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This invention relates to the polishing or 
cleaning of ?at surfaces, and more particularly 
to the provision of means for cleaning mirrors. 
In the manufacture of mirrors it is, of course, 

necessary, in order to achieve maximum output 
and low costs, to make manufacture as automatic 
as possible and this has been done as far as con— 
cerns the‘ silvering of the back of the mirrors, 
and the coating. of the silvered surface with a 
protective covering, but it has hitherto been nec 
essary to clean and polish the front of the mirror 
by hand. 
Taking the production of flat glass mirrors as 

an example, machines have been employed hav 
ing means for conveying the plate glass from 
which the mirrors are made, lying face down, past 
stations at which the silvering solution is sprayed 
on the glass, the solution dried, and a protective 
coating sprayed on the silvered surface, and also 
dried. The ?nishing of the front of the mirror, 
has, however, required that the mirrors should 
be removed from the machine by hand, allowed 
to dry which required several hours time and 
then turned over on their backs in order that 
paint or other protective material which has 
leaked around the edges of the mirror onto the 
front, should be cleaned off and the surface then 
polished. 
The hand ?nishing of the mirrors required the 

use-of several persons in order to keep up with 
the output of the silvering machine and also 
involved considerable loss from breakage in han 
dling. 

It is therefore an object of this invention to 
provide mechanical means to carry out the final 
cleaning and polishing of the front surface of 
the mirrors, which means can be added to the 
'silvering machines, but may also be arranged as 
separate machines if desired or preferred. 
A further object of the invention is to provide 

means for continuously moving the mirrors face 
down, as they Would be delivered from the back 
coating machine, past a series of mechanisms 
effective ?rst to clean the faces of the mirrors 
by applying cleaning solution on a soft surfaced 
element frictionally engaging the surfaces of the 
mirrors, and ‘then carry the cleaned mirrors past 
elements effective to remove the moisture and 
cleaning medium from the mirror faces and to 
dry them. 
Another object of the invention is to provide 

a. mirror ?nishing machine having means for 
continuously moving themirrors face down past 
a, plurality of elements operating on the faces of 
the mirrors, the means moving the‘mirrors being 
arranged so as to leave the faces of the mirrors 
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unobstructed while being operated on by the-ele 
ments. 

It will be evident that the element applying 
cleaning solution and acting to clean the mirrors 
will need to be cleaned from time to time and 
it is a further object of the invention to arrange 
the cleaning element and a supply of cleaning 
solution as a self-contained unit which may‘ be 
readily removed, when required, for cleaning and 
renewal of the cleaning solution. 
The ?lm of cleaning solution and the cleaning 

medium, which may be ?nely ground pumice, is 
di?icult to remove unless the ?lm is dried, when 
the pumice Wil1 be in the form of a ?ne dust on 
the mirror surface and may be readily brushed 
off, accordingly it is a further object of the inven 
tion to provide means directing a blast of air 
against the mirror surface in cooperation with 
rotary brush means to secure complete drying of 
and removal of the cleaning medium from the 
faces of the mirrors. 

Still further features and objects of the inven 
tion will hereinafter appear from the following 
speci?cation and accompanying drawings which 
illustrate embodiments of the invention at pres 
ent deemed preferable, but it is to be understood 
that various changes and modi?cations may be 
made in the described embodiment of the inven 
tion without departing from the scope of the in 
vention as intended to be de?ned by the ap 
pended claims. 
In the accompanying drawings: 
Fig. 1 is a plan view of the mirror cleaning 

and polishing means of the invention arranged 
as part of a continuous conveyor fed mirror mak 
ing machine. 

Fig. 2 is a side elevation of the mechanism 
shown in Fig. 1. 

Fig. 3 is a section on the line 3—3 of Fig. 1. 
Fig. 4 is a section on the line 4—4 of Fig. 3. 
Fig. 5 is a fragmentary section, drawn on an 

enlarged scale, of a cleaning element taken on 
the line 5—5 of Fig. 4. 

Fig. 6 is a fragmentary detail showing an alter 
native arrangement of drive means for thev ma. 
chine. 

Fig. 7 is a fragmentary detail in side elevation 
showing an alternative means of holding the mir 
rors against the cleaning element over which the 
mirrors are passed. 
In the drawings the numeral It indicates the 

end of a continuous conveyor mirror silvering 
machine and I2 indicates the cleaning and pol 
ishing means of the invention arranged as a con 
tinuation of' machine it. 

The‘ end of the conveyor belt of the mirror 
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making machine is shown at I4. At the end of 
the conveyor belt I 4 which runs over the end belt 
pulley I5 the mirrors, according to the prior 
practice, would be lifted off, turned over and 
cleaned by hand, but according to this invention, 
a. continuation of the machine is provided hav 
ing vertical and longitudinal framing member 
and providing a prolongation I8 of the bed of 
the main machine. 

