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'UNITED STATES

PATENT OFFICE.

 ELMER F. CASSEL, OF SEATTLE, WASHINGTON.

HYDRAULIC MOTOR..

SPECIFICATION formmg part of Letters Patent No 654, 872 datéed J uly 31, 1900. '

Application ﬁled Pebruary 28 1900; Serial No. 6, 821 (No model.;

To all whom it QY COnCermn: -

Be it known that I KLMER F | CASSEL of

Seattle, in the county of King and St,a,te of
Wra,shmfrton have invented celtam new and
5 useful. Imptovements in Hydraulic Motors;
~ and I do hereby declare the followmﬂ' to bea
full, clear, and exact deseription of the inven-
thIl such as will enable others skilled in the
art to which it appeltmns to make and use
10 the same.
| This invention relates to cer tmn new a,nd
usetul improvements in hydraulie motom,
and 1t has forits object the production of sim-
~ ple and inexpensive means for automatically
5 regulating the motor to a uniform speed of
revolution underall conditions of load or force
of water. IHeretofore in motors of this char-
acter i1t has been customary to regulate the
speed of the motor by altering the angle of
20 the nozzle or feed with relation to the buekets
- whereby a reduced volume of water acts
against the latter, or else means have been
provided for shuttmg off orreducing the flow
from the nozzle. These methods, Whlle ap-
25 proximately successful when employed with
headsof from twenty to thy pounds pressure,

are dangerous and wholly impracticable for
use where thewatercolumn is underhigh pres-

sure. Under the latter conditions the pres-
30 sure is frequently so great that the regulat-
ing means is necessmlly slow-actlng, and as

2 consequence before the column of water can

be reduced the mechanism is racked and
strained to such a degree as to make it short-
35 lived.:
- tion to overcome these objections.

The invention will be hereinafter fﬁlly set__
forth, and partwularl} pomted out m the+

01&1[1]8
40

I'ig. 2 is a sectional view on line 2 2, Fig.

Flﬂ' 3 18 a similar view on line & 3 Flcr 1
Figs. d cmd 6. are views of

Flﬂ" 4 18 a detail.
45~ shﬂ*ht modift cations.
Refelrmﬂ' to the dlawmﬂ*s A designates a

wheel- body made up of two SGCtIOI]S a a,

keyed to a shaft ¢*>. The hub a? of each of

said sections is provided with grooves a! to
5o receive the keys ab, a,ntifriction-balls ¢’ being
~ alsosecured in sald grooves, whereby the sec-

It is the ob;]ect of my present 1nven-.;

In the accompanying dl&Wlnﬂ‘S, Flﬂ'ule 1is-
a side view illustrating my 1mpr0ved motor |

[ tlons o o wﬂl move freely upon uhe shaft a?

with a minimum degree of friction. The sec-
tion o’ is provided With sleeves or bosses 0,

_preferably cast integral therewith and serv-

ing as bearings or supports for sleeves I3,
which latter contain the springs b', serving to
riormally hold the two sectmns of the wheel
together. The sleeves B are provided with
closed ends 6° formed in the shape of a nut;
and open ends b3, which project through suit-

55
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able openings C in section . Each springd’

is provided with a threaded extension 0,
whic¢h works in a threaded aperture 0° of the
closed end of sleeve B. The free ends of said

springs are provided with hooks d, which en-

gagea yoke D at opposite points. Said yoke
18 prefera,bly of approximate ring shape and

provided with inwardly-projecting pins. or

lu ogs d', fitting in grooves d* of one of the hubs

" The tension of springs b’ is regulated by
| tummﬂ' the sleeves B. Said sleeves are held

as aga,mst turning by locking-pins d?, which
are arranged to engage recesses d?, formed in
the ends of bosses b, Each pin ¢?is normally

75

held in engagement with recesses d* by means

of springs d‘-" secured at one end to said sleeve,
thefreeend of said sprmn'bemg looped ar ound
the head of said pin or otherwise secured
thereto. When said pms are 1alsed out of
against the aetlon of the punﬂ's by means
of lugs d¥, ‘which engage the end faces of

sleeves B.
- To the shaf 6 a*is keyed or obhermse seeured

oted” arms or IGVGIS e, Sald arms or levers
are passed thl ough comeldent slots ¢* of the
sections o’ and provided with approximately
right-angular arms or extensions ¢* €8, which
are located between said sections.
tion-wheels ¢® are mounted in said arms or ex-

Antlfrlc- -

30

00

tensions and bear against the inner faces of

said sectlons
or levers ¢ are adjustably mounted weights

et e°, the latter being of sufficient welﬂ‘ht to

overcome any centrif ugal force which may be
developed by the fmmel at any point Wlthm
,thelr radius of action.

