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1. 

in propeller drive units, designed more particu 
larly for marine propulsion, but not necessarily 
limited thereto. -- - The primary object of the invention is the 
provision of a propeller drive unit wherein the 
propeller shaft is in line with the slip stream 
and without shaft angle, to increase efficiency 
regardless of location. , - 
A further object is the provision of a multi 

gear drive in the propeller shaft assembly to pro 
vide increased power delivery with relatively small 
housing. 
A further object is to mount the drive unit 

for automatic retraction to a degree to prevent 
propeller damage, and to permit the complete re 
moval of the unit as such for replacement with 
out necessitating the dry-docking of the vessel. 
A further object is to provide for rotative ad 

justment of the unit to provide for reverse drive 
without substantial loss of power effect, or to 
provide for steering or sidewise movement of the 
vessel through appropriate adjustment of the 
unit. 
A further object is the utilization of a multi 

gear assembly for propeller drive, and the con 
Venient adaptation of that assembly for the use 
of a single propeller, pusher or puller, the use 
of two propellers of opposite rotation mounted 
to avoid torque strain, or the use of four pro 
pellers in pairs of opposite rotation to avoid 
torque, without adding to the gear assembly. 
A further object of the invention is the provi 

Sion of a contact guard or guards located in ad 
vance of the propeller and designed to protect 
the propeller or propellers against damage, the 
guard when meeting an object being deflected and 
acting to set in motion automatic means to retract 
the propeller assembly to a protected position 
Within its well. 

... A further object is that additional retractable 
units can be mounted on the sides of deep draft 
ships so that the bow side units will pull the 
Water from the bow creating a vacuum for the 
bow to enter, and the stern side units would 
force the water behind causing a pressure at the 
stern to help force the ship ahead, instead of 
the present condition of pressure on the bow 
and a vacuum at the stern. . 
A further object is that this invention fits the 

modern trend of using a multiple of Small inter 
changeable motors, combining the propeliers and 
shafts into the interchange motor units, which 
can be assembled at the motor factory and Save 
installing time at the ship-yard, and can be in 
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This invention is directed to an improvement stalled in vessels that were not built for power or ships that want.to add power. 

The invention will best be understood from a 
consideration of the following detailed description 
takeninconnection with the accompanying draw 
ings forming a part of the specification, with the 
understanding, however, that the invention is not 
to be confined to any strict conformity with the 
showing of the drawings but may be changed or 
modified so long, as such changes or modifica 
tions mark no material departure from the salient 
features of the invention as expressed in the ap 
pended claims. , 

In the drawings: 
Fig. 1 is a vertical sectional view, partly in ele 

vation showing the use of a single propeller and 
the parts in operative positions. . . 

Fig. 2 is a similar view showing the propeller 
adjusted to sidewise drive position, and showing 
the means for controlling the retraction of the 
unit and the arrangement and operation of the 
contact guard. 

ig. 3 is a view in elevation showing the unit. 
adapted for two propellers at one end of the pro 
peller shaft. . . . . . . . . . . . . 

Fig. 4 is a similar view showing the unit adapt 
ed for the use of a pair of oppositely acting pro 
pellers at each end of the propeller shaft. 

Fig. 5 is a view in section, partly in elevation, 
showing. the unit, in retracted position. 

Fig. 6 is a similar view showing the unit re 
moved from the well as an entirety. . . 

Fig. 7 is an enlarged sectional detail, showing 
the contact guard in normal operative position 
and the mechanism controlled in the contact. 
movement of such guard. . . . . 1 

Figure 8 is a view of the underside of the well 
cover plate showing such plate in operative posi 
tion. , . . . . . . . . - 

The invention in the preferred form illustrated, 
includes a well-i, circular in section, designed to 
be secured at 2 in an appropriate opening in the 
vessel and to be provided with a removable cover 
plate 3. A casing 4, removably secured by bolts 
or cap screws 5 to the cover plate 3 is formed in 
detail to accommodate various parts of the struc 
ture, as will develop during the further descrip 
tion. . . . ... ." 
The casing is formed with a transverse parti 

tion wall 6, spaced from the top of the casing 
to-define a gear chamber 7. A cylindrical guide 
wall 8, depends. from the partition and termi 
nates immediately above the top 3, the guide wall. 
being open at the bottom. An inner tubular wall. 

