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UNITED STATES

*

PAaTENT OFFICE.

JOIIN M. HOWARD, OF CHICAGO, ILLINOIS.

ELEVATOR.

SPECIFICATION forming part of Letters Patent No, 648,410, dated May 1,1900.
Application filed October 9, 1889, Serfal No. 733,049, (Nq modeli)

To all whom it may concern:

Be it known that I, JorN M. HOWARD, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful

Improvements in Elevators, of which the fol-

lowing is a specification.

My invention relates more especially to
that elass or styleof elevatorsin which buck-
ots, flights, or other attachments on endless
belts, ropes, or chains furnish the means for
elevating the article or material to be hoisted
and which are primarily designed for the

hoisting of cereals, coal, and other similar

freight; but the invention isadapted for use
and can be used with other ciasses or styles
of elevators.

The objects of the invention are the saving
of power and giving an increased-force or lift
by applying the power almost direct tothesur-
face of theendless carrier, on theinside there-
of, so as to have almost a direct lift on such
carrier in the direction of movement; the dis-
tribution of the load equally on two bear-

ings, thereby giving an inecreased saving in-

the applied power which would otherwise be
lost in the strain on numerous bearings; the
drivingof the head-wheel without disturbance
to the original set and permanent true lines
of such wheel with the elevator-leg, thereby
maintaining the belt in true lines of run or
travel; the saving of space by locating the
driving mechanism for the endless carrier
wholly within the inclosing hood of the ele-
vator-head, protecting the driving mechan-
ism against the admission of grit. or other
substances that would interfere with the easy
operation of the parts; the reducing of speed
directly through the head-wheel by applying
the driving power to the peériphery of said
wheel, employing a small driving-pinion for
that purpose; theremoving of nearly all tor-
sion on the shaft of the head-wheel and de-
creasing the loss of power from friction on
the bearings of the shaft and othewise, and
the saving of laborand expenses by so mount-
ing thehead-wheel that the wheelitself needs
no adjusting and having all the adjustments
desired made in the driver for such wheel
and this without any interference with the
true line of the wheel Wlth the elevator leg or
casing.

Other objects will also appear from the de-
scription.

The invention consists in the features, com-
binations, and details of construction herem-
after described and claimed. _

In the accompany drawings various modi-
fications are illustrated for carrying out the
objects and purposes of my invention; but
in all cases the principal feature of the in-
vention is embodied; which consists in pro-
viding a drum or rim over which the endless
carrier runs and by which such carrier is
driven and applying.the power internally
and direct to the inner surface or face of such
drum or rim and in approximately a direct
line with the lift or travel of the carrier.

Figure 1 is a top or plan view showing the

" eross tunbers or supports of an elevator- head

with my mvenhon or improvement mounted
thereon; Fig. 2, a side elevation of the ar-
1au0emeut and parts shown in Fig. 1; Fig. 3,
a top or plan view likewise showmtr the fim-
bersorsupports of an elevator-head ‘and show-
ing an arrangement for imparting power to

‘the drum or rim by means of a gear-pinion

driven by friction and regulating the power

to correspond to the load; Fig. 4, a side ele-

vation of the arrangement and parts shown
in Fig. 3; Fig. 5, a top or plan view showing
the timbers or supports of an elevator-head
and showing a druni or rim with a frietion

driving - p1n10n for imparting power to the
‘drum or rim; Fig. 6, a side elevatlon of the

ai‘rangement- and parts shown in Fig. 5; Fig.
7, an end elevation of the arrangement and
parts shown in Fig. 5; Fig. 8, a side elevation
showing an arrangement of friction-wheels,
bearing-wheels, and pinion for driving the
drum or rim; Fig. 9, a side elevation show-
ing a gear-pinion for driving the drum or rim
and a supporting roller or idler for maintain-
ing the drum or rim in position. Fig. 10is
acentralsectionalelevation showing two gear-
pinions,.one on each side and a central roller
or idler on the plan of Fig. 9; Fig. 11, a cen-
tral section showing two rollers or idlers, one
on each side, and a central gear-pinion on the
plan of Fig. 9; Fig. 12, a side elevation show-
ing anarrangement forapplying a brake-shoe
orecluteh- docr and stopping backward rotation
of the head-wheel and Fig. 13 a side eleva-
tion showing a brake band or belt applied to
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. the periphery of’ the d1 iver-wheel and oper—*’
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ated electrically. -
In illustrating and desecribing myinvention