Said wel ights are held
in position on arms or levers ¢’ Emcl also ad-
justed on the latter by means of nuts e, work-

| ing on the threaded portions e’ of sald arms

On the opposite ends of arms

95
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. or 1evels

_.152.

- gprings?b'.

may be. plaoed on 1evers e’ for guidancein the
adjustment of said weights.

exerted thereby ea,usmﬂ' the Wewhts & to
- overcome the weights ¢, the formel moving-
- away from the shaft a,nd the latter toward |
the shaft.

II ~ sultsin the IOGkIno' of 16V61“36 and causes the |

This movement of the weights re-

extensions e2 e’ thereof to respectively engage

- sections a @' of the motor, whereby: S&ld sec-

tions are separated a,cra,mst the action of the

SR two sections are separated, thereby permit-

- .::.: 20

| _one of the sectlons of the motor- body and ar-
. ranged to operate a. cut- off valve in the wa- [ as on ‘a horizontal plane for the purpose of
more. clearly demonstrating the same, yet in
"-_;praotwe it is preferable to mount said levers
| on an'incline, as shown .in dotted lines, Fig.
-3, for the reason that the centrifugal force of
the heavier weight increases in greater pro-
‘portion as it approaches the diametrieal cen-
| ter than it does in leaving said eenter, and

hence there 1s'a n‘reater scope to Lhe govel n-

.. - 35

e

o ge

_respondmﬂ deorea:se of power.
~in the speed of revolution of the motor will
-cause a decrease in the centrifugal force of
~ theweighted levers, whereupon the pressure
~of the springs b’ will bring the sections to-

- mal extent.

ting the jet of water to pass between the same,

elther in whole or in part, instead of i 1mping-
ing directly thereagainst, resulting in a cor-

gether as agmnst the pressure of said levers,

minished or entirely closed.

“ter- suppl y in the event of accident, such as

the parting of the springs or other cause,

~which may separate the sections to an abnor-
1t is also obvlous that weights
etand the portlons of levers ¢’ supporting the
- same may be entirely dispensed with without.
departing from the spirit of my invention, or,
-if desired, weights ¢t ¢° may be mounted upon-
g} 'l'ﬂdepeﬂdent ].GVGI'S """"""" lngactﬂ(}n """""""""""" L e A |
~ 'While the preferred form of my motor isas | o
~above set forth; yvet I find good results canbe |
~obtained with the form 1llustrated in Fig. 5.
In this form the motor-body is composed of
~ but one section G and does not differ either
- in construction or operation from ‘the form |

heretofore described, save that hub G’ is elon-

gated to receive the yoke D in lieu of hub ¢?.

Inoperation the centrifugal force acting upon

and rehable

6o

“In Fig. 6 I have shown a seoond modlﬁea-'
In this form the motor-bodyisformed |
The buckets 2 are pivot-
~ally mounted at A’ on the main section H and .
- provided with arms or levers h* A% having
- weighted ends.
. vided with lugs R4, which are in engagement |
~with the Sectlons H.
“trifugal force causes the ends of levers h* h? |

tlo_n
in sections H H'.

‘The latter levers are pro-

- to sepalate, resultmﬂ'm acorrespondmgsep-

If deswed a ﬂ'ra,dueted seele e

By this means the buckets of the

A decrease

This con-

In praetlce the cen- |

aretmn of the buekets As the centrlfuwal

force decreases the ends of said levers are
| brought together by means of springs A5, act-

On the periphery of each section of the mo- .
tor are formed buckets F, and water is di-
‘rected thereagainst from a pipe or nozzle F’'.
- The 0perat10n is-as follows: A jetof water |
- bemn' dlreoted a,n'amst the buckets oauses the'

...............................................................................................................................................................................................................................

