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To all whom it may concer: . - requirements for light and heavy loads, how-
Be it known that we, Victor R. BROWN- | £VCT, without greatly sacrificing the efh-

ivg and ArL H. BROWNING, citizens of the | ciencyof tlemotors eniployed, it being under-
United States, residing at Notting! an, nthe | stood tlat in order to get the greatest efli- 6o

: county of Cuyaloga and State of Okio, Lave | ciency out of amotor it should be run at the

nvenied a new and useful Improvement in speed for which it 18 desiened. In order to

‘Hoisting Apparatus, of which the following | avoid the expense and the necessity of em-

- is a specification. ' ploying both a main and an suxiliary hoist,
T is invention relates in general to bolst- | we have devised a differential gear meclan- 65

(o ing apparatus,and has more particular refer- | 1sm wiich is connected to tie siaft of our

ence to tihe means employed Tor dispensing | motor, by means of wiich we can at will con-
with the auxiliary hoist in devices of tiis | vert tl.e sinele Loisting devige from a mamn
kind, said means consisting of g differefitial | hoistfor Leavy loads to an auxiliary Loist for
eeh anism which is connected with the mo- ligl t loads. iurtlermore, we Lave rendered 7o

(¢ torin such away that by throwing in the low | tle device very light and compact by using

speed additional lifting force may be secured | the hoisting-drum as the field-magnet for the

or by throwing in the high-speed echanisi | hoisting-motor.  With these features 0f COn-

a more rapid lifting movement With conse- | struetion we also combinge certain sately ap-

quent loss of lifting force may,he secured. pliances, so that our Loisting niechanism 18 75
.o Our invention has forits objécts, therefore, rendered entirely sale and reliable, - '
the production of a device whereby the speed | In the drawings, 3, ¥ig. 1, shows a portion .

of liftine can be conveniently controlied of the runway upon which the trolley con-
without impairing the elliciency of the motor. | taining our mvention travels. It will be
Tiis application is a division of our forner | understood, however, that our differential 8o
2¢ application {iled Oectober 4, 1801, Sorial No. | mechanisin 1s :ex]_g_plic.:mle go any sort of foist-
77,612 . ' | ing deviee where different speeds of howsi are
T the drawines forming part of this appli- | required. The track-wheels 4 of the trolley
cation, Rigure 1 shows a Jongitudinal section | are secured to shafts 5, which are journaled
through our improved hoisting apparatus, | to the lower side of the frame, the longitudi- 85
30 taken m a vertical plane through ihe center. | nal members of whien are shown at 6. Iis-
Fig. 2 shows o view lockiag teward the rigi:t- | g ahove these longitudinal members, pref-

hand end of Fig. 1, a portion of the difter- | erably over the axles 5. are the end frames
» - ) o r - a s . by . -~y i / . : _ .
ential gearing mechanism being own insee- | 7 and 8 these frames bemg broad at their

tion, said section being taken on the line 2 2 | bases and converging toward theiwr tops, o
25 of Fie. 1. This figure also shbws in diagram In order to economize weight and space

the eleetrie controlier or switch for regulating | an expense, wo cause the howsting-drum,
the streneth of current in the electric hrake | which is shown at 9, to serve nol only as a
and the magnetic cluteh for the difforential | drum’for hoisting, but as the field-magnets

: oear mechauism, and 11g. 3 Shows o modified | for our motor.  As 16 18 necessary for the g5
1o form of the contacting curlaces for the mag- | drum to turn and also for the armature 1o
netic cluteh. - rotate within the same, it is necessary to

