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To all whom it may concerr: f

Be 1t known that I, Henry SeLpy Hers-
SHAW, a subject of the King of Great Britain,
residing in Liverpool, in the county of Lan-
caster, Kngland, have invented certain new
and useful Improvements in Starting, Stop-

ping, Speed-Controlling, and Reversing Gear, -

of which the following is a specification.
This invention relates to a starting, stop-

ping, speed-controlling, and reversing gear— |

such, for example, as would be adapted for
use with a marine engine of the turbine tg{rf)e
or with a gas or petrol engine where it is de-
sired to reverse and control the speed of the
driven part, such as the propeller, without
varying the speed or direction of the engine.

1 have illustrated my invention in the ac-
companying drawings, in ‘which—

Figure Iisan axial section: Higs. ITand 117,
transverse sections on the lines X X and W
W, respectively, of Fig. I, and Figs. IV, V,
and V1 views of details, Fig. IV being a sec-
tion on the line V V of Fig. V and Hig. VI a
sectlon on the line U U of Pgig. . Figs VIT,
VIII, and IX are detail views of the engag-
ing plates. Fig. X is a view of the means for
operating the clutches.

The reversing - gear comprises, broadly,

R, ¥ig. [, and an inter-
posed gear. ' '

The clutches illustrated are those known
as the “‘Hele-Shaw’’ clutch, which forms the
lication for
,each clutch
comprises two sets A and B of identically-

corrugated plates each formed of plates the

engaging surfaces of which are corrugated,
as at C, Figs. VII VIII, and IX. The two sets

of plates are connected, respectively, to the
parts of the mechanism which require to be
connected by the clutch, the plates A by the
internal teeth a and the plates% by the exter-

~ nal teeth b.

45

~that 1n both the A plates

50

55

From an inspection of Figs.VII,VIII, and

IX 1t will be noted that there is but the one

tairly deep circumferential corrugation C and
and the B plates
there are on the inside and
the corrugation plain annular parts D. These
plain parts of the plates form, when the plates
are assembled, a series of internal and exter-
nal fins or flanges, which I find of great ad-
vantage, first, in strengthening the plates to
resist distortion in the direction of their own
planes, and, second, in providing very effect-

ripheries of the plates A, freely fit.

‘united by the bars &’.

| 1ve heat-radiating surfaces. The Hanges-are

notched, as hereinafter described , and holes ¢
are tormed in the sides of the corrugations.
The construction of these plates is fully de-
seribed in the specification to an application
for a United States patent made by me and
filed on the same date as the present appli-
cation—namely, December 16, 1903———-§o.
185 444, _ ,

- The alternate plates B are normally held
apart by springs d attached thereto, in which
case the clutch runs “free.”” When engage-
ment 1s desired, the plates are pressed to-
gether by a force sufficient to overcome the

springs ¢:  This force is usually supplied by

springs normally tending to press the plates
togetﬁer, but held off when the clutch is to
runfree. Tle pressure of these springsmay be

60
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controlled so that the force is sufficient either

to produce an engagement which permits of
no slip or to produce a slipping engagement.
The plates are immersed in g lubricant in-
closeg in the outer casing 14, which circu-
lates through the holes ¢ and lubricates the
plates and absorbs the heat generated. '

Referring now to Fig. I, T is the shaft, the
speed of which is constant and unidirec-
tional-—say the shaft of an engine. Sisa pro-
longation of this shaft, attached, say, to the
propeller. The two elements of the ecluteh

R are attached, respectively, to these two

shaits. The outer element comprises the
plates B and the boss and end plates G,
united by bars 8, which latter fit ireely in the
notches formed between the teeth b in the pe-
ripheries of the plates B. The internallv-
toothed wheel ¢ is attached to or formed in-
tergal with this elemént of the clutch R. The
inner element of R comprises the plates A
and feathered sleeve I, into the feather-ways
of which the teeth a, formed on the inner pe-
The ex-
ternally - toothed wheel s is attached to or
formed integral with this element of the
clutch B. Theend plate G at the left of Fig.
11skeyed to the shaft T, and E is keyed to the

shaift S.
on the outside of |

The clutch.Q 1s of similar construction.

The outer element of this clutch comprises the

plates B’ and the boss and end plates G,
' ‘ This element is held
fixed by the foot G*. The inner element, of Q
comprises the plates A’, feathered sleeve E ,

and flange E% ' The teeth o’ of plates A’

loosely fit the feather-ways of E’, and the
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-~ of the cluteh

5

Sleeve can rotate freely on the shatt o, & bush

being interposed, if necessary. This element
Q carries the series of pinions V,
which gear with the wheels s and . 1 find 1t
advantageous to support the pinions at each
end, and this may be done by forming abut-

ments 9 on the flange It?, from which abut-

" ments is carried the ring v by bolts, as shown.
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arrangement is fitted to the

| thou%ll

The pinions are journaled at each end, and
these journals fit in bearings formed, respec-
tively, in the ring v and in the flange K.
When both clutches are disengaged, no mo-
tion is transmitted between the shafts T
and S. When, however, the plates A and B

of the clutch R are engaged and the plates A’

and B’ of the clutch @ are free, the mner
and outer elements of the clutch R being
locked together rotate the internally-toothed