55 9, is arranged within and concentric with the   
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guide wall 8, the wall 9 terminating short of the 
top 3, and the partition 6 being Open at the upper 
end of the wall 9. 
A telescopic drive shaft 0 is operative axially 

of the tubular guide 9, and includes an upper 
section and a lower section 2 slidable within 
the section , the respective Sections being non 
circular in cross section to prevent independent 
rotation. The section f extends above and be 
low the wall, having appropriate antifriction 
bearing at 3, while the lower section 2 extends 
through and below the cover 3, for driving func 
tion, as Will later appear. - - - - - - 
A propeller shaft assembly housing f4 is 

mounted for movement in the Well , and in 
cludes an upper cylindrical guide 5, the hous 
ing at the lower end of the guide 5 being later 
ally enlarged at 17, then extended downwardly 
at 8, and then further extended laterally at 9. 
The periphery of the portion 9 joins the up 
standing circular flange 26 which is formed to 
provide an outwardly opening channel 2 to re 
ceive suitable packing to form a leak-proof en 
gagement with the inner surface of the well . 
Below and substantially in line with the lateral 

portion 7 of the housing f4, the housing is ex 
tended below the lateral portion 9 and formed 
to provide a hollow gear box 22, divided in its 
upper portion by a partition 23. A series of 
meshing gear pinions 24 are mounted in aline 
ment transversely of the gear box, such pinions 
having bearing above the partition with suitable 
antifriction bearings, and each having a shaft 
25, fixed to its gear and depending through the 
partition 23. The section f2 of the drive shaft 
fo is directly secured to one of said pinions, so 
that operation of the drive shaft will operate aii 
gear pinions simultaneously and similarly as to 
Speed. 
The lower ends of the shafts 25 are respec tively provided with bevel gears 26, spaced apart 

and independent of one another. A propeller 
shaft 27 is mounted in the lower end of the gear housing, extending transversely of the housing 
and having proper antifriction support. The 
lower end of the gear housing is extended dia 
metrically in line with the propeller shaft 27, 
and gradually narrowed in all directions to avoid 
resistance to the water, as indicated at 28. 
In the form shown in Fig. 1 a single propeller 

is secured on one end of the propeller shaft 27, 
this propeller 29 being of any desired type and 
form according to the function to be performed. 
Keyed on the propeller shaft 2 within the oper 
ative plane of the bevel gears 26, are sleeves 30 
and 3. A double-faced bevel gear 32 is secured 
on each sleeve 30 and 31, and cooperates with 
two adjacent bevel gears 26. As the sleeves are 
keyed on the propeller shaft for sliding move 
ment it is apparent that the pressure on the to 
bevel gears 26 will be equalized, while equalizing 
bars 33 connect the adjacentends of the sleeves 
30 and 3 f to equalize the pressure on the double 
faced gears 32. Obviously the shaft 27 may be 
extended at the opposite end from the propeller 
29 and formed to receive an additioniai propeller 
using the same driving means. 

It will be understood that there is a chamber 
34 between the portions 1 and 9 of the pro 
peller housing 4, and the top 3 of the well, and 
this chamber is of sufficient depth to permit the 
propeller housing and propeller to be withdrawn 
therein. The guide 5 encircles and slidably fits 
over the guide wall 8, permitting relative ver 
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4. 
bly. The casing 4 is formed at one side with a 
chamber 35 in which is mounted a power gear 
36 carried by a power driven shaft 3i leading 
through the casing to the source of power. A 
second gear 38, secured on the end of Section 
of the drive shaft 0, and operating in the cham 
ber 7 is in driving mesh. With the gear 36, to 
thereby drive the gears of the propeller assembly. 
An annular gear 39 is fixed externally to the 