 Similar reference characters desionate cor- | form  the journals of the armature-shatt
responding  parts throughout the several within the journals of the holsting-drum.
views of the drawings . | This, as will readily be seen, will require 1co
45 Heretofore, as far as we are aware, it has | large trunmons or journals for the hoisting-
been necessary, espeelilly m over! ead travel-| drum, whicl ) ournals are placed in the end
ing eranes, to provide two independent hoist- frame-picces 7 and 8§, as showr at 10 m g,
ing devices to operate on light and heavy { 1. Inorder to overcome the iriction m these
loads. To operate these cranes economic- | journals as far as possible, we provide the 105
so ally, it is desirable that the speed of hoisting hearings with nests of rollers, which are
“should be proportioned to the weight. of the | shown at 11. .
Joad; otherwise a light load would require as The motor-shaft, which is indicated at 12,
Jong a time for handling as would a much | passes through the center of the trunnions
Loavier one. - It has not been practicable to tor the drum and extends for some distance 110

sz change the rate of hoisting to a suificient de- | beyond the end frame 5. Keved to the

gree with one hoisting device to satisfy the | shatt 12 near its right-hand end, as seen in
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carried by the same is

the
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~When, however, this
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upon this

fig. 1,is 2 pinjon 13, Also mounted to turn |
1

enc of the shaft or upon bushings
% trutinion-frame 14
which consists of two disk—-—sha,ped s1de plates,
which for the Purposs of giving the required
strength are cast with suitable connecting
porticns. (Shown at 15 ip ¥ 12, 2.) That
face of the disk-shaped side plate which is
Dext to the frame-piece S of the trolley is
pronided. with a. pinion 18, which meshes
with & largs gear-wneel 17. This oear-wheel
15 keyed 1o a longitudingl shaft L, which,
journeled in the side irames.7 and & abova
the motor-shafi 12 anc which carries negrits
end opposite the gesr 17 4, pivion 19, This
pinion, which is driven with the shaft, meshes
with a large annular gear 20, which 1s keyed
hoisting-drum 9. From
bhig descr;;.rp tion it will.be seen that when the
srunnion-frame. 14, with its. pinien 18, is
wurned motion, will De . transmitted through
gears 17, 19, and 20 to the hoisting-
drum 9. -

Journaled, within. the vrunnion-frame. 14
are o numbar, Of.pl&ﬂet—gﬁ&?ﬂﬁlﬁ all of which
inesh with the Pinion 13, which, as has been
stated, is keyed to the shafi. 192 When the
burned, -therefore, and these planet-
so2Is are permitted. to rotate, they will turn
on their axles in a direction opposite to that
of the pinion 13. The disk-like plates of
bhe trunnion-frame 14 are each pravided on
tneir outer sides with hub-like extensions,
upon which is trunnioned s frame which
carries an internal. gear. 22, which ;}S An line
and in mesh with the planet-gears 217 This
frame is composed of fwo IMain pieces. 23 and
24, which are sui tably secured together, so as
to form a box-like covering for the various
gears. |

Were the internal gear 22 and 1iS Suppori-
ng frame-piece 23 permitied to do so, they
would turn freely upon their trunnions if the
motor-shaft 12 were rotated, and no power
would be transmitted through the trains of
gears extending to the hoisting - drum.
frame and its internal
gear are held stationsry, while the motor-
shath with its pinion 13 ig rovated in either
direction, the piaﬂet“ge&rmg will be eaused to
travel about within the interns gear 22 in
the same direction and will 1 this way
cause the oinion 1€ to be rotated at a speed
wiich is very much slower than the speed of
the pinion i3, the ratio of sald speeds de-
pending upon the ratio of the armeters of
the gears 13 and 22. In order: to hold the
frame-piece 23 and its internal gear from
rotation, we groove its outer cireumfersnce
for the reception of g brake-strap 25, which
Pas3es around the same and hag Jis OpDOSite
: ends of o bell-crank
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~The frame-piece 23, which ;s made of

the same, and ag they are securely journsled

10 the trunnion-frame 14 the frame and the

pinion 16 will be driven slowly, which will aleo }
through its train of gears-and shaft 18, drive
the hoisting-drum 9 at g slow speed.  There-
fore when 1t is desired tq lift & heavy load

the brake-strap 25 should be caused to en-
gago tightly with the surface of the frame-

plece 23, which- will

hold the internal geay
22 from rotation.

