H. C. ALGER.
LOST MOTION TAKE-UP FOR PRINTING PRESSES OR THE LIKE.

1917,

APPLICATION FILED NOV, 26,

Patented Sept. 26, 1922.

1,430,274.

29 €<

T

54| ¢/

Il

e ——— 3

| | E— |
o4
\!\W .n.«,_ /4] 2 Q\“ :
w\._n‘.w_\: &4 X< \ £9
,nw\.,ﬁ/o | ] ) 15 !
eMm 99 & € £y
12\\ 6¢€ /
N/
Pl
. m ) N
s N
7 J/// — 7
. P \H i
z9 Y Ty
24
=44 e NG Z
T St
£C /%
24

| L\%




10

15

20

25

" 30

35

40

45

50

55

Patented Sept. 26, 1922,

UNITED STATES

1,430,274
PATENT OFFICE.

HARLEY C. ALGER, OF OAK PARK, ILLINOIS.
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Lo dll whom it may concern :

Be it known that I, Harvey C. Arcer, a
citizen of the United States, residing at Oak
Park, in the county of Cook and State of
Hlinois, have invented a new and useful
Lost-Motion Take-Up for Printing Presses
or the like, of which the following is 2 speci-
fication.

My invention relates to improvements in
devices for eliminating the lost motion or
back lash that is common between various
moving parts of printing presses or similar
machines which are driven by gears and has
for its object the construction of a lost mo-
tion take up which may be applied to a
train of gears or a series of gears driving
the various parts of such a machine wherebv
the lost motion or back lash bLetween the
teeth of the gears may be reduced or elimi-
nated. A further object is to provide a
mechanism for this purpose which will be
simple and effective and which may be ap-
plied to a long train of intermeshing gears
or to a series of gears which may comprise
two or more trains of intermeshing gears
operatively connected by shafts, chains or
other mechanism. A still further object is
the construction of such a device which may
be adjustable and which may automatically
take up lost motion as it increases due to
wear of the parts.

In printing presses it is usally very de-
sirable that each moving part of the press
shall move at exactly the same speed or at
some definite ratio of the speed of some
other part of the press. For example, in
the ordinary rotary web printing press it is
very desirable that each set of printing cyl-
inders shall revolve at exactly the same sur-
face speed without lost motion or back lash
and that the relation of speed between the
printing cylinders and the folder mecha-
nism shall be steadily constant without lost
motion or back lash.  The various parts of
such a press are usually driven by a number
of gears. Parts of the press may be driven
by one set of two or more gears or by a
train of gears while other parts may be
driven by another set or train of gears and
one set or train of gears may be operatively
connected by shafts, gears, chains or other
suitable connections to drive another set or
train of gears, the whole comprising & series

of gears operatively connected for driving-

the press mechanism. In order that a gear
may run smoothly and efficiently it is nec-
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essary that its teeth be constructed so as to
allow a slight clearance between: the teeth
of the gear with which it meshes. This
clearance allows lost motion or back lash
between the gears and although when new
this lost motion between a single pair of
gears may be slight, it is accumulative so
that the lost motion between the first and
last gears of a train or series of gears may
be considerable and may allow a variation
in the speed between various parts of the
press. This lost motion may allow one set
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of printing cylinders to jump ahead of an-

other set of printing cylinders due to. their
momentum, thus causing poor registry whicn
is especially undesirable when printing more
than one color, or nerhaps causing the web
to break, thus delaying the operation of the
press. Or the ratio of speed of the folder
mechanism to the printing cylinders may
vary slightly, breaking the web or causing
a variation 1n the cutting off or folding of
the printed signature. Or, again, due to
lost motion in the gears of the folder mech-
anism alone, the cutting off may vary with
respect to the collecting or folding, either
causing poor quality or perhaps even caus-
ing the folder to choke and fill up with the
crumpled web. + These difficulties are fur-
ther multiplied. as the gears wear and the
lost motion consequently increases. :

Attempts have been made to reduce lost
motion by using double gears on a shaft
meshing with double gears on another shaft
or by constructing a gear which is split in
two perpendicularly to its axis and provid-
ing means for adjusting the two parts of
the gear to take up wear. Thege methods
however are costly and are not conveniently
applied and no method has heretofore been
provided which eliminates the lost motion
from a whole train of intermeshing  gears
or from a series’ of operatively connected
gears simply and effectively.

