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Frederick Lamatsch, Grantwood, N. J., assignor to
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R. Hoe & Co., Inc.,, New York, N. Y., & corpora-

tion of New York

for .

Application April 28, 1934, Serial No, 722,876

18 Claims,

- This invention relates to a novel form of gear
structure in a drive applied to a pair of parallel
rotatable members to rotate same, and a mech-
anism for varying the distance between the axes
of the rotatable members and gears, without al-
tering the amount of clearance between the sides
of the teeth of the driving and driven gears. The
mechanism is particularly applicable for use with
cutting and folding cylinders of s printing ma-
chine, where it is hecessary to cut and fold prod-
ucts of varying thickness. .

It is one object of this invention to provide g
means whereby the axial spacing between s pair
of parallel cylinders or like members may be ad-
justed without altering the true driving relation
between a pair of gears which are connected to
said eylinders and are in direct meshed relation.

It is a further object to provide an improved
form of gear having a tapered toothed face,
which, when meshed with a similar gear, is

adapted to be moved to either side of the Iatter .

gear when . an increase or decrease in distance
between their.axes is made, without altering their
true driving relation. .

Another .object- is to provide a mounting for
two parallel.cylinders, one of which cylinders is
adapted. to be adjusted .toward or away from the
other, .and to also provide means to adjust the

position of one.of a pair of driving gears secured

thereto, in an angular sideward direction, to alter
the distance between.their axial centers.

A still further:object is to provide a calibrated
adjustment for :each. end bearing of a cylinder

which is mounted-in parallel axial alignment with
5 another -cylinder; one of said adjustments being

also adapted to-alter the sidewise position of one
of a pair of driving gears which are directly at-
tached to the cylinders.

. With the foregoing and. other objects in view,
which will appear as the description proceeds,

the invention resides in the combination and ar--

rangement of parts, and in the details of con-
struction hereinafter described and claimed.
Briefly stated, the device comprises an adjust-
ing mechanism for two cylinders which have their
spindles mounted in two side frame members.
One of said.cylinders is rotated preferably on a
fixed center and is driven from some portion of
the general machine drive. The other cylinder
is mounted in adjustable bearing members and
has a driven pinion gear thereon which is geared
in direct driving relation with a driving gear on
the first named cylinder. Said gear and pinion
have tapered faces and specially generated teeth
thereon which will permit an adjustment to be

(CL 74—397)

made to increase or decrease the distance between
their axes and still maintain the normal clear-
ance or backlash of the gears. -

The adjustable cylinder has an adjustment
means for adjusting the position of a bearing 5
on one end thereof, which includes & horizon-
tally movable bar having a cam actuating portion
which is adapted to engage a cam groove in the
bearing to adjust said bearing when the bar is
moved, and also has a forked member secured
thereto, which is adapted to shift the pinion
sideward at the same time the bearing is ad-
justed. When the pinion is moved sideward to-
ward the frame, the cylinder will be moved out-
ward simultaneously therewith, to increase the
distance between the cylinder axes, which move-
ment will cause the pinion to move in an angular
direction to follow the tapered face of the gear,
and by means of the specially formed teeth there-
on, will remain in normal running relation with
the gear. A similar movement of the horizontal-
ly movable bar in the opposite direction will cause
the cylinder to be moved inward to decrease the
distance between their axes. Another adjustment
member is appled directly to the adjustable bear-
ing at the opposite end of the adjustable cylin-
der and a calibrated collar is provided for each
of the adjustment members. When the readings
on each of said calibrated collars are in agree-
ment, the cylinders are in parallel glignment.

The preferred embodiment of the invention
is illustrated in the accompanying drawings,
wherein: .

Figure 1 is a plan view with parts in section
and parts broken away, showing two cylinders
mounted in parallel relation, adjustable members
to vary the distance between said cylinders, and
driving gears for the cylinders;

Pigure 2 is a fragmentary plan detail view of
the driving gears and a portion of the cylinders
adjusted to a position in which the space be-
tween the cylinders is increased;

Figure 3 is & view similar to Figure 2, showing
the cylinders adjusted to a position in which the
space between them is less than shown in Fig-
ure 1, and showing the driving gears in their
relative adjusted position;

Figure 4 is a vertical sectional view taken on
the line 4 of Figure 1, with parts broken away
and parts in elevation, showing an adjustment
member which controls the position of the pin-
ion gear, and one end bearing for the adjustable
cylinder; :

