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This invention relates to marine drives; 
An object of the" present invention is to struc 

turally combine a plurality of driving motors and 
a single driven propeller shaft into a compact 
assembly which can be readily applied, as a unit, 
to a ship. 
Another object is to provide a multi-motor sup-y 

port with a self-contained power transmission a 
' structurally combined into a compact unit for 
marine use. 
Another object is to provide a compact power 

transmission unit for transmitting the power de 
rived from a plurality of motors to a single driven 
shaft and selectively operable to drive said shaft 
in either direction. _ ' 

Other more speci?c objects and‘ advantages 
will appear from the following description of a 
marine driving unit constructed in accordance 
with the present invention. - 
In the accompanying drawings: 
Figure 1 is a side elevation of a marine ‘driving , 

unit embodying the present invention and shown 
applied to a ship. ’ 

Fig. 2 is a vertical sectional view, on a larger 
scale, of the power transmission mechanism em 
ployed in the unit shown in Fig. 1. ' 

Fig. 3 is a horizontal plan view on a somewhat 
smaller scale of that part of the mechanism 
shown below the reference line 3-3 of Fig. 2 
with the, upper half of the main housing removed. 

Fig. 4 is an enlarged sectional view of the 
control valve shown in Fig. 1. , 
The marine driving unit selected for illustra 

tion is shown mounted in a tubular structure in 
constituting a well that penetrates the bottom ll 
of the ship. One or more such wells may be pro 
vided with a separate driving unit in each. The 
driving unit shown comprises a main housing l2, 
a tube l3 extending downwardly therefrom 
through the ‘bottom of the well III, and a conven 
tional gear housing I‘ carried by the lower end 
of the tube 13 and supporting a propeller. The 
main housing I2, tube l3, and gear housing II 
are connected to form a rigid unit. A propeller 
shaft l3, extending loosely through the tube l3, 
drives the propeller I! in a conventional manner 
through ‘bevel gears II in the housing I‘. v 
The unit is removably anchored in the well it 

by suitable means, such as two vertically spaced 
?uid pressure annular containers [8 and I3, 
which in this instance are shown encircling and 
attached to the main housing l2 and tube l3, 
respectively, and expanded into frictional grip 
ping engagement against the interior walls of 
the well ll. Thecontainers l3 and I! are pref 
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erably formed of rubber reinforced with fabric 
or cords, as in ordinary pneumatic tire con 
struction, and they may be de?ated to permit 
insertion and withdrawal of the unit to and from 
the well. ‘ 

The main housing I! provides support for a 
plurality of motors 20, preferably of the auto- - 
motive type, and also provides a support and 
enclosure for a power transmission through 
which the total power derived from the several 
motors 20 is transmitted to the shaft IS. 
The main housing 12 includes an intermediate 

section 2| having a plurality-of radially directed 
‘bearing hubs 22 (see Fig. 2) formed in the up 
right cylindrical wall thereof. This section of the 
housing is preferably horizontally split in a plane 
passing through the centers of the hubs 22. Each 
hub 23 constitutes a support for a pinion shaft 
23 Journalled in appropriate bearings 24 ?xed in 
a cage 25 within ‘the hub. Each shaft 23 carries 
at its inner end a bevel pinion 26 and at its outer 
end a suitable coupling 21 for connection with 
one of the motors 20 with which it is aligned. 
The lower half of the intermediate housing 

section 21 constitutes a lubricant reservoir and 
is closed at its bottom by the base of a hollow 
pedestal 28 attached thereto and extending up 
wardly. to a point above the lubricant level. The 
pedestal 28 provides support for a vertical quill 
shaft 29 iournalled inrsuitable end thrust bear 
ings 30 seated in the upper end of the pedestal. 
The shaft 23 is additionally radially supported by 
a set of anti-friction rollers 3| axially con?ned 
by an inner race 32 and in rolling and‘sliding 
engagement with an outer race 33. The inner 
race 32 is ?xed to the shaft 29 and the outer race 

1 33 is ?xed to a collar 34 carried by an integral 

40 
substantially conical web structure _ 35 which 
projects upwardly from the side walls of the lower 
half of section 2| ' and which is cut away to 
accommodate the several pinions 2B. ' 

