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1o all whom 1t may concern:

Be 1t known that I, Cumarues H. Gravy,
citizen ot the United States of America, re-
siding at Denver, in the county of Denver
and State of Colorado, have invented cer-
tain new and useful Improvements in Dumb-
Waiters, of which the following is a speci-
fication. _

This 1nvention relates to new and useful
improvements 1n dumb-waiters and more
particularly in the class of devices by means
of which dishes and other articles are car-
ried to and from the dining room of a res-
taurant or hotel through the instrumen-
tality of horizontally moving conveyers.

The object of my i1nvention resides in the
provision of an apparatus of simple con-
struction and great practicability in use,
which 1n addition to the endless conveyers
by which the dish trays are carried from
and to the kitchen, includes a mechanism
whereby said trays when carried from the

determined points in the dining room.

The apparatus has, furthermore, one or
more supplementary conveyers which are
employed to carry orders, money or other
small articles from the dining room into
the kitchen. -

I attain the above objects by the nrech-
anism shown in the accompanying drawings
1 the various views of which like parts are
stmilarly designated and in which—

Iigure 1, represents a longitudinal sec-
tional view of the apparatus, Fig. 2, an en-
larged, fragmentary plan view of the same,
with the top of the casing in which the cou-
veyers and other parts of the mechanism are
1nclosed, omitted, If1ig. 3, a vertical section
taken along the line 3—3 Fig. 2, Fig. 4, a
transverse section taken along the line 4—4
Fig. 2, Fig. 5, a similar section taken along
the line 5—5 Tg. 2, Fig. 6, a fragmentary
side elevation of one of the ends of the de-
vice, I'ig. 7, an enlarged, vertical section of
a portion of the apparatus, showing the
mechanism by means of which the dish-
carrying trays are automatically lifted from
the conveyer and deposited at stations in
the dining room, Fig. 8, a horizontal sec-

tion taken along the line 8—8 Tfig. 7, the

conveyers and members of the above named
mechanism having been shown in elevation,

I1g. 9, a fragmentary side elevation of one

of the trays employed in connection with

the apparatus, showing the stops which by |

!

‘procured. The top

engagement with a member of the mechan-
isms at the stations, cause the tray to be
lifted from the conveyer upon which it was
carried, Ifig. 10, a horizontal section taken
along the line 10—10 Fig. 9, Fig. 11, a frag-
mentary view similar to Fig. 7, with the

60

vertically movable parts of one of the be-

fore mentioned mechanism in the raised
position and, Fig. 12, a perspective under-
neath view of the dish carrying tray.
Referring to the drawings by numerical
reference characters, let the numeral 2
designate a rectangular casing which may

extend the entire length of the dining room
and which projects at one of its extremities,

3, 1nto the kitchen, pantry or other apart-

65
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ment from where the articles of food, dishes - |

and utensils used in the dining room, are
of this casing which
may be used by the employees of the dining-

| room as a counter or a depository for dishes

and articles of food, is provided with a plu-
rality of openings 4, which designate the
stations at which the trays coming from the

[kiatchen, are deposited in the dining room

and which may be closed by means of lids 5.
The end 3 of the casing is provided with
two platforms 6 and 7 upon which the trays
in which the dishes are carried to and from
the dining room, are deposited and whose
upper surfaces are in a plane with the end-
less conveyers 8 and 9 which extend the en-
tire length of the casing. -
While I do not desire to limit myself to
the use of any special construction or ma-

terial, I preferably form the conveyers 8

and 9, of two chains carried parallel over
sprocket wheels mounted upon parallel
shatts which are revolubly supported in
bearing boxes at opposite ends of and in
transverse relation to the casing 2.