Figure 5 is a fragmentary view of the driving
gear showing several gear teeth in plan;
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Figure 6 is a fragmentary. detail view looking
in the direction of the arrcws 6 of Figure 5, and
showing the shape of the gear teeth Irom the
large diameter of the gear;

Figure 7 is a fragmentary detail view looking in
the direction of the arrow 1T of Figure 5, and
showing the shaps of the gear teeth from the
small diameter of the gear;

Figure 8 is a frazmentary view, similar to Fig-
ure 5, of the pinicn gear;

Figure 8 is a fragmentary detail view looking
in the dirsction of the arrow 8 of Figure 8, and
showing the shape of the gear teeth from the
small diameter of the pinion gear;

Figure 10 is a fragmentary detail view looking
in the direction of the arrow 18 of Figure 8, and
showing the shape of the gear teeth from the
large diameter of the pinion gear; and

Figure 11 is an enlarged fragmentary detail
view showing a portion of the gear and pinion
in meshed relation as seen from the large diam-
eter of the gear and the small diametfer of the
pinion.

Referring to Figure 1, two cylinders 15 and 16
are mounted in parallel spaced reiation between
two side frames {7 and 18 of the machine.. The
cylinder 6 has spindles (9 and 2f1 extending

therefrom and supported in bearings 22 and 23 .

respectively, which bearings are secured in a
fixed position to the side frames T and 18. A
bevel gear 24 is fixed to a reduced end of the spin-
dle 19 and is adapted to be driven by a pinion
indicated at 25, which is connected with the ma-
chine drive mechanism. Another gear 26 is also
fixed to the spindie 19 as shown in Figure 1.

The driven cylinder 15 has spindles 27 and 28

extending therefrom, .which are supported in
bearings 29 and &i, and the bearings are adjust-
ably mounted upon the frames T and i8 by
means of the stud and slot connections indicated
at 32 and 33 respectively. After an adjustment

is made, the bearings are clamped by means of

nuts on said studs indicated at 332. A pinion 34,
which mseshes with the gear 26, is secured to a
sieeve 30 and said sleeve is keyed to the spindle
€1 in such manner as to cause the pinion to
rotate with the spindle but to be movabie end-
wise thereof. An abutment plate 35 is secured
to the end of the spindie 27 and extends into the
path of the pinion sleeve 30.

Said pinion sleeve 30 is adapted to be moved
along the spingdle 21, by means of the forked end
31 of an arm 36, which arm is fixed to a hori-
zontally slidable bar 41. The said bar 41 is slid-
able within a bearing 42 and a bushing 44,
mounted within a gear housing 43, supported by
the side frame I7. As bkest shown in Figure 4,
the inner end of said bar is in the form of a
rectangular block 40, which is slidable within an
opening 45 in the adjustable hearing 29. A pad
41 _is secured to the upper surface of the block
portion 40 in an angular relation and extends
into an angulariy dispcsed cam slot 46, in the
adjustable bearing.

The opposite end 49 of said bar 41 is screw
threaded and is in engagement with a screw
threaded opening 51 in a nut 52. Said nut is
rotatably mounted within an opening 53 in the
gear housing 43 and is prevented from moving
endwise by means of a collar 54, which is secured

‘$o the outer wall of the gear housing and engages

an annular groove 55 in the nut. A worm 56 is
also provided on said nut and meshes with a
worm gear 51. Said worm gear is fixed to a
shaft 59 and the shaft is supported by rzeans of

"is moving along the face of the gear.

2,028,786 .

a bracket 58, secured to the gear housing 43. A
collar 60 having calibrations 61 thereon, is fixed
on one end of the shaft 59 and is adapted to be
rotated therewith, and the calibrated portion is
adapted to move beneath a pointer 62 fixed on
the bracket 58.

The nut 52 may be rotated in any convenient
manner by a wrench or other tool and when ro-
tated will cause the bar 4§ to be moved inward
or outward, whereupon the movement of the pad
41 through the angular slot 46 will move the
bearing 29 to adjust same. The forked arm 36
will also move with the bar 81 and will slide the
pinion 34 with it.

It will be observed that both the driving gear
26 and the pinion 34, which mseshes therewith,
have tapered faces and that the taper is sub-
stantially the same as the angle of the angular

- groove 46 in the adjustable bearing 29. The rea-

son for this structure is to provide a means where-
by the teeth of the gear 26 and pinion 34 will
remein in their normal operating mesh regard-
less of the fact that the distance between their
gear centers will be incrsased or decreased. With

- such a condition it is therefore possible to elimi-

nate an increased clearance or backlash which
would ordinarily: resulf when an adjustment
would be made' to increase the distance between
the centers of iwo meshed gears.