In order to pass the mirrors H from the main 
machine onto the prolongation of the bed a roll 
I8 is positioned arranged with its axis parallel 
to belt pulley I5 and mounted in spring loaded 
bearings 28. Spaced along bed I8 is a second 
roll 22 similarly mounted in spring loaded bear 
ings 24. A plurality of wide endless belts 28 runs 
on rollers I8 and 22 and bear against the upper 
side or back of the mirrors, the faces of which 
are supported on a plurality of small freely ro 
tating rolls 28. 
The belts 28 are pressed into firm engagement 

with the backs of the mirrors by rollers 38, 32 
mounted on longitudinal bars 34 the ends of 
which are supported on the shafts 35 of roll I8 
and 38 of roll 22. Bars 34 are connected by 
transverse rods 48, forming a rigid and relatively 
heavy framework. The roll I8 serves to drive 
belts 26 by engagement with the mirrors carried 
under it by belts I4, or by engagement with the 
belts I4 if no mirror is passing under roll I8. 

Roll 32 is positioned above a roll 42 which acts 
as a driving pulley for a series of narrow belts 44 
which act to carry the mirrors H from the belts 
26 through the remainder of their travel through 
the machine. Roll 42 is driven in any suitable 
manner from the main machine, as for instance 
by a driving chain 46 engaging with a chain 
sprocket 48 mounted on the shaft of roll 42. 

Belts 44 are arranged in a looped path over 
rolls 58 mounted in the plane of the machine 
bed, and lower belt pulleys 52 mounted below the 
machine bed, and over a clearance belt pulley 
52 keeping the return run of the belt from end 
belt pulley 5| below the level of the lower pulleys 
52. 
A plurality of rolls 54 mounted in spring 

loaded bearings 58 are arranged to bear against 
rolls 58 so that the mirrors are held ?rmly on 
the belts 44 and passed along the bed of the ma 
chine from one pair of rolls 58, 54 to the next. 
It is to be understood that the various rolls com 
ing in contact with the mirrors are surfaced with 
suitable soft material such as rubber. 
The cleaning and polishing element operating 

on the lower or front face of the mirrors com 
prise a series of brushes 58 and a washing roller 
68 all of the cleaning and polishing units being 
driven by a motor 82. Motor 62, through driv 
ing pulley 84 and belt 66, drives a belt pulley I58 
on the shaft of the brush 58 second from the end 
of the machine. At the opposite side of the ma 
chine a double chain sprocket ‘I8 is mounted on 
the shaft of the brush and drives chain ‘I2, riding 
on chain sprocket ‘I8 and a chain sprocket ‘I4 on 
the shaft of the last brush 58 which is thus ro 
tated. 
A second chain ‘I8 driven by the double chain 

sprocket 18 is mounted on chain sprocket 18 on 
the shaft of the ?rst brush 58, and a belt pulley 
88 on the shaft drives a belt 82 mounted on belt " 
pulley 83 on the shaft of a small diameter bristle 
brush roll 84 rotating in operative contact with 
a felt covered washing and cleaning roll 86 
mounted in a cleaning compound container 88. 
Washing roll 86 is driven by chain sprocket 98 
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on the opposite end of the shaft of the first brush 
58, chain 92 riding thereon, and driving chain 
sprocket 94 on the shaft of the washing roller. 
Both the washing roll 86 and brush roll 84 

are mounted in bearings in the walls of container 
88, which is kept supplied with a cleaning solu 
tion, such for instance as one containing ?nely 
powdered pumice. The container is mounted 
for ready removal so that the cleaning solution 
may be changed, as shown in Fig. 4. The trough 
like container 88 is supported at the left end, as 
seen in Fig. 4, by the left hand edge of the bot 
tom of the container engaging on the upper edge 
of a horizontal frame member 98 and abutting 
the inturned ?ange of an upper horizontal frame 
member I88. 
The upper edges of the container 88 are pro 

vided at their inner ends with a pair of out 
wardly projecting pins on which are mounted a 
pair of small rollers I82 disposed in transverse 
channels I84 supported on the frame of the ma 
chine and which extend the full width of the 
frame. These rollers serve to support the left 
end (Fig. 4) of the container 88 for rolling move 
ment on the channels I84 during insertion of the 
container as well as when removing it from the 
frame. Upon the container reaching the fully 
inserted position, its inner end can be lifted to 
repose on the upper edge of the frame member 
88. In this elevated position of the container 
end, the rollers I82 are lifted off of the channels 
I84. 
The container 88 is held in inserted position 

