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This invention relates to doctor mechanism
and more particularly to adjustable and recipro-
cating doctor mechanism siich as used for remov-
ing surplus ink from the printing cylinder of an
intaglio printing press. The mechanism may,
however, be employed in other similar relation-
ships such as in web coating apparatus and other
places where the reciprocating and adjustment
features of the present invention may be de-
sirable.

The main objects of the invention are to pro-
vide a relatively simple but nevertheless highly
efficient, smoothly operating mechanism for ef-
fecting longitudinal reciprocation of a doctor

blade; to provide such mechanism/which will be

substantially self-enclosed or housed; to provide
in connection with such reciprocating mechanism
means for facilitating lateral adjustment of the
doctor blade structure in its entirety and also
of the doctor blade proper, it being understood,
however, that the lateral adjustment features of
the structure about to be described may be em-
ployed independently of the longitudinal recip-~
rocating mechanism if desired; to provide ad-
Jjustable doctor blade structure of the character
indicated which may be built up as a unitary
structure capable of removal from and applica-
tion to a printing press or other mechanism as
a unitary structure; and in general it is the object
of the invention to provide an improved doctor
mechanism of the character referred to.

Other objects and advantages of the invention
will also be understood by reference to the fol-
lowing specification and accompanying drawings
wherein there is illustrated reciprocating and
laterally adjustable doctor mechanism embody-
ing a selected form of the invention.

In the drawings:

Fig. 1 is a plan;

Fig. 2 is a front elevation, a portion being
broken away and shown in section to illustrate
certain details of construction;

Flg. 3 is a view similar to Fig. 2 but showing
a changed position of certain of the parts to
more fully illustrate certain details; and

Figs. 4, 5 and 6 are sections on the lines 4—4
5—35 and 6—86, respectively, of Fig. 2. )

For the purpose of typifying one installation
of the improved doctor blade mechanism as shown
in the drawings, there is represented in the draw-
ings an intaglio or like printing cylinder 18, the
same being suitably journalled in side frames it
and (2 of a printing press mechanism. The
printing roll may be rotated by any suitable
mechanism which may include a driving gear
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such as indicated at 13 secured to the shaft of
the roll at one end, and as best indicated in
Figure 1, the roll may be journalled in bear-
ing blocks 14, 14 vertically slidably adjustably

‘mounted in the frame sides 11 and i2.

For removing surplus ink from the surface of
the roll {0, there is provided a doctor blade struc-
ture which in this instance comprises a square -
shaft 15 provided at its extremities with round
end portions 16 and {7 which are journalled in
appropriate bearing openings provided in bracket
members 18 and 19, respectively. The bracket
members {8 and 19 are fixedly mounted on the
frame sides il and 12 so that the shaft 15 is
supported in a fixed relationship to the printing
cylinder 10.

A doctor blade supporting member 20 is longi-
tudinally slidably mounted on the shaft 15. Said
member 20 is provided with a tubular bottom or
hub portion 21 which freely fits around the shaft
15, other means being provided as will be pres-

" ently explained for actually supporting the mem-
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ber 20 on the shaft 15.

For effecting reciprocation of the doctor blade
supporting member 20 and various parts carried
thereby, there is provided a cylindrical cam
member 22, the same being rotatably mounted
on a cylindrical portion 23 of the shaft 15. At
one end, the cam member 22 is bored and
broached out to provide a square socket 24 which
slidably receives the adjacent end portion of the
squared shaft 15 so that the member 22 is capable
of endwise or axial movement relative to the
shaft 18 without disengaging the square end por-
tion of the shaft 15 from the socket 24. The
cam member 22 is also provided with a cam
groove 25 which extends circumferentially around
the outside of the member 22 and has an axial
extent as clearly indicated in Figures 2 and 3.

The socketed end portion of the cam member
22 snugly fits within a counter-bored end portion
26 of the doctor blade supporting member 20, and
it is locked thereto against relative endwise
movement by suitable means such as one or more
set screws as indicated at 26a.

