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UNITED STATES PATENT OFFICE.

AMOS L. FOREMAN, OF BALTIMORE, MARYLAND.

BOTTLE-WASHING MACHINE.

1.256,482.

Application filed May 13, 1915.

To all whom it may concern:

Be it known that I, Amos L. ForeMAN,
a citizen of the United States, residing in
Baltimore, Maryland, have invented certain
Improvements in Bottle-Washing Machines,
of which the following is a specification.

The bottle washing, rinsing and steriliz-
ing machine which constitutes the subject of
my present invention is of the same general
type as that forming the subject of my ap-
plication Serial No. 547,034, filed Mareh 3d,
1910, the main objects of my present inven-
tion being to dispense with the use of
brushes or equivalent devices for removing
the accumulation of foreign matter from the
interiors of the bottles, reliance for this pur-
pose being placed upon the forcible projec-
tion of jets of washing fluid, water or steam
against the surfaces to be cleaned ; to effect
final sterilization by the successive contact
first of water jets, then of saturated steam
jets, and then of live steam jets with the
interior of each bottle, and to so direct the
jets as to cause a rapid swirling movement
of the relatively thin film of fluid in contact
with all portions of the inner wall of each
bottle.

In the accompanying drawings—

Ficure 1 is a central longitudinal section
of the forward half of a bottle washing,
rinsing and sterilizing machine constructed
in accordance with my invention;

Fig. 2 is a similar section of the rear half
of the same;

Fig. 3 is an end view looking in the direc-
tion of the arrow Fioe. 1;

Fig. 4 is a side elevation of the pipe sys-
tem of the machine;

Fig. 5 is a vertical scetion on enlarged
seale of the cylinder of a hydranlic power
device forming part of the machine;

Fig. 6 is a horizontal section on the line
a—a, Fig. b;

Fig. 7 1s a top view of a part of the ma-
chine illustrating certain gearing used In
conneetion with the crate lowering and rais-
ing mechanism;

Fig. 8 is an enlarged vertical section of
one of the jet nozzles employed in connee-
tion with the washing. rinsing and steriliz-
ing devices of the machine;

Fig. 9 is a top view of the same, and

Figs. 10, 11, 12 and 13 are detached views
of certain elements of the machine not fully

5 illustrated in the general views.

The main tank of the machine extends

Specification of Letters Patent.
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Serial No. 27,802.

from end to end of the same and is divided
by partitions 1 and 2 into three compart-
ments, that adjacent to the front end of the
machine being in turn divided by partitions
3 and 4 into three chambers 5, 6 and 7 (see
Fig. 1) that nearest the rear end of the ma-
chine containing a single chamber 10 and
the intermediate compartment containing
two chambers 8 and 9 separated from one
another by a partition 11, as shown in
Fig. 2.

The bottles are treated while in an in-
verted position and while contained in their
carrying boxes or crates, the latter with the
bottles being fed intermittently forward
over the top of the tank and such movement
being arrested when the bottle carrying
crate is over each of the chambers of the
tank in order that the crate of bottles may
be pushed down into said chamber and sub-
jected to the action of the cleansing or other
devices contained therein.

'The continuity of the top structure of the
tank is interrupted above each of the cham-
bers 6 to 9, inclusive, for the reception of a
crate supporting .frame 12 which is sup-
ported upon ropes or chains 13 passing over
shaaves 14 suitably mounted upon bearings
at the sides of the tank, said ropes being
provided with counterbalance weights 15
(Fig. 8) whose tendency is to maintain the
frames 12 constantly in the elevated posi-
{ion shown in Figs. 1 and 2, while permit-
ting them to be depressed into their cor-
responding chambers when the bottle car-
rying crates mounted upon them are sub-
jected to pressure tending to cause such de-
pression.

The intermittent forward movement of
the crates is effected by means of pushers
16 carried by a frame 17 mounted upon the
top structure of the tank and having at
one end a handle 18 whereby it may be
moved forwardly and backwardly, forward
movement being imparted to it and to the
hoxes or crates when the frames 12 are ele-
vated and backward movement being im-
parted to said frame 17 during the time that
the bottle carrying boxes or crates ave de-
pressed into the chambers 6 to 9 of the ma-
chine, and lence interpose no obstruction
to such backward movement. After each
baclkward movement of the frame 17 a fresh
crate of bottles is fod into the empty space
above the chiamber 5, as shown by dotted
ines in Fig. 1, so that on the next forward
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movement of said frame 17 this fresh crate
of bottles will be fed into position over the
chamber 6.

