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This invention relates to apparatus for use in connec-
tion with the servicing and testing of outboard marine
engines.

Outboard motors have become so large and heavy
that they can no longer be manually lifted on and off
the service bench and into and out of the test tank in
tuning up the motors and doing routine service and re-
pair work thereon. The handling of such large motors
has come to present a considerable problem because in
tuning up a motor it is often necessary to place it in the
tank repeatedly for testing as certain adjustments are
being made. The shifting of the motor from the work
bench to the test tank and back again has heretofore
required overhead chain hoists or the like, the use of
which entails the placing and removal of suitable slings
each time the motor is moved, not to mention the mount-
ing and dismounting of the motor in the tank. Thus, a
relatively simple tune-up operation is considerably com-
plicated and prolonged by the problem of handling and
moving the motor.

The objects of the present invention are, therefore, to
provide novel and improved power operated means for
lifting an outboard motor into and out of a test tank, to
provide a combined service and test stand which will
support and carry the motor during both the servicing
and the testing operations thereon, to provide a test stand
of the type described which will received an outboard
motor directly from a hand truck on the floor without
requiring auxiliary hoisting mechanism, to provide a
novel transom board support on which a motor may be
left mounted throughout all servicing and testing opera-
tions and to provide an improved test tank for outboard
motors.

In general, the present device comprises an air cylinder
having a vertical ram equipped with a transom board
which .is movable both vertically and in rotation about
the axis of the cylinder. The transom board may be
lowered outside the tank to receive the motor directly
from a hand truck and then the transom board may be
raised and pivoted to swing the motor over the edge of
the tank and lower it into the tank for testing. The ram
will support the motor at any convenient level outside
the tank for service work and adjustments. The motor
is not removed from the transom board until all service
work and adjustments have been completed and fully
tested. The weight and broad base of the tank are util-
ized to support and stabilize the lift cylinder as the motor
is raised to swing to its different positions.

The foregoing and other objects and advantages will
become apparent as the description proceeds in connec-
tion with a preferred embodiment of the invention illus-
trated on the accompany drawings. Various changes
may be made, however, in the construction and arrange-
ment of parts and certain features may be used without
others, all such meodifications within the scope of the
appended claim being included in the invention.

In the drawings: )

FIGURE 1 is an elevation view of a combined test and
service stand embodying the features of the invention;

FIGURE 2 is a fragmentary elevation view looking
in the direction of the line 2—2 in FIGURE 1;

FIGURE 3 is a top plan view;

FIGURE 4 is a fragmentary sectional view on the line
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4—4 of FIGURE 3, showing means for locking the posi-
tion of the transom board in the tank;

FIGURE 5 is a fragmentary sectional view taken on
the line 5—5 in FIGURE 3, showing a motor being
lowered to test position in the tank; and
- FIGURE 6 is a fragmentary top plan view with parts
in section, showing means on the transom board for lock-
ing the steering movement of the motor.

The tank 1¢ in FIGURE 1 is preferably made of sheet
metal with a cylindrical side wall and & flat bottom
adapted to rest on.the floor whereby the tank is portabie
and may be placed in any convenient position in the
shop. As shown in FIGURES 3 and 4, the top of the
tank is partially covered with a fiat top wall 11 which is
adapted to serve as a work bench for tools and parts.
This work surface 11 is depressed below the top rim 12
of the side wall of the tank for retaining the tools and
parts on the work bench surface. Top waill 11 is pro-
vided with a large opening 13 at one side to receive the
motor to be tested and a smeller opening 14 at the oppo-
site side for communication with a suction fan for re-
moving exhaust gases from the motor during test opera-
tion. The opening 13 is surrounded by an upstanding
rim 15 and the opening 14 is surrounded by an upstand-
ing rim or collar 16 for connection with the suction duct,
now shown. The im 12 also provides support for the
hangers 17 of a portable tool tray 18. The rim 15 is
equipped with a vertical guide channel 26 having a pair
of spaced parallel outstanding flanges 21 which are di-
vergent at their upper ends as indicated at 22. The pur-
pose of this guideway will appear as the description
proceeds. ‘ '