In the drawings, the shafts, sprocket
wheels and chains comprised in the upper

conveyer 8, by which the trays are carried.

trom the kitchen to the dining room, are re-
spectively designated by the numerals 10,

12 and- 13 while the similar parts included

in the lower conveyer 9, which returns the

trays from the dining room, are indicated

by the reference characters 14, 15 and 16.
In constructing a conveyer of more than

ordinary length, it may be formed of a plu--

rality of consecutively arranged, endless
chalins, by the use of intermediate shafts 102

and 14* carrying two sets of juxtaposed
sprocket wheels 12* and 152 This construc-
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tion has been shown in Figs. 1, 2, and 3
of the drawings, although for convenience
in explanation, 1t has been assumed that
each of the two conveyers is composed of
two single endless chains. Idle pulleys 17

‘mounted upon transverse shafts, support the

upper sides of the chains to prevent their
sageing in consequence of their own or im-
posed weights. One of the end shafts 13 of
the upper conveyer, 8, is provided with a
pulley 18 through the instrumentality of
which power is transmitted to the continu-
ally moving parts of the apparatus, from a
conveniently located source of energy.

The casing 2 is constructed with double

side walls to provide spaces 2* 1In which the

boxes employed to carry the various trans-
verse shafts, are disposed, and the upper
portions of these spaces are occupied by the
supplemental conveyers 19 by which orders,
money and other small articles are con-
veved from the dining room to be delivered

in inclined chutes 20 at the kitchen end 3 of

the casing. -

Each of the two conveyers 19 is composed
of an endless belt which is carried around
pulleys 21 upon shafts 22 mounted trans-
versely of the casing near 1ts ends.

To facilitate depositing articles upon
either of the conveyers 19, the outer walls o1
the sides of the casing are formed with open-
ings 222 as has been shown in Fig. 3 ot the
drawings.

In the operation of the apparatus, the
conveyer 8 by which the trays are carried to
the dining room, travels in the direction ot
the arrows ¢ Iig. 8, and this movement 18
transposed into a similar movement of the
conveyers 9 and 19 in opposite direction,

through the instrumentality of sprocket

wheels 23, 24 and 25, mouanted outside the
casing respectively upon the protruding ex-

tremities of shafts 10, 22 and 14, and a chain

96 which, being carried around the wheels
94 and 25 on the driven shafts 22 and 14,
exteriorly engages the intermediate wheel

23 upon the driving shatt 10. _
The trays 27 in which the dishes and

utensils are carried to and from the dining
room, are formed in their bottom surfaces

with parallel grooves 27* which are adapted

to receive the two chains of which the longi-

tudinally moving conveyers 8 and 9 are

composed for the purpose of preventing
lateral displacement of the tray when im-
posed thereon. When placed upon a table
or other flat surface the trays are supported

upon legs 27¢ which prevent their-bottom

from coming in contact with said surface
and soiling the same with oil brought in the
orooves by the chains of the conveyer. Iach
tray 27 is furthermore provided in one of its
sides with a plurality of adjustable stops

through the instrumentality of which the

mechanisms designed to deposit the trays at

3

B
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the various stations of the casing are actu-

ated. These stops, which are best shown 1n
Figs. 9 and 10 of the drawings, consist of
arms 28 which are normally disposed In
vertical order within a recess 29, in the side

The fulecrumed ends of the arms are
formed with cams which engage springs
31 placed in the recess and designed to main-
tain, in codperation with said cams, the arms
either in their retracted or in their operative
position which latter is shown in broken lines
n Kig, 10.

Below each of the openings 4 in the top

of the casing, which designate the stations at
which trays carried into the diming room
by the conveyer 8, are deposited, 1s arranged
a mechanism which when actuated by one of

the stops on the moving tray, lifts the latter

from the chains upon which it was carried
and ralses it to a point above the counter
from where it is removed by the employees
of the dining room to be subsequently re-
turned to the kitchen by means of the con-
veyer 9 upon which it 1s placed through
doors 32 1n the sides of the casing.