upper end of the guide 5 and meshes with an 
elongated gear cylinder 40, supported on the 
cover 3, with its shaft 4 extending through the 
partition wall 6. Secured on the end of shaft 4f, 
within the chamber 1 is a Worm gear 42, cooper 
atting with a worm on a shaft 43, Which is led 
through the casing 4 for steering-control opera 
tion. 
Through the drive described the propeller or 

propellers will be driven, and by means of the 
steering shaft 43 the propeller housing 4 may 
be turned for steering, or given a quarter turn 
for sidewise driving, or given a half turn for 
reverse driving, the steering shaft acting through 
the worm drive 42, the gear cylinder 46, the an 
nular gear 39 and the guide 5. 

It is an important feature of the present in 
vention that the propeller be protected against 
damage through contact with an object in the 
water, and to provide for this result there is 
provided a contact guard or guards, set in ad 
vance of the propeller assembly, to immediately 
detect by contact the presence of the object, and 
to act under such contact to automatically with 
draw the propeller. 
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In specific provision, and with particular ref 
erence to Fig. 2, the unit includes an appro 
priately mounted vacuum tank 44, open to the 
exhaust of a pump 45, through pipe 46, the 
pressure side of the pump leading to a pressure 
tank 47. A valve casing 48 is mounted adjacent 
the tanks, and is in communication with the 
vacuum tank 44 by a pipe 49 and with the pres 
sure tank 47 by a pipe 50. A valve controls the 
inlet from tank 44, as at 5f, a second valve 52 
controlling the inlet from the tank 47. The 
valves 5 and 52 are oppositely set, so that when 
one is open the other is closed, and both valves 
are simultaneoulsy operated by a stem 53, ex 
tending upwardly through the casing 48, and 
spring biased by spring 54 to hold valve 5 ( nor 
mally closed and valve 52 normally open. A 
conduit 55 is in open communication with the 
Valve casing 48 and leads to and opens into 
chamber 34, into which the propeller assembly 
moves when retracted. 
A contact guard 56 is supported at the lower 

end of a tube 57, mounted adjacent a bulkhead, 
or other convenient position, sufficient in ad 
vance of the propeller to permit the desired 
Operation. A rod 58 extends longitudinally in 
and is freely movable within the tube, being 
biased in the downward direction by a spring 
59. The upper end of the contact guard 56 is 
formed with a central depression 60 in which the 
rod 58 is normally seated, and on opposite sides 
of the depression with upwardly-rounded sur 
faces 61, lying transversely of the guard in nor 
mal position. The upper end of rod 58 under 
lies one end of a lever 62, the opposite end of 
which overlies the stem of composite valves 5 
and 52. 
Normally valve 52 is open when the guard 56 

is in normal depending position, and hence pres 
Sure is admitted to the chamber 34 to maintain tical guided movement of the propeller assen- 15 the propeller assembly in lowered operative po 
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sión, assisted by a spring 63 arranged with a well to the Eilise, are removed for the 55666i the cylindrical guide and guide wall aid bearing of the well fange arid are replaced by long studs 
against the partition 6 and upper portion of the 8, a cable 88 is passed around beneath the vessel 
propeller assembly. In the event the guard, or aid connected at its ends to a flangéd ésver plate 
guards, for any necessary rufiber in different 5 88 o 3- A 4-aiia dicated at 83 and $6. 
positions inay be used, encouriters ari 65struction, The cover is then slid down the outside of the hti 
it is swung Ön its piv6tal connection aid one or byptiling on ohe efid of the éable and slackening 
the other of the surfaces. 6'? fi the rod 58 the other end and in this way the cover plateriay 
upwardly. This operates leve and operates be brought into contact with the 87, when 
the valves to close valve. 52 and operi valve: 5. 10 such cover plate owing to its buoyancy will fiosé 
The vacuum pull of tank 44 is thus directed to into placé arid close the open lower end of the 
chamber 34, and the propelle assembly is drawn well: The c6ver platé will be forced from its sész tipwardly intó-sach chamber 34, and the propeller ig position in replacing the propeller asserbiy 
protected against damage. - . . . aid may then béfecóvered thröugh use of éither 
The propeller assérfibly is, thirótigh the pack 5 96. . . . . 