In my invention it will be seen.that T
operatively connect. the last of a train or
series of gears back with the first or driv-
ing gear of the train or series of gears so
that while the gears drive from one to an-
other through the intermediate gears or
shafts, each gear is held back by the suc-
ceeding gear and cannot move ahead faster
than 1t is driven by the preceding gear.
The working surfaces of the teeth of all
gears are therefore held in contaet so that
1o one gear can jump ahead but must move
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it is driven by 1

at the exact speed at which
ost motion or

the preceding gear without !
back lash.

In the drawing, Figure 1 shows a side
elevational view of rotary web pnmmo
press to which one form of my invention has
besn adapted.

Referring to the drawing, 1 represents
the frame of the press proper while 2 repre-
sents the folder end of the press which may
comprise cutting off, collecting, folding and
delivering mechanism as will be more fully
described. The press may be driven through
any convenient connection with the various
gears of the press or the press may be pro-
vided with a main drive shaft as shown a$
3, suitably supported in bearings 4, 5 and 6,
exten ding from the frame of the press. 'Fhe
shaft 3 may be operated by any suitable
source of power as, for e::a-nple a motor 9
having a driving plmon 8 which meshes with
a gear 7 secured to the shaft 3. Pinned to
the shaft 8 is the main drive gear 11, in this
case a bevel gear, which meshes with a
bevel gear 12 soumno a part of a series of
opﬂmtlvely connected gears for driving the
press. Lhe bhevel gear 12 is ro‘mtably
nounted on a shaft 35 together with a spur
gear 13 to which it is Qecm‘ely attached. The
gear 13 meshes with a gear 14 which operates
the first plate ¢ yhndcr shown at 86, through
suitable connection, and the gear 14 drives
a gear 15, connected to operate the first im-
pression cylinder, shown at 43. The gear
15 drives a suitably mounted idler gear 16
which in turn drives an idler gear 17 and
gear 17 then drives a gear 18 which i con-
nected to opar‘lte the second impression cyl-
inder shown at 44. The gear 18 drivesa gear
19 which operates the second plate cylinder,
shown at 37. ‘A shaft 38, rotatably mounted
in bearings 29 and 40 o3 stending from the
press frame may be used to transmit power
from the cylinder drive gears to the folder
mechanism. A bevel gear 20 secured to
gear 19 meshes with a bevel gear 21 which
15 secured to shaft 38 and 2 bevel gear 29 se-
cured to the other end of shaft 38 meshes
with a bevel gear 23 which ig rotatably
mounted on a shaft 41 together with a spur
gear 24 to which it is secure]y attached. The
spur gear 24 drives a gear 25 which may
carry a roller over which the web passes as
shown at 45 for delivering the web to the
folder mechanism as will be more fally de-
scribed. The gear 25 drives a suitably
mounted idler gear ‘)6 which in turn drives
a gear 27. The gear 27 drives a gear 42 and
these two gears may be adapted to operate a
pair of rotary shear blade ecylinders, nob
shown such as are cmnmonly nsed to cut off
the web ag lb passes between the cylinders.
The gear 27 also drives an idler gear 28
which in turn drives an idler gear 2 99. The
gear 29 drives geéar 80 which may be ar-
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ranged o operate a collecting cylinder in

line with the gear -m shown af 46. The
gear 30 drives a gear 31 shich may operate
a delivery cyh}m shown at 47. The gear
81 drives a gear 32 which is mounted on a
shaft 48 with and secursd to a bevel gear
33. The bevel gear 33 drives a bevel gear

34 which may be monnted co—@xnﬂy with the
gear 11 on the main drive shaft 8. This con-
nection may be made between any two ge

having intermediate miu 11@55??19 gears be«

Iween “them operatively connectad by sha:
teeth of the gears or other mechanism and in
the dmwmo it is shown as forming con-
nection bemeﬂﬁ Lh° driving gear and the
final driven gear of & long series of gears.
Further {hlq connection may be made
rigidly by pinning or otherwise securing

ferable in many

sbion y~eldubh 80
) @Hv take up lost

tion d,ue to weari g of the gears and 1t 18

further desivable to make the connection ad-

justabie.

gear 34 to shait 3 but

In the drawing 3 have shown ohe means
for wa)mphsm‘lz' these resulis, collar 49
is mounted on the &:ha t 3 al 1wl may ‘oe se-

curely ati
set screw 66.
loosely on shaft 8
conditions be a‘b
of a set screw ¢
monnted on shatt 8 and th
are cont wwied by & col
A lug 52 exter
of gear 34 L,nd
lar 80 to a pomt i,‘o.
adjusting screw 54 is vota
lug 53 and lug 52 1
threade d end of the
ing the screw 54

mCL@LK to 1 the ‘
A ; it
L gec

=

Iars 4 m(l 5(»
» shown at 51.