ing on. seetlons H’'. In this form of my in-

;ventlon the buokets serve as the dlfferentml
‘weights on the levers R* A%~ -

| The advantages of my invention are apper-
ent to those ekllled in the art to Wthh 1t ap-

jthat I have prod uced a h} dr auhc motm Wthh
18- s1mp1e and inexpensive in construction

and one in which a uniform speed of rotation

‘will  be mamtamed 11nder all conditions of
‘load or force of water.
‘tage lies in the a,manﬂ‘ement of the Wewhts |

“Animportant advan-

by which the centrlfun'al power is apphed to
separate thesections. . Supposing the heavier

weight to be one pound aund the lighter one
a half pound, itis apparent that the 1mt1a1 ve-
locity required to move the heavier one would
be approximately the same required to move
& half-pound weight when mounted alone
upon the lever.
ever, that as soon. as the heavier overcomes
the lwhter the latter aporoaohes the shaft as
the former leaves the same, thereby decreas-
ing the radius of revolutlon of the former
o | .-_Wlth a GOI‘I‘BSpOHdlD‘D‘ deorease in eentufugal_
~......whereby the gap between the buckets is. d1-.'__?__

| ier weight, whereby the efﬁe1eut power of the
If desired, a lever E' may be eonnected to | latter is greetly increased.

- served that while I have illustrated the levers

It will be observed how-

It will be ob-

I elaim as m;; ‘invention—

2. A hydreuho motor oompnsmﬂ' a motor-

;body provided with buckets, and differen-
tially-weighted members errann'ed to ‘move:
‘said buekets out of the line of 1mpsct sald
-members being putinto operatlon by the cen-
| trifugal force developed in the rotatlon of sa,ld
;motor as set forth. -~ . .

8. A hydrauho motor compusmﬂ' a motm “
body carrying buckets, arms or members car- .
ried by said metor, and movable weights
‘mounted on said arms or members, whereby"
‘said buckets will be moved out of the line of
impact by the centrifugal force developed in

-the rotation of said motor as set forth,-
4. A hydrauho motor comprising a. body
lformed 111 sectlons and ca,rrymcr buckets

79

......................................................................................................................................................................................................................................
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1. Ahydraulic motor compusmfr a shsit a
‘| motor-body mounted thereon, and Welﬂ'hted
‘members pivotally supported by said- shaft
‘and arranged to automatically vary the rela-
tive positions of said body on said shaft, said
‘members being opela.ted by the eentrlfu{ra,l- |

| foree developed in the 1otatlon of smd sha,ft .

| E'a,s set forth.
- the weighted levers causes the buekets to | .

. move out of the line of impact.
. struetion does not respond to changes as
_qulekly as the preferred form, but, as before-
- stated,is nevertheless thorou ﬂ'hly praotweble;

I15

120

1'25

130
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' weighted levers ai"ranged to -be operated by

1O

the centrifugal force developed in: the rota-

tion of said body and extending between said
sections, and means for holdmﬂ* seld sections

normally together, as set for th,
5. A hydlauhe motor comprising & body

formed in sections, levers mounted between:

said sections and errengedto be operated by

the centrifugal force developed in the rota-
tion of said body, said levers having differen-
tially-weighted ends, and means for holding

- said seetlons normellv tefrether

- 6. A hydraulic moter comprising a sheft e_
~motor-body formed in sections and mounted
on said shaft, a hub keyed to said shaft, le-
. vers mounted in said hub and arranged to be.
'opelated by the centrifugal force det eloped .
- in the rotation of said body said levers en-
gaging said sections, said levers having dif-
ferentmll} Welo‘hted ends, and means for
- holding said sectlone norme]l}; together, as

seb forth :
7. A hydraulic 11101:01 eompusmgesheft a

" motor -body formed in sections and mounted

on said shaft, a hub keyed to said shaft, le-
vers mounted in said hub and arranged 60 be

operated by the centrifugal force developed

~ in the rotation of said body, said levers hav-

35

45
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~ed on sald shaft, a hub keyed to said shaft,

'60

ing differentially - weighted ends, arms or
members extending from said levers between
said sections, and means for holdmo' smd sec-

tions nermelly together.

