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connected to and drive? by the drive shaft, only after the 
drive shaft has rotated through a predétermined arc de 
termined by this lost motion connection thereby insuring 
that the two clutches will not be simultaneously engaged 
which would lóck the drive assembly. Through the two 
pairs of intermeshed gears the shaft that carries the 
printing plate is rotated in opposite directions as it is 
reciprocated in opposite directions with each of the pairs 
of gears håving a different gear ratio so that the angular 
extent of the rotation of the plate in opposite directions 
is different thereby continuously varying the rotative posi 
tion of the plate relative to its linear position and im 
parting an irregular motion pattern to the plate. 

It will be understood that the foregoing general de 
scription and the following detailed description as well 
are exemplary and explanatory of the invention but are 
not restrictive thereof. 

Referring now to the drawings, wherein like reference 
numerals are used throughout to designate like elemênts, 
the illustrative and preferred embodiment of the inven 
tion shown therein comprises housing or tank 10, only a 
fragmentary portion of which is shown, and which is 
adapted to contain a suitable etching fluid as well as 
suitable means for continuously spraying the fluid agai?st 
the face of a printing plate that is to be etched, all as is 
well known in the art. - 
Mounted upon housing 10 is the mechanism 12 which 

supports printing plate 14 within the housing and imparts 
a random motion to the plate during the etching opera 
tion. While this mechanism is shown as mounted on the & 
top or cover of the housing it may equally well be 
mounted upon a vertical or slanted wall of the housing 
so long as the acid spray impinges against the face of 
plate 14. The mechanism 12 comprises a base plate 16 
overlying and secured to the top of housing 10 by cap 
screws 17 or other suitable means. Mounted immediately 
above and in spaced relation to this base plate is the 
carriage 18 which is mounted upon rod 20 and elongated 
bar 22 for reciprocal movement therealong with this bar 
and rod being secured to plate 16 in any suitable manner, 
not shown. The carriage 18 comprises a pair of parallel 
plates 24 and 26 secured together in spaced relation by 
bolts 28 and spacers, 39. Overlying ånd secured to one 
edge of these plates is the upright plate 32 with the pair 
of Spaced rollers 34, between which is positioned bar 22, being supported generally between and extending from 
the opposite edge of these plates. Secü?ed to the upper 
surface of plate 24 and to the rear surface of plate 32, 
as by cap screws 35, are the laterally spaced blocks 36 
which are provided with coaxial bores 38 into which arë 
press fitted or otherwise secured suitable béarings, with 
stationarily mounted rod 20 being snugly but slidably 
received within these bearings. 

Reciprocation of carriage 18 along the parallel dis 
posed rod 20 and bar 22 is effected through the motor 
driven sector or mangler gear 40 which is stationarily 
mounted upon base plate 16 and rotated at a uniform 
speed through speed reducer 42 which is driven by motor 
44. Sector gear 40 is interposed between the spaced 
toothed racks 46 and 48, which are mounted upon the 
front face of plate 32 in parallel relation with bar 22 
and rod 20 so as to be alternately engaged by the toothed 
portion of the sector gear to thereby effect reciprocation 
of the carriage. Through this sector gear drive carriage 
18 may be continuously reciprocated with the amplitude 
of the reciprocation in each direction being equal to the 
circumferential length of the arc of the toothed portion 
of this gear and with the linear velocity of the reciproca 
tion being uniform throughout each reciprocal move 
ment. Reciprocal movement of the carriage is limited 
by stops 50 secured to rod 20 with these stops being so 
positioned that gear 40 will properly mesh with the teeth 
of råcks 46 and 48 upon becoming disengaged with one 
and engaged with the other of these racks. 
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4 
52 which extends through plates 24 and 26 being re 
ceived within suitable bearings 54 mounted within open 
ings provided in these plates with the upper bearing 54 
being interposed between collars 56 and 58 disposed on 
the upper end of shaft 52 and with the lower of the bear 
ings 54 having spacer ring 60 resting thereon. Base plate 
16 and housing 10 are provided with elongated slot 62 
parallel with the axis of reciprocation of the carriage 
and through which extends shaft 52 with flange 64 being 
secured to the inner end of the shaft. The printing plate 
14 is supported within housing i 09 during the etching 
process by support plate 66 which is secured to the inner 
surface of fange 64 by screws 68 with special clamp 
means 56 being provided to permit easy attachment and 
removal of the printing plate to and from the support 
plate. Leakage of acid spray from the interior of hous 
ing 0 along shaft 52 is prevented by baffle plate or ring 
member 70 which is positioned immediately below hous 
ing 72 secured to the underside of the top wall of tank 
19 and within which housíng is disposed floating ring 
74 with this baffil? plate, housing and ring forming a laby 
rinth which effectively prevents the escape of acid spray 
from within the tank or housing 10. 