I'have only deemed it necessary to illustrate

so much of an elevator as is necessary to
clearly point out the invention and will only

describe such parts as are necessary for the
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purpose. of having the invention understood,

and forthisreason only two of the upper sup-
porting-timbers of an elevator-head are all
thatis deemed necessary to showand describe .

in connection with my 1mprovement

In constructing my invention or improve-
ments as illustrated in Figs.1and 2 I provide.

adrum or rim A, having its shaft ¢« mounted
in'suitable boxes or supportsa common only
to the shaft of the drum or rim and bolted or
otherwise secured to supports or timbers A,

which may be the timbers-at the top or lead
of an ordinary grain-elevator. The top or

head has the nsual easing A% surrounding the-
head-wheel and the endless carrier, as usual :

The endless carrier B may be of the ordinary

form of -endless-belt carrier or otherwise, pro-

vided with buckets or flights b and running
over the periphery or outer face of the drum

orrim A to be driven by the revolving of the’
A pinion C on a shaft.
ey mounted in a suitable journal box or sup-
port ¢!, is arranged to mesh with an internal

drum or rim; as usual.

gear D -on the drum orrim, by which arrange-
ment the power for- dr1V1n°' the drum. or rim

is applied in close proxnnlty to the travel of

the. endless carrier, so as to act in alinost. a
diréet line on suech carrier.. The shaft ¢ has
secured theretoa gear or driver E, with whlch

.meshes a pinion I‘ on the shaft of a dynamo
-~ G, supported on a base or plate G, bolted to-

the timbers or ¢éross-pieces A'. The dynamo
is preferably of that type which is ‘‘spark-
less;”: butother forms of motor or dri iver than
an. electrlc motor ean-be used.

-The motor, if an electric one, is-to be con-:

neeted with an electric eircuit in any usual

and well-known manner, and when the motor.

is in operation the pinion on its shaft mesh-
ing with-the gearor driver E drives the same,

Whlch in turn rotates the shaft ¢ and gear--

pinion C, driving the drum or-rim A through
the- 1ntema1 gear D, and the rotation of ’ohe

drum or rim 1mpa1ts movement to the end-
less carrier yoperating such carrier to raise the

material carued in the buckets or flightsand

dump such material, whether grain or some:
other- armele, in the usual a,nd well-known

manner.

- 'The invention is spec,ldlly appheable for'_
use’in grain-elevators, where the old: praetlce
has been to mount the head-wheel either sin-

gly.or in series on a driving-shaft at the top
of the elevator-leg and rotate such shaft at
the-end thereof by a large gear-wheel and a
drivin g-gear.

the: end ‘thereof is objectionable: in that it

causes more or less strain on the shaft from'

the relation of the power and load, and con-

This practice of mounting the' |-
head- wheel on & shaft'and applying power to.

sequently move or less torsmn throwmv the
shaft out of line and tw1st1n0' the" Journal
boxes. or supports, creating a great amount
of fricétion, which requires additional power
to overcome.