wheel ¢, externally-toothed wheel s, pinions V,

and the inner element of the clutch  as &
whole, and the shafts T and S are directly en-
gaged and rotate in the same direction at the
same speed when there is no slip or at differ-
ent speeds when slip ispermitted. 1f,as lus-
trated in Fig. I, the plates A’ and B’ of the
clutch Q be engaged and those of R be iree,
the wheel ¢ turns with the shaft T, and as the
pinions cannot now rotate bodily they rotate
on their own axes and turn the wheel s and

the shaft S in the opposite direction to that

of the shatt T

The means for controlling the pressure be-
tween the plates A and B of each clutch
comprise a sleeve 2, sliding on the boss G and
urged forward toward the plates by SPrings
N, located in holes in the sleeve. One end of
each spring is adjustably held by the locking-
nuts on the pin o, and the other end presses
against the Eottom of the hole. This pres-
sure is transmitted by adjustable presser-

ins 10 through & plate M to the plates A and

The sleeve is operated by the forked le-

ver 3, ring 4, and lugs 5, the ring 4 having a

limited play in the groove formed on 2. This

plates 2 of both

clutches, although only shown in the section
of the clutch R.

To hold the sleeve in its non-operative po-
sition, triggers 6 are fulerumed in the sleeve,
and when the sleeve is withdrawn the springs
7 engage the heels of the triggers and filt
them t11l the cylindrical portions of the trig-
gers engage with the casing G. When the
ring 4 is moved back it engages the shoulders
of the triggers and titte them tili the cylin-
drical parts enter holes in G, and so allow
the springs N to exert pressure on the plates.

The triggers are fitted to both clutches, al-

» only shown in the section of the
clutch Q. | '

The interlocked means for operating the
clutches are shown in Fig. X. Each of the

levers 3 and 3’ is connected by a rod 12 to a

lever 11, fulerumed at 13. The lever 11 thus

disengages the one cluteh as 1t engages the |

tion of T will

814,133

other, so that it 1s 1m ossible to engage both
lon both clutches may

at once. In mid-position
be disengaged. -

I have referred to T as the engihe_'— shaft

and S as the prolongation. 1In this case the
rotation of S when the clutch R is free and Q
is engaged in the reverse direction is at a
higher speed than T. It is obvious, however,
that S may be the engine-shaft and T the
prolongation, in which case the reverse rota-
be at a lower speed than that

of . o

The whole apparatus is inclosed in a casing
14, out of which the shafts T and 5 pass
through glands and stuffing-boxes 19, and

the casing is partly filled with a suitable lu-

bricant, and external means, such as the
pump 16’ and refrigerator 17, may be pro-
vided, if desired, to circulate the lubricant

through the casing and to cool the Jubricant.
~ In the drawings similar parts of both
clutches are indicated by the same reference
letters and numerals, the parts relating to the
clutch Q being distinguished by the addition
of & prime-mark. - '

Having now fully described my invention,
what I claim, and desire to secure by Letters
Patent, 15— - _

1. In a reversing-gear, the combination of
two shafts in axial alinement, a direct clutch
between the two shafts at adjacent ends
thereof, an externally-toothed wheel fixed to
the one shaft, an internally-toothed wheel
fixed to the other shaft, planetary pinions
cearing with the said wheels and a second

clutch the one part of which carries the said
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planetary pinions and the other part of which

1s fixed. -

2. In combination the two shafts in axial

alinement, a direct clutch between the two
shafts, an internal gear associated with part

of said clutch, a gear on the shaft to be

driven, pinions between the sald gear and
the internal gear, a sleeve to which the pin-
ions are connected, and a clutch assoclated
with the -said sleeve, substantially as de-
seribed.

3. Tn combination, & fixed frame the two
shafts in axial alinement, a direct clutch be-
tween the two shafts comprising a series of
corrugated plates, an internal gear carried by
a part of the said cluteh, a gear fixed on the
shaft to be driven, pinions between the said
gear and the internal gear, & sleeve surroundi-
ing the shaft to be driven and loose thereon,
and carrying the said pinions and & clutch as-
sociated with the said sleeve, said cluteh com-
prising one set of plates carried by the sleeve
and a second set of plates held against rota-

L]

tion in the fixed frame and means for Oﬁerat-

ing the clutches, substantially as described.
4. In combination, the two shafts in axial

alinement, a direct clutch between them, the

internal gear, the external gear, the pinions,

a cluteh carrying the pinions, and interlocked
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means for operating the clutches, substan- | 7. In combination, the shafts, the clutches,
tially as described. o | the gears, the fixed casing inclosing these ele- (5
5. In combination with the shafts the ments, the interlocked levers, and means
clutches and the internal and external gear, a | passing fluid-tight through the casing con-
ring carried by the clutch-boss the pinions | necting said levers to the clutch-operating
journaled at one end to the clutch-boss and devices, substantially as described. _ '
at the other end to the ring, substantially as | In testimony whereof I have hereunto set zo

described. | | my hand in the presence of two subscribing
6. In combination with the shafts the | witnesses.
clutehes and the gears, a fixed casing inclos- | HENRY SELBY HELE-SHAW.
ing the adjacent ends of the shafts and clos- Witnesses: ' |
-Ing the clutches and gears and adapted to con- J. E. LLoyp BarnEs,

tain lubricant, substantially as described. H. Wartson.
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