irom the hub
ends from col-
hlug 52. An
me mounted in
aceive the
SCTewW S0 thm by turn-
gear 34 may be turned
the p sition of the gear
far may be adjustec.
(34 mounted on &
carriage 05 is adapted to apply ink fo plat
cylinder 36 and = s“t of 1:11\ o vollers 66
mounted on a carriage 67 is m,ap‘iﬂd to apply
ink to plate cy]*‘r)cker 37.
A roll of paper 55 is shown mounted on
a spindle 56 “which ig rotatably received in
bearings at elther side of the press one ‘of
which is shown at 57. The web 58 unwinds
from the roll 55 as the press is operated
and passes over snitable rollers 59, 60 and
61 and between cylinders 36 and 43 where
one side of the web is printed. The web
then passes around impression cylinder 43
between cylinders 37 and 44 where the other
side of the web is printed.  The web then
passes over a roller S,J and to roller 45
which delivers the web vertically downward
between the shearing cylinders which ‘are
in line with gears 27 and 42 where the web
is cut into sheefs of the desived size. The
sheets then pass to the collecting cylinder
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46 which may collect the sheets in the de-
sired order and transfer them, folded, to
the delivery cylinder 47 which delivers the
folded sheets or signatures to a belt con-
veyor or carrier 63 which may be arranged
to convey the signatures from the press.
As before mentioned, the press is driven
by the motor 9, which revolves pinion 8 in

. a clockwise direction “when viewed from

10

15

the folder end of the press and gear 7,
shatt 3 and gear 11 are revolved in a
counter clockwise direction when viewed
from the same point. (Gears 12 and 13 are
therefore driven in a counter clockwise -di-
rection and the driving power is trans-

mitted through the train of intermeshing.

gears from 13 to 19 inclusive through gears
20 and 21, shaft 38, gears 22 and 23 through

" the train of intermeshing gears 24 to 32 1n-
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clusive -and through gear 83 to gear 3%
which is mounted on shaft 3.

The operation’ of the press itself will
be evident from the preceding description
and the operation of the present invention
as applied to the press will be better under-
stood from the following description of the

connection referred to. In making the con-

nection between gear 84 and shaft 3, the
shaft 3 is held stationary by any conveni-
ent means and all the gears from 11 to 34
inclusive are held back in a direction re-
verse to their driving movement by turning
gear 34 backward go that each gear holds
back on the preceding gear and the working
surfaces of the teeth of the gears are held
in contact, thereby taking up any lost mo-
tion or back lash. Collar 49 is then se-
cured to the shaft 3 by means of the get
screw 68. When so set the gear 34 will
hold back on gear 33 and each gear in the
train or series will hold back on the pre-
ceding gear so that each gear will be held
from jumping ahead thus eliminating lost
motion between the gears. The gear 34
may be adjusted to hold back with still
greater force by turning the adjusting
screw 54 so that lug 52 will be drawn to-
ward lug 53 thus tightening the coil spring
51. The spring will then form a yieldable
connection which will tend to hold gear 84
back so that the working surfaces of the
teeth of the gears will be held in contact by
the action of the spring even when the gears

have become worn which provides for auto-.

matically taking up the lost motion as the
teeth of the gears wear. If desired the
cear 34 may be connected without the yield-
able connection by securing collar 53 to
shaft 3 by means of the set screw 69 and
then adjusting the gear 34 by means of the
adjusting screw 54 as abovegdescribed which
will more positively hold back gear 34 and
each preceding gear thus eliminating the
lost motion. Further when the shaft 8 is
long there will be considerable torsional

tion of the device as set forth. .

springing of the shaft so that the shaft it-
self may form a yieldable connection with-
out the use of the spring 51. S
When' desired, the invention can of course
be applied to all of the gears driving any
part of the press mechanism or, to a por-
tion of the press driving gears as for ex-
ample, the folder gears as shown in the
drawing. Tor this purpose the shaft 83
with its connecting gears 20 to 24 inclusive
may be removed and the folder mechanism
may be driven by means of a bevel gear
70 secured to shaft 3. The bevel gear 70
drives a bevel gear 71 which is secured to a
shaft 72 mounted in bearings 73 and 74 ex-
tending from the press frame as shown in
the drawing. DMounted with and secured
to gear 25 mnear the top. of the folder there
is a bevel gear 75. A bevel gear 76 mount-

ed on shaft 72 may be moved toward the:

upper end of the shaft until it meshes with
bevel gear 75 in which position it may be
secured to shaft 72 by means of a set screw
77. The folder mechanism will then be
driven from shaft 3 through gears 70 and
71, shaft 73 and gears 76, 75 and 25 to 31
inclusive, while the connection back to shaft
3 will be made by gears 82, 33 and 84, as
before described. o S
" From the foregoing deseription it will be
evident that with this invention several
sets of two or more intermeshing gears in
various parts of the press may be oper-
atively connected together and the lost mo-
tion of the whole series comprising one or
more sets of intermeshing gears may be
eliminated by a single adjustment. For

a
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example.the gears 11 and 12 form one set -

of intermeshing gears, the gear 12 is oper-
atively connected with the gear 13 by means
of shaft 35, gears 13 to 19 form. a second
set of intermeshing gears, gear 19 is con-

nected with gear 20, gears 20 and 21 form-

a third set of intermeshing gears connected
to a fourth set of gears 22 and 28 by the
shaft 38, shaft 41 connects gear 23 with
gear 24, gears 24 to 32 form a fifth set.of
intermeshing gears connected by a shaft
38 with a sixth set of intermeshing gears
33 and 34. Shaft 3 connects gear 34 back
again with gear 11 thus forming a second
connection between the gears at each end
of the series. Tt is evident that the pair of
gears 11 and 34 may have one or many sets
of intermeshing gears operatively connect-
ed between them and the lost motion may
be eliminated from the whole series by
making a second connection as described
between the gears at each end of the series
which will hold the working faces of the
teeth of the gears in contact.

In the above description I have set forth
one form of my invention but I do not wish
to confine myself to the particular construc-
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as my inveniion and destre
Letters Patent is:
g s press ov she like, a
of ope rat (/1;71°CLQC1 gears 103’ Gl‘i
a part of the press mechanism, a gear for
drivin g a series, a gear driven by the series
means :qclumng g shaft tending to
drive the driving gear from the driven gear
whereby lost motion between the gears is
elminated.

9. In a printing press or
of oper ‘1t1vdy connected gears

C],aii“l

by 1
p 7ini
1vely

What I
to protect |
1. In a

ﬂ(‘

and

the hl’\, a series
for diiving

a part of the press mechanism, a genr for
driving the series, a ,e‘“ deiven by the
geries and means including two coaxial op-

eratively conmected gear o) operatively con-
necting said driving and driven gears where-
by the driven gear tends to drive the driving

like, a series
“for dr 1V1ng
paru o? thv , 2 shaft hav-
ing at least two gears of the series mounted
thereon anl means for yieldably connecting
at least one of the two gears ‘to the shaft
vhereby the working surfaces oi the teeth
of the gears are held in contact.

4. In a printing press or the 111{\.)7 a series
of eraulvuy connected gears for driving
a part of the press mecb 'mwn, a shaft hav-
ing at least two gears of the series mounted
thereon and an ad]v stable member for con-
necting at least one of the gears to the shait
vhe‘"eb v the working surfaces of the teeth

£ the gears are held in contact.

5. In a printing press or the like, a series

pre

Fd
[oXX
a

Ss me ha 1870

‘h

iy

S operatively (:onnﬂcted intermeshing gears
for driving part of the press “mech-
wnisiu, o shaft adapted o transmit power to
cear at one end of the series and having
ounted therson a gear at the other end of

1 series and means for connecting said

o
e

S O
-t 3
(ZQ

ot
:5:

said

end gears to the shaft whereby the WOI‘]{IDO’
n

surfaces of the teeth of the gears in the»

serieg are held in contact.

6. in a printing press or the like, a se-
rles of 0 pﬂmtwely connected gears for driv-
ng a }am of the press mechamsm, shaft
Laving at least two gears of the series
nounted thereon and means for connecting
the two gears to the shaft whereby the
working surfaces of the teeth of the gears
are held in contact.

7. In a printing press or the like, two
traing of gears each train comprising a
iving gear a driven gear and mtermedlate
mte:r.mcs‘nno gears between the driving and
dmveq gears, means for transmitting power
from the dri 1ven gear of the first tra,m to
the driving gear “of the second train and
means for covnactmg the driven gear of
fme second train back with the driving gear
of the first train whereby lost motion. . be-
m'oen the gears in both trains is eliminated.

In Lcstlmon} whereof I have affixed my
smnatme in the presence of two subscribing

witnesses.

@ ]

HARLEY C. ALGER.
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W 1Lnesses
E. H. Durr,
Frma ALGDR,

40

45

50

55

60

65