For cooperating with the cam member 22 to
effect axial reciprocation of said member 22 and
the doctor blade supporting member 20, there is
provided a cam engaging member 27 which is of
hollow or sleeve-like form telescopically fitting
around the portion of the cam member 22 which
Includes the cam groove 25. Said cam engaging
member 21 is provided with an inwardly project-
ing roller 28 which fits in the cam groove 25, so
that upon rotation of the member 21 without the
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axial movement . thereof, the cam member 22
and parts rigidly connected thereto will be re-
ciprocated.

The cam groove engaging roller 28 may be

mounted on the member 27 through the agency

of an outwardly extending stud 29 which may be
journalled in a suitable bearing opening formed
between the end face 30 of the member 27 and
a ring 31 which may be rigidly secured to the
member 27 by a suitable number of cap screws
such as indicated at 32. .

The cam engaging member 27 is rotatably sup-
ported by its bearing engagement with the cylin-
drical surface of the cam member 22 on opposite
sides of the cam groove 25, and it may also be
rotatably supported -adjacent its outer end by
means of an inwardly extending flange 33 having
bearing engagement with a bushing member 34.
The bushing member 34 is provided with an out-
wardly extending flange portion 85 which fits
* inside of the internal flange 33 and said flange
35 cooperates with a washer-like bushing 86 to
confine the interna] flange 33 of the cam engag-
ing member 2T.

The bushings 34 and 36 are clamped in fixed
position relative to the bracket I8 by being seated
on a shaft portion 37 of a diameter intermediate
the diameters of the shaft portions (6 and 23
and by being clamped against the inner face of
the bracket 18 through the agency of the shoul~
der 38 at the outer end of the shaft portion 23
and a clamping nut 39 carried by a threaded ex-
tension of the shaft portion 1{6.

The cam engaging member 27 is provided ad-
jacent its outer end with an integrally formed
gear 40 which meshes with a driving pinion 41.
The driving pinion 41 is driven by means of an
electric motor 42 through the agency of suitable
speed reduction means indicated generally at 43
on the driving shaft 44 of which the said driving
pinion 41 is mounted. )

At the end of the doctor blade supporting mem-
ber 20 which is remote from the cam operating
mechanism above described, there is provided an
arm 45 suitably bored and broached out as indi-
cated at 46 (see Figures 3 and 5) to slidably fit
on the squared shaft 15. The arm or bracket 45
is rigidly secured to the doctor blade supporting
member 20 by a suitable number of bolts or the
like indicated at 47, so that said arm 45 is capable
of slidably supporting the adjacent end of the
doctor blade supporting member 20 on said
squared shaft 185. .

At one end of the doctor blade supporting
member 20 there is provided an arm extension
or lug 48 in which there is rotatably mounted a
round end portion 49 of another squared shaft
50. The other end of the squared shaft 50 has
a round end extension 5! which is rotatably
mounted in an end portion of the arm 45 which
constitutes, in effect, a counterpart for the lug 48.

The squared shaft 50 has removably mounted
on it a doctor blade holder 52, the same being
formed with a recess 53 for snugly receiving the
shaft 50 and being rigidly secured to the shaft
by means of a suitable number of cap screws such
as indicated at 54. The doctor blade holder 52
has a lip-like portion 55 to which a doctor blade
56 may be clamped by means of a clamping bar
57 and screws such as indicated at 58. '

The arm 45 is so formed as to provide a recess
for housing a worm wheel 59, which is mounted
on and keyed to the shaft portion 51. . Said arm
45 is also provided with an opening for rotatably
supporting a shaft 60 which is provided at one
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end with a worm gear 61 meshing with the worm
wheel 59. At its other end, the shaft 60 has se-
cured to it a worm wheel gear 62 which meshes
with a worm gear 63 carried by a short shaft 64,

The shaft 64 is suitably journalled in portions
of the arm 45 and has a squared end portion 65
outside of the arm 45 to which a wrench or oper-
ating hand wheel may be applied for facilitating
manual turning of the said shaft 64. It will be
apparent that such adjustment of the shaft 64
will be transmitted through the shaft 60 to the
shaft 50 with corresponding rotary or rocking
adjustment of the doctor blade holder 55 and
doctor blade §6. A suitable cover plate such as
indicated at 66 is provided for closing the re-
cessed end of the arm 45 wherein are housed
the shaft 64 and the worm and worm wheel 63
and 62, respectively.