ing at 2-f, designed to prevent entry of water into 'r: i.e.- : it-erl3: 
thé charibér, but in order to irisure against co 
lection of water therein, a separate vacuum-tank 64 has valvéd corinection at 65 with vacuu the propellee beyoid damage unde 
tank 44, and has a coriduit 66 leading to the to otherwise tending to such damage; 
chaiaber 34, contrölled by a valve 67. In the retracted sufficient load is maintained 
event of water accumulating in chambér 34, the finié mover to preventracing; that the própeller 
valve 65 is opened to iriduce a vacuum pull in assenibly may 5e taiff 
tank 64, followi hich valve 65 is closéd arid operation for Stée 
valve 6f opened to withdraw the water, if any, 25 pulsión, of for sidewi e. 
from ehambér 34 into tank 64, from which feller shaft is in line with the slip strealii and 
it finay be discharged through an appropriate anglé tending to retard efficie 
dutlet. . . . . . . . that the propeller assembly can be remióvet 

Fig. 2 also shows an electric steering motor repair or replacement with 6tat drydocking 
68 cóiriected through a worm drive 69 to gear rarillar asseshly hist 
cylinder 46 for steering purposes. Thére is also 
provided a prime mover 693 for the propeller 
drive, such prime méver may be air electric, 
steam, Diesel, or gasöline engi . . . . . 
The propeller' shaft may c 

at one end, or a propeller' at eache 'tion presents i? a single iritsé - 
ously referred to, arid as shown in binations of Óñé propeller, pushing or pulling, 
pellers, indicated at To and T may be on one end two propellers having the same rotatio 
of the shaft. In this arrangemefitt is plishing, oneptiling, or either drie' righth 
rotate oppositely, and the shaff prop driven 40 one left hand rotation, on opposi - 
third tigh a double-faced r 72 keyed on the shaft, or four propellers, two at each end of the 

counterbalanced relation as to torque 

35 sistance to propellerac 
striction 5 

shaft arid cooperating with two of the bevel gésirs shaft i 
26. A sleeve T3 is rotatable on the shaft and has and vibration. an extension 14 on which the second propeller It is to be pointed out that the forward inits 
is riounted. sleeve T3 iias its ends formed 45 can bé set to coffipensate for windage 6r drift, 
as opposite, outwardly facing gear rings 75 and T6 or connected to the regular steering gear while 
which cooperate with opposité fácés of two aid, of voyage. . . - 
jacent bevel gears 26. Having thus desöribed the invention, what is 
In Fig. 4 there is shown a double torpedo-type claimed as new, is: - 

drive, in which each propeller Ti and T8 has its 1. A propeller unit, means to mount the urit 
own shaft is, there being two propellers on each for rotative movement and verticial novernen 
end. One propeller of each pair; as 80, i along the axis of the rotative movement, manu 
on a sleeve-8 free or its shaft, and ally-operable means to control the rotative moves. 
gear 82 cooperating with one 6f the bével drive ment, fieans for selectively applying vacuum arid 
wheels 26. The shaft is providéd with a fixed 55 fluid pressure to autoniatically compel the selee. 
bevel pinion 83, cooperati air assis tive vértic a list Asi. 
bevel gear 26. In this arrangement any provision striction 6 
for gear 5ressure equalization is not requiréd. 
A desirable characteristic of the iniprovement 2. A propeller unit including a 

