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—

To all whom it may concerw:

Be it known that I, WirLLiaM R. PARK, a
citizen of the Umted States, and a 1eS1dent
of Taunton, in the county of Bristol and State

5 of Massachusetts, have invented new and

useful Improvements in Revolution-Indica-

tors, of which the followingis a specification.

My invention consists in sundry i 1mprove-
ments in the construction of revolution-indi-

10 cators, such as are used on steam vessels to

‘indicate the speed at which the engines are |

turning, and is especially adapted to twin or
‘multiple screw vessels. .
| In the drawings hereto annexed, which
15 illustrate myinvention, Figurel is a Vertwal
central section of an mdlcator taken at right
angles to its face. Fig. 2 is an elevamon of
the dial. Figs. 3 and 4 are detail sections
-taken at the dotted lines 3 3 and 4 4 in Fig.
2o 1, respectively.

'In steam vessels having more than one pro-
peller-shaft it is of 1mp0rtance to maintain
equal conditions in the engines of the respec-
tive shafts, so that a proper balance may be

25 conserved between the propelling forces on
‘the two sides of the vessel. In steamships of
war especially the engineers in charge ob-

serve the comparatwe performance of port

‘and starboard engines with constantserutiny
30 and require the assistance of speed-indica-
tors in so doing.

Revolutlon-mdleatm sforsingle shafts have
long been used, and while 311513 comparisons
of the speed of twoenn‘mes may be made with

35 two such indicators sepa,la,te_ly mounted and
driven each from its own engine-shaft such
comparison is more or less troublesome ac-
cording to the distance of one indicator from
another or the pressure of duties upon the

40 observers. With two such indicators ac-
curate comparison can be made by no less
than two persons, who count the revolutions
of each engine sepamtely and compare notes
afterward.

With the revolution'- mdlcatorb herein
shown and presently to be deseribed the com-
parative speed of two engines may be quickly
and readily observed at any moment by Q)
single person.

45
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| the indicator-casing, made of cast-brass or

other desired metal and provided with prop-

erly turned and fitted bearings for the shaft-

ing contained in the casing.

B 18 the face or dial, and C 2 glass-faced
lid hinged at ¢ and latehed at ¢

The lﬂdlf'clt()[‘ -pointers S and P are of the
same length, and should be contrasted in ap-
pearanee-——for-instance, by coloring the star-
board-engine pointer S green and the port-
engine pointer P red. The pointer S is
mounted on the shaft 8', to which it isfirmly
secured. The pointer P is similarly secured
to the tubular shaft P, which surrounds and
18concentric with theshaftS'. Worm-wheels
5° and P?, of equal size and piteh, are mount-
ed on bhe shafts 8' and P’, respectively, in
the following manner:
The
worm-wheel P*and loose collar P’ are placed
on the shaft P’', the wheel P? being fitted so as
to turn easily on the shaft. Friction-washers
P4, of leather-board, hard rubber, or other
convenient material, are placed on the shaft,
flanking the hub of the wheel P? on either
side. The collar P°is keyed to the shaft P’
by the key 2% Fig. 4, and from this fixed col-
lar P° the pins P7 project and enter the holes

P?in the loose collar P’ and confine the lat-

ter to a sliding movement on the shaft P'.
A spring P coiled around the shaft between
the fixed collar P®and the loose collar P,
exerts pressure on the collar P? sufficient; t0
bind the wheel P? and washers P* closely
agalnst each other and the flange P°. The
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A ﬂange or collar P*
s formed_on or secured to the shaft P,

75

30

worm-wheel S?is similarly mounted on the -

shaft §' between the fixed collar S, the loose
collar S°, and. friction-washers S% A collar
S is keyed to the shaft S’ by the key s, Fig.
3, and its pins S, entering the holes 8%in the
loose collar S, permlb the latter to slide on
the shaft, but prevent it from turning. The
spring S°® crowds the collar S° washers S¢,
and wheel S° closely against each other and
the flange S° The fuetlonal connections
thus made between the shafts S’ and P’ and
the worm-wheels S° and P~ respectively,
cause the pointers S and P to be driven posi-
| tively, except when arrested by hand or other-
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Refelnnn to Fig, 1 of the dla,wmfrs, A is | wise, when the frictional connections permit 100
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the wheels S* and I’* to revolve on the shalts
S" and ' without straining the arrested mech-
anism. Worm-shafts D and E mesh with
the worm-wheels S® and I’?, respectively. The
worm-shaft D is driven synchronously with
the shaff of the starboard engine, and the
worm-shaft E is similarly synchronized with
the port engine.