by means of a swinging latch I86 which may be 
engaged with an upturned lip I88 secured to an 
upper horizontal frame member I89, when the 
right hand end is lifted until it contacts the in 
turned lower ?ange of member I89 and the re 
ceptacle is thus securely held in position. The 
container 88 may be readily removed by disen 
gaging belt 82 from pulley 83, releasing latch I86, 
and then moving the container slightly to the 
right to allow the left hand end to fall slightly, 
and the rollers I82 to engage the channels I84 so 
that the container end is now supported on the 
channels by the rollers. This affords sufficient 
slack to chain 92 to enable it to be readily re 
moved from sprocket 94 after which the trough 
88 may be rolled to the right, removed with the 
cleaning rollers mounted therein, emptied, 
cleaned and re?lled with cleaning solution and 
replaced in position by reversing the described 
sequence of steps. 

It will be understood that only a small quantity 
of cleaning compound need be held in the lower 
part of the receptacle, the brush roll which is 
mounted in the lower part of the trough, wetting 
the surface of the felt covered roller 86 and 
brushing dirt therefrom. The felt covered roll 
rotates rapidly against the lower face of the 
mirrors as they are carried over it on the rolls 
28 and effectively washes or scours paint smudges, 
grease and the like from the faces of the 
mirrors. 

It_has been found that the last thin film of 
pumice adhering to the face of the mirror is 
very hard to remove if the glass is at all damp, 
and an air blast tube III) is arranged extending 
transversely of the machine between the last 
brush roll and the brush roll preceding it. 
The air tube III) is provided with perforations 

directing the air against the glass mirrors travel 
ling over it, with the result that the pumice re 
maining on the surface is in the form of a ?ne 
dust which is completely removed by the last 
brush roll 58. 
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The pressure air tube is connected in any suit 

ableway tothe pressure air-lines usuallyinstalled 
in. manufacturing shops. In the modi?cation 
illustrated‘ in Fig. 6' a motor H2 is shown driving 
a sprocket H4 through a speed reducing gear 
box by which the speed of the drive may be 
brought to that‘ desired. Sprocket Hi5 drives 
chain HE which drives a chain sprocket iii-l, se» 
cured on. the shaft of belt driving roll 42. 
In the modi?cation shown in Fig. '7 an ar 

rangement. of rollers H8 is shown mounted in 
bars. I29‘ which may be substituted for‘ the roller 
arrangement 32, 30- and bar 315 shown in con 
nection with the feed of the mirrors to the wash 
ing and cleaning roller 69 in Fig; 1. The obiect 
of‘ the modi?cation shown in Fig. 7 is to secure 
an, even pressure on the backs of the mirrors as 
they are fed over the cleaning unit. 
In the operation of making'completely ?nished 

mirrors by the use of the ?nishing machine for 
the faces of the mirrors, it will be noted that 
the machine receives the mirrors from the main 
machine at the same sneed that they are de 
livered to it since the cleaning element belts are 
driven only by frictional contact with the con 
veyor belt of the main machine, and no rela 
tive motion between the conveyor belts of the 
cleaning unit and the ?nished backs of the mir 
rors can take place, thus avoiding damage to the 
silvering of the mirrors. 

After passing the cleaning element the mirrors 
are conveyed by the single looped conveyor belt, 
and therefore at a uniform speed. between the 
cleaning and polishing brush rollers, but are 
drawn across these brushes by rollers driven only 
by friction from the conveyor belt so that again 
any relative movement between the backs of the 
mirrors and the conveying means is avoided. 
The mirrors are carried throughout the ma 

chine on belts on which they are held by rollers 
rotating at the same peripheral speed as the 
belts, and thus cannot be scratched or marred in 
any way and are delivered from the machine 
without the necessity of any hand operation, thus 
avoiding the usual routine of hand cleaning and 
polishing the mirrors, and effecting a consider 
able saving in cost of manufacture. 
What we claim is: 
1. An automatic machine for cleaning the faces 

of mirrors, including: means for continuously 
moving mirrors face downward through the ma 
chine; a trough containing cleaning ?uid ar 
ranged below and transverse to the path of the 
mirrors; a rotary brush mounted in said trough 
in contact with the cleaning ?uid; a cleaning roll 
mounted in said trough and contacted by said 
rotary brush and supplied with cleaning ?uid 
thereby, said cleaning roll engaging With the 
faces of the mirrors during their passage; re 
leasable means effective to retain the trough in 
operative position and to be removed for cleaning 
and renewal of the cleaning ?uid; and drive 
means for said rotary brush and cleaning roll 
arranged to be releasable to permit Withdrawal 
of said trough. 

