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- (No model.)

- To all whom it may concern:

Be it knawn  that I, MERRlLL'N HUTOH
INSON, & c¢itizen of the Umted States, residing

at New York, in the county of New York ‘Llld

State of New Y01k have invented certain new

.and useful Improvements in Elevators, of

o
bination, with the hoisting apparatus of an.
"elevater or elevator-platform or other hoist,

of a differential windlass in such manner as
to facilitate the regulation and transmission

15

.20

which the following is a specification, refer-
ence being had therem to the eeeempmymn
dr&w1ngs S

My invention consists, enerally in the com-

of power and speed and enable winding-drums

of comparatively large diameter to be used,

and thereby prﬂventlng short turns in the
ropes or chains employed in the hoisting ap-

paratus; and, more specifically; my invention

congsists in eombmmﬂ* a differential windlass
with the hoisting-rope, or the rope connected

- with the motor, for the transmission of power
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from the motor to the hoisting-rope. Here-
tofore a single rope from the motor has gen-
erally been coiled upon a drum {fixed upon
the same shaft upon which is fixed the drum

‘bearing the hoisting-rope, and the difference

in the distance traveled by the elevator-car
and by the motor has been regulated by the
difference in the diameter of these two druims.

Where large differences were desired, it has

thus -been necessary to make the hmstmcr-
drum extremely large in diameter, or so.re-

duce the diameter of the drum connected with

the motor as to endengel the use of a wne
rope upon it.
In the drawings I have shown appmatus

‘sufficient to 111118131&136 my mventlon and some
“of its modifications, .
Figure 1 is a side view of an elevator-car

and an apparatus for hoisting it, and a hy-
draulic cylinder. Fig. 2 1epresents a modi-
fied arrangement of winding - drums, to be
used in pleee of those shown in Ifig. 1, to op-
erate two elevator-cars.

same arrangement of hoisting - rope, drums,
and motor that are shown in Fig. 1, but with
a different arrangement of countel welight.
Fig. 4 represents the arrangement of Two
elevator-cars, winding- dmms ropes, and cyl-
inder when & double- acting eylmdel 18. em-
ployed F1g H represents a modifi

eatlon of

nected with the motor.

'is driven toward the right-hand end of the

Fig. 3 represents the

| that shown in Flg 1 espemally adapted for

raising heavy weights throu oh short distances.
- In all of said dmmnﬂs the same letters of 55
reference are used to deno‘fe like parts. « is
the elevator car or platform. b is the coun-
ter-weight. ¢ is the rope by which said coun-

- ter-welghtis suspended. distherope by which

the elevator car or platform is suspended, and 60

which is also connected with the hmstmn*-

drum. ¢1sthe hoisting-drum. fisthe drum
located upon the same shaft as the hoisting-
drum, and upon which the rope conneeted
with the motor is coiled. ¢ 1s the rope con- 65
 1s the cylinder of
the motor, and ¢ the piston-rod thereof.
Fig. 1 represents an elevator-car and ap-

paratus for hoisting it, and a hydraulic c¢ylin-

der, the differential windlass being connected 7o
with the rope connected with the motor—that

18 to say, upon the same shaft which bearsthe

hoisting-drum ¢ is mounted the differential
windlass, which consists of two drums, f 17, of
different diameters, and fixed side by side up- 7 5
on the shaft. The beamngs for the shatt may

be dovetailed fast to the supporting-bracket,

as shown in Fig. 5, for greater security. The
sheave or pulley j 1s mounted upon bearings

in the piston-rod ¢-of the motor, and ermmd 80
this pulley is passed the rope g. One end of
this rope is secured on the large drum fof
the differential windlass, and the other endof
the rope is secured upon the small drum 7.
When the elevator-car is down and the piston 85
18 at the left-hand end of the cylinder A, the
rope ¢ 18 almost entirely coiled upon the drum

Jf, and is not coiled upon the drum f’. When

the apparatus is set in motion and the piston

90
cylinder, the pull upon the rope ¢ upon both
sides of the pulley j will be equal, but the dif-

ference inthe diameter between the drum fand

the drum f’ will cause the rope ¢ to be un-
wound from the drum f and wound upon the
drum f’. This causes both drums to revolve,
and they carry with them the hoisting-drum
¢, so that the hoisting-rope d 1s coiled upon
that drumand the elevator is raised. By this
arrangement the difference in the distance
traversed by the piston of the motor and the
elevator car or platform is not due solely to
the difference in diameter between the hoist-