In case more than two engines are 1o be
speed-indicated the independently-driven in-
dicator-pointers and their driving mechan-
1sms may be correspondingly inecreased in
number.

The lubrication of the worm-shafts and
worm-wheels 1s accomplished by providing
oil-wells d*and e*in the lower part of the cas-
ing A and mounting oiler-wheels d e on short
shafts d’ €', so that they will mesh with and
be driven by the worm-shafts D and I&. The
oller-wheels dipping in the oil-wells carry
cnough oil into the worms to keep them well
lubricated. |

The operation of the above-described en-
gine-revolution indicators is as follows: Left
to 1tself the train of gears driven by the in-
pendent worm - shafts causes the several
pointers to travel on the dial at speeds which
differ precisely as the engine speeds differ.
LT'he frietion-washers which confine the worm-
wheels cause the pointerstobe driven forall
practical purposes as positively as if the
worm-wheels and their shafts were keyed to-
gether; but if itis desired to stop and set one
or both pointers the worm-wheels may turn
upon the friction-washers while the pointers
are held by the person manipulating them.
If 1t is desired, for instance, to see what dif-
ferential of speed exists between the star-
board and port engines, the observer 1ifts the
cover C, grasps both the pointers S and P,
brings them immediately over each other—
say ab the zero-mark—and lets go of both to-
ogether. The friction-washers talke hold in-
stantly and the pointers travel forward. If
the vessel 1s steaming straicht ahead and the
engines are working together perfectly, the
pointers will travel around the dial as one;
but if one engine is faster than the other—sayv
by one revolution in & hunhdred—the differen-
tial will show when the pointers have trav-
ersed one hurdred revolution divisionson the
dial. At any time the observer may seize si-
multaneously both pointers and stop them, so
as to read the differential more at leisure,
though this will hardly be necessary. Speed
differentials during turns of the vessel with

helm tostarboard or port may be quickly and
accurately read from my improved differen-

699,228

tial-revolutionindicator. Ifthe worm-wheels
and dial have each one hundred divisions, the
differentials are mechanically given to the
observer in decimal percentages. 1 believe
1t to be preferable to have both the pointers
frictionally driven from their respective
gears. Theobservationofdifferential speeds
may, however, be made readily when one only
of a pair of pointers is frictionally driven.

What I claim, and desire to secure by Let-
ters Patent, 1s—

1. In a revolution-counter, the combina-
tion of a dial, a plurality of pointers, mounted
on independently-driven shafts, the connec-
tion between one at least of the said shafts
andits driving mechanism comprising a gear-
wheel, loose on the shaft, a fixed collaron the
shaft, a loose collar on the shaft between the
fixed collar and the gear-wheel, a friction-
washer between the loose collar and the gear-
wheel, a second fixed collar on the other side
of the gear-wheel, and a spring coiled around
the shaft between the fixed and loose collars
whereby the loose collar, friction-washer, and
gear-wheel are eramped into close contact.

2. In a revolution-counter, the combina-
tion of a dial, a plurality of pointers, mounted
on Independently-driven shafts, the connec-
tion between one at least of the said shafts
and 1ts driving mechanisim comprising a gear-
wheel, loose on the shaft, a fixed collar on the
shait, a loose collar on the shaft between the
fixed collar and the gear-wheel, a friction-
washer between the loose collar and the gear-
wheel, a second fixed collar on the other side
of the gear-wheel, means for preventing the
loose collar from turning on the shaft, and
a spring colled around the shalt between the
fixed and loose collars, whereby the loose
collar, friction-washer, and gear-wheel are
cramped into close contact.

3. Thecombination,inarevolution-counter,
of a dial, a pair of independent pointers,
mounted respectively on concentricindepend-
ently-rotating shafts, a worm-wheel on each
shaft,frictional connection between the worm-
wheels and their respective shafts, compris-
ing shaft- collars, leather - board washers,
clamping-rings, and clamping-springs; and
driving-worms meshed with the worin-wheels,
substantially as described.

Signed by me at Boston, Massachusetts, this
21st day of December, 1901.

WILLIAM R. PARI.

Witnesses:
K. T. v. GROLL,
I'RANK S. ITARTNRTT.
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