The gear teeth on both the gear and pinion are
of involute: tocth formation, but the thickness
and general prefile of the teeth will vary through-
out their length, which condition is particularly
emphasized in regard to the pinion teeth as wili
be noted from Figures 8 to 11 of the drawings.

Gears of this type have been generated on a
hobbing machine that is regularly employed for
cutting spur and helical gears, and is also adapt-
ed for hobbing worm wheels. When used to gen-
erate these taper face gears, the machine is so
arranged that during the cufting operation, the
gear blank is moved simultaneously toward or
from the hob, as may be necessary, while the hob
It will be
undersiood that by this method of cuttinyg, a tooth
form can be produced that may be considered as
normal at some plane through the gear, but the
tooth form is extended considerably above nor-
mal at one side of the gear face and undercut be-
low normal at the other side of the gear face. It
will be further undersiosod that inasmuch as an
involute tooth form is employed, that the meshing
action of gears thus cut will be theoretically cor-
rect over their extended and undercut ranges.

Owing to the fact that the thickness of the teeth
of these gears vary, the angle formed by the slot
46 in the pillow block 29, with respect to the eyl-
inder axes, is slightly less than the angle formed
by the periphery of the teeth with respect to tha
said axis, this difference varying in dependence
on the taper of the gear faces.

The gears are, to a certain extent, helical gears,
with & different hand of helix on opposite sides of
the testh and when in mesh, the active faces of
the meshed teeth may be in contact anywhere
along each meshed tooth face, and these lines of
contact will move across. the teeth as the gears
rotate, in the same manner as is the case with
regular helical gears. In Figure 11, the above
condition can be followed, through the three po-
sitions of the teeth shown. Here the near end of
the forward face of the tooth A is shown engaging
the near end of the rear face of the footh A’,
while at the far end of the rear face of the tooth
A’, no contact has yet been made. Teeth B and
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B’ show their active faces in mesh at about the
central portion at the near ends thereof, while at
their far ends, the tooth B is shown as just about
to engage the tooth B’. The near face of tooth
C is just moving out of active contact with the
face of the tooth C’, while the far end of the
tooth faces C and C’ are still in contact.

The meshed teeth are always in contact along
some portion of their active tooth faces, regardless
of whether the sides of one gear are in alignment
with the sides of the other gear or are in an offset
relation. Because of the tapered formation of the
gears, it is possible to shift one of said gears side-
ward or beyond either side of the other and along
the tapered face thereof within the limits of the
adjustment provided, without altering the normal
running relation of the gears. With this arrange-
ment, there will always be a true conjugate gear
tooth action throughout the adjustment range.

While the foregoing is related particularly to
the adjustment of the driving end of the rollers 15,
the opposite end must also be adjusted a corre-
sponding amount. To make an adjustment on the
latter, a shaft 63 is provided with & screw portion
which screws into a threaded opening 64 in the
adjustable bearing 31, and is rotatably mounted
in a bearing block 65 fixed to the frame 18, but is
prevented from having any endwise movement
within said bearing block. A calibrated collar 66
is secured to the shaft 63 and a head 67 is pro-
vided with openings 68, for a pin or wrench to be
inserted therein, to rotate said shaft. A pointer
70 is fixed to the slidable bearing 31 and is posi-
tioned over the calibrated portion 71 of the collar.
Each of said dials 61 and 66 have their calibra-
tions arranged so that they will agree when the
cylinders {5 and 16 are in a parallel spaced rela-
tion, and further, will provide a guide for the
attendant when an adjustment is to be made,
when a certain predetermined space is required
between the cylinders.

In PFigure 1, the cylinders are shown spaced
apart, and the gear 19 and pinion 34 are shown
m vertical alignment, which position can be as-
sumed as a normal running position of the cylin-
ders. When, however, it becomes necessary to
change the distance between the cylinders, the
nuts 52 will be rotated to move the bar 41 inward
or outward and thus increase or decrease the dis-
tance between the cylinders accordingly, such as
shown in Figures 2 and 3 respectively. Asthe bar
moves inward to the position shown in Figure 2,
it moves the pad portion 47 through the angular
slot 46 in the adjustable bearing, which causes
the cylinder 15 to be moved away from the eylin-
der 16. At the same time, the pinion 34 is moved
along its shaft, which combination of movements
results in moving it at the angle of the slot in
the pillow block, which is the proper angle to
maintain correct driving relation. ‘Therefore,
even though the distance between the axes of the
cylinders 15 and 16 is increased, the gear and
pinion will remain in normal driving relation.