In addition to providing the above described
adjustment of the doctor blade holder and doc-
tor blade, the entire doctor blade structure may
be rotatably adjusted about the axis of the shaft
15, it being understood that the shaft portions
16 and (T are journalled in the brackets I8 and
18 and that the clamping function of the nut 39
does not require that the nut be tightened to
such an extent as to lock the shaft 15 against
rotary adjustment.

To facilitate rotary adjustment of the shaft
{5 and the parts carried thereby, the round end

.portion {1 thereof is extended beyond the out-

side of the bracket {9 and has mounted on and
keyed to it a gear segment 61. The gear seg-
ment 67 meshes with a pinion 68 carried by a
short shaft which is journalled as indicated at
69 (Figure 1) in the bracket member 12. The
shaft of the pinion 68 is extended outwardly from
the pinion and is squared as indicated at 10 to
facilitate the application of a wrench, or an
operating hand wheel or the like, whereby the
shaft and pinion 68 may be manually rotated
thereby to actuate the segment 67 and effect cor-
responding adjustment of the shafé 5.

The pinion gear 68 and the teeth of the seg-
ment 67 may be housed between the outer face
of the bracket 12 and a suitable housing mem-
ber Tf which may be secured to the bracket 12
by suitable bolts or the like as indicated in Fig-
ure 6.

For locking the shaft (5 in selected position
of adjustment, the segment 67 is provided with
an arcuate slot 12 through which passes a clamp-
ing bolt 13, the latter being threaded into a suit-
ably tapped opening in the bracket 2.

It will be observed that the doctor blade struc-
ture described is carried in its entirety by the
brackets 11 and 12, and that the entire doctor
blade structure including its driving motor 42
may be removed or applied as a unit. This fa-
cilitates various maintenance operations both in
respect of the press itself and in respect of the
doctor blade structure. The driving motor 42
may be supported in its entirety from the brack-
et {1 through the agency of the housing of the
speed reducing unit 43 but it will be apparent, of
course, that additional support may be provided
if found desirable. -

The described rotary cam arrangement for ef-
fecting reciprocation of the doctor blade is con-
centric with the pivot axis on which the doctor
blade structure in its entirety may be rotatably
adjusted so that rotary adjustment of the doctor
blade structure involves no additional or sup-
plemental adjustment of the reciprocating mech-
anism, It will also be noted that the cam means
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for reciprocating the doctor blade structure is of
such form-that it is substantfally self-enclosing,
i. e, the canrmember 27 itself constitutes a hous-
.ing for the operatling connections between the
cam members 2T and 22. If desired, the rotary
cam arrangement may be reversed to cause the
grooved member to be rotated and the roller
carrying member to be reciprocated, and other
modifications of this type may be made by those
skilled in the art. The described arrangement
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has, however, been found to be practical and

highly efficient. .

In the foregoing description, the shafts 15 and
56 have been described as being squared shafts
but it will be apparent, of course, that other
arrangements may be employed, the only import
of the square shape being that of facilitating the
mounting of certain of the parts described on the
respective shafts, so that the mounted mem-
bers are not rotatable relative to the respective
shafts. i i .

Other modifications in the described structure
Jnay be made without departing from the spirit
of the invention, the scope of which should be
determined by reference to the following claims,
the same being construed as broadly as possible,
consistent with the state of the art.

