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This invention relates to a printing mech-
anism, particularly to a printing mechanism
for use with calculating machines in which
type bars are used to make impressions on
paper held against a cylindrical platen.

The type bars in a device of this kind are
indexed by being raised or lowered relative
to the printing line of the platen and, when
properly indexed, are driven to printing po-
sition by means of hammers or similar de-
vices. The extent to which the type bars may
be moved relative to the platen for indexing
purposes is limited, with the result that the
type on the face of the type bars are usually
quite close together. One of the difficulties
encountered is that of preventing the type

immediately above and immediately below

the one it is desired to use from smudging or
making partial impressions on the paper.
The construction usually employed is to space
the type sufficiently far apart to prevent this
but, of course, this increases the necessary in-
dexing travel of the type bars which is un-
desirable. Generally speaking, the type are
placed as close together as possible and the
indexing movement is governed according-
ly. Itis frequently necessary to use more type
on the type bar than are normally employed
in a decimal system calculating machine, as,
for example, when a machine must be used
for calculating currencies in multiples greater
than ten. Under these circumstances the
problem of smudging the paper becomes acute
because it is generally not desired to change

5 the distance of travel of the type bars, yet

at the same time each bar must carry more
tyge than the number for which it was origi-
nally designed. The present invention is
directed to a solution of this problem and it
comprehends the provision of mechanism
whereby, without increasing the amplitude of
movement of the type bars, 2 large number of
type may be employed without smudging the
paper with impressions that are not wanted.
The object of the invention is to provide an
improved printing mechanism for calculat-
ing machines. , o
A more particular object is to provide an
improved printing mechanism in which char-
acters may be printed on paper held by a
cylindrical platen by means of type bars car-

rying a relatively large number of type with-

out smudging the paper. _
Other objects and advantages of the inven-

tion will hereinafter appear.

An embodiment of the invention is shown
in the accompanying drawings in which:

Fig. 1 is a sectional side elevation showing
the position of the type bars while an impres-
sion is being made; ' '

Fig. 2 is a partial plan view with some of
the parts broken away to show the relative po-
sition of the type bars while making an 1m-
pression;

Fig. 8'is a perspective view of one of the
type bars and its hammer; :

Fig. 4 is a perspective view similar to Fig.
3 showing the companion type bar and ham-
mer to that illustrated in Fig. 3

Fig. 5 is a front elevation of the faces of
the type bars showing how they mesh with
one another; :

Fig. 6 is a perspective view of one of the

type bars and the indexing mechanism there- -

for;

Fig. 7 is a perspective view similar to Fig.
6 showing the companion type bar to that
illustrated in Fig. 6.

The invention is illustrated in connection
with the calculating machine known gener-
ally as the Burroughs portable and the con-
struction illustrated is that particularly ap-
plicable to calculations in India currency
but it is to be understood that the invention
may be used with other types of machines and
for other currency systems. The pertinent
portions of the calculating machine will be
described very briefly as it is not necessary,
for an understanding of the present inven-
tion, to go into all the details of the calculat-
ing machine which is on the market and eas-
ily available for inspection.

The calculating machine has a plurality of
banks of amount%(eys 10 provided with stems
11 which act as stops for positioning stop
bars 12 connected to toothed actuator seg-
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ments 13. When the amount keys are de- -

ressed and the machine operated, the stop

ars 12 are released for forward movement
under the action springs 14, their forward
movement being limited by contact of one of
their stops 15 with the particular key stem
or stems that have been depressed. this
way the stop bars and actuator racks are
differentially positioned in accordance with
the amount keys that have been depressed in,
setting up an item on the machine. :

The type bars, such as the bar 16 of Fig. 6
and bar 17 of Fig. 7, are connected to their
respective actuator segments and are thus
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differentially positioned with the segments.
In the standard decimal system machine,
each bank has nine keys and each type bar
has ten numerals, there being one more nu-
meral on the type bars than there is number
of keys in order that “0’s” may be printed
at the proper time when no key is depressed.
The parts are proportioned so that these ten

numerals are just sufficiently far apart to-

permit clear printing of each and the ampli-
tude of movement of the type bar is arranged
accordingly.

It frequently happens that a machine of
this kind must be adapted for currency sys-

5 tems or other calculations in multiples great-

er than ten as, for example, in India cur-
rency where 16 annas make one rupee. This
requires sixteen type on one of the type bars
instead of ten and, unless the machine is to
be changed entirely to increase the travel of
the type bars, which would mean increased
travel for all the type bars, these sixteen type
must be mounted within the space usually
provided for ten. Under ordinary condi-
tions, this would put them so close together
that clear printing would become very diffi-
cult if not impossible. The problem has been
solved in the present invention by a novel
mechanism which will now be described.’

In order to provide the necessary number
of amount keys for annas two banks must be
employed, one having keys from 1 to 9 in-

clusive and the other keys from 10 to 15 in- -

clusive. Each of these banks of keys has its
stop bar 12 and each stop bar has its actua-
tor rack but the two actuator racks are con-
nected together by the cross shaft 21 illustrat-
ed in Fig.7. The result of the interconnection

of these parts is that both actuator racks are

positioned whenever an. amount key is de-
pressed in either of the two banks illustrated
in Fig. 2. The stops on the two stop bars 12
are arranged to give sixteen positions to the
two actuator racﬁs. Only one of the actuat-

ing racks is employed to rotate a counter:
pinion, such rack having its teeth spaced to .

engage a sixteen tooth counter pinion. The
other rack is idle except as it serves. to con-
nect together the differential mechanisms of

‘the two banks of keys.