is the capability of the complete removal of the 66 peller assembly rotatable and slid 
propeller assembly as a unit, when required för the propeller assembly e6mprising a portion, 63. 
repair or replacement. If the bolts 5, used in acting with the well to form a chambérintó which 
securing the cover 3 in place are removed, the the assembly is vertically movable, and friea as 
entire propeller assembly can be moved upwardly for selectively creating a vacuuf : building up 
free of the well. In carrying out this operation, 65 a pressure iri said chanaber to compel the said 
the propeller assembly is first retracted into the vertical movement of the assembly. 
chamber 34, and locked in this position by a latchi 3. A propellér init including a well, a propeller 
85 engaging beneath the annular gear 39. A long assembly vertically movable in said well, said as 
guide pin 86 is placed in each of the bolt holes sembly having a portion defining with the welfari 
to guide the propeller assembly during removal 76 assembly-receiving chamber, a vacuuni tank, a 
and the propeller assembly lifted free: pressure taik, a conduit forming means through 

If the water line is higher : the top of the which commatication may be established betweef, 
well, provision is made to prevent entry of water the chamber and said tanks, and means respori 

he absence 6f the propeller assembly. Two of sive to an obstruction in the path of travel of 
the securing bolts or Fugs, 8; used tissecure the 75 the asséâtsiy to selectives estalsishthiofightstid 
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conduit communication between the chamber and 
the Said vacuum and pressure tanks. 

4. A construction as defined in claim 3, where 
in said means includes a contact guard to be dis 
placed by an obstruction and a valve to be op 
erated by said guard, said valve being connected 
in said conduit between the chamber and the 
vacuum and pressure tanks. 

5. A propeller unit including a well, a casing 
removably secured to and above the well, a pro 
peller assembly movable in the well, said assembly 
including a cylindrical guide, a guide wall in the 
casing to receive and direct the cylindrical guide 
in the movement of the assembly, a propeller 
shaft in the assembly, a propeller on the shaft, a 
plurality of spaced gears in said assembly, a plu 
rality of gears on the propeller shaft and each 
having toothed connection with at least two of the 
spaced gears, and a driving means for the Spaced 
gears extending through the guide wall and cylin 
drical guide. 

6. A propeller unit including a well, a casing 
removably secured to and above the Well, a pro 
peller assembly movable in the well, said assem 
bly including a cylindrical guide, a guide Wall in 
the casing to guide the cylindrical guide in the 
movement of the assembly, a propeller shaft in 
the assembly, a propeller on the shaft, a gear 
train in said assembly including meshing gear 
pinions, spaced gears each operated by one of said : 
pinions, a plurality of gears on the propeller 
shaft, each mating with at least two of the spaced 
gears, and power means extending through the 
guide wall and cylindrical guide and directly Op 
erating one of the gear pinions. 

7. A construction as defined in claim 5, where 
in the driving means includes telescopically-re 
lated sections cooperating for free rotative longi 
tudinal movement while fixed against relative 
rotary movement. 

8.- A construction as defined in claim 5, in 
cluding an annular gear on the cylindrical guide, 
and means in the casing cooperating with said 
annular gear and operable to rotate the cylindri 
cal guide and thereby the propeller assembly at 
will. 

9. A retractable and rotatable propeller struc 
ture comprising a circular well having a top Wall 
and an open bottom, a body forming closure wall 
for and disposed in said well bottom and having 
a fluid sealing contact with the well wall for axial 
and rotary movement therein, a propeller assem 
bly carried by said closure wall for movement 
therewith into and out of the well, means for 
turning the assembly on the longitudinal axis of 
the well, means for driving the propeller assem 
bly, and means for reducing the pressure within 
the well above said wall to effect retraction of the 
wall and assembly into the well. 

10. A retractable and rotatable propeller Struc 
ture comprising a circular well having a top wall 
and an open bottom, a body forming closure wall 
for and disposed in said well bottom and having 
a fluid sealing contact with the well wall for axial 
and rotary movement therein, a propeller assem 
bly carried by said closure wall for movement 
therewith into and out of the well, means for 
turning the assembly on the longitudinal axis of 
the well, means for driving the propeller assem 
bly, means for reducing the pressure within the 
well above said wall to effect retraction of the 
wall and assembly into the well, and means for 
introducing fluid under pressure into the well to 
force the said wall and assembly outwardly. 