When an adjustment is made to bring the rolls
closer together, as in Figure 3, the bar 41 is moved
outward and thereby moves the pinion outward,
while the movement of the pad 47 through the slot
46 moves the cylinder 15 toward the cylinder {6.
The opposite adjustable bearing 31 will be indi-
vidually adjusted by rotating the screw shaft 63,
and when hoth calibrated collars 60 and 66 have
the same desired reading, the bearings will be se-
cured in place by tightening the nuts 33s,

It will be understood that the invention may
be embodied in other specific forms, without de-

3

- parting from the spirit or essential attributes

thereof and it is therefore desired that the pres-
ent embodiment be considered in all respects as
llustrative and not restrictive, reference being
had to the claims rather than to the foregoing
description. :

What I claim is:

1. In a machine having two rotatable members
supported with their axes in parallelism, & driv-
Ing gear connected to one of said members, a
driven gear meshing with the driving gear and
connected to the other member, means for ad-
justing the spacing between the axes of the ro-
tatable members, and means for further adjust-
ing the position of one of said gears to com-
pensate for said axes spacing adjustment and
thereby maintain a normal.meshing relation be-
tween said gears.

2. In a machine having two members rotatably
supported with their axes in parallelism, one of
said members having a fixed axis and the other
member having a movable axis, a gear con..ected
to one end of each of said members and posi-
tioned in direct meshing relation with each other,
means for adjusting the spacing between the
axes of the members, and means for further ad-
Justing the position of one of said gears to com-
pensate for the said axes spacing adjustment and
thereby maintain a normal driving relation be-
tween the said meshed gears.

3. In a machine having two members rotatably
supported with their axes in parallelism, a gear
connected to one end of each of said members,
each gear having a large diameter side and a
small diameter side and being in a meshed driv-
Ing relation with the other gear and with the
large diameter side of one gear opposite the small
diameter side of the other gear, means for ad-
Justing the spacing between the axes of the
said members, and means for further adjusting
the position of one of said gears to compensate
for the said spacing adjustment and thereby
maintain a normal driving relation between the
said meshed gears.

4. In a machine having two members rotat-
ably supported with their axes in parallelism,
a driving gear in axial alignment with one of
the members and connected thereto, a driven
gear in axial alignment with the other member
and connected thereto, each of said gears hav-
ing a tapered peripheral surface and being in a
meshed driving relation with the other gear,
means for adjusting the axial spacing between
said members, and means to further adjust one of
said gears, whereby backlash between the driv-
ing and the driven gears may be maintained
constant regardless of the adjustment of the
said members.

5. In a machine having two members rotatably
supported with their axes in parallelism, fixed
bearings for one of said members and adjustable
bearings for the other member, a driving gear in
axial alignment with one of the members and
connected thereto, a driven gear in axial align-
ment with the other member and connected
thereto, means for adjusting the position of said
adjustable bearings to adjust the spacing between
the axes of said members, and means for further
adjusting the axial position of one of said gears,
whereby backlash between the driving and the
driven gears may be maintained constant regard-
less of the adjustment of the said members.

6. In a machine having two members rotatably

‘supported with their axes in parallelism, fixed

bearings for one of said members and adjustable
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bearings for the other m\mber, means for adjust-
ing the position of sald adjustable bearings to
adjust the spacing between the axes of said mem-
bers, a gear conniected to each member, each gear
having a conical form and being positioned with
the large side of one gear opposite the small side

“of the other, and means to adjust the position of
one of said gears when adjusting the spacing be-

tween the said members to maintain the gears
continuously in normal driving relation.

7. In a machine having two members rotatably
supported with their axes in parallelism, a gear
for each of said members in meshed driving rela-

‘ tion, each gear having a tapered toothed engag-

ing surface, means for adjusting the spacing be-
tween the axes of the members, and means to ad~
just one of said gears in an angular direction
along the tapered surface of -the other gear to
compensate for the member adjustment, whereby
backlash between the meshed gears may be main-
tained constant regardless of the member ad-
justment.