95

| ing- drum and 2 emgle drum upon which the

100
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rope ¢ is wound, but is due also to the differ- | deseribed for the rope g, and the counter-

ence between the diameter of the hoisting-
drum ¢-and the extent to which the diameter
of the drum f of the differential windlass ex-
ceeds the diameter of the drum f’. There-
fore, 1if 1t 18 desired to increase the speed
and distance traversed by the elevator for a
given stroke of the piston, it is only neces-
sary to increase the diameter of the drum
10 f’, the diameters of the drums f and ¢ re-
malining unchanged; and in this way any de-
sired speed or distance of travel may be ob-
tained without reducing the diameters of the
drums connected with the motor below the
size upon which 1t 1s safe to coil a wire rope;
nor 1s 1t necessary to increase the hoisting-
drum ¢ above the size which can be conven-
iently accommodated and used. Amnother ad-
vantage ot the arrangement described i1s that
the line of pull between the piston of the motor
and the drum may remain unchanged, no mat-
ter to what extent the rope g be coiled uponthe
drum f or the drum 77, because the rope may
be attached to the said drums in such manner
that onthe drum f 1t windstoward the drum 7,
and onthedrum /it windsaway from the drum
f,asshown in IFig. 2. Thusthe point at which
the sirain of the’ rope g comes upon the drum
f, and the point at which the strain of said
30 rope comes upon the drum f’, may be always
equally distant from the junction of the drum
J and the drum f7; thereby always preserving
the line of pull upon the piston and the motor
constant, and preventing the liability of break-
age and wear which were incident to the use
of the old form of hoisting apparatus, where
the rope connected with the piston is coiled
upon & single drum and the line of pull is
constfn]tly changing.

In Fig. 2 1s repr esented an arrangement of
pulleys zmd ropes similar to that 1llustmted
in I'ig. 1, but with the addition of the hoist-
ing-drum ¢ mounted upon the same shaft with
the hoisting-drum e and the differential wind-
lass. The Ob]ect of this addition is to pro-
vide for running two elevators or platforms
from the same motor.

IS5
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rope upon the drums ¢ and ¢ in “the same di-
rection, as shown in Fig. 2, or in opposite di-
rections. .

Ifig. 3 represents the same arrangement of
hoisting-rope, drums, and motor that is shown
in Fig. 1, with the addition that the counter-
balance-welght b, instead of beilng suspended
fromarope connected with the elevator- -car, as
shown in Iig. 1, 1s suspended {from & 10130
which passes over the pulley %, and to which
the movable pulley 7 is attached. Around
this pulley ¢ the rope ¢’ passes, one end of
which 1s secured to the drum 7, the other end
of which is secured to the drum f’, so that
the counterbalance-rope will begin to unwind
at the same time as the hmstmﬂ' -rope. In
this arrangement the operation of the rope ¢
under the pull of the counter-weight b is the

50
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Theymay eitherbe run |
in unison or alternately by 00111110‘ the hoisting- |

3

1

‘those described in relation to Fig.

weight may thus be used to assist the motor
1n llfbmg the elevator
through the long distance required when sus-

pended from a rope attached to the elevator,
as shown in Fig. 1, This construction of
course requires a very heavy counter-weight

without traveling 7o

in comparison with the old construction, since 75

the diminution in the distance traveled 1s ac-
companied by a corresponding loss of power;
but it will be usefully applied in places af-
fording too little space for the ordinary coun-

