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tion of Delaware .
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9 Claims. (Cl. 161—923)

This invention relates generally to high speed printing

mechanisms employing rotary type carriers operating to.

produce a line of print within a cycle of rotation, the
invention ‘relating more particularly to the type carrier
and means for mounting ‘same in various orientations
relative to a line of type hammers so as to render the
mechanism adaptable for both parallel and serial read-
out modes of operation.

Printing mechanisms of the sort hereinabove referred
to have customarily been designed with hardware com-
ponents, particularly the type carrier, designed for either
one or the other of the two basic modes of operation,
i.e. parallel read-out or serial read-out.. The term parallel
read-out is intended to denote that mode -of operation
wherein the control information is made available for
all print columns simultaneously so that, for example, if
the entire print line were to consist of the same char-
acter, all type hammers would be fired simultaneously.
The term serial read-out is intended to denote that mode
of operaiion wherein the control information is made
available to the respective print columns serially so that,
for the same example, the successively -disposed type
hammers arranged across the printing line will be con-
trolled to fire one after the other with no two - print
hammers firing at exactly the same time. It will of
course be evident that a basic distinction in the design
of equipment for the respective modes of operation lies
in the different orientation of a row of type faces extend-
ing across the type carrier in relation io the Tow. of re-
spective type hammers associated. therewith.

Heretofore, it has been necessary to design type car-
riers for use solely in accordance with one or the other
of these separate modes of operation. For parallel
read-out systems, the type carriers are designed with rows
of type faces extending across the carrier in a line parallel
with the carrier axis. For serial read-out systems, type
carriers have been designed with type faces extending in
rows following a slightly spiralled configuration so as
to provide the required delay, from one column of type
faces to the next, in the time that -the type faces of the
respective columns are registered with their respective
type hammers. It will of course be apparent that the
necessity for designing the type carrier specifically for
one form of operation or the other increases the cost of
manufacturing equipment of this class over what would
be the cost if the same type carrier could be utilized
in both modes of read-out.
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The present invention overcomes this difficulty by pro-

viding means whereby the same type carrier may, by
simple adjusting procedures, be adapted to operate either
in a parallel read-out or a serial read-out system. - This
adaptability is achieved by making provision for adjust-
ing the type carrier supports at each end thereof so as
to enable the orientation of the carrier axis to be varied
relative to the line of type hammers depending upon
which mode of operation is desired: The adjustable
support for the type carrier enables the axis of the car-
rier to be tilted or skewed in -either of two possible di-
rections, i.e. perpendicular or parallel to the plane in
which the type hammers-are fired, either direction' of
adjustment serving to achieve the same result.” By pro-
viding means for effecting such an adjustment, the cost
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of manufacturing equipment which is capable of opera-
tion in both parallel and serial read-out systems is con-:
siderably reduced. -

It is therefore the principal object of this invention
to enable a printing mechanism  of the sort herein de-
scribed to be adaptable for operatlon in both parallel and
serial read-out systems.

It is a further object of the mventlon to prowde
in a machine of the character described means for vari-
ably orienting the axis of the type carier relative to the
associated type hammers.so as to adapt the mechanism
for either parallel or serial modes of operation. .

Further objects of the invention together with the fea-
tures contributing thereto and the advantages accruing.
therefrom will be apparent from the following descrip-
tion when read in conjunction with the drawing wherein:
~ FIG. 1 is a left hand sectional view of the type drum
and associated type hammer mechanism of a high speed:
printer embodying the present-invention,

FIG. 2 is a-view of the type drum mountmo means -
on the 11ght hand side. .
FIG. 3.is a view of the type drum mountmg means -

on the left hand side.

FIG. 4 is a front view, taken along hne 4—4 of
FIG. 1, of the type drum shown as mounted-for parallel
read-out confrol of the type hammers.

FIG. 5.is a plan view, taken along line 5—S5 of FIG,
1, of the drum shown as mounted. for paralell read-
out.

FIG.61is a front view, similar to FIG. 4, of the drum
shown as mounted in accordance with one manner of ad-"
justment for serial read-out.control of the type hammers.

- FIG. 7 is a plan view, similar to -FIG. 5, of the drum
shown as mounted in accordance with.another manner-of
adjustment- for serial read—out control of the type
hammers. ' :

With reference-to FIG. 1, the mechamsms by which -
printing is effected includse a type carrier: in-the form
of a drum 19 suitable keyed to a continuously rotat-
ing shaft 11, the shaft rotating in a counter-clockwise
direction in the present instance so as to serially ad-
vance type faces arranged columnarly -around the pe-.
riphery of the drum into print position in registration wih ;
an associated type hammer 12. A print receiving medium
13, which may be paper or other suitable material, is dis-
posed between the head of the type hammer and the
type drum, the said medium being supported and fed -
line spacing direction by any suitable means, not shown.
Disposed and suitably fed between the print receiving
medium and the type drum is a marking transfer medinm
15 in web form, which may be impregnated either with
ink, carbon, or the like, for transferring the image of
each character type face to the surface of the print re-;
ceiving medium when a type hammer 12 is actuated. to -
impact the print receiving medium and the marking trans-
fer medium against the surface of a selected character type
face on the type drum 10.