8. In a'‘machine ha.vmg two members rotatably
supported with their axes in parallelism, a driv-
ing gear in axial alignment with one of the
members and connected thereto, a driven gear in

axial alignment with the other member and con- -

nected thereto, each gear having a tapered

- toothed engaging surface and being in a meshed
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relation with the other gear, means for adjust-
ing the axial spacing between the members, and

means to simultaneously move one of said gears.

sideward when the adjustment is made, to there-
by provide an angular movement of the mov-
able gear over the tapered surface of the other
gear and thus maintain said gears continuously
in normal driving relation.

9. In a machine having two members rotatably
supported with their axes in parallelism, a driv-
ing gear in axial alignment with one of the mem-
bers and connected thereto, a driven gear in axial
alignment with the other member and connected
thereto, each gear having a tapered toothed en-
gaging surface and the teeth of one gear are slid-
able through the spaces between the meshing gear
teeth, means for adjusting the spacing between
the axes of the members, and means to simul-
taneously move one of said gears sideward when
the spacing between the said members is adjusted,
to thereby provide an angular movement of the
teeth of the movable gear through the tooth
spaces of the other gear, while maintaining a nor-
mal meshing relation,

10. In a machine having two members rotat-
ably supported with their axes in parallelism,
adjustable bearings for one of said members, a
driving gear and a driven gear connected to said
members and meshed with each other, each gear
having a tapered peripheral surface, means for
moving said adjustable bearings to -adjust the
spacing between the axes of the members, and
means for moving one of the gears sideward when
the adjustable bearings are moved to compen-
sate for the adjusted spacing of the said mem-
bers and to maintain a constant amount of back-
lash between the driven and the driving gear.

11. In a machine having two members rotat-

ably supporfed with their axes in parallelism,
adjustable bearings for one of said members,
screw actuated mechanism to adjust each adjust-
able bearing and to thereby adjust the spacing
between the axes of the members, a driving gear

and a driven gear connected to said members,
~ and positioned in a meshed driving relation with
.each other, each gear having.a tapered periph-

eral surface to permit angular sideward move-
ment thereof, and means for moving one of sald 5
gears sideward when the adjustable bearings are
moved, whereby the amount of backlash between
the driven and the drivmg gear may be main-
tained constant.

12. In a machine having two members rotat- 10
ably supported with their axes in parallelism, an
adjustable bearing for each end of one of said
members, a screw actuated mechanism to adjust
each adjustable bearing and to thereby adjust
the axial spacing between the members, a cali- 13
brated device associated with each screw actu-
ated mechanism, a driving gear and a driven gear
connected to said members and positioned in a-
meshed driving relation with each other, each
gear having a tapered toothed surface to permit 20
angular sideward movement thereof; and means.
for moving one of said gears sideward when the
adjustable bearings are moved to thereby main-
tain normal driving relation between said gears.

13, In a gear mounting, a driving gear and a 25
driven gear in meshed position therewith, a ta-
pered periphery on each of said gears and having
involute teeth cut therein, and means .to move
one of said gears angularly sideward to follow
the angle of the beveled peripheral surface of 30
the other gear, to thereby adjust the spacing
between the axes of the two gears and still main-
tain a normal meshed relation between them.,

14, A pair of gears each having a tapered pe-
riphery and involute teeth thereon and adapted 35
to mesh in normal running relation, and mov-
able means for supporting one of said gears,
whereby they are maintained either with their
end faces in alignment or in an offset relation,

15. A gear drive comprising two gears in 4
meshed driving relation, each gear having a

coned peripheral surface with involute teeth cut

therein, and movable means for supporting one
of said gears, whereby it is movable angularly
sideward in relation to the other gear without 45
altering the normal conjugate gear tooth action.

16. A gear drive comprising two gears in
meshed driving relation, each gear having a ta-
pered toothed engaging face and having teeth
which are slidable through the spaces between 59
the meshing teeth, and movable means adapted
to support one of said gears in 3 manner which
will permit it to be maintained in constant nor-
mal driving relation with the other gear when
said first named gear is moved sideward in rela- 55
tion to the other.

17. A gear drive comprising two gears, each
having a large diameter side and a small diam-
eter side and positioned in meshing relation with
the small diameter side of one gear opposite the ¢y
large diameter side of the other gear, the teeth
of one of said gears being longitudinally slidable
between the teeth of the other gear in either
direction without varying the meshmg relation
thereof. 65

18, A pair of coacting gears, each having teeth
adapted to mesh with teeth of the other gear
selectively at any one of a plurality of pitch diam-
eters and to maintain the same amount of back-
lash at each pitch diameter. 70
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