8. A hydrauhe motor eompnsmwashaf’r
motor-body formed in sections and mounted

on said shaft, a hub keyed to said shaft and.
having braekete levers mounted in said
,_ brackets and arr a,nﬂ'ed to be operated by the
- centrifugal force develeped in the rotation of

said bedy;, said levers having differentially-

40

weighted ends, arms or members formed with

sald levers PLI]d ettendmw betw een said sec-
tions, antifriction-rollers mounted In the ends:
of seld arms or members, and means for hold-

ing said sections normally torrethel substan-
tlelly as set forth, o :
9. A hydraulic motor eomp1 ising a bhaft a

motor-body formed in sections and mounted
‘on said shaft, a hub keyed to said shaft, le-
vers mounted in said hub and arranged to be

operated by the centrifugal force develeped

in the rotation of said. hedv said levers en- |
gaging said sections, Wewhts adjustably se-
'eured on satd lever, and means for holding

sald sections normally towethm substantmlly
as set forth.

- 10. A hydraulic metm ‘comprising a sheft |

a motor-body formed in sections and mount-

levers mounted in said hub and ar ranged to
be operated. by the centrifugal force devel—
oped in the rotation of said body, said levers
engaging said sections, weights adjustably

mounted upon said levers, means for holding

sald weights in any adjusted position, and

-~ means for holding said sections normally to-

gether, substentmlly as seb forth.
11, A hydleuhe motor comprising a shaft

i

‘said body

a”'motor—-body formed in sections and mount-
ed on sald shaft, a hub keyed to said shaft,

levers mounted in said hub and arranged to
be onerated by the eentufun‘el fome devel—-

o
)

hcw:mﬂ* oppomte Lh1eaded ends said levers |

engaging said sections, 1effale*hts adjustably
mounted on said levers, 11uts_w0rk1nfr on .
said threaded ends, and means for holding

said sections nor mal]y ton'ethel snbstentlelly |

as set forth.

12. A hydraulic motor compnemﬂf a Shaft |

‘a motor-body mounted on said shaft _aud
| formed in sections, each of said sections being
provided with oppomte coincident slots, a
‘hub keyed to said shaft, levers mounted-in -

said hub and arranged to be operated by the .

centrifugal force developed in the rotation of

said levers being extended through-

8o

sald slots, and having arms or extensmns_

engaging said sections, _ |
mounted on the ends of sald levers, -and
means for holding said sections 1101mcﬂly

‘together, subeta,nblelly as set forth.-

differential weights .

90

13. A hydl aulic motor comprising a motor-
body formed in sectious and provided with
buckets, weighted levers arranged to be oper-

ated by the centufuwal forece dex eloped in
the rotation of said motor- body, said levers

95

having angualar portions extending between -

said SthIOnS

14. A hydraulic motor comprising a shefb
a motor bedy mounted thereen and carrying
buckets, sleeves carried by said motm—body,

‘and means for holdmﬂ' said

eeetlons normally together, as set fmth |
| ‘I0G

coil-springs secured within said sleeves, a

yoke engaged by said springs, and welﬂ'hted

levers eonneeted and euenﬂ'ed to be oper-

10g

ated by the centrifugal force developed in -

the rotation of said motor-body and designed
to move said buckets out of the line of im-
pact and against the action of said sprmﬂ's
substa,ntla,lly as set forth.,

IIO

15. A hydraulic motor eompi 181ng a shaft -

| a motor-body mounted thereon and carrying

buckets, sleeves carried by said motor-body,

a yoke, coil-springs secured within said
sleeves and having hooked ends engaging.

said yoke, means for adjusting the tension

11.5 -

of said springs, and weighted levers connect- .

trifugal felee developed 1n the rofation of
said motor body and designed to move said
buckets out of the line of 1mpeet and against

‘ed and arranged to be operated by the cen-

120

the action of said springs, substantla,lly as. |

sef forth.

16. A hydraulic motor GOIHpIISIIl“‘ a shaft,

a motor-body formed 1in sections and carry-

ing buckets, sleeves carried by one of said

sections, a yoke carried by the other section,

125

pumre secured within sald sleeves and-en--
gaging said yvoke, and means for automat-

wa,lly separating said sections, wher eby sald

130

buckets are moved out of the line m 1mpeet :

substantially as set forth.