The'quili shaft 29 carries a bevel ring gear 36 
disposed beneath the several pinions 26 and 
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meshing therewith. The fact that the anti 
friction r'ollers 3| are axially movable with re 
spectto the outer race 33 makes it possible to. 
effect axial adjustment of the. quillshaft 29 in 
a manner to effect proper meshing of the ring 
gear 36 with the pinions 26, this being accom 
plished by the insertion of suitable shims be 
tween the base of the‘ pedestal 28 and the bot 
tom of the housing section 2|. It will'be under 
stood of course that axial adjustment of each in- . ‘ 
dividual pinion 26 may also be had by the in 



2 
sertlon of suitable shims between the end‘?ange 
31 of its cage 25. 
The several pinions 26 also mesh with a bevel 

ring gear 38 disposed above them and-carried by 
an upper quill shaft 39 aligned with the lower 
quill shaft 29. The upper ,quill shaft is support- - 
ed by a hub 40 carried by the upper half of the 
housing section 2|, and for that purpose the 
shaft 39 is journalled in suitable thrust bearings 
~4l ?xed in the hub 40. The upper quill shaft 
is additionally radially supported by a set of 
anti-friction rollers 42 which are in rolling and 
sliding engagement with a race in the collar 34 
in a manner similar to the rollers 3| and for a 
similar purpose. The upper quill shaft 39 and 
ring gear 38 may be axially adjusted into proper 
meshing relation with the pinions 25 by the use 
of suitable shims between the upper and lower 
halves of the housing section 2|. 7 ‘ 
The main housing l2 also includes upper and 

lower housing sections 43 and 44 ?xed to the in 
termediate section 2!. A driven shaft 45 ex 
tends loosely through. the upper and lower'quill 
shafts 39 and 29. Shaft 45 is journalled in suit 
able bearings 46 in the upper housing section 43 
and in suitable bearings 41 in the lower housing 
section 44, and is connected in driving relation 
with the propeller shaft I6 through an appropri 
ate coupling 48. 
From the foregoing it will be understood that 
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the ring gears 36 and 38 and their quill shafts . 
29 and 39 are simultaneously driven in opposite 
directions by the several pinions 25. Provision 
is made for connecting the shaft 45 to one or the 

- other of' the quill shafts selectively in order to 
e?ect operation of the shaft 45 and consequent 
ly the propeller l5 in one direction or the other. . 
In the device shown this is accomplished by the 

1 use of appropriate clutches such for instance as 
will now be described. 
Two ?uid pressure clutches of like construc 

tion are shown enclosed in- the upper and lower 
housing sections 43 and 44, respectively. Each 
includes va drum 49 ?xed to the driven shaft 45 
and carrying an expandible ?uid pressure mem 
ber 50 in the form of a hollow annular gland of 
reinforced rubber or like ?exible material. Each 
also includes a drum 5| or 52 loosely encircling 
the gland 50, drum 5| being'?xed to and car 
'ried by the .upper quill shaft 39, and drum 52 
being ?xed ‘to and carried by the lower quill 
shaft 29.~ The gland 50 of the lower clutch com 
municates with a central channel 53' in the shaft 
45 through a conduit 54, and the gland 50 of the 
upper clutch communicates with a conduit 55 in 
the shaft 45 through a conduit 56. 

- The arrangement is such that when ?uid un 
der pressure is directed through the channel 53 ' 
to the gland 50 of the lower clutch, the latter is 
expanded into gripping engagement with the 
drum 52 and the shaft 45 is thereby caused to 
rotate with the quill shaft 29 in one direction. 
Similarly the gland of the upper clutch may be 
expanded into gripping engagement with the, 
drum 5| to effect, rotation of the shaft 45 with 
the upper quill shaft 39 in the opposite direc 
tion, by the admission of ?uid pressure through 
the conduits 55 and 56. It will of course be un 
derstood that» whenever either of the clutch 

