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To all whom t& may concern:

Be it known that I, FRANK J. SPRAGTUE, a
citizen of the United States of America, and
a resident of the borough of Manhattan, in
the city, county, and State of New York, have
invented certain new and unseful Improve-
ments in Elevators, of which the following is
a specification, for which I filed a provisional
application in Great Britain on December 31,
1897, No. 30,923, and have received a patent
in France on an application filed March 3,
1898, and issued June 13, 1898, No. 275,549.

These improvements relate to the hmstmm
machines used in elevators driven by electrm
motors, and particularly to the machines em-
ployed in transmitting the power from the
motors to the winding-drum of the hoisting-
machine. Therearetwodriving mechanisms
separately driven by electric motors, each be-
ing positively connected to the drum. Each
driving mechanism has a worm-shaft and two
worm-wheel shafts,the drum being mounted
ononeof the worm-wheelshafts. Each worm-
wheel shaft has a flange attached thereto, and
a spur-gear ring and a worm-wheel ring are
bolted to each flange. The spur-gear rings
intermesh with each other, and the worm-
The
bolt-holes in one or more of the rings in each
driving mechanism are elongated to perm1t
of mrcumferentlal ad,]ust;ment of the ring,
and thus allow the worm-wheels to be brought
into proper circumferential adjustment, so as
to mesh properly with the worms, since proper
meshing cannot be effected by endwise ad-
justment of the worm-shaft, owing to the
worms being of the Hindley type. Thesame

-worm-wheel shafts are used for both driving

mechanisms, and the two mechanisms are
thereby interconnected, so that each will
serve as a safety to the other. This mechan-
ism affords a positive connection between the
two motors which are employed, so that they
arecompelled to runsynchronously, and their
armatures can be placed in series connection
with the leads without danger of one of the
motors speeding up first and consuming the
greater part of the energy of the current.
This positive connection of motors with their
armatures in series is believed to be broadly
new in electrically-driven mechanism irre-

spective of whether the mechanism is em-
ployed in hoisting or for other uses.

In the accompanying two sheets of draw-
ings, which form a part of this specification,
Figure 1 isa plan view showing the hmstmg-
machine, in which the covers f01 the gearing
are removed and the gearing is shown in sec-
tion. Fig. 2 isa 51de elevablon showing the
hoisting mechamsm in which the base sup-
portuw the gearing is shown in section on the
line x = of Flfr 1. Tig. 3 is an elevation of
the end of t,he machine, in which the base
supporting the gearing isshown in section on
the line y y of Fig. 1.-

In its general features the hoisting mech-
anism consists of a winding-drum 1, suitably
‘mounted and driven by two electric motors
2 3 through the agency of positive gearing
consisting of worm-gearing and spur-gearing.
There are two driving mechanisms, one 10«
cated at each side of the hoisting-maehine,
with the winding-dram between them. The
mechanism to be seen at the right when the
machine is viewed as shown in Fig. 3 will be
-termed the ‘“‘ right-hand ” driving mechanism,
and the mechanism to be seen at the left will
betermed the “left-hand” driving mechanism.
Thearmature-shafts of the motorsare directly
coupled to the worm-shafts of the hoisting
mechanism. Intheright-hand driving mech-
anism isa worm-shaft 4, which carries a left-
hand worm 5 and a right-hand worm 6. In
the left-hand driving mechanism is a worm-
shaft 7, which earries a right-hand worm 8
and a left-hand worm 9. Theleft-hand worm
of the right-hand driving mechanism is op-
posite the right-hand worm of the left-hand
driving mechanism, and the other worms are
11kew1se opposite to each other and of oppo-
site hand. The worms engage with worm-
wheels, which are mounted on two parallel
worm-wheel shafts, one of whichi is the drum-
shaft 10 and the other of which is the gear-
shaft1l. The shaftsarecommon tobothdriv-
ing mechanisms and are geared together by
two pairs of spur-gears 12, so that they will
run synchronously.