There are times, how-

-ever, when it. is very desirable to rotate the

hoisting-drum at o much greater speed and
for this reason it should ba made possible to
vuTn the pinion 16 at higher
the highest passible rate for the mechanism
shown being that gt which the pinion 13 op
the motor-shaft 12 ig dariven.

or purposes of description we will first ge-
sume tnat we desire to change the slow speed
tor; heavy loads, which.is secured, as above
described; to the highest vate of speed—that
18, to the speed which is attained when the
pinion 16 is driven with the shaft. - As has
been stated, when the frame 23 and its inter
nal gear are held stationary the frame 14 po-
tates within the same. T£houw the trunnion-
frame and the frame 23 were locked together,
S0 that they would be com pelled to rotate as
a single piece, and the brake-strap 25 were
loosened, so.that, they could so rotate, the
pinion 13, planetrgears 21, internal. gear 22
and pinion.16 would all be rigidly locked and
would all rotate together as one cgear. Con-
sequently when the motor-shaft wase turned
the frame 23 and all the gears which it con-
tains.would be driven with the . ame, and mo-
tion would be transmitied through the train
of gears to. the noisting-drum, driving the
Same av a very much higher speed than when
the trunniob-frame’ was permitted to move.
Various means may be emploved for locking
the trunnion-frame and the frame 23" to-
gether:
clutch

mechanism which is shown in Hig. 1.
11ron,
has o cireular recess extending about and af
some little distance from the hul of the trun-
nion-frame, upon whichit is mounted. Wit].
1 this recess we place a coil of wive 26" and
secure the same in place in ,
means of an annular soft-iren plate 27. The
ends of this coil are drawn through s hole which
s made in the part 23 and tence throueh g
hole through the same frame outside the inter-
nal gear 22 to rinos 26, which are carried in

T

the outerside of the frame-piece 24. Thoese
rings, it will be understood, extend entirelv

about the motor-shaft, so that they may be
congtantly engaged by brushes 29, which are
carried by a bracket 50, projecting from the
irame-piece 8. In I1g. 2 we have
shewn at 81 & conventional form of coniroller
tei-box, which is placed in the electric
. 'r Ton
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| 'be 1‘ﬂfrt1lawd or. entl rely eut off.

-"(.,ulmnt 1s turned tluough the magnet- coils |
2067,

vy

843,553

Wh@n the

the ﬁame—pleue 73 is converted into an
electr smagnet, the lines of force passing

through that portmn which is embraced b
o+ the 6011 ‘thence across the air-gap bétween

the frame—plece 23 and the trunnion-frame
* 14 into the trunnion-frame, thence across the

- air-gap again, thence throucrh the frame-picce
23 outmde the coil,.
plate 27, thus comnletmn* the circuit.

and then@@ through the
As s

© well understeod the trunumn—il ame 14 will
be very stwngl} attracted by and will be

-~ Dhetween the contacting surfaces.
of the previous descrlptlon 1t will now be un-

drawn up to the frame-piece 23, to which it
‘will adhere so closely as to pr ew,nt slippage

tub
In view

" _du stood that as soon as the current 1s thrown
. ‘into- the coils' 26/, as described, the trunnion-

...{)9

' ..i_nl' )

| _zo frame. will be' drawn into cmmm with the

“framé-piece 23, and the entire 5@11@5 of gears

--_,mcludmg the pumm 16, will be driven as one
L ])leberth the motor %lui‘t whichwill ereatly

imncerease the speed of the hUlStl!lﬂ‘—-dl um. - Phe

“pinions 13 and 16 and also the internal gear
)asto,

are provided with elongated teeth,
permit the trunnion-frame, with its planet-

- gearing and pinion 16, to be drawn m* or e

sl remain perfectly in mesh.
30

in order to permit the fmme—-piece 23 to
rotate as above deseribed, it 1s necessary to

‘loosen the brake-strap Za which nor mf_LHv

holds it stationary. - As has been staied

this brake-strap is secured at its oppemo

35 :ands to the bell-crank 26.

This bell-crank

18 pivoted to a bracket 32, which projects

.-~ from the main piece §.

Secured to this bell-

- erank and rigid therewith is a lever-arm 33,

40

50

55

Ha .