The drum or rim A constitutes in effect a
head-wheel over which and by which the end-
less..carrier-or-belt-is-driven,-and-the gear-

pinion O, with the internal gear D, applies

the powerdirectly to the drum or rim instead
of to the shaft of such drum or rim, and by
thus applying the power no tw1stmrr or tor-
sion-on:the head wheel or drum or of 1ts shaft

-can possibly be had and the shaft and wheel
In ad--
dition-the lift or power is. applied almost di-

will run true and even at all times.

rectly to the inside surface of the endless car-
rier, as the point of applying and the point of
I‘eCOIVIIlO‘ the power are separated only by the

thlckness of the wall of the drum or rim; so-
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that in effect the lift is in the direct lineof =~

the travel of the- carrier and not at one side
of such line; as wrth the old arrangement of
driving endless carriers from acentral shaft.
This direct-line driving makes a great saving

in power and'also’ apphes the power pr eelsely

at the point where it will be the most effect-
ive and do the most work: By havmg the

power transmitted to the drum or rim direct

asmall driving gear-pinion may be employed

and a high-speed- motor used for imparting
-the power, w

which is a great- advantage, as-it
permits the motor to be located adjacent to
the head-wheel; making a saving of . spacein
the elevator head as Well as locamnfr the mo-
tor in the best poss1 ble position for use.

It is desirable in some cases to have the: ap—
pllcamon of the power correspond:to the load
and have the load regulate and. govern the
power;and an arran frement tothis end isillus-
trated in Figs: 3 and 4, in-which'the drum or
rim, the endless carrier, the driving gear-pin-

-ion, and the internal gear are the same asal-

ready described for the construction of Figs.
1 and 2 except that the shaft aisnot mount-

ed in stationary journal boxes or.-supports. -

The shaft a is ' mounted in a box orsleeve a?,
having extending out from one side. bhereof
arms II pwobed on a standard or post hon
a plate h bolted to the timbers A’
H’ extends out from the opposite side of the
box or sleeve a®and has connected therewith
a rod 1, the lower end of which enters one- of
a series of holes< inan armJ, whicharm pro-

jects out.-from'a shaft K, mounted in suitable’
boxes or supports & on the under side of the.

timbers A'. A suspending support, consist-
ing of the arms.-H, arm H’, rod I, and armJ,

Anarm
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is prov1ded for each side of the drum or rim; - -

and the holes ¢ furnish ‘an- adjustment be-

tween the arms for pressure- applyluGr pur--

poses. ..
Extending up from the shaft Kand stand-
ing-at I‘lo'hﬁ angles to the arm J is an- arm J',

‘the upper end of which has a bearing- j , in

which is mounted a stud or trunnion j, car-

rying a wheel L, between which wheel and a-
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wheel M islocated afriction-gear Nona driv-
ing-shaft n. The friction-gear contacts with
the outer face [ of the wheel L and with the
inner face m of the wheel M, and the amount
of poweror force exerted for driving the wheel
M will depend upon the pressure of the wheel
L on the driving-pinion N, which pressure is
regulated by the load and the adjustment of
the rod I forward or back in the holes <.

The wheel M is mounted on the shaft ¢ of
the driving gear-pinion C, so that the rota-
tion of the wheel M drives the gear-pinion
and imparts rotation to the drum or rim, as
already described for the previou§ construc-
tton of Figs. 1 and 2, to drive the belt or end-
less carrier.and cause it to travel asrequired
for use.

The amount of friction on the driving-pin-
ion N is regulated and controlled by the load
and the leverage through the rod I. The
drum or rim mounted in the arms H with a
light load will bear down but little, and con-
sequently the depression of the arms will be
slight, and such depression will through the
connecting-rod and the L-lever, formed by
the arms J and J', carry the wheel L forward,
80 as to impinge with but little force on the
periphery of the driving-pinion, exerting a
corresponding slight force on the driver M to
be transmitted to the driving gear-pinion C
for the load. An increase of load produces
a corresponding increase of weightand a con-
sequent depressing of the arms H, which
through the rod Iand the L-lever forces the
friction-wheel L with greater préssure against
the frietion-pinion, giving such pinion in-
creased power on the driver M to be trans-
mitted to the gear-pinion C and the drumn or
rim. It will thus be seen that with this ar-
rangement the load and power antomatically
conform to each other, a light load resulting
in a light power and a heavy load resulting
in an increased power. Aftthesametime the

full benefit and advantage of a direct line of .

lift on the endless carrier is had through the
internal gear and driving gear- pinion, the

sameas with the construction of Figs.land 2.