. glands 50 is thus in?ated the other must be de 
?ated. Provision is made for controlling the ap 
plication of _?uid pressure to the clutch glands 
and‘v for exhausting the same. . 
In the device shown, the mechanism for this 

purpose comprises a valve having a substantial 
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ly cylindrical core 5‘! having one end ?xed to the 
end of the shaft 45 for rotation therewith. .A' 
longitudinal duct 58 in said end of the core 51 
communicates with the channel 53 in the shaft 
and terminates in a port 59 in the side of the 
core. A similar .duct 69 communicates with the ‘ 
conduit 55 and terminates in a port 6| axially 
spaced from port 59. A third duct 52 in the op 
posite end of the core terminates in a port 63 
intermediate the ports 59 and BI and communi 
cates at all times with a suitable source of ?uid 
pressure through rotary slip joint 54 of a well 
known type. The core 51 is encircled by a sleeve 
65 adjustable lengthwise thereof and having an 
inner‘ annular channel 66 in permanent commu 
nicatlon with the intermediate port 63. 
The arrangement is such that the sleeve 65 

may be. shifted into one position to uncover the 
'port 6!, so as to open the conduit to exhaust, 
and to cover port 59, so as to connect the chan 
nel 53 with the ?uid pressure in the duct 62; or 
the sleeve may be shifted into another position 
to uncover port 59 and thereby open channel 53 
to exhaust and to cover port 6| and thereby con 
nect the conduit 55 to the pressure in the duct 52. 
The sleeve 55' may be shifted and controlled 
through appropriate means, such as a forked 
lever 61 engaged with trunnions 68 on a. non 
rotating ring 59 supported by an appropriate 
bearing 10 ?xed to and encircling the sleeve. 
As above noted, the main housing I2 provides 

support for the several motors 20. In this ,in 
stance each motor 20 is mounted upon an appro 
priate bracket ‘ll securely attached at one end to 
suitable pads ‘I2 and 13 formed on the upper and 
lower halves of the intermediate housing sections 
2 I. The several brackets ‘H extend radially from 
the housing so that the motors supported thereby 
are aligned respectively with the pinion shafts 23 
with which they are connected. The bottom of 
each bracket ‘H is preferably provided with a lug 
‘I4 adapted to be disposed immediately above a 
pad 15 on the deck 16 of the ship to serve as a 
limiting stop and as a temporary support for the 

r unit during installation and removal of the unit 
in and from the ship. . 

Various changes may be made in the embodi 
ment of the invention hereinabove speci?cally de 
scribed without departing from or sacri?cing the 
advantages of the invention as defined in the ap 
pended claims. 

I claim: 
1. In a reversible transmission the combina-‘I 

tion of a housing, a plurality of driving pinions 
therein, said pinions being disposed with their" 
axes in a common plane, said housing being split 
in said plane to form upper and lower housing 

‘ sections, a quill shaft supported in said upper 
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housing section, a second quill shaft supported in 
said lower housing section and aligned with said 
?rst named quill shaft, means carried by one of 
said housing sections for radially positioning the 
adjacent ends of said quill shafts, two gears car 
ried by said quill shafts respectively, said gears 
meshing with said pinions at opposite sides there 
of, a, shaft extending loosely through said quill 
shafts and journalled in said upper and lower 
housing sections,-and two clutches selectively op 
erable to connect said last named shaft to one 
or the other of said quill shafts alternatively. 

2. In a marine drive the combination of a main 
housing, an auxiliary housing depending there 
from, a propeller supported by the lower end of 
said auxiliary housing, a ring gear supported in 
said main housing, a shaft extending lengthwise 
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of said auxiliary housing and driven by said ring 
gear for driving said propeller, means on said 
main housing for supporting a plurality of mo 
tors at a common level about said main housing, 
a. plurality of motor-driven pinions supported in 
said main housing and meshing with said ring 
gear to drive the same, and means for attaching 
said main and auxiliary housings as a unit to the 
hull of 9, ship. 1 

3. In a marine drive the combination of a main 
housing, an auxiliary housing depending there 
from, a propeller supported by the lower end of 
said auxiliary housing, a shaft extending length 
wise of said auxiliary housing for driving said 
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v of a ship. 
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propeller, two concentric ring gears in said h‘ous 
ing, means on said main housing for supporting 
a plurality of motors at opposite sides thereof, a 
plurality of motor driven pinions supported in 
said 'main housing each meshing with both of 
said ring gears to ,drive the same in opposite di 
rections, means operable to selectively connect 
said shaft with one or the other of said ring gears 
to thereby drive said shaft and propeller in either 
of two directions, and means for attaching said 
main and auxiliary housings as a unit to the hull 

WALTER P. SCHNIIT'I'ER.‘ 