The chambers 5, 6 and 7 of the compart-
ment at the front end of the machine con-

tain lye or other washing solution for the.

bottles, the chamber 5 being in communica-
tion through a pipe 20 with the inlet mem-
ber @ of a suitably located force pump A
{Fig. 13) and the chamber 6 being in com-
wiunication through a pipe 21 with the dis-
charge meinber 2’ of said pump. The cham-
ber 7 is connected to the pipe 20 through
a pipe 22 so that in the operation of the
machire the cleansing fluid is being con-
stantly discharged from the pump into the
chamber 6 and drawn into the pump from
the chambers 5 and 7, the fluid freely over-
flowing from the chamber 6 into the cham-
bers 5 and 7 over the tops of their partitions
3 and 4.

In the chamber 5 are located strainers 23
which serve to catch and retain any rela-
tively large particles of foreign matter car-
ried by the washing fluid which passes
through the chamber 5 on its way to the
pipe 20, and in the chamber 7 is a vertical
strainer 24 which performs a like function
in connection with the washing fluid pass-
ing through the chamber 7 to the pipe 22,
thereby preventing the cicgging of the jet
openings in the chamber 6 through which
the cleansing fluid is injected into the bottles
contained in said chamber, as will be here-
inafter described.

The heating of the washing fluid in the
chambers 5 and 6 is effected by means of
steam pipes 25 and 26 contained in said
chambers, these pipes receiving their supply
of steam from a pipe 27 which is proviged
with a valve 28 whereby the volume of flow
through the same can be conveniently regu-
lated. The steam issues from each of the
pipes 25 and 26 through a jet nozzle 29 con-
tained within a tubular casing 80 which is
of greater diameter than the nozzle and pro-
jects forwardly beyond the same, as shown
in Fig. 10, this tubular casing having open-
ings 31 therein for the entrance of water
from the chamber 5 or 8 so that the action
of the steam jet is to cauze a forcible flow of
fluid frem the chamber through the casing
30 and thence back into the chamber again,
thereby not only heating the fluid but set-
ting up such a circulation of the same in the
chamber as will effectually bring all por-
tions of it into contact with the steam from
the jet 29 and thus cause uniform heating
of the cleansing fluid. ,

Each of the chambers 5 to 10, inclusive,

-is closed at the bottom by a base plate 5=,

62, 7%, 8%, 9% or 10*, specially constructed with
reference to the particular function which
it is intended to perform in connection with
the chamber to which it is applied, thus the
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base plates of the chambers 6, 8 and 9 ave
centrally recessed to form chambers 6°, 8®
and 9* communicating at the bottom with
the Yipe whereby fluid under pressure is
supplied thereto, cach of these chambers be-
ing closed at the top by a plate 32 from
which project upwardly as many pipes 33
as_there are bottles in a crate, these pipes
being so disposed that as the crate of bot-
tles is pushed down into the chamber tha 75
various pipes wiil enter centrally the mouths
of their respective bottles and will extend
upwardly into the interiors of the bottles,
it being understood that the bottle crates
are so constructed as to properly support
the inverted bottles and prevent them from
dropping out of the crates.

ach of the pipes 33.is provided at the
top with a conical cap 34 ﬂFigs. 8 and 9)
having formed therein a plurality of tan-
gential nozzles 35 from which the fluid un-
der pressure will issue in the form of up-
wardly and forwardly directed jets which
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forcibly strike the inner wall of the bottle

and serve not only to remove adhering par-
ticles of foreign matter frem said inner wall
but also to cause rotation of the bottle so as
to bring all pertions of the surface of said
inner wall under the action of the jets, the
latter, as the bottles are depressad, begin-
ning their action upon the inside of the bot-
tle at the mouth and gradually advancing
their plane of action upwardly through the
bottle toward the kottom of the same as
the depression of the bottle into the cham- 160
ber of the tank continues, such action being
reversed as the bottles are raised from the
chamber. The effect of the tangential jets

is to cause a rapidly rotating film of fluid
which is relatively thin but is in intimate 10s
contact with the inner wall or bottom of
the bottle and acts powerfully to remove
any particles of foreign matter which may
be adhering to said inner wall or to the bot-
tom of the bottle,