The power from each motordivides equally
between the two worms on the worm-shaft
coupled to its armature-shaft, and half the
power reaches the drum through the worm-
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wheel on the drum-shaft, and the other half
of the power is transmitted to the worm-wheel
on the gear-shaft and from thence through
the train of two spur-gears to the drum-shaft.
The right-hand and the left-hand driving
mechanism are positively connected by both
the drum-shaft and gear-shaft, and in each
driving mechanism these are positively
geared together. In consequence of thisdu-
plication of the pairs of spur-gears the power
from each motor will pass to the drum throngh
the gearing of both driving mechanisms, and
the omission or failure of either pair of inter-
meshing spur-gears would still leave both
worm - wheels of both driving mechanisms
positively geared to the drum. The motors
being positively geared to the drum are in
consequence positively geared to each other
and will invariably run at identical speeds.
The worm-wheels are cut right or left hand,
according as theyare to engage with the right
or left hand worms. On the drum-shaft the
worm-wheel 13 is left hand to engage with the
left-hand worm 5, and the worm-wheel 14 is
right hand to engage with the right-hand
worm 8. On the gear-shaft the worm-wheels
are also of opposite hand, the worm-wheel 15
being right hand and the worm-wheel 16 be-
ing left hand. The teeth of these wheels
which are on the same shaft consequently in-
cline in opposite directions, as shown in Fig.
3. Since the two worms on each worm-shaft
are of opposite hand, their end thrusts will

geared to give the same ratio of speed be-
tween the worm-shaft and the drum the end
thrusts of the worms are completely balanced
and no thrust-bearings are necessary on the
worm-shafts. Likewise the end thrusts in
the direction of the length of the worm-wheel
shafts arising from the obliquity of the teeth
of .the worm-wheels are also balanced, be-
cause the teeth of the two wheels on each
shaft are inclined in opposite directions.
Since the corresponding worms and worm-
wheels of the two driving mechanisms are of
opposite hand, the motors must drive the
worm-shafts in contrary directions. ,
With the worm-wheels duplicated as de-
seribed it is necessary to so mount some or
all the gears that they can be adjusted with
respect to their shafts such slight amount as
may be necessary to bring the teeth of the

several gears into proper mesh. In order to
do this, the worm-wheels and spur-gears are
not directly keyed fast totheir shafts, but are
madein the form of rings and bolted to flanges
17, which are keyed to the shafts. Each
flange serves as a support for both a worm-
wheel and theadjoiningspur-gear. The bolts
19 pass through holes in the flanges, spur-
gears, and worm-wheels. The bolt-holes
through some or all of the worm-wheeél rings
and spur-gear rings are elongated, so that the
rings may be slipped around such slight
amount as may be necessary for the proper
intermeshing of the spur-gears,worm-wheels,
and worms.
justed the bolts are screwed up tight.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

1. In a hoisting mechanism, the combina-
tion with a hoisting-drum, of two gear-trains
connected therewith, positive connections be-
tween the driving-gears of the gear-trains,
and independentdriving mechanism for driv-
ing each of the driving-gears, substantially as
described.

2. In a hoisting mechanism, the combina-
tion of two worm-wheel shafts, two worm-
wheels mounted on each worm-wheel shaft,
two worm-shafts, two worms on each worm-
shaft in engagement with the worm-wheels,
the two worms on each worm-shaft being of
opposite hand, and the two worm-wheels on
each worm-wheel shaft being of opposite hand,
and means for driving each worm-shaft, sub-
stantially as desecribed. : o

3. In a hoisting mechanism, the combina-
tion of a winding-dram, a worm-shaft with
two worms carried thereby, two worm-wheel
shafts, a flange attached to each shaft,a spur-
gear ring and a worm-wheel ring bolted to
each flange,the bolt-holes in oné of said rings
on one of the flanges being elongated to ad-
mit of circumferential adjustment, the spur-
gears intermeshing and the worm-wheels en-
gaging with the worms on the worm-shaft,
substantially as deseribed.

Signed by me in New York city, New York,
this 25th day of July, 1898.

FRANK J. SPRAGUE.

Wibnésses :
TrOMAS EWING, Jr.,
SAMUEL W. BALcH.

After the rings have been ad-
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