11. In a retractable and rotatable propeller as 

10 

15 

20 

45 

50 

55 

60 

65 

70 

5 

8 
sembly, a well having an open bottom, a closure 
wall in the well having sliding contact with the 
well wall for axial movement, therein between the 
top and bottom of the well, a telescopic power 
shaft lying in the axial center of the well and 
passing through said wall, a propeller shaft hav 
ing a length less than the diameter of the well 
and supported perpendicular to the power shaft, 
a propeller on the propeller shaft, a gear Connec 
tion between the power shaft and the propeller 
shaft which is so constructed and arranged that 
driving power is applied to the propeller shaft at 
at least two positions therealong, means for 
drawing the Wall, propeller shaft, propeller and 
gear connection into the Well, means for applying 
driving power to the power shaft, and means for 
turning the propeller shaft and propeller on the 
axis of the power shaft. 

12. A propeller assembly as set forth in claim 
11, wherein the said means for applying driving 
power and the means for turning the propeller 
and propeller shaft on the said axis is operable 
when the propeller and propeller shaft are within 
the well as well as outside thereof. 

13. A retractable propeller structure, compris 
ing a well having a top wall and an open bottom, 
a wall partitioning the well having sealing con 
tact about its periphery with the surrounding 
wall of the well and movable axially of the well, 
a propeller assembly suspended from the under 
side of said partitioning wall and movable there 
with for retraction into the well, means for apply 
ing driving power to the assembly, means for 
reducing the pressure in the well above the wall 
to effect movement of the wall and propeller 
assembly inward, means for introducing fluid 
under pressure into the well to move the wall and 
propeller assembly outward, a movable obstacle 
contacting means Supported to extend below the 
plane of the open bottom of the Well, and means 
controlled by said obstacle contacting means for 
selectively setting into effect the pressure reduc 
ing means and the fluid introducing means. 

14. A propeller structure, comprising a Well 
having an open bottom, a wall within and closing 
said open bottom and having peripherial contact 
With the well wall for movement axially of the 
well, a gear box carried by and extending down 
Wardly from the underside of said wall and hav 
ing a length extending diametrically of the wall, 
a propeller shaft supported in and extending 
lengthwise of the lower part of the box, a pro 
peller supported upon an end of the shaft outside 
the box, a series of spur gears supported in driv 
ing relation in the upper part of the box, a shaft 
extending downwardly from each spur gear, a 
gear coupling between each of said last shafts 
and the propeller shaft, means for coupling a 
prime mover with one of the spur gears for driv 
ing the gears, means for effecting the retraction 
of said wall, the gear box, propeller and shaft into 
the well, and means for turning the Wall, gear 
box, the gear assembly in the box, propeller shaft 
and propeller on the longitudinal axis of the wall. 

15. A propeller structure as set forth in claim 
14, in which the means for transmitting driving 
power to the said one spur gear comprises a tele 
scoping housing consisting of a fixed portion and 
a movable portion and a telescoping power shaft 
extending through the telescoping housing, the 
movable portion of the telescoping housing being 
connected with said partition wall and extending 
axially through the well. 

16. A propeller structure as set forth in claim 
14, in which the means for transmitting driving 
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power to the said one Spur gear comprises a tele 
scoping housing consisting of a fixed portion and 
a movable portion and a telescoping power shaft 
extending through the telescoping housing, the 
movable portion of the telescoping housing being 
connected With said partition Wall and extending 
axially through the wall, and the said means for 
turning the partition wall, gear box and the gear 
assembly therein, the propeller shaft and propel 
ler on the longitudinal axis of the Well, including 
a ring gear secured around the Said movable 
portion of the telescoping housing Outside of the 
well, a relatively long gear supported for rotation 
on an axis paralleling the axis of the telescoping 
power shaft and having toothed connection with 
the ring gear, and means for turning Said rela 
tively long gear. 

HAROLDI, JOHNSON. 
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