Referring again to FIGURE 1, a vertical air cylinder
25 is securely anchored to the outside of the tank side
wall adjacent the opening 13 by mounting blocks 23
welded to the tank at 24. It is also within the scope of
the- invention to provide other switable means, such as
band clamps or the like, for securing the cylinder to
existing test tanks in lieu of welding. The tank thereby
provides a broad and stable base which, when partially
filied with water, has sufficient weight to resist overturn-
ing moments which may be applied to cylinder 25.

Cylinder 25 is equipped with an elongated piston or
ram 26 which is connected at its upper end with the
upper offset end 27 of a depending arm 28. Arm 28
extends vertically parallel with the ram 26 and cylinder
25 in spaced relation to the cylinder, as shown. Mounted
on the lower end of arm 28 is an outstanding transom
board 3§ having the approximate thickness and inclina-
tion of the transom of a boat. Mounted on the outer free
end of transom board 30 is a vertical guide plate 31.

Transom board 36 is shown. in solid lines in FIGURE
1 lowered outside tank 10 in a position to receive the
outboard motor M- directly from a two-wheeled hand
truck whereby the motor is transferred from the hand
truck to the transom board and mounted thereon without
lifting the motor. Such trucks are designed to support
the motor from its stern side whereby the truck may be
tipped forward to hook the conventional C-clamp sup-
ports 32 on the motor over the upper edge of the transom
board. Clamp screws 33 are then tightened on the tran-
som board.

When ram 26 is lifted by air pressure it may be rotated
around to the position shown in broken lines, swinging
the lower end of the motor over the top of the tank and
placing the motor in a position directly above opening
13. Then by lowering ram 26 the motor is lowered into
the tank for testing. As the transom board is lowered
into opening 13, vertical guide plate 31 is manipulated
into guideway 20, as shown in FIGURE 4, to lock the
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transom board against rotation on the vertical axis of
the ram 26.

FIGURE 1 further shows a control panel 35 mounted
on the side of tank 18. A compressed air supply pipe
3§ is connected with an adjustable. pressure regulating
valve 37 which reduces the pressure to a value appropri-
ate for the weight of motor to be lifted. The air pres-
sure as thus adjusted is registered on a pressure gauge 38.
The air pressure supply to ram cylinder pipe 39 is con-
trolled by a conventional rotary valve 48. Pipe 38 con-
nects at 41 with the lower end of cylinder 25 below the
bottom end of ram 26.

In one positicn of the valve 48 compressed air is ad-
mitted into pipe 39 to raise the ram 26. The ram may
be held in any desired vertical position by closing the
valve 49 to a hold position which closes pipe 39 against
inlet or egress of air, When it is desired to lower the
ram, valve 49 is turned to a down position which permits
the air to escape slowly from pipe 39 as it is forced out
of the cylinder by the load on the ram. Thus, by means
of the valve 40, the ram may be held in any selected
vertical position while work is being performed on the
motor M. This is of particular advantage in working on
the propeller or other parts at the lower end of the motor
since these parts may then be placed in a convenient and

readily accessible position by raising the ram as high as

desired. The water in tank 10 provides sufficient weight
disiributed over a broad base to prevent overturning with
the heaviest motor in any possible position.