Rotation of shaft 52 is effected, in response to recipro 
cation of the carriage, through the two gear trains 76 
and 78 with these gear trains respectively including drive 
gears 80 and 82 intermeshed with driven gears 84 and 
86 and with these driven gears being coaxial with and 
secured to shaft 52 by set screws 88 or other suitable 
means and maintained in spaced relation with each other 
by annular spacer 90 positioned between the gears and 
over shaft 52. Extending through and rotatably received 
in the central openings of driving gears 80 and 82 is the 
shaft 92 which is parallel with shaft 52 and is carried 
by and journaled to carriage 18. The lower end of shaft 
92 is mounted within bearing 94 which is retained within 
a Suitable opening in plate 26 by the spaced retaining 
rings i 96 with the shaft being prevented from moving 
axially with respect to carriage 18 by collar 98 and plate 
member 100 which are secured to the shaft on opposite 
sides of the bearing 94. Secured to the upper end of 
shaft 92 is sleeve 102 which is embraced within bearing 
104 being provided with a radial fiange which rests upon 
the upper surface of this bearing with the bearing 104 
being mounted within support member 106 which is se 
cured to the upper surface of plate 24 by screws 108 with 
these screws also being effective to retain bearing retainer 
ring 109 in place. Rotation of shaft 92 in response to 
reciprocation of the carriage 18 - is effected through the 
action of pinion 110 mounted on and secured to the 
upper end of sleeve 102, which is of reduced diameter 
for the recéption of this pinion, with the pinion being 
intermeshed with toothed rack 112 throughout the recipro 
cal movëment of the carriage and with this rack being 

5 stationarily mounted upon the machine in parallel rela 
tion with the axis of reciprocation of the carriage through 
any suitable mounting means, not shown. 
Through this rack and pinion drive shaft 92 is rotated 

in opposite directions as carriage 18 is reciprocated in 
opposite directions and in order for this rotation of shaft 
92 to be imparted to shaft 52 through gear trains 76 and 
78, respectively, the driving gears 80 and 82 have uni 
directional clutches 114 and 116, respectively, connected 
thereto with clutch 114 being a conventional over-riding 
type of unidirectional clutch arranged to cause shaft 92 
to rotate gear 82 when the shaft is rotated in the clock 
wise direction as viewed in Figure 1 and with clutch 
116 being a special type of unidirectional clutch which is 
effective to disengage gear 80 from shaft 92 when the 
shaft is rotated in a clockwise direction but is moved to 
the engaged position thereby effectively connecting this 
gear to shaft 92 for rotation therewith when the shaft is 
rotated in the counter-clockwise direction with clutch 
114 then permitting relative movement between shaft 92 

Carried by and journaled to carriage 18 is the shaft 75 and gear 82, 
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3. In an etching machine of the type wherein the etch 

ing acid is continuously sprayed against the plate to be 
etched, the combination of a carriage mounted for recip 
rocation through a fixed amplitude, a pair of spaced 
toothed racks provided ön said càrriage paralle with the 
direction of reciprocation thereof, a motor driven sector 
gear interposed between said racks and coacting there 
with to reciprocate said carriage in response to rotation 
of said gear, means operative to limit the reciprccal move 
ment of the carriage to the limit of driving engagémient 
of said sector gear with the respective racks, a shaft ro 
tatably mounted on said carriage and adapted to carry 
therewith a support for the plate to be i etched, means 
operative to rotate said shaft in response to reciprocation 
of said carriage including two gear trains of different 
ratios constructed and arranged to rotate the shafi tc a 
greater angular extent in response to reciprocation of the 
carriage in one direction than in the other. 