Various applications of power are adapt-
able for use with the leading feature of my
invention, which is applying, the power di-
rectly to the inner surface or face of the car-

rier drum or rim, so as to have approximately .

a straight-line draw or pull on the load in the
direction of the forward travel of the carrier
and against the resistance of the load on the
loaded side of the drum or rim. Anarrange-
ment employing a friction-wheel and a fric-
tion-gear is illustrated in Figs. 5, 6, and 7.
The drum or ritn A in this form of construc-
tion has its inner face smooth and is not pro-
vided with spokes or arms and has no center
or hub. Within the drum orrim islocated a

carrying or friction wheel D', with a space be-
tween its exterior face and the interior face
of the drum or rim,in which is located a fric-
tion-gear C', mounted on a shaft ¢ in a suit-
able box or support ¢’. The carrying or frie-

g

tion wheel D' has its shaft d mounted in a
suitable box or support d' on a plate d?, which
plate also carries the box ¢, so that the two
shafts are stationary or fixed in relation fo
each other. A supporting roller or idler E'
has its shaft or journal ¢’ mounted in a slot f”
of an arm F’, so that the periphery of the
roller or idler runs in contact with the inner
face of the drum or rim, and, as shown, the
drum or rim has a central groove, and the
roller or idler has a central flange entering
the groove with a face on each side of the
flange to bear against the face of the drumor
tim,

The roller or idler engages and supportsthe
drum or rim, and the drum or rim is rotated
through the friction-gear €', such gear and
the roller or idler, with the central carrying
or friction wheel, furnishinga support for the
drum or rim, by which it is free to be revolved
and drive or travel the endless carrier or belt.
The roller or idler not only supportsthe drum
or rim, but it also assists in driving the same,
as it will be rotated by the drum or rim and
the carrying-wheel, and such rotation drives
the drum or rim. It will be seen that with
this arrangement if the pinion slips on the
drum or rim no stoppage or back movement
can oceur, as the carrying-wheel acts to drive
the supporting roller or idler, which in turn
drives the drum or rim. This i an advan-
tage, as it insures the driving of the drum or
rim at all times, even if the pinion slips, and
more than one supporting roller or idler can
be provided if desired or necessary. ‘

A modificationin driving by friction, nsing
a drum or rim and driving from the inside
direct thereon without spokes and a hub or
center, is shown in Fig. 8,in which a friction-
pinion C/, having its shaff ¢ driven in any
suitable manner, drives the friction-wheels
¥2 The shaft of each friction-wheel has
thereon a roller F? which contacts with the
inner face of the drum or rim, The endless
carrier or belt travels over the outer face of
the drum or rim, and the load pressing down
on the rollers or supporting-wheels I* has a
tendency to crowd such rollers inward, and
as the rollers are on the shafts of the frietion-
wheels and such shafts are mounted in mov-
able bearings it will De seen that the pres-
sure of the drum or rim on the supporting
rollers or wheels is according to the load, and
consequently the friction between the driv-
ing-pinion and the friction-wheelsis increased
or decreased according to the weight of the
load, thereby furnishing the power propor-
tionate to the load.

Another modification in driving the drum
or rim, having no spokes and hunb or center,
is shown in Figs. 9,10, and 11, in which a
driving gear-pinion C, meshing with an in-
ternal gear D, and a supporting roller or idler
B, are provided. As shownin Fig. 10, asin-
gle central supporting roller or idler is pro-
vided, and two driving gear-pinions, one on
each side of the supporting-roller, are used,
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and, as shown in Fw 11, a single driving-]

pinion at the center of the drum or rim and a
supporting roller or idler on each side of the
central gear are used.