The motor is mounted on transom board 36 by means
of the C-clamps 32 and screws 33, the same as it would
be mounted on the transom of a boat. As has already
been explained, the transom board 38 is locked against
rotation in the tank by means of vertical guide plate 31
which is engaged by the guideway 206. Steering move-
ment of the motor must also be locked relative to the
transom board. This is accomplished with the device
shown. in. FIGURE 6. The supporiing arm 28 is
equipped with a stud 59 having a pivotal mounting 51 for
an arm 52. Arm 52 is pivotally connected with an arm
53 through a clamp screw 54 which may be tightened
to make the joint rigid. Mounted on the other end of
arm 53 is a double jointed adapter 88 having a connector
56 which may be secured by a bolt 57 to a frame element
60 on the motor. This is the frame element to which
the tiller handle is normally attached for turning the
motor about its vertical pivotal axis on its mounting
bracket 32 for steering the boat. Adapter 55 is arranged
to make operative connection with a corresponding part
of other motors which may .vary in size and details of
construction. In mounting the motor it is turned on its
steering pivot to its normal position for straight-forward
drive, placing the axis of its propeller shaft approximately
perpendicular to transom board 39. The motor is held
rigidly in this position by tightening clamp 54 which fixes
the angle between arms 52 and 53 so that the motor
cannot then pivot on its steering axis.

When the motor is thus secured to the transom board
30 and the latter is lowered into the tank through open-
ing 13 and locked in vertical guideway 28, the propeller
is disposed at one side of the cenier of the tank with its
axis approximately tangential and perpendicular to an
imaginary radius drawn from the propeller to the center
of the tank. When the motor is operated, the water is
circulated around the inside of the tank in substantially
streamiined flow to simulate most nearly the condition
of operation on a boat. In most test tanks heretofore
proposed, actual operating conditions have not been du-
plicated to provide a good test because in most cases the
water current from the propeller is driven directly against
the. opposite side or end of the tank without provision
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¢ing made for return of the water in a smooth flow. The
present arrangement provides a better test on a large
motor without restoring to an excessively large tank or a
tank of special shape.

Also, in conventional test tanks, the motor support is
not adjustable vertically to provide the proper depth of
submergence for motors of different size. As a result,
small motors are not submerged to their normal depth
and large motors are submerged to an excessive depth
thereby again departing from normal operating condi-
tions on a boat. In the use of the present device, when
the motor is lowered into the tank, the valve 49 is turned
to its hold position when the motor is submerged pre-
cisely to its correct depth whereby motors of all sizes
may be submerged to the proper depth for testing.

In tuning up a motor, the motor may be tested in the
tank and then returned to its full line position in FIG-
URE 1 for further adjustment repeatedly without any
substantial effort or waste of time on the part of the op-
erator. This is particularly important because many ad-
justments on a sensitive internal combustion engine. are
iargely a matter of trial and error, requiring numerous
test runs before the operator will be satisfied that the
motor is functioning in optimum condition. The facility
of the present device fosters more painstaking work on
the part of the mechanic.

The motor is not removed from the transom board 3¢
until all adjusiments and tests are completed. Then it is
only necessary ‘for the operator to wheel the conven-
tional motor hand truck up to engage the stern side of
the motor in its FIGURE 1 solid line position, the tran-
som board being lowered to transfer the weight of the
motor to the truck so that no lifting is required. In this
way, complex outboard 'motor mechanisms may be
quickly adjusted and tuned to perfection without the use
of the customary work bench and overhead chain hoist
whereby both the servicing and testing are accomplished
with facility and dispatch.

Having now described my invention and in what man-
ner the same may be used, what I claim as new and desire
to protect by Letters Patent is:

An cutboard motor test and service stand comprising
a tank, a vertical cylinder mounted on a side wall of said
tank, a piston Having an upwardly extending piston rod
in said cylinder, a downwardly extending vertical arm
having an offset upper end connected with the upper end
of said piston rod, a transom board radial to said cylin-
der and having an inner end connected to the lower end
of said arm, said piston having vertical and rotary move-
ments in said cylinder for shifting said transom board
from a position outside said tank to a position inside said
tank, a cover on said tank having an opening to admit
said transom board with a motor mounted thereon, a ver-
tical guide channel mounted on said cover within said
opening, and. a vertical guide plate on the outer end of
said transom board slidable in said guide channel as said
transom board is lowered into the tank, said tank being
cylindrical and said guide channel and guide plate being
in radial position at one side of the center of the tank so
that said motor will circulate water in the tank around
the tank in circular flow concentric with the center of
the tank.
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