4. In an etching machine of the type wherein the etch 
ing acid is continuously sprayed against the plate to be 
etched, the combination of a carriage, means operative 
to reciprocate said carriage through a fixed amplitude, a 
shaft rotatably mounted on said carriage and adapted to 
carry therewith a support for the plate to be etched, means 
operative to rotate said shaft in response to reciprocation 
of Said carriage including a first drive mechanism opera 
tive to positively rotate said shaft in response to move 
ment of said carriage in one direction and a second drive 
mechanism operative to positively rotate said shaft in re 
sponse to movement of saidi carriage in the opposite direc 
tion, with the angular extent of the rotation effected by 
each of said drive mechanismis during each reciprccation 
of the carriage being different. 

5. En an etching machine of the type wherein the etch 
ing acid is continuously sprayed against the plate to be 
etched, the combination of a carriage, means operative to 
reciprocate said carriage through a fixed amplitude, a 
shaft rotatably mounted on said carriage and adapted to 
carry therewith a support for the plate to be etched, 
means operative to rotate said shaft in response to recip 

10 

rocaticni cf said carriage including first and second drive - 
mechanisms, each of said drive Inechanisms including 
clutch means operative to render one of the drive mecha 
nisms effective and the other ineffective to rotate said 
Shaft when the carriage is moved in one direction and 
Said other drive mechanism effective and said one ineffec 
tive when the carriage is moved in the opposite direction, 
said drive mechanisms being constructed and arranged so 
that the angular extent of the rotation effected by each 
during each reciprocation of the carriage is different. 

6. The organization of claim 5 wherein at least one 
of said drive mechanisms comprises a differential gear 
train. 

7. The organization of claim 5 wherein one of said 
clutches is spring biased to the disengaged position and 
is cam actuated to the engaged position with the cam 
actuator being effectiyê to move the clutch to the en 
gaged position only after the carriage has moved a fixed 
distance in the direction in which the clutch is operative 
to render the drive member with which it is associated 
effective to rotate the shaft. · 

8. The organization of claim 5 wherein the means for 
reciprocating the carriage through a fixed amplitude com 
prises a pair of spaced toothed racks provided on said 
carriage in parallel relation with the axis of reciprocation 
of the carriage and a motor driven sector gear stationarily 
mounted on said machine for rotation about its axis and 
interposed between said racks for alternate engagement 
therewith. 

9. In an etching machine of the type , wherein the 
etching acid is continuously sprayed against the plate to 
be etched, the combination of a carriage, means oper 
ative to reciprocate said carriage through a fixed ampli 
t?de, a shaft rotatably mounted ön said carriage and 
adapted to carry therewith a support for the plate to be 
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etched, means operative to rotate said shaft in response 
to reciprocation of said carriage including a first gear 
train effective to drive said shaft in response to move 
ment of said carriage i in one direction, a second gear 
traini effective to drive said shaft in response to move 
ment of Said carriage in the opposite direction, said two 
gear trains being of different effective gear ratios. 

10. The organízation of claim 9 wherein the two gear 
trains are driven in response to : reciprocation of the 
carriage through a common rack and pinion drive with 
the rack being stationarily mounted on the machine in 
parallel relation with the axis of reciprocation of the 
carriage and the pinion being rotatably mounted on the 
carriage, clutch means associated with each gear train 
and constructed and arranged to render a different one 
thereof ineffective - to drive said shaft when the pinión is 
rotated in its respective opposite directions. 

11. In combination with an etching machine, a car 
riage mounted on said machine for reciprocai novement, 
said carriage being provided with a pair of spaced toothed 
racks parallel with the axis of reciprocation of the car 
riage, a sector gear stationarily mounted on said machine 
for rotation about its axis and interposed between said 
racks for alternate i engagement therewith, means for 
driving said gear at a constant speed to thereby recipro 
cate i said carriage a constant linear velocity, a shaft car 
ried by and rotatably journaled to said carriage, said 
shaft extending into said machine and carrying at its 
inner end a support for a plate to be etched, first drive 
means including a gear train operative to effect rotation 
of said shaft at a definite angular velocity in response to 
movement of the carriage in one direction, second drive 
means including a gear train operative to effect rotation 
of said shaft at an angular velocity different from that 
produced by the first drive means in response to move 
ment of said carriage in the other direction. 