2. A machine for cleaning the faces of mirrors, 
including: an elongated frame; mechanism at the 
forward end of said frame for conveying mirrors 
face downward and in a horizontal path for 
wardly along the frame; rotary means for apply 
ing cleaning ?uid to the mirror faces as the mir 
rors are moved by said mechanism; a plurality 
of rotary brushes between the rotary means and 
the rear end of said frame arranged at spaced 
intervals along the frame and extending trans 
versely thereof; rolls mounted transversely in 
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6 
said frame and arranged in groups along the 
length thereof with two of the rolls of each group 
situated on opposite sides‘ of a rotary brushand a 
third roll beneath the brush; a plurality of end 
less belts trained over each pair of rolls and un 
der the third roll providing belt stretches extend 
ing horizontally bet‘. een adjacentbrushes form 
ing horizontal supports for the mirror and when 
moved carrying the mirrors from brushto brush 
and leaving the faces of the mirrors exposed to 
contact by the brushes; and means for driving 
the belts and the mechanism. - 

3. A machine as embodied inclaim 2, wherein 
said driving means is common to the mechanism 
and thebelts. 

4. A machine as embodied in claim 2, wherein 
pressure rolls are- mounted on the frame above 
said belts and between the brushes for holding 
themirrors against said belt stretches. 

5. A machine as embodied in claim 2, wherein 
an air jet pipe is supported transversely on said 
frame immediately ahead of the last of said 
brushes for drying the cleaning fluid on the faces 
of the mirrors so that it will be removed from 
the mirror faces by the last brush. 

6. A machine for cleaning the faces of mirrors, 
including: an elongated frame; mechanism at 
the forward end of said frame for conveying mir 
rors face downward and in a horizontal path for 
wardly along the frame; rotary means for apply 
ing cleaning fluid to the mirror faces as the mir 
rors are moved by said mechanism; a plurality of 
rotary brushes between the rotary means and 
the rear end of said frame arranged at spaced 
intervals along the frame and extending trans 
versely thereof; rolls mounted transversely in 
said frame and arranged in groups along the 
length thereof with two of the rolls of each group 
situated on opposite ‘sides of a rotary brush and 
a third roll ‘beneath the brush; a plurality of end 
less belts trained over each pair of rolls and under 
the third roll providing belt stretches extending 
horizontally between adjacent brushes forming 
horizontal supports for the mirror and when 
moved carrying the mirrors from brush to brush 
and leaving the faces of the mirrors exposed to 
contact by the brushes; common driving means 
for the mechanism and the belts; pressure rolls 
mounted on the frame above the belts and be 
tween the brushes for holding the mirrors against 
said belt stretches; and an air jet pipe supported 
transversely on said frame immediately ahead of 
the last of said brushes for drying the cleaning 
fluid on the faces of the mirrors so that it will be 
removed from the mirror faces by the last brush. 

'7. An automatic machine for cleaning the faces 
of mirrors, including: a frame; means for con 
tinuously moving mirrors face downward through 
the machine; spaced channels on the frame ar 
ranged below and transverse to the path of move 
ment of the mirrors; a trough containing a clean— 
ing ?uid; rollers carried by the trough and en 
gaging said channels for removably supporting 
the trough on the frame; a brush rotatably 
mounted in the trough adjacent the bottom 
thereof to contact the cleaning ?uid therein; a 
cleaning roll rotatably mounted in the trough 
above and in contact with the brush; said roll 
engaging at its upper side the faces of the mirrors 
during movement thereof by said means; and 
drive means for the brush and the roll. 

8. A machine as embodied in claim 7, wherein 
the drive means is releasable to permit with 
drawal of the trough. 

9. An automatic machine for cleaning the faces 
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of mirrors including: a frame; means for con 
tinuously moving mirrors face downward along 
the frame; a, trough containing a cleaning ?uid; 
a rotary brush mounted in the trough; a clean 
ing roll mounted in the trough above and in con 
tact with the rotary brush; driving means for 
said brush having a driven part on the brush with 
a ?exible driving part on the frame engaging the 
driven part; driving means for said roll having a 
driven part on the roll and a ?exible driving part 
on the frame engaging the driven part; means 
on the frame for removably supporting the trough 
thereon below and transversely of the path of 
movement of the mirrors and to occupy an ele 
vated position in which said roll has contact with 
the faces of the mirrors as moved by said mirror 
moving means, and a lowered position in which 
the ?exible driving part for the roll can be dis 
engaged from the driven part to allow removal of 
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the trough; and latching means for securing the 
trough in elevated position. 

SAMUEL MOSS. 
JULIUS DORSm. 
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