At the same time that the bottle is thus
being cleansed internally the outside of the
same is likewise being cleansed by contact
of the same with the fluid contained in the
~hamber in which the bottle is immersed, the 115
level of said fluid in the chambers 5, 6 and
7 being normally in line with the tops of
the partitions 3 and 4. Not only is the fluid
contained in each of the chambers in con-
stant motion but the bottles thems-lves are 120
in rotation about their axes b2canss of the
action of the tangential jots of fluid upon
the inner surfaces of the bottles as before
explained, hence effective cleaning bo*h of
the insides and the outsides of the bottles 125
can be effected without the use of brushes
or equivalent scrubbing or cleansing de-
vices,

The depression of the bottle carrying
crates in the chambers 6. 7, 8 and 9 is ef- 130
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fected by means of depressors 36 which have
depending fingers 37 for entering between
the inverted bottles in the crate and prop-
erly centering said bottles in respect to the
jet pipes 33. Each of the depressors 36
ronstitutes a shallow tank with openings 38
in the bottom of the same so disposed that
one of these openings is directly above each
of the bottles in the crate. As the depressor
is thrust down into the washing fluid, hot
water, or other liquid contained in the cham-
ber below, it becomes filled with said liquid
and as the depressor rises above the level of
liquid in the chamber the liquid contained
in said depressor gradually flows therefrom
through the openings in the bottom thereof,
and pours over the bottoms of the inverted
bottles in the crate, thercby removing from
said bottoms of the bottles any foreign mat-
ters which may have been deposite there-
upon.

As before explained the lifting movement
of the crates is effected by the action of the
counterbalance weights upon the crate sup-
porting frames 12, and depression of the
crates is effected by means of a hydraulic
power cylinder 40 located at one side of the
tank and having a piston with rod 41 pro-
vided at its upper end with a rack 42, the
latter engaging a spur wheel 43 on a shaft
44, which spur wheel is in mesh with an-
other spur wheel 45 on a shaft 46, the latter
carrying spur wheels 47 which are in mesh
with rack bars 48 vertically guided in suit-
able bearings in crossheads 49 mounted upon
vertical supporting rods 50 at opposite sides
of the tank, as shown in Fig. 3.

The rack bars 48 carry spiders each con-
sisting of a member 51 at the lower end of
the rack bar and another member 52 at the
upper end of the rack bar, these upper and
lower members being connected by suitable
braces 53 so as to provide a rigid structure
which carries a pair of depressors 36, one
spider carrying the depressors for the cham-
bers 6 and 7, as shown in Fig. 1, and the
other carrying the depressors for the cham-
bers 8 and 9, as shown in Fig. 2. When,
therefore, the piston is moved frem the top
to the bottom of the cylinder 40 the de-
pressors will be lowered and the bottle car-
rying crates will be forced down into the
chambers 6, 7, 8 and 9, and When the piston
is caused to travel upwardly in the cylinder
40 the depressors will be raised and the bottle
carrying crates will be lifted from the cham-
bers by the supporting frames 12.

Within the chambers 6, 8 and 9, which are
equipped with the pipes carrying the jet noz-
zles, are disposed fixed vertical guide rods
54 which, by contact with the sides and ends
of the crates, serve to maintain the same in
their proper relation to the nozzle pipes and
prevent lateral shifting of the bottles out
The chamber 8 is

o

. .

a rinsing chamber in which the bottles are
subjected to the action of clean hot water
introduced under pressure into the chamber
by means of a pipe 55 which communicates
with the discharge end of a suitable pressure
pump conveniently located, the inlet end of
said pump being in communication, through
a pipe 56, with a strainer vessel 57 contained
in said chamber 8 and serving to provide for
the outflow of the water therefrom to the
pump preparatory to its return to the nozzle
pipes 33 through the pipe 55.

Between the washing chamber 6 and the
rinsing chamber 8 is interposed the chamber
7 which receives the final drip from the pre-
viously washed bottles and prevents any
carrying over into the rinsing chamber 8 of
the lye or other fluid with which the original
washing of the bottles was accomplished,
for, owing to the rapid whirling motion of
the body of liquid in the newly washed bot-
tles said liquid does not drain rapidly from
the bottles as they are lifted from the cham-
ber 6 but continues to drain therefrom after
they have passed into the chamber 7, suffi-
cient time, however, being afforded in the
transit of the bottles from the washing
chamber 6 into and through the chamber 7
to insure the complete drainage of the wash-
ing fluid from the bottles before they reach
the rinsing chamber 8.