Iclaim:
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1. In doctor mechanism, the combination of an

axially fixed but rotatably adjustably mounted
shaft, a doctor blade structure longitudinally
slidably and non-rotatably mounted on said
shaft, relatively rotatable and axially shiftable
cam and cam engaging members concentric with
said shaft, said members being relatively axially
shiftable as an incident to relative rotation there-
between, one of said members being anchored to
said doctor blade structure in fixed relation
thereto, means for holding the other of said
members in axially fixed position, means for ef-
fecting relative rotation of said cam and cam en-
gaging members, and means for effecting rotary
adjustment of said shaft, thereby to effect cor-
responding adjustment of the doctor blade struc-
ture mounted thereon.
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2. In doctor mechanism, the combination of a -

- shaft journalled adjacent its ends for rotary ad-
justment, a doctor blade structure longitudinally
adjustably slidably mounted on said shaft, rela-
tively rotatable and axially shiftable cam and
cam engaging members concentric with said
shaft, said members being relatively axially shift-
able as an incident to relative rotation therebe-
tween, one of said members being anchored to

. said doctor blade structure in longitudinally fixed
relation thereto, means for holding the other of
sald members in axially fixed position, meang for
effecting relative rotation of said cam and cam
engaging members, and gear means for facilitat-
ing rotary adjustment of said shaft to therehy
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effect corresponding lateral adjustment of said -

doctor blade mechanism.

3. In apparatus of the class described, a sup-
porting frame, a doctor blade structure compris-
ing a pair of relatively spaced arms, means
mounting said arms on said “rame for reciproca-
tion in the direction in which they are spaced and
for rotary transverse adjustment, cam and cam
engaging members co-axial with the axis of said

* rotary arm adjustment for reciprocating said
arms, & shaft journalled in said arms.in spaced
relation to saild arm adjustment axis, & doctor
blade mounted on said shaft and means carried
by one of said arms and accessible for manual

operation adjacent said axis for rotatably adjust--
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ing said shaft and the doctor blade carried
thereby.

4. In apparatus of the class described, a sup-
porting frame, doctor blade structure comprising

,& palr of relatively spaced arms, means mount-

ing said arms on said frame for reciprocation in
the direction in wnich they are spaced and for
rotary transverse adjustment, cam and cam en-

‘gaging members co-axial with the axis of said

rotary arm adjustment for reciprocating said
arms, a shaft journsalled in said arms in spaced
relation to sald arm adjustment axis, a doctor
blade mounted on said shaft, and self-locking
gear means carried by one of said arms and ac-
cessible for manual operation adjacent said axis
for rotatably adjusting said shaft and the doctor
blade carried thereby.

5. In a printing press or like structure, spaced
frame members, a pair of brackets:respectively
detachably mounted on said frame members, a
shaft extending between and axially fixedly and
rotatably mounted in said brackets, a doctor blade
structure longitudinally slidably and non-rotat-
ably mounted on said shaft, relatively rotatable
and axially shiftable cam and cam engaging
members concentric with and positioned about
said shaft adjacent one of said brackets, said
members being relatively axially shiftable as an
incident to relative rotation therebetween, one
of said members being anchored to said doctor
blade structure in fixed relation thereto, means
for holding the other of said members in axially
fixed position, means mounted on one of said
brackets for effecting relative rotation of said cam
and cam engaging members, and means carried
by said shaft adjacent one of said brackets for
effecting rotary adjustment of said shaft, there-
by to effect corresponding adjustment of the
doctor blade structure mounted thereon.

6. Apparatus according to claim 3 wherein the
means mounting the arms on the frame comprise
a Dair of brackets detachably mounted on the
frame, and a shaft axially fixedly mounted ad-
jacent its ends in said brackets, the arms being
mounted on said shaft, wheréeby the doctor blade
structure is, in effect, a unitary structure.