12. In an etching machine, a carriage mounted thereon 
for reciprocal movement, means operative to continu 
ously reciprocate said carriage through a fixed amplitude, 
a first shaft carried by and journaled to said carriage, said 
shaft extending into said machine and carrying on its 
inner end a support for a plate to be etched, a second 
shaft carried by and journaled to said carriage, means 
operative to rotate said second shaft in opposite direction 
in response to movement of said carriage in opposite 
directions, means interconnecting said first - and second 
shafts to cause said first shaft to rotate in response to 
rotation of said second shaft including a pair of gear 
drives each of which has a clutch associated therewith 
and constructed and arranged to render one of the drives 
effective and - the other ineffective when said second 
shaft is rotated in i one direction and said other drive 
effective and said one ineffective when said second shaft 
is rotated in the opposite direction, said gear drives being 
respectively of different gear ratios. 

13. In an etching machine, a carriage mounted thereon 
for reciprocal movement, means operative to continu 
ously reciprocate said carriage through a fixed amplitude, 
a first shaft carried by and journaled to said carriage, said 

- shaft extending into said machine and carrying on its 
inner end a support for a plate to be " etched, a - second 
shaft carried by and journaled to said carriage, a rack and 
pinion establishing a continuous drive for said second 
shaft in response to reciprocation of said carriage with 
said rack being stationarily mounted on said machine 
parallel with the axis of reciprocation of said carriage and 
with said pinion being effectively secured to said second 
shaft thereby effecting rotation thereof in opposite direc 
tions as the carriage reciprocates, a first pair of inter 
meshed gears with one coaxial with and felescoped over 
each of said shafts, one of said gears being directly se 
cured to its respective shaft with the other of said gears 
being interconnected with its respective shaft through a 
unidirectional clutch arranged to cause said gears to drive 
said first shaft when said second shaft is rotated in one 
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direction, a second pair of intermeshed gears with one 
coaxial with and telescoped over each of said shafts and 
with one of these gears directly connected to its respec 
tive shaft and the other interconnected with its respec 
tive shaft through a unidirectional clutch arranged to 
cause this second pair of gears to drive said first shaft 
when said second shaft is rotated in the other direction, 
said first and second pairs of gears being of different 
respective gear ratios. 

14. The organization of claim 13 wherein one of said 
clutches is constructed and arranged to rotate the respec 
tive gear only after the second shaft has rotated through 
an initial definite arc in the driving direction. 

15. In an etching machine, a carriage mounted there 
on for reciprocal movement, means operative to continu 
ously reciprocate said carriage through a fixed amplitude, 
a first shaft carried by and journaled to said carriage, said 
shaft extending into said machine and carrying on its 
inner end a support for a plate to be etched, a second 
shaft carried by and journaled to said carriage, a rack 
and pinion establishing a continuous drive for said second 
shaft in response to reciprocation of said carriage with 
said rack being stationarily mounted on said machine 
parallel with the axis of reciprocation of said carriage 
and with said pinion being effectively secured to said 
second shaft thereby effecting rotation thereof in opposite 
directions as the carriage reciprocates, two distinct drive 
mechanisms operative to impart the rotation of said sec 
ond shaft to said first shaft, each mechanism comprising a 
pair of intermeshed gears with the driving gear disposed 
over said second shaft in coaxial relation therewith and 
the driven gear disposed over the first shaft in coaxial 
relation therewith and secured thereto, a unidirectional 
clutch means effective to connect the drive gear to said 
second shaft when the shaft is rotated in one direction 
but ineffective to connect the drive gear to the second 
shaft when the shaft is rotated in the opposite direction, 
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10 
with the clutches of the two mechanisms being so effec 
tive when said second shaft is respectively rotated in op 
posite directions, said driving and driven gears of the 
two mechanism being respectively of different pitch di 
ameterS. 

16. The organization of claim 15 wherein one of said 
clutches comprising a driven and a driving member dis 
posed on said second shaft in coaxial relation therewith 
and having complementary mating surfaces, spring means 
interposed between said members urging the same apart, 
said driven member being integral with the gear and said 
driving member being interconnected with said second 
shaft through a lost motion connection requiring said 
shaft to rotate through a predetermined arc before being 
effective to rotate said driving member, cam means effec 
tive to move said members from the disengaged to the en 
gaged position where said complementary surfaces are in 
contact, said cam means including coacting cam surfaces 
formed on said driving member and a member secured 
to said shaft, said cam surfaces being - constructed and 
arranged to require said shaft to rotate through a sub 
stantial portion of said predetermined arc before moving 
said members into engagement. 

17. The organization of claim 16 wherein said com 
plementary surfaces are provided with coacting saw teeth 
that are intermeshed when said members are in engage 
ment. 
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