‘The type hammers 12 are driven or fired at selected
intervals in a cycle of drum rotation by electromagnetic
actuators each of which includes a coil 21 and a pivotally
mounted armature 22 which has an arm engaging the
shank of an associated type hammer thereby causing the
hammer to fire into impacting relation with .a selected
type face on the drum when the associated coil 21 is
energized. This action causes the image of the selected
character type face to be transferred through the mark-
ing medium 15 and reproduced on the print receiving
medium 13. The type hammers are slideably supported
for firing movement by a transverse hammer guide.bar 25
which extends across the machine from one side to
another a distance at least the length of the drum and is
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supported -at its ends in the frame of the machine by
suitable means, not shown. The bar 25 also supports
springs 26 which act to yieldably retain the type hammers
and associated armatures in their restored positions. Thus,
it will be apparent that the several typehammers, of which
" there is.one shown in FIG. 1, are supported by the bar 25
in a row extending horizontally across the machine with
the heads of the type bars aligned along a horizontal
line which will hereinafter be referred to as the firing line.
1t will also be seen that the firing stroke of all the type
hammers from the firing line into printing impact with
the type drum is guided along a substantially horizontal

trajectory lying within a plane ‘which is common to all.

the type hammers-and which will hereinafter be referred
to as the firing plane. .

As can be seen by reference to FIGS. 2; 4 and 5, the
right hand end of the type drum‘dtive shaft 11 is rotat-
ably mounted in bearings 31 which are of the self-aligning
type to allow a limited amount of shaft deflection rela-
tive thereto. The bearings, along with a cooperating
thrust-absorbing spring 34, are fitted into a suitably re-
cessed circular housing formed in a shaft support cap or

"block 32 which serves as a journal box for the shaft,
The central main portion of block .32, which is formed
with laterally. projecting flanges 33 lies within a substan-
tially U-shaped opening or seat 35 formed in a main
support casting 36 of the machine. - The opemng 35in
said frame casting is wider- than the central main portion
of said block and constitutes an oversized seat for the
block 32 enabling it to be placed in various settings within
said seat as determined by set-screws 37, 38, respectively,

for reasons which will ‘be hereinafter more fully ex-

plamed The set screw 37, which is threaded into the
casting 36 at the bottom of the U-shaped opening or seat,
supports the bottom edge of the block 32 and is effective

for ‘adjusting the block in a.substantially vertical plane

perpendicular to the type hammer firing plane heretofore
defined. The set screw 38 is: threaded into the frame
casting at the side wall of the seat 35 so as to bear against
the side of the block thereby being effective for ad]us_
ing the position of block 32 wifhin said seat in a’sub-
stantially horizontdl plane parallel to the type ham'ner
firing plane aforesaid.

- The block 32 is secured in its adgusted position by
means of bolts 39 fitted in oversized bores 4§ formed
in the side flanges 33 which overlap the side walls of the
seat, said bolts being threaded into the frame casting to
firmly retain the plate within the seat.

As shown in FIGS. 3, 4 and 3, the left hand end of the
type drum drive shaft 11 is supported in 2 manner similar
to that just described for the right hand -end by means
which includes self-aligning bearings 41 fitted into a cir-

cular recess in an open support block 42 formed with

lateral flanges 43 and disposed within an oversized open-
ing or seat 45 of U-shaped conﬁguratwn formed in a

main frame casting 46. A set screw 47 serves to adjust
the position of block 42 in a plane perpendicular to the
type hammer firing plane, and a set screw 48 adjusts the

position of the block 42 in a plane parallel to the type .

hammer firing plane. Clampmo bolts 49, engaging in
oversized bores 58 formed in the outer overlappmg flanges

43 of the block 42 and threaded into the frame casting 46,
serve to securely retain the block in its adjusted posmon )

within the seat 45 formed in the frame casting 46.

To adapt the type drum for use in parallel readout sys-
tems, the set screws 37, 38 and 47, 48 are sst so as to
orient the axis of the carrier i.e. shaft 11, parallel to the
type hammer firing line. The type drum may be adapted
for .use in serial read-out systems in either of two ways.
One way of adapting the drum for serial read-out is by
adjusting the set screws 37, 47 so as to elevate one end
of the drum and lower the other end of the drum which
has the effect of skewing the axis of the drum relative
to the type hammer ﬁrmg line within a plane perpendicu-
lar to the firing plane. ~Another way of adapting the type
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-drum along a line perpvndlcular to the drum axis.