7. In apparatus of the class described, spaced
frame members, & shaft normally fixedly mount-
ed in said frame members, an elongated sup-
porting member extending longitudinally of said
shaft, mounted thereon for longitudinal sliding
movement and extending laterally therefrom,
rotary cam and cam engaging members one of
which is partially enclosed by and non-rotatably
secured to said supporting member . and slidable
therewith longitudinally of said shaft, the other
of said members being mounted for rotation and
anchored to one of said frame members against
axial movement and serving to complete the en-
closure of said other cam. member, & rockable
doctor blade shaft adjacent the free edge of said
laterally extended portion of said supporting
member, gear means adjacent one end of said
supporting member for effecting rocking adjust-
ment of said doctor blade shaft, means for mount-
ing said doctor blade shaft on said supporting
member comprising an arm-like housing enclos-
ing said gear means, said housing being secured
to the"adjacent end of said supporting member
and being slidable therewith, said gear means
including & part adjacent said first mentioned
shaft and accessible from the outside of said
housing for facilitating manual adjustment of
said doctor blade shaft, and means for rockably
adjusting said first mentioned shaft and said sup-
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porting member as a unit about the axis of said
first mentioned shaft.

8. In apparatus of the class described, a nor-
mally stationary shaft, & doctor blade support
extending laterally from said shaft, relatively
independent besaring members secured to said
support at its ends and having a sliding fit on said
shaft for slidably supporting said doctor blade
support on said shaft, one of said bearing mem-
bers having a portion co-axial with said shaft,
a doctor blade actuating member rotatably
mounted concentrically with said bearing mem-
ber portion in telescopically fitting relation there-
to, means intermediate the relatively telescoped
portions of said actuating member and said bear-
ing member portion for effecting reciprocation of
the latter and of said doctor blade support as an
incident to rotation of said actuating member,
means for rotating said actuating member, and
said support having a portion telescopically re-
ceiving a part of said telescopically interfitting
members at least when the support is moved to itg
extreme limit of reciprocation toward said tele-
scopically interfitting members.

9. In apparatus of the class described, a nor-
mally stationary shaft, a doctor blade support
extending laterally from said shaft, relatively in-
dependent bearing members secured to said sup-
port at its ends and having a sliding fit on said
shaft for slidably sUpporting said doctor blade
support on said shaft, one of said bearing mem-
bers having a portion co-axial with said shaft, an
axially fixed, cylindrical actuating member rotat-
ably mounted concentrically with said shaft and
surrounding at least a portion of said bearing
member in telescopically fitting relation thereto,
means intermediate the relatively telescoped por-
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tions of said actuating member and said bearing
member for effecting reciprocation of the latter
and of said support as an incident to rotation of
said actuating member, means for rotating said
actuating member, and sald support having a
recessed portion telescopically receiving at least
a portion of said cylindrical actuating member
when the support is moved to its extreme limit of
reciprocation toward said telescopically inter-
fitting members.

10. In apparatus of the class described, spaced
frame members, a shaft normally fixedly mounted
in said frame members, an elongated supporting
member extending longitudinally of said shaft,
mounted thereon for longitudinal sliding move-
ment and extending laterally therefrom, means
for reciprocating said supporting member on said
shaft, a doctor blade shaft substantially parallel
to said fixed shaft and rotatably mounted on said
supporting member adjacent its free edge, gear
means adjacent one end of said supporting mem-
ber for effecting rotary adjustment of said doctor
blade shaft, means for mounting said doctor blade
shaft on said supporting member comprising an
arm-like housing enclosing said gear means and
fixedly secured to the adjacent end of said sup-
porting member, said gear means embodying a
shaft extending transversely of said doctor blade
shaft, an adjusting shaft extending substantially
parallel with said fixed shaft, worm and worm
wheel gear connections between the opposite ends
of said transversed shaft and said doctor blade
and adjusting shaft respectively, and means for
rotatably adjusting said first-mentioned shaft
and said supporting member as 8 unit about the
axis of said first mentioned shaft.

WILLTAM H. EDMONDSON.