ter-weight, and where it would be convenient 8o

to locate a heavy counter-weight in the base-

ment of the building or other convenient lo-

cality. |

In Fig. 4 T have shown a manner of apply-
ing my 111V€1]t1011 to the apparatus described
in the patent eranted to Arthur Granville,
dated December 20, 1881, and numbered
251,042. This ar rannement 1s designed to op-
er qte two elevators ﬁ om a single piston, which
i1s so connected with the elevfttms as to raise
one by its stroke in one direction and the
other elevator by its stroke in the opposite
direction.. In applying my invention to this
construection 1 place upon-the shaft which
bears the hoisting-drum ¢ a differential wind-
lass. To the ropes m m/, connected with the
piston,and which passaround the pulleys n #/,
I attach the movable pulleys 7. g4 ¢" g
is a single continuous and endless rope,which
passes around the pulleys 7 4/, and intermedi-
ate these two pulleys one branch of this rope,
ag g ¢, is given one or more turns around the
drum f; and the other branch, as ¢’ ¢, is gwen
one or more turns around the drum . In
the operation of this arrangement, when the
motion of theropem 18 in the direction of the
arrows shownin thefigure, the effect which the
rope g ¢ produces upon thedifferential wind-
lass and the hoisting-drum is substantially the
same as that described for the rope ¢ in Iig.
1 of the drawings; and when the stroke of the
pistonis in the opposite direction and the pull
is upon the rope ', the same effectis produced
by the portion of the rope marked ¢” ¢"”.

In Fig. b an arrangement is shown which 1s
deswned for raising a heavy elevator or plat-
form through a comparatively short distance,
and in this case the rope ¢, connected with Lhe
differential windlass, and the pulley 7 are at-
tached $o the hoisting-rope d, instead of to the
piston 4, of the motor, as in Iig. 1, and the
piston 4 is attached to a rope which passes
around the drum which was previously de-
scribed asthe hoisting-drum, instead of around
the differential windlass, as in Fig. 1. The
result of this arrangement is that power 1s
cained with a loss of speed and distance trav-
ersed; but it enables pulleys of convenient
diameter to be used and preserves the direc-
tion of pull constant. The differential wind-
lass in this relation has similar advantages to
1.

I do not intend to limit myself to the detalls

same upon thedrums £ 7" and ¢ as that already 1 of arrangement shown.
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“For the supp()lt of the wewht of the plstou
- afriction roller or shoe may be employed bear-
ing upon & suitable surfaee below the plston
rod, as shown in Fig. 1.
5 I am aware of Letters Patent of the United
States No. 130,468, dated August 13, 1872,
- granted to P. J. Borgel and I do not claim
| th%t which is therein Shown and described.
I claim—
1. The combination, substantially as de-
scribed, of the differential windlass and hoist-
ing-drum interposed between the elevator car

or platiorm and the motor, as and f01 the pur-.

| pose set torth.

15 2. In combination, the elevator car or plat-
- form «, the ]1018131]’10’ -rope d, the differential
wmdlass ff, the rope ¢ .a-md pulley j, and

- cylinder 4 and piston thereof, substantially:

as described.
20

g and the differential windlass, the said rope
being attached to said wmdl&ss, substantially
as described, whereby the line of pull on said
25 piston-rod is preserved constant, as and for
the purpose set forth. -

4. Incombination with the dlfferentlal wind-
lass £ f’, the two hoisting-drums ¢ ¢', each con-
nected by a rope or chain with an elevator car

30 or platform, substantially as :‘:Lnd for the pur-
| pose set forth

|

5. In a hoisting apparatus, the combination
of the dlfferentlal windlass, the rope ¢, con-
nected with the motor, Substantlally as de-
scribed, and the rope ¢ ¢, and the pulley 7, 35

| conuected with the counter-welfrht as and for
the purpose set forth.

6. In combination with the hoisting-drum
of an elevator and the motor whereby the same

{ 18 operated, the counter-weight and ropes con- 40

nected with said hoisting-drum and suspend-
ing said counter-weight, whereby the pull of
said counter-weight assists said motor by ex-
erting its force upon the said drum, substan-
tially as set forth.

7. In combination with the double-acting

45

‘motor and the elevator cars or platforms « o',

to be operated therefrom, the difierential
windlass f 77, the rope ¢.¢" ¢" ¢, and the

| hoisting-drum e, substantially as and for the 50
3. Inahoisting apparatus, the eombmatwn, : |

with the piston- Tod of the motor, of the rope |

purpose set for th

8. In combination with the ]101st1ng -Tope
of an elevator car or platform, the pulley 7,
attached thereto, and combined with a differ-
ential windlass connected with the motor &, 55
substantially as and for the purpose set forth.

In testimony whereof I affix my signature

in presence of two witnesses.
MERRILIL: N. HUTOHIN SON

- Witnesses:
- WL F. HAP(}OOD,
D." H. DRISCOLL.
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