4

drum for a serial read-out system is by adjustment of the
set screws 38, 48 so as to dispose one end of the drum
closer to.the firing line and the other end of the drum
more removed from the firing line thereby, in effect, skew-
ing the axis of the drum relative to the firing line within-
a plane parallel to the firing plane.

As indicated in FIGS. 4 and 5, character type faces 51
are disposed over the surface of the type drum in a pat-
tern of intersecting rows and columns, each row contain-
ing a type face for the same character and extending lon-
gitudinally of the drum along a line parallel to the drum
axis. - Each column of type faces includes one for each
of the several characters which may be printed by the
mechanism and extends circumferentially- around tlﬁe
The
arrangement shown is the checkerboard design wherein "
each row contains a type face for every other column
with the type faces for each separate character being con-
tained in two adjacent rows relatively offset one column
from the other. It will be understood, however, that this
checkerboard array of type faces is shown by way of
an example and is not essential for carrying out the inven-
tive concept herein disclosed. It will also be understooed
that a separate type hammer 12 is provided for each col-
umn of type faces 51 on the drum 10.

FIGS. 4 and 5 illustrate the orientation of the drum 10
relative to the type hammers 12 when the drum mounting
means heretofore described are.adjusted so as.to adapt
the drum for use with parallel read-out control of the type
hammers 12. In this adjustment, the drum axis is dis-
posed so as to be parallel with the type hammer firing line.
When thus adjusted, the type drum as it rotates, as best
seen in FIG. 4, operates to carry all type faces within a
row simultaneously into registration, at print position,
with the print hammers 12.. When the axis of the type
drum is disposed parallel to the firing line, the surface of
the drum, as can be seen in the plan view of FIG. 5, along
its entire length is equidistant fiom the several type ham-

~mers 12 so that the distance required for a type hammer

to move from the firing line into printing impact, i.e. the
length of the firing stroke, is the same for all type ham-
mers. Thus, it will be apparent that, when the type drum

“axis is onented parallel to the firing Lne the simultaneous

firing’ at vniform velocity of selected type hammers in
accordance with paralle] read-out techniques will drive
the selected type hammers into printing impact at the same
instant since they all travel the same distance from the
firing line. It will of course be understood that the firing
of the selected type hammers is timed to make allowance
for the travel time of the type hammers into printing im-
pact so as to cause the selecied hammers to simultaneously
impact their respective type faces at the instant the row
of type faces is carried into printing position.

FIG. 6 is a front view similar to FIG. 4, but illustrating
an adjusted orientation of the type drum, in accordance

with one form of adjustment, for adapting the type drum

for use in systems employing serial read-out control of the
type hammers 12. In the position shown in FIG. 6, the
set screws 47, 37 have been adjusted from the setting
shown in FIG. 4 so as to lower the left hand end of the
type drum and raise the right hand end of the type drum
relative to the type hammers thereby in effect skewing
the axis of the type drum relative to the type hammer
firing line within a plane parallel to the firing plane of
the type hammers 12. When in the position as shown
in"FIG. 6, it will be apparent t’lat as the type drum
rotates, the type faces 51 of a row will be carried into

‘Tegistration, at print position, one after the other, serially,

starting with the left hand columns. The dugree of skew-
ing depends. upon the velccity of the type drum and the

. read-cut rate and is calculated so as to synchronize the

serial registration of type faces within a row at print posi-
tion with the serial read-out rate controlling the type ham-
mers so that the firing of any type hammer along the row
will cause it to impact the. type face at the instant the
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type face is registered at print position. It will of course
be understood that the sequential order in which the sev-
eral type hammers are controlled during the serial read-
out proceeds from left to right across the row of type
hammers so as to thereby correspond to the order in
which the type faces of a row are carried into printing
position.

The plan view of FIG. 7 illustrates another manner
of orienting the type drum relative to the type hammers
12 for adapting the type drum to serial read-out systems.
In this case the set screws 38, 48 are adjusted so as to
deflect or skew the axis of the type drum within a plane
paraliel to the firing plane of the type hammers. This has
the effect, as shown in FIG. 7, of disposing the right hand
end of the type drum closer to the row of type hammers
and the left hand of the drum farther away from the row
of type hammers. - This adjustment results in varying
the length of the firing stroke for the several type ham-
mers in the row with the firing stroke for the hammers on
the left hand side being increased in length and gradually
iiminishing in length in left to right order along the
row of type hammers.. It will of course be evident that
if the several type hammers are fired with uniform veloc-
ity, which'is the case, those which are required to travel
the greater distance from-the firing line into printing im-
pact, i.e. have the longer firing stroke, will take a corre-
spondingly longer time interval from the moment of firing
until they reach printing impact. - This time differential
between the firing stroke time of the several type ham-
mers compensates for the time lag:in the read-out rate
so that as a row of type faces is carried simultaneously
into print position all of the type hammers which are
sequentially fired to print the corresponding character wiil
impact the respective type faces of the row simultaneously.
The degree of skew of the carrier axis is calculated so to
to provide a time differential between the firing stroke
time of adjacent type hammers which is equal to the time
lag between successive columnar control intervals in the
read-out cycle.