The heating of the water in the rinsing
chamber 8 or the maintenance of this heat is
provided for by means similar to those em-
ployed in heating the washing fluid in the
chambers 5 and 6, that is to say, by means
of an injector 30* supplied with steam from
a valved branch pipe 27* leading from a
main steam pipe 60, as shown in Figs. 2 and
4. The main steam pipe 60 has a valve 61,
whereby the volume of flow through the
same can be regulated as desired and it also
has a valve 62 whereby flow through it may
be established or cut off as desired, this valve
being automatically opened and closed by
the rising and falling movements of the
spider which carries the depressors operating
in conjunction with the chambers 8 and 9
of the tank, the lower member 51 of said
spider carrying a pin 63 (Fig. 3) which co-
operates with a forked arm 64 (Figs. 3 and
11) on a stem 65 of the valve 62 so as to open
said valve when the spider descends and
close it as the spider rises.

The steam pipe 60 has a branch 66 leading
to the upper end of a coil 67 in the chamber
10 of the tank, the lower end of said coil
discharging through pipes 68 and 69 into the
jet pipes 33 in the sterilizing chamber 9 of
the tank, said pipe 68 having a branch pipe
#0 which communicates with a drain pipe 71
in said chamber 9, and said pipe 70 being
provided with a check valve 72 which opens
toward the pipe 68.

The hydraulic cylinder 40 is supplied with
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water under pressure from a pipe 73 which
communicates with a fourway valve 74 (Fig.
12) the casing of said valve having three
other branches 75, 76 and 77, the branch 75
leading to the upper end of the cylinder 40,
the branch 76 leading to the lower end of the
cylinder, and the branch 77 constituting the
exhaust pipe through which water can escape
from either end of the cylinder.

The valve 74 is provided with an arm
78 which is connected by a rod 79 to an
operating lever 80 at one end of the tank,
as shown in Fig. 1, said valve 74 when in
one extreme position opening communica-
tion between the inlet pipe 73 and the pipe
75 and between the pipe 76 and the exhaust
pipe 77, as shown in Fig. 12, and when in
the other position reversing these condi-
tions, that is to say, opening communica-
tion between the inlet pipe 73 and the pipe
76 and between the pipe 75 and the exhaust
pipe 77, whereby proper manipulation of
the lever 80 may be caused to force the pis-
ton either downwardly or upwardly in the
cylinder 40. The exhaust pipe 77 commu-
nicates with the branch steam pipe 66
throngh a check valve 81 which opens to-
ward the steam pipe 66 and when said valve,
Or a stop valve 81* adjacent thereto, is
closed, water may be diverted from the pipe
77 into a stand pipe 82 in which it is free
to rise and fall as its volume increases or
diminishes.

When the valve 62 in the steam pipe 60
is open steam under pressure has free access
to the pipe 66 and coil 67 and closes the
check valve 81 but when said valve 62 is
closed the flow of steam into the pipe 68
and coil 67 is cut off and the steam com-
mences to condense, which reduces the pres-
sure in said pipe and coil to a point below
the pressure in the exhaust pipe 77 of the
hydraulic eylinder, and in the stand pipe
82, and the check valve 81 then opens and
permits a flow of cold water into the pipe
66 and coil 67 so as to hasten the condensa-
tion of steam therein and produce a partial
vaeuum in the coil. This eauses the check
valve 72 to open and permits flow of water
from the sterilizing chamber 9 through the
strainer T1 aud pipe 70 into the lower end
of the coil, the latier becoming quickly
filled with water.

When the valve 62 is sgain opened pres-
sure of sienm forees (he water from the coil
6T throngh the pipes 68 and 69, closing
the chieek valve T2 and foreing into the bot-
thes i the chamber 9. from the jet nozgles
on the pipes 83 in sand ehuber, first water
contained in the Tower portion of the coil
67, then the hotter water from the steam
which was condensed in said eoil Ly contact
with the water therein and which, at the
same tie, heated said water, and then Jive
stenpr as the water dne fo condensation is

1,256,482

ejected from the coil and the live steam fol-
lows it, the effect of this action being the
complete sterilization of the bottles and the
heating of the same to a high temperature
prior to their removal from the machine.
As the inverted bottles leave the machine
they contain a rotating body of live steam
but as the body of the bottle is also at a high
temperature the steam will not be condensed
by contact with the inner wall of the bottle
but by contact with the central core of air,
and will be discharged through the inverted
mouth of the bottle, the inner wall of the
bottle, after such discharge, being perfectly
dry.

