavities 38, 
which positively locks the blades 6 at the de 
sired angle. . . . 
What I claim is: 1. A propeller mechanism comprising in 

combination a plurality of propeller blades 
. ;??? rotatable about a common axis and 

, i? ependently rotatable on different axes for 
- changing the pitch thereof, a driving shaft, 
'85 bevelgears rotatably connecting all of said 
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propellers for common rotation with said 
shaft, means for locking said propellers 
against adjusting as to pitch, and means in 
cluding a shaft axially disposed relative to 
the propeller longitudinally extensible for 
engaging said locking means for unlocking 
said blades, and relatively telescoping means 
rotatably adjustable for changing the pitch 
of said propeller at will. 

2. A propeller mechanism comprising in 
combination a plurality of propeller blades 
together rotatable about a common axis and 
independently rotatable on different axes for 
changing the pitch thereof, a driving shaft, 
bevel gearing for rotatably connecting all of 
said propellers for common rotation with 
said shaft, plungers radiating from the axis 
of the propeller shaft engaging and for lock 
ing said blades against adjusting as to pitch, 
and a pair of shafts telescoping said driving 
shaft, one of said shafts adapted to engage 
and retract said plungers for respectively un 
locking the propeller blades and the other 
shaft connected with said gears for changing 
the pitch of said propellers at will, said last 
mentioned means including independent de 
vices connected respectively with and for 
manually operating said shafts. 

3. A propeller mechanism comprising a 
housing, driving and driven shaftsmounted 
therein and operatively connected, a rotat 
able propeller hub fixed to said driven shaft, 
a plurality of propeller blades radially dis 
posed and adjustable as to pitch on said hub, 
bevel gearing connecting said blades with 
said driven shaft to permit the simultaneous 
rotation of the propellers when power is ap 
plied from the driving shaft, simultaneously 
operable locking devices enclosed by said hub 
for locking said blades against rotation on 
said hub during the rotation thereof, and a 
pair of shafts telescoping said driven shaft 
and slidably adjustable thereon for respec 
tively engaging and retracting said locking 
devices for unlocking the blades to permit 
the adjustment thereof, and for thereafter 
rotating the blades thru said gears to a com 
mon extent for changing their pitch. 
4. A propeller mechanism as characterized 

in claim 3, including cooperating means on 
one of said axially adjustable members and 
on said locking means for retracting the lock 
ling means. - . -- 

5. A propeller mechanism comprising a 
housing, a propeller unit rotatable on said 
housing and including a central body and a 
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plurality of radially disposed blades rotatable 
thereon for varying their pitch, said unit hav 
ing a shaft supported in said housing, bevel 
gearing operatively connecting said propeller 
shaft with said blades, a drive shaft journaled 
in said housing operatively connected with 
said propeller shaft, and a pair of telescoping 
shafts axially adjustable in said propeller 
shaft and rotatable therewith, radially dis 
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posed plungers in said propeller body for 
locking said blades normally against adjust 
ment, and means externally of said housing 
and connected respectively with said telescop 
ing shafts and with said propeller blades for 
manually unlocking and adjusting the pitch 
of said blades while the propeller. unit is ro 

10 
tated. . . 

6. A propeller mechanism comprising a 
housing, a drive shaft journaled therein, a 
hub haying a shaft extended therefrom jour naled also in said housing, gearing connecting 
said shafts, a plurality of propellerblades ro 
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tatably mounted on the periphery of said hub and having shafts journaled in said 
hub, beyeled gearing operatively connecting 
the shafts of said blades with said hub shaft, 
means externally of said housing for rotating 
said gearing so as to correspondingly rotate 
and change the pitch of said blades, plungers 
radially disposed in said hub from and rela 
tive to the axis of said hub forlocking engage 
ment with said blades, a shaft telescopically 
held in said hub and manually operable from 
the exterior of said housing for longitudinal 
movement, and cooperating devices on the in 
ner extremities of said plungers and the ad 
jacent end of said telescoping shaft for si 
multaneously and correspondingly retracti 
and unlocking said plungers from the ? 
blades to permit the rotation of the blades on 
the hub thru the operation of said gears to 
change the pitch thereof. 

· SAMUEL E. SLONIMSKY. 