17.- A hydraulic motor eompuelnﬂ' a shaft, -

| a motor-body formed in sections and cerry- --




’ - -
. W
3
.

...... ‘"4 ..... ............. R - e .......... - "654,872 .......... ..... - ..... ....... ....... e

ing buckets,
seetlons, e]onﬂated sleeves mounted in said-
bosses - and pr'o,]eetmﬂ' through eoincident:
‘openings in the opposite eectwn a yoke car-
ried by the latter, coil-springs secured i insaid
sleeves and engaging said yoke, and means

‘bosses formed .in one of

for autematmelly eeparatmw sald Sectlons

- line of impact, substantially as-set forth.

. IO
- . a motor-body formed i in sections, a ring- hke |

- . yoke having lugs or pins engaging the hub of
S .one of said seetlene sSprings cerned by the
.+ other section and engaging said yoke, and

e | :-?4_"15

-18. A hydraulic motor comprising a shaft

‘means for eutemetlcelly separatmﬂ*sald sec- -
- tions, whereby said buckets are moved out of

- | "L-:':._the hne of: 1mpa,et eubstantlally as set forth.

30

. 19.- A hydraulic motor eemprlsmn‘a shaft;
Lo .qa moter -body formed in sections and ea,rry—_
ing buckets, sleeves carried by one of said
- 'eeetlene a yoke carried by the other section,
- - coil-springs carried by said sleeves, mea,ns_-__
- foradjustingthe tension of said springs, and
- means for automatically separating said sec-

are moved out of the lme ef 1mpeet substen-

. 21, Ahydraulic motor emnpmsme a sheft |

S ja motor-body formed in sections and carry-

. ing buckets, sleeves mounted in one of said |
--40 eectmns end hevmg eleeed ends provlded mth.-' |

said

I the: d,etlen of 'said spring
| said sleeves and having threaded ends in en-
gagement with the apertures thereof, a yoke
enﬂ'aﬂ‘ed by said springs, and means fer auto-
~metleelly separating said sections, and mov-
ing said buckets out of the line of 1mpaet
| "__substantlelly as set forth. B
tions, whereby sald buckets are moved out of |
'-,'_'-the line of impact, substentlall;y as set forth.
= 20. A hydraulic motor comprising a shaft,
o ;a,metor-body formed in sections and carry 11:10'5_} '
- . ~buckets, sleeves loosely mounted in one of
said sections, springs located in said sleeves |
' and having threaded ends engaging the lat-
.. -ter, a yeke engaged by the free ends of said-
L [..sprmﬂ‘e ‘and means for. autematledlly sepa-
- rating said sections, whereby said buckets |
33
. tmlly as set forth.

| body carrying buckets, di

'L [FEy

gagement with said aperturee a yokeengaged

by the frée ends of said springs, and means
for automatically eeperatmﬂ' said sections,
|'whereby said buckets are moved out of the :
- | line of impact, substantially as set forth.

‘whereby said buckets are moved out of thei

22. A hydraulic motor comprising a shaft,

a motor-body formed in sections and carry--
| ing buckets,one of said sections having bosses
f.formed theremth provided with recesses in
their ends, sleeves mounted in said- bosses
and ‘having a nut-like closed end provided
| with a- threaded dperture, a pin carried by
‘said sleeve,
;_'—fhold said pinin engagement w1th one of said
"1 recesses,means for heldm g said pin as against
, springs: leeeted in

SpI'mﬂ" arranged to, nerma,lly

23 A hydrauho motor eempnsmﬂ* a moter-
ferential weights

mounted to rotate w1th said body -in eueh
manner that an increase in Lhe radius of ac-
tion of the eontrellmn' weights will result in

a deerease in the radme ef action: of the re-

‘sisting-weights and means operated by said
".awewhts, Whereby said buckets will be moved

out of the line of impact, as set forth.
In testlmony whereof I have 31gned thls

"fspeelﬁea,tlon in the presence ef two eubeerlb-"
-_-mfr Wltne%ees. e

o ELMER F CASSEL
Wltneesee |
GRAFTON L MCGILL
WM . HODGES |

-'threeded aperturee, 0011 sprmﬂ's loeeted in
said sleeves and having threaded ends in en-

45
50
55
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