65

net 3

. Wluch pro]ects forwardly below the frame-
encd a

ptece 23 and carries at its forward
weight 34. As long as this weight is per-

-mitted to hold.down Lhru ond of ‘ihlfs lever the

brake-strap will be held tightly about the
circumference of the fmme-}me@ 23, thus
holding the same from rotation. Before it
can bo. permitted to rotate, therefore, this
brake-strap must be Itmgencd and in order to
SeCure this result we p]OV]df‘ an electromag-
, which 1s secured to a bracket 36, pro-
]c'('tmu irom the main frame-piece 8. "This
magemet
or dm that it may attract its plunger 37 with
as ereat foree as possible, 18 compoqed of an
()uit-‘l‘ soft-iron (*vunmmal shell, within which
is placed the magnet-coils. P I{a]ectmﬂ from

the top of the magnet L the center between |
the coils 1s n H{JH—II'()I} DOSs or h!m 38, said

boss being provided with a conical counter-
sink to fit the upper end of the plunger 37.
This plunger forms a portion of the arma-

ture, the main portion 39 of which is joint-
This str ucture

edly secured to the lever 33.
causes the lines of force to pass upwardly
through the plunger and thence across the
gap between the wmual end thereof and the

vhich 1s-of peculiar construction in

| countersink in the magnet.

around both.

[ e ———r

This gives the
magnet the eﬂec of a 50191101(1 so that when
the lever 33 is in 1ts low ermo% position the

‘magnet will have suflicient strength to draw
|in the plunger and lift the lever.

“The arma-
ture 39 will also.be attracted by the lower
portion ol the shell, which will securely hold
the lever in 1ts posltmn with the brake-strap
released. As will be understood, it is neces-
sary to release this brake-strap o free the
frame-piece 23 at the same time thad the cur-
rent 1s thrown into the (riction-cluteh coils
267, and for this reason the-two magnet-coils
ATe phu}d in series, the'same cuuent passSing:
W hencver . therefore, the cur-
rent is turned mto this (ncml 11 will result
in releasing the frame-plece 23 from the
brake- c;tl.,Lp at-the same time that it secures
1t to the umhhun -frame 14.  When, there-
fore, it is desived to ehange the hoist from
slow to a high speed, all that is ne CeSSATY 18
to turn the switeh 31 and throw the current
through these two magnet-colls.

”"hua far we have described our deviee as
.10 })Led Lo only fwo speeds—viz., the slow

73

30

GO

specd for heavy hoisting and the rapid speed

when the vears are firmly locked together and
rotate with the shaft.  There are mada how-
ever, which are too h{”iﬁ. v {or this ro:u high
speed and too livht to make it economical to
use the very slow speed, the ratio of these
speeds under most conditions heine about
four to one, although any other ratio may be
employed. Tt is desirable, therelore, to pro-
vide a structure whereby any .{*(JmlM mter-
mediate speed mav be secured.  The strue-
ture already described, however, is adapted
to this end, [or the reason that the surlaces
between the brake-stra P and the frame-picee
23 and between this picce and the trunnion-
frame are smooth
slip when 1n contact.  Now the ease with
which these surfaces may shde upon each
other will acpend upon the strength of the
current passing thr nu;h_ the maencet 35 and
the friction-brake coils 26°. Thus when the
lever of the switeh 31 18 moved to the first
seement shown a weak current will pass,
which will loosen the brake-strap only shightly
anid will also create only a small amount of
{riction between the trunnion-frame and the
frame-piecces 23. Consequently the frame-
piece 2 31% dlmove veryslowly,while the move-
ment between the {runnion-frame and the
frame-piecce will be but shightly dinunished, so
that thm ateof heisting w il notbe v eIy OF et
v increased. When, however, the switeh-
lever ismoved tot e farthest SeP ment an d the
current is throwr onmfull: me th, the trun-
nioN- 11111110 will be securely held o the frame-
piece and the brake-strap entirely released, so
that the maximumrate ni hoisting will he sc-
cured.

witch-lever is placed upon mw' of the inter-

mediate segments the str engt! h of current WJ;].I'

arrd mayv be permitted to

itw 111 be understood tlmt when the
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40

50

‘mounted upon the

4 -y Y
ters Fatent, 18

be again changed, and the amount of slippage
i the brake and the friction-clutch will also
vary, so that the speed of hoisting will be
changed. In this way any speed desired
within the two fixed Limits first described
may be secured.