Each of the above mentioned mechanisms
comprises a lifting element composed of four
rack-bars 83, disposed oppositely m juxta-
position to the inner surfaces of the side
walls of the casing and which ave vertically
movable in angle-guides 34 rigidly secured
upon said walls, _

The teeth of the racks, which are formed
in an edge of each bar are operatively en-

‘oaged by gear wheels 35 upon shafts 36

which are rotatably mounted transversely of
the casing 2 and which are connected by
means of sprocket wheels 87 and a chain 38
to move 1n unison in the same direction.

A bar 39 is horizontally - slidably sup-

ported in U shaped brackets 40 secured to a
side of the casing, and this bar carries one
extremity of a transverse shaft 42, the other
end of which is slidably supported 1n a bear-

ing 43 at the opposite side of the casmg.

The shaft 42 connects by means of a chamn
44 and sprocket wheels 45 and 45, with one ot
the end shafts 10 of the conveyer 8, so as to
move in unison therewith and it carries a
pinion 46, which when the sliding bar 39 1s

m one of its extreme positions, meshes with

the adjacent one of the gear wheels 35 which

engage the rack-bars 33.

of the tray and which are fulcrumed at one
of their extremities upon a vertically dis-
posed rod 30. _

75

80

30
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100

100

110

120

A laterally extending pin 47 on the bar-39,

projects through a longitudinal slot m a
Jever 48 which is fulecrumed at 1ts lower ex-
tremity, upon the side of the casing and
which extending above the upper surface of
the conveyer 8, 1s, in practice, engaged by one
of the stops 28 on the tray 27,

The levers 48 at the various consecutive

stations increase in length progressively

125
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5

from the end 3 of the casing to its opposite | The sliding bar having, by its return move-
ment, carried the pinion 46 out of mesh _

extremity, the end of the shortest one at the
first station, projecting in the path of the
lower stop on a tray carried upon the con-
veyer 8, that of the one at the second sta-
tion in the path of the second stop and so on
to the last station at which the lever is long-
est to be engaged by the uppermost stop of
the series arranged at the side of the tray.
It will thus be understood that the em-
ployee at the kitchen end of the apparatus
can pre-determine by placing one of the stops
of the tray imposed upon the conveyer %,
In its operative position, at which one of
the various stations said tray will be lifted
from the chains to be deposited upon the
top of the casing. '
When by the engagement of the stop on
the tray with the end of the lever 48, the
bar 39 1s moved so as to bring the pinion 46
1N engagement with the gear wheel 35, as is
shown 1n Fig. 7, a gravity pawl 49, drops
In position in a notch cut in an end of the bar

~and thereby locks the Iatter agalnst retro-

25

30

35

40

45

- the sides of the

00

grade movement. The pinion 46, which ro-
tates continuously by reason of its connec-
tion with the shaft of the conveyer 8, Im-
parts a rotary movement to the cooperative
shafts 36 and this movement is transposed
through the instrumentality of the gear-
wheels 35, into an upward movement of the
rack-bars 33. The latter are provided at
their upper ends, with imwardly projecting
lugs 50 which normally extend below the
upper surface of the conveyer 8 and which
when the said bars move upwardly, engage
the under surface of the superposed tray so
as to raise it from the chains upon which it
was disposed.

Projecting inwardly from the sides of the
casing in the path of the upwardly moving
tray, are four resilient stops 51 the free
upper ends of which protrude above ‘the up-
per surface of the counter. When the tray,
impelled upwardly by the bars 33, engages
the stops 51, the latfer are pressed against
casing until the said tray
has passed, when they reassume their normal
posttion to arrest downward movement of
the tray when the bars 83 are released and

by their gravitative tendency, return to their
- normal, lowermost position. The release of

0H

6O

65

the bars at the time they have reached their

uppermost position, is accomplished by the |
cooperative actions of a lug 52 at the lower

end of one of the bars and a spring 53 on
the bar opposite at the same side of the
casing, the former of which engages o pro-
Jection on the pawl 49 so as to raise the lat.
ter out of engagement with the shiding bar
39 which is subsequently impelled to ijts
original position by the action of the Spring
03, which, prior to the engagement of the
lug 52 with the pawl 49, had been engaged
and tensioned by ‘the

opposite end of the bar. |

with the gear 35, arrests further upward
movement of the bars 33 and the latter, im-
pelled by gravitation, will at once drop to
their original position, leaving the tray they
carried upwardly, supported upon the resili-
ent supports 50 at the top of the casing.