Communicating with the stand pipe 82
at points above 1ts connection with the ex-
haust pipe 77 are three branch pipes 83, 84
and 85, communicating respectively, with
the chambers 5, 8 and 9 of the tank, each
of these branch pipes being provided with
suitable stop valves 86 so that, when desired,
the contents of the stand pipe may be
drained therefrom into each or either of
said tanks 5, 8 and 9, in order to replenish
the volume of liquid therein if such action
becomes necessary.

At each end of the hydraulic cylinder 40
is a head 90 (Figs. 5 and 6) surrounding
the end portion of the cylinder and extend.
ing inwardly bevond that portion of the
same which contains perforations 91 through
which the water is admitted to and exhaust-
ed from the end of the cylinder. Contained
in the head 90, and surrounding the per-
forated portion of the evlinder, is a cham-
ber 92 with which communicates the pipe
75 or 76 through which water is conducted
to or from the end of the cylinder.

The perforations 91 are” disposed in an-
gular relation to the axial line of the cylin-
der 40 so that as the piston in the cylinder
moves away from either head 90 it will un-
cover one after another of said openings in
succession and will thus provide for a grad-
vally increasing avea for the inflow of the
water under pressure behind it, and as the
piston approaches eithier head of the cylin-
der the number of openings throueh whicl
the water can eseape is gradually decreased,
henee not only will the piston start to move
slowly and gradually inerease in speed but
its movement toward exch hoad of the cylin-
der will be gradually cheeked and any
shock or jur at the tevinination of its move-
ment ineither dirvection will therehy be
svoided,

T elaim i

1. The combination, in a bottle washing,
rinsing or sterilizine muchine, of a ligquid
containing vessel, s fluid pressure nozzle pro-
jeeting upwardly therein wnd Laving tan-
gentially disposed diseharge apertires, and
means for moving an inverted bottle down-
wardly and apwardly puast said apertares
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and into and out of the liquid in the vessel
whereby jets of fluid will be directed under
pressure tangentially against the inner walls
of the bottle to cleanse the same and will
5 cause said bottle to rotate in contact with
the surrounding liquid so as to simulta-
neously clean the outside of the bottle.
9. The combination, in a bottle washing
or rinsing machine, of a liquid containing
10 chamber, a vertically yielding support for a
crate of inverted bottles, a crate depressor
consisting of a tank having openings in the
bottom thereof, and means for raising and
lowering said depressor whereby, when it is
16 depressed, it will receive a charge of liquid
from the chamber below and, as it rises, will
discharge said liquid through the bottom
openings onto the bottoms of the inverted
bottles... |
3. The combination, in a bottle washing.
rinsing or sterilizing machine, of a series of
chambers, means for conveying crates of in-
verted bottles forwardly over said chambers
in succession, and means for depressing the
25 bottle carrying crates, said means compris-
ing a rack bar, means for raising and lower-
ing the same, a spider mounted upon said
rack bar and projecting in opposite direc-
tions therefrom, and a plurality of depress-
30 ors mounted upon the oppositely projecting
bottom members of said spider.
4, The combinaticn, in a bottle washing,

20

rinsing or sterilizing machine of a series
of chambers, means for conveying crates of
inverted bottles forwardly over said cham- 35
bers in succession, and means for depress-
ing the bottle carrying crates in succession
as they are brought into line with the cham-
bers, said means comprising a rack bar,
means for raising and lowering the same, a 40
spider mounted upon said rack bar and com-
prising upper and lower members and braces
connecting the same, and a plurality of de-
pressors mounted upon the oppositely pro-
jecting bottom members of said spider. 45

5. fhe combination, in a bottle washing,
rinsing, or sterilizing machine, of a series
of chambers, means for conveying crates of
inverted bottles forwardly over said cham-
bers in succession, means for depressing the 50
bottle carrying crates into said chambersin
succession as they are brought into line
therewith, said means comprising a rack bar,
means for raising and lowering the same,
and a cross head disposed at a higher level 55
than said chambers and provided with a
guide for said rack bar.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

AMOS L. FOREMAN.

Witnesses:

Kare A. BeapLe,
Hamivron D. TorNen.