Wiile we have never had any difliculty

and belleve that no difliculty wdl ever be ex- |

perzenced in using smooth contacting sur-
races oetween the trunnion-frame and the
irame-piece 23, at the same time if it should
be found that a suflicient amount of fr.ction

~cannot be produced between these surfaces

to 14tt the required loads they may be corru-
gated, as shown in the detailed view in Fig.
3, in which 14 represents the trunnion-frame
and 23 the Irame-piece, as before. When
constructed n this manner, it w.ll be impossi-
ble for these surfaces to slip unless they cam

themselves apart, and the pull of the electro-

magnet will be sullicient to prevent any such
action. As will be evident, however, this
construction mekes only the two extreme
speeds or hoist possible, and for this reason

' 100,10 use the corrugated surface
except under conditionswihen it becomes ab-
solutely essential.

438 hes been stated, the drum 9 is caused to
serve as the fleld-magnet for the electric mo-
tor.  With this end m view we form in the
mner surface of the drum a suitable numbe
of mnwar.ly-projecting pole-pieces 40, about

: i
TYY _-:!I - ""‘"l-_,.lj |
VY O E}i SIkel]

whieh ave placed spools of magnet-wire, as
shown at 41.  The current for the motor en-

ters, say, through the wire 42 to the brush

43, and from thence to the ring 44, which is
end of the «rum 9. From
this ving thé current is led through the wire
45 and brush 46 to the armature 47.  After
passing torough the armature the current is
ied by way of the brush 48 to the fiell-mag-

‘net coils 41, and thence to the ring 49 on the

end of the drum, from which it then returns
through the brush 50 and wire 51 to its or gi-
nal stavting-point. It will thus be seen that

the armature and field-colls are in serles, al-

T - .
tiough they may obviously be placed in par-
aliel, it preferred.

o oy - - - r*\.': 1 A - - . 1.,1"1 I A SA »
Inorder to avoid any possibility of a fall o

ascent of the load by reason of

& t00 rapud «

the stoppage of the current or the breakage
of any of the driving parts, we place at some
conventent and suitable point in the train of
geanng & safely lowering device, which woll
permzt the load to descend only as the motor
15 positively driven in a reverse direction.

his device is represented at 52 and is shown

in the drawings ss applied to the shaft i8.
inasmuch as this device is not o part of the

present mvention, we do not think it neces-

to deseribe the same in detall herein.

Having thus described our tave
¢ !

" -:1--.-- - - PN ] y A - - — 1
we clainy as new, and desire to secure by 3

b

243,

— Ly
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planet-gears m mesh with

58

passing through said drum, & motor mounted
withm said arum for turning said shaft, a
piton secured to the shalt, a planet-gear in
mesh with said pinion and nounted to re-
volve about the same, an internal gear sur-
rouniung the orbit of said planct-gear with
which 1t 1s in mesh, o frame in which the
planet-gear is trunnioned, a pinion connect-
ed with said frame, and gearing connecting
sard pinion with the drunn. _

2. In a hoisting apparatus, a drum, a
shaft, a motor for ariving said shaft, a pinton
secured to the shaft, a planet-vear in mesh
with said pinion and mounted to revolve
around the same, an internal gear surround-
ing the orbit of said planet-gear with which it
18 in mesh, means for holaing seid internal
gear from rotalion, a frame in- which the
planet-gear is trunnionce<, a pinion connect-
ed with sald frame, and gearing connecting
satt pimion with the drum.

3. In a hoisting apparatus, a drum, a
shalt, a motor for ariving said shaft, a pinion
secured to the shaft, a j.anst-gear in mesh
with said pinion and mounted to revolve
about the same, an internal gear surrounding
the orbit of seid planet-gear with which it is
i mesh, a friction-brake for normally hold-
ing sald internal gear from rotation, a frame
in which the planet-gear is trunnioned, a vin-
on connected with said frame, means for
loosening the friction-hrake, means for secur-
ing tne internal gear to the trunnion-frame,
an’ gearing connecting said pinion with the
arun.