As ‘the operation of the apparatus has
been referred to at intervals in the course of
the foregoing description, no further ex-
planation is deemed necessary at this point
and I wish it understood that while I have
shown and described the apparatus in the
best form now known to me, variations in
the arrangement and construction of the
various parts comprised therein may be re-
sorted to without departing from the spirit
of my invention. I

“What I claim and desire to secure
ters Patent is: _

1. In a dumb-waiter,the combination with
a surtable casing, of an endless conveyer
horizontally movable therein, a plurality of
lifting devices consecutively arranged on
sald casing, a tray carried upon said con-
veyer and having

of vertically arranged, adjustable stops,

mechanisms adapted to operate said devices

and each including an actuating lever, the
levers of the various mechanisms projecting
respectively in the paths of the correspond-

by Let-

70

75

80

85

90

a corresponding plurality

95

Ing stops on the tray so as to be impelled

thereby.

2. In a dumb-waiter, the combination with
a suitable casing, of an endless conveyer
horizontally movable therein, a tray carried
on said conveyer, an elevator on said casing
adapted to engage said tray, a mechanism
adapted to operate said elevator and to be
actuated by the movement of the conveyer,
and stops at the upper portion of the casing
acapted to arrest downward movement of
the tray when it has been raised by said ele-
vator beyond a predetermined elevation.

3. In a dumb-waiter, the combination with
a suitable casing, of an endless conveyer
horizentally movable therein, a tray carried
on said conveyer, an elevator on said casing
adapted to engage said tray, a mechanism
adapted to operate said elevator and to be
actuated by the movement of the conveyer, a
device adapted to lock said mechanism
against retrogradation during the upward
movement of the elevator, stops at the upper
portion of the casing adapted to arrest
downward movement of the tray when it
has been raised by the elevator beyond a
predetermined elevation, and a means to re-
lease the said mechanism at a predetermined
point of the upward movement of the ele-

100

105

110

116

120

125

vator whereby the latter is rendered free to

move 1n opposite direction.
4. In a dumb-waiter, the combination with
a- suitable casing, of an endless conveyer

120
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posed of a plurality

' mcl;, 2

4

horizontally movable:theféin,

on said conveyer, an elevating device having

a vertical rack and adapted to engage sald

tray, a gear wheel engaging said rack, a
movable element including a driving pinlon
and adapted to be actuated by the movement
of said conveyer so as to carry said PinLon
‘n mesh with said gear, and stops at the
upper portion of the casing adapted to ar-

rest downward movement of the tray when

it has been raised by said device beyond a

predetermined elevation.

= Ipn a dumb-waiter, the combination with
o suitable casing, of an endless conveyer
horizontally movable therein, a tray carried
on said conveyer,
of vertically movable
members having vertical racks and acdlapted
to engage sald tray, codperatively assoclated

gear wheels engaging said racks, a movable.
olement including a rotatory driving pinioi.

and adapted to be actuated by the movement
of the conveyer so as to carry said pinion in
mesh with one of said gears, and stops at
the upper portion of the casing adapted to
rrest downward movement of thetray when
‘+ has been raised by said device beyond a

predetermined elevation.

6. In a dumb -waiter, the combination

with a suitable casing, of an endless con-

veyer horizontally movable therein, a tray

carried on sald conveyer, an elevating de-
vice having a vertical rack and adapted to
engage sald tray, a gear wheel engaging said

rack, a movable element including a driving.

pinion and adapted to be actuated by the
movement of said conveyer so as to carry
said pinion in mesh with said gear, a means
adapted to cutomatically lock said element

against retrogradation during the upward

movement of said device, stops at the upper
portion oi the casing adapted to arrest
downward movement of the tray when 1t
has been raised by said device beyond a. pre-
determined elevation, and codperative means
on said device whereby said element 1s re-
leased and simultaneously returned to 1its
normal position at a predetermined point of
the upward movement
vice.