From the foregoing it will 'be apparent that the inven-
tion provides means which by simple adjustment pro-
cedures enables a type carrier to be adapted for both
parallel and serial read-out systems. While the inven-
tion has been shown and described in what is considered
to be a preferred embodiment, it will of course be under-
stood that changes in form could be made without depart-
ing from the spirit of the invention, and it is therefore
intended that the invention bé not limited to the exact
form herein shown and described nor to anything less than
the whole of the invention. as heremabove set forth and
as hereinafter claimed.

The embodiments of the invention in which an exclu-
sive property or privilege 1s claimed are defined as fol-
lows:

1. Tn an impact form of high speed printing mecha-
nism including a row of type hammer means arranged
along a firing line, and actuator means for firing said
hammer means along a common firing plane into printing
impact, a continuously rotating drum-like carrier formed
with a plurality of type faces each adapted to register

with said hammer means at printing position within the -

firing plane of said hammer means at a predetermined
instant during the rotation of said carrier, said type faces
being arranged in perpendicularly arrayed rows and col-
umns with each row extending along a line parallel to the
carrier axis, and adjustable mounting means for support-
ing said carrier in operative relation to said hammer
means, said mounting means in one adjusted setting sup-
porting said carrier with its axis parallel to said firing line
whereby each row of type faces is registered at print posi-
tion for simultaneous firing of said hammer means, and
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in another adjusted setting supporting the carrier with
its axis skewed relative to said firing line whereby each
row of type faces is registered at print position for sequen-
tial firing of said hammer means.

2. The invention according to claim 1 wherein said
another setting of said adjustable means supports ‘said
carrier with its axis skewed within a plane perpendicular
to the firing plane of said hammer means, whereby the
type faces within a row are sequentiaily carried into
print position.

3. The invention according to claim 1 whersin said
another setting of said adjusiable means supports said
carrier with its axis skewed within a plane parallel to the
firing plane of said hammer means, whereby the type
faces within a row are simultancously carried into print
positien-at different respective distances from said firing
line. :

4. The invention according to claim ‘i including a
frame for supporting said hammer means and said carrier,
and wherein said carrier is mounted at each end in bear-
ings carried by bearing support members, said carrier
frame being formed with oversized seats for said support
members enabling the support members to be selectably
oriented ‘within said seats to effect the skewing of said
carrier axis relative to said firing line.

5. The invention according to claim 4 mcludmg set-
table members threaded into said seats for adjusting the
position of said support members, and clamping means for
securing said support members in the adjusted position.

6. The invention according to claim 5 wherein sepa-
rate threaded members are provided for each said seat .
including one for adjusting the orientation of said car-
rier axis in a plane perpendicular-to said firing p;ane and
one for adjusting the orientation of said carrier axis in a
plane paraHel to said firing plane.

7. In an impact form of high speed printing mech-
anism including a row of type hammers arranmed along
a firing line, and actuators for firing said hammers along

.-a common firing plane into printing impact, a continu-
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ously rotating drum-like carrier formed with a plurality of
type faces each adapted to register with said hammers at
print positions within the firing plane of said hammers at
a predeterminedinstant during the rotation of said car- -
rier; said type faces being arranged in- perpendicularly
arrayed rows and columns with each row extending along
a line parallel to the carrier axis, a frame for supporting’
said carrier. in operative position relative to said ham-
mers wherein the type faces of each column are carried
successively into print position in register with an asso-
ciated type hammer, and a bearing member at each end
of said carrier for rotatably mOLntmg said carrier, said
bearing members being seated in said frame and set in
positions which support the axis of said carrier in skewed -
relation to said firing line, whereby each row .of type faces
is registered in print position for sequential firing of said
type hammers.-

8. The invention accordmg to claim 7 wherein the
axis of said carrier is skewed along a direction lying in a
plane perpendicular to said firing plane, whereby the type
faces of a row are carried sequentially-into print posi-
tion.

9. The invention accoldmg to claim 7 Wherem the axis
of said carrier is skewed in a direction lying in a plane
parailel to the said firing plane, whereby the type faces .
of a row when carried into printing position are disposed.
different distances from said firing line.
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