4. In a heisting apparatus, a dium, a shaft,
a motor for driving said shaft, a pinion se-
cured to the shait, planet-gears in mesh with,

a1d pimon and mounted to revolve about
the same, an internal gear surrounding the
orbit of said planet-gears with which it is in
mesh, a {rictivn-brake for normally holding
sald internal gear from rotation, o frame in
which the planet-gears are trunnioned, a pin-
ion connected with sald frame, means for
locsening the friction-brake, means for si-
multeneously securing the internal gears to
tne trunnion-frame, and gearing connecting

sald pinion with the drun.

5. in a hoisting ¢
passig through sa

-“'\ " T h é r{" | S
mng saud shait, a pi

I 1. N P L)

apparatus, a drum, a shaft

id drisn, o motor for driv-
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mounted to revolve about the same, an in-
i A PR I L i vt
ternal gear suirounding the oroit of sald

planet-gears with which it is in mesh, a frie-

L_
0

tion-brake for normally holding seid wternal
gear from rvotalion, & frame in which the

planet-gears are trunnioned, o pinion con-
nected with said frame, an electromagnet for
loosening the iretion-brake, a magnetic
chiteh for securine thie internal gear to the
trunnion-irame, and gearing conneciing said
pinion with the drom.
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passing through said drum, a motor mounted
within said drum for turning said shait, a
pinion secured to the shaft, planet-gears 1
mesh with said pinion and mounted to re-
volve about the same, an mternal gear sur-
rounding the orbit of said planet-gears with
which 1t is in mesh, & friction-brake for nor-
mally holding said internal gear from rota-
tion, & frame 1n which the pianet-gears are
pinion connected with said
trame, an electromagnet for loosening the
friction-brake, & magnetic cluteh for securing

the internal gear 10 the trunnion-frame at
the same time that the friction-brake 18
- toosened, and geuring connecting said pinion
~with the druna. B
7. In a hoistingapperatus,adrum,adriven
member, mechanism connecting said driven
~member with the drum to drive the same at a
low speed, other mechanism connecting the

driven member with the drum to drive the
same at a hich speed, frictional devices m
each of said mechanisms to render them oper-
ative and means for controliing the friction
and the siip in said devices so as to secure in-
termediate speeds for the drum. '
8. In a hoisting apparatus, a drum, a shaft,
a mactor for driving said shatt, mechanism
for connecting said shaft with the drum to
drive the same at a slow speed, other mech-

“anism connecting the shaft with the drum to
drive the same at a high speed, frictional de--

vices in each of said mechanisms, and means

for regulating the friction and the slip 1 sala

devices to secure any intermediate speed of
the drum desired. |
9. In a hoisting apparatus, a drum, a shatt
passing through said drum, a motor mounted
i said drum for driving said shatt, a train of

low-speed gearing connecting said shait and

O

drum, another train of high-speed gearing
also connecting said shaft and drum, fric-
tional devices in each of said mechanisms,
and means for regulating the friction and the
s.ip in said devices to secure any intermeh-
ate speed of the drum desired.

10. In a hoisting apparatus, a drum, & shaft
passing through said drum, a motor mounted

in the drum for driving the shatft, a train ot

low-speed gearing' connecting the drum and
shaft, a friction-brake codperating with said
gearing to secure the low speed, another train
of high-speed gearing ‘also connecting the
drum and shaft, a friction-cluteh codperating
with the latter train to secure the high speed,
and means for simultaneously regulating the
friction and the slip in the said brike and
clutech in order to secure any mntermediate
speed desired. |

" 11. In a holsting apparatus, a druin, a shalt
passing through said drum, a motor mounted
in the drum for driving the shaft, a train of
low-speed gearing connecting the drum and
shaft, a magnetically - controlled friction-
brake cotperating with sald gearing to se-
cure the low speed, another train of high-
speed gearing aiso connecting the drum and
shaft, & magnetic friction-cluteh codperating
with the latter train to secure the high speed,

and means {or simultaneously regulating the

friction and the slip in the said brake and
clutch in order to secure any intermediate
speed desired.

In testimony whereof we affix our signa-
tures in the presence or two witnesses.

| VICTOR R. BROWNIN

- EARL H. BROWNING.

Witnesses: o
JAY W. LEEPER,
. DEEGAN.
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