A backward rotation of the drum or rim
would or might produce injurious effects, and
to prevent such rotation means should be em-
ployed to engage the drum or rim and pre-

-yvent any backward travel thereon.

‘A brake and a controlling mechanism and
an arrangement for this purpose are shown in
Fig. 13. The gear or driver E has an inter-
nal gear instead of an external, and the driv-

. ing gear-pinion F of the motor meshes there-

.IS

20

.25

with, as in the construction of Figs. 1 and 2.
A brake-band P, having blocks of wood .or
other suitable materlal enolrcles the periph-

“ery of the driver K and is supported on one

side, as shown, by a post or upright Q with
a 'ﬂex1ble connection q¢- Theends of the band

are attached to a lever R on the opposite-

s1des of the standard or support s of such le-

ver, and the lever carries a weight R’; which

can be adjusted forward or back as reqmred
for the amount of pressure to be exerted by
the brake-band. Anarmature S i is connect-

~ed to the lever R and coacts Wlth a magnet

.30
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8", connected by wires s and s’ with an elec-
tric circuit, so that with the breakage of such
cireunit, elther by stopping the electrlo motor
when used for the power or otherwise, the

magnet becomes deénergized, allowing the-ar-
m‘atu_re to drop and the 1ever to be carried

. down by the weight and apply the brake-

band, and with the starting of the motor or

by making the circuit in some other manner

the magnet is energized and the armature

moved up, raising the lever with its weight

and releasing the brake-band.
As shown in Fig. 4, a clutch-dog or brake—
shoe T is mounted loosely on the shaft Kand

has an arm or lever T', on which is a weight-

t, which is adjustable so as to change the pres-

sure of the dog or shoe against the face of |
the drum or rim. The forward rotation of’
the drum or rim is not interfered with by the.
dog or shoe; but with the backward rotation
-the face of the drum or rim contacts the face

of the dog or shoe and by such contact forces
it against the drum or rim, being assisted
therem by the weight, and effectuall) stops
the backward rotatlon

As shown in Fig. 12, a clutch-dog or brake-
shoe U is connected by a rod v with an -arm
U’, swinging from the shaft of the dram or
rim; which dog or shoe is so constructed and
has such relation with the drum or rim as not

4o interfere with the forward rotation of such

drum; ‘but with any backward rotation the
arm U’ is carried toward a central position
and through the rod u forces the dog or shoe
in contact w1th the drum or rim, so as to ef-

fectually stop-any backward rotation. Either

-“arrangement of clutch:dog or brake-shoe or

65

the arrangement of the brake-band will be
found effectual for preventing backward ro-
tation of the drum or rim,

4 - ézi‘é,ilé =

What I refrard as-new, and desu'e\to sectre
by Letters Patent is—

1. Inan elevator,the combmatlon ofan end-
less carrier, a revoluble drum or rim .over
which the earrier runs and by which it is
moved, and méans for applymg power inter-
nally and directly to the inner surface or face
of the drum or rim, for the transmission :of
the lift or pull on the endless carrier to be
approximately in the straight line or plane of
travel of the-inner surface of the carrier and
at-the line of initial engagement of the drum
orrim and the carrieron the loaded s1de, sub-
stantially as described.

2. Inanelevator,the combination ofan cnd—
less carrier, a revoluble drum: or rim on the
periphery of which the belt travels, and a
driving-pinion applying power internally and
directly to ‘the inner surface or face of-the
drum or rim, for transmitting a direct 1lift or
pull ‘to the endless carrier apprommately in
the straight line or plane. of travel of the in-
ner surfaoe at-the line of initial engagement
of the drum or rim and the carrier on the
loaded side, substantially as deseribed.