7 In a dumb - waiter, the combination
with a suitable casing, of an endless con-
veyer horizontally
carried on said conveyer, an elevating device
having a vertical rack and adapted to en-
aage said tray, a gear wheel engaging said
lidable element including a driving
pinion and adapted to be actuated by the
movement of said conveyer so as to carry
said pinion in mesh with said gear, a
oravity pawl adapted to lock said element
aoainst retrograde motion during the up-
ward movement of said device, a resilient

*

member on said device adapted to impel sald

sloment to its normal position, a projection | isms for converting the movement of the 1

a tray carried | of said device adapted to

an elevating device com-

casing, the said device

of the elevating de-

movable therein, a tray

069,269

_ disengage sald
pawl from said element at a
point of the upward movement of said de-
vice, and stops at the upper portion of said
casing adapted to arrest downward move-
ment of the tray when 1t has been raised by
<aid device beyond a predetermined eleva-
tion.

8 In a dumb-waiter, a suitable casing, a
tray, two endless horizontal conveyers mov-
ing simultaneously 1n opposite directions
and each adapted to carry the superimposed
tray and a means actuated by the movement
of one of the said conveyers, adapted to sepa-
ate the said tray therefrom and to deposit 1t
at a predetermined point of the said casing.

9. In a dumb-waiter, a suitable casing, a
tray, three endless conveyers horizontally
movable on said casing, two of them being

adapted to carry the Eﬁperimpased tray, a

means for converting the movement of one

of the said conveyers into a movement of the
other conveyers in the opposite direction,

and a means actuated by the movement of

the first named conveyer, adapted to sep-

arate the said tray therefrom and to deposit

1t at a pre-determined point of the sald cas-
Ing.

10. In a dumb - waiter, the combination
with a suitable casing, of a lifting device
movable thereon, an endless conveyer hori-
zontally movable within the said casing, &
mechanism for converting the movement of
the conveyer into an upward movement of
the said device, a means normally holding
snid mechanism in an inoperative position
and a tray carried on said conveyer and
adapted to release the said mechanism, when
it has reached a predetermined point of sald
being adapted to
raise the said tray from the said conveyer
and to carry it upwardly.

11. In a dumb - waiter, the combination
with a suitable casing,
movable thereon, an endless conveyer hori-
zontally movable within the said casing, an
adjustable mechanism for converting the
movement of the conveyer into an upward
movement of the said device, a means nor-
mally holding said mechanism. in an Inoper-
ative position, a tray carried on sald con-
veyer and adapted to release the said mech-
anism, when it has reached a predetermined
point of said casing, the said device being

adapted to raise the said tray from the said.

conveyer and to carry it upwardly, and a
eans to automatically retain the tray in its
elevated position during consequent down-
ward movement of the lifting device.

12. In a dumb - waiter, the combination
with a suitable casing, of an endless con-
veyer horizontally movable therein, a plu-
rality of lifting devices consecutively ar-
ranged on said casing, adjustable, mechan-

predetermined.

of a lifting device -
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sald conveyer independently into an upward
movement of each of the said lifting devices,
Separate means for holding each of the said
mechanisms in an inoperative position and a
5 tray carried on the said conveyer and hav-
ing adjustable means adapted to release any
one of the said mechanisms, the said devices
belng each adapted to raise the said tray |

from tiié' said conveyer and to carry 1t up-
wardly. -- 10

In testimony whereof I have affixed ‘my
signature in presence of two witnesses.

CHARLES H. GRAY.
Witnesses: h

G. J. RoLLaNDET,
M. L. Geary.
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