3. Inanelevator,thecombination of an.end-
less carrier or belt provided with buckets, a
revoluble drum on the periphery of which the
carrier or belt travels, a:driving-pinion. for
applying power internally and directly to the

‘inner sarface or face of the drum orrim on

the loaded side, for. transmitting a direct lift
or pull to the endless carrier or belt approxi-
mately in the straight line or plane of the
travel of the inner;surface't:hereof at the line
of initial engagement of the drum or rim and

the carrier or belt ‘and a driver for the pin-

ion independent of the drum or rim:and its
shaft, substantially as deseribed. :

4. Inan elevator,the combination.of an end-
less carrier or belt provided with buckets, a
revoluble drum or rim on the periphery of
which the carrier or belt travels, a driving-
pinion for applying power internally and im-

-mediately on the inner surface or faceof.the

drum or rim, transmitting a direct lift or pull
to the endless carrier or belt approximately

“in the straight line or plane of- travel of the

inner sulface thereof at the line of initial en-
gagemeiit-of the drum or rim and the ecarrier
or belt, and an electric or high-speed motor

5. Inanelevator,the combinationof an-end-

“less carrier or belt, a revoluble-drum or rim,
‘& fixed shaft on which the drum or rim is

mounted, and a power-transmitting. pinion
between the fixed shaft and the 1nter10r sur-
face or face of the drum or rim and in en-

“gagement therewith on the loaded side for the
‘resistance of the load to operate and regulate
the: power, substantially as described.

6.-In an elevator, the combinationof anend-
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I for dI‘IVan' the drum or rim and reducing the -
speed by du'ect connection: of the pinion W1th
“the drum or rim dispensing with intermedi-
ate speed reducing mechanism between the
pinion and the main driver, substantially as
~described.
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less carrier-belt, a drum or rim over which the
belt runs and by which it is driven, and a
driving-pinion applying power internally and
direct to the inner surface or face of the drum
or rim in a forward direction with the travel
of the belt at the j unction-point of the belt
and the drum or rim on the loaded side and
against the weight or resistance of the loaded

’51de of the belt for increasing the effective

force exerted, substantially as described.

7. Inan elevator,trhe combination of an end-
less carrier-belt, a revoluble drum.or rim over
which the belt runs and by which it is trav-
eled and a driving-pinion internally and di-
rectly engaging the inner surface or face of
the drum or rim adjacent to the loaded side
andintheline extending between the centerof
the drum or rim and the junection-point of
engagement of the belt with the drum or rim
for giving a direct-line pull or lift in a

“str a,lcrhh fmwald direetion on the endless belt,

substanhally as described.

8. In anelevator,the combination of an end-
less carrier-belt, a revoluble drum or rim over
which the belt runs and by whiech it is frav-
eled, a shaft on which the drum or rim is
mounted a pinion located in-line with the
shaft and the junction-point of initial en-
gagement of the carrier-belt with the drum
or rim on its loaded side arranged to inter-
nally and directly engage the inner surface

-or face of the drum or rim and apply a di-

rect-line lift or pull on the carrier-belt at
the inner surface and against the weight or
resistance of the load, substantially as de-
seribed.

9. Inan elevator, the combination of an end-
less carrier-belt, a' drum or rim over which
the belt runs and by which it is driven and
means internally and direcily engaging the
inner surface or face of the drum or rim and
proportionately to the carried load of the belt
and transmitting power direct to the rim on

‘the loaded side against the weight or resist-

ance of the load accordmvly as the load is
heavy or light creating a varying direct pres-
sure and frlcmonal contaet and drive for the
drum or rim, substantially as desecribed.

10. In an elevabm the combination of an
endless carrier-belt, a revoluble drum or rim
over which the belt runs and by which it is
traveled and a power-transmitting means in-
ternally and directly operating on the inner
surface or face of the drum or rim in a for-

35
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ward direction with the travel of the load of 355

the belt and in the direction of theline of pull
coinciding with the plane of the inner surface
of the belt on the loaded side for giving the
power the benefit of the weight or resistance
of the load, substantially as deseribed.
JOHN M. HOWARD.
Witnesses:
THOMAS A. BANNING,
BELLE W. BARRY. =