The actuator rack for the shdrf bank of

Ikeys carries the type bar 16 and that for the

long bank the type bar 17. Since the actua-
tor racks for these two bars are locked. to-

gether, the bars are indexed together relative -

to the platen 22 carrying the piece of pa-
per P. . o .
The upper end of the type bar 16 is pro-

vided with a series of laterally pro;ectin§
“lugs 30 carrying type 31 and the type bar 1

. has a series of similar lugs 82 projecting in

the opposite direction and carrying type 33.

. The two series of lugs mesh with one another

{i11]

in staggered relation as shown in Fig. 5. In
the machine illustrated, each bar has eight
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lugs and the type carried by the bars are
such that when the two are meshed together
the numbers read from “0” to “15” inclu-
sive. :
The type bars are driven into printin
position by means of hammers illustrated in

Figs. 1, 3'and 4. The type bar 16 is actu-

ated by the hammer 34 and the type bar 17 b

the hammer 85. The hammer 35 has an off-
set lug 36 engaging behind the rear edge of
the hammer 34 so that when the hammer 35 is
driven forward it arries the hammer 34 with
it. The hammer 34 also engages behind, the
bent lug 37 on the hammer 35 so that when
the hammer 34 goes forward it carries the
hammer 35 with it. In other words, the

two hammers move together at all times.

Each hammer is pivoted to a shaft 38
(Fig. 1) and is moved to firing position by
means of a cocking latch 39 having a shoulder
40 engaging an offset lug 41 on the hammer
84. There may be a cocking latch for each
hammer controlled by the actuator rack for
its bank, but it is not absolutely necessary to
have a cocking latch for both banks since the
hammers are locked together and one latch
will serve for both. Accordingly, only one
has been illustrated and the tail piece on the
other has been cut off, it being understood
that the other would operate in the same way
if used. - Lo e
~ When a key is depressed in-one of the
two banks and the machine operated, the
cocking latch 39 is released by its actuator
rack and it moves to a position where the

_shoulder 40 engages behind the lug 39. Op-

eration of the machine draws the latch 39
upwardly and this retraets the hammer 34
(Fig. 1), which carries the hammer 35 with
it, in a clockwise direction against the ten-
sion of springs 42 of which there is one for
each hammer.  During this clockwise move-
ment of the hammers, the type bars 16 and 17
move clockwise with the hammers under the
influence of the springs 43 (Figs. 6 and 7)
of which there is one for each type bar. The
hammers are fired when the parts have moved
a sufficient distance to cause the lug 44 on the
cocking latch 39 to 'e‘niage a tripping shaft
45 which causes a clockwise rotation of the
cocking latch to disengage the shoulder 40
from the lug 41. " This releases the hammers
which then fly forward under the influence
of the springs 42 and carry the type bars with
them. The position.of the parts at the time
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the hammers are fired is illustrated in Fig. 1 .

for one indexed position of the type bars.
The forward or counterclockwise movement
of the hammers is stopped by the engagement
of tail pieces 46 with the abutment edges 47
on'the comb plate 48 in which the hammers
move,- Each hammer is stopped short of a

position where the type of its type bar will.
However, unless other-

contact .the paper.
wise obstructed, the type bars will fly forward
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by momentum and make their impressions
after which they will be retracted against
the hammers by the springs 43.

In the construction shown, both of the

hammers 34 and 385 are fired at the same time.

and they drive the two type bars 16 and 17

forward together but provision is made for

permitting only one of the type bars to go for-
ward sufficiently far to make an impression
on the paper. The type bar 16 carries a series
of spaced lugs 50 on its inside surface near
the rear and the type bar 17 carries a similar
series of spaced lugs 51 on its inside surface
near the rear except that the lugs 51 are stag-
gered in relation to the lugs 50 as will be clear
by referring to Fig. 1. The type bars move
through slots 52 and 53 in the comb plate 48
(Fig. 2). The forward end of the slot 52 is
partly closed by a projection 54 and the for-
ward end of the slot 53 is partly closed by a
projection 55. These projections are in posi-
tion to engage the respective lugs 50 and 51
on the type bars 16 and 17 when these type
bars are indexed so that their lugs are oppo-
site the projections. Inasmuch as the lugs
on one type bar are staggered with relation
to the lugs on the other, it will be obvious
that, in any indexed position of the type
bars, one of the lugs on one of the bars will be

opposite its stopping projection on the comb’

plate while the projection on the comb plate
for the other bar will be opposite the space
between the lugs on that bar. Accordingly,
when the two bars are driven forward to-
gether, one of them will be stopped short of
the platen by the engagement of one of its
offset lugs with its limiting projection on
the comb plate. As illustrated in Fig. 1, the
type bars are indexed so that one of the lugs
51 on the bar 17 strikes the projection 54.
The type bar 17 is thus held retracted while
the bar 16 moves forward to printing posi-
tion as illustrated. The result is that the
type 31 on the bar 16 is free to make a clear
immpression because the two types 61 and 62
immediately above and below it which are
carried by the type bar 17 are held retracted
where they cannot possibly contact the paper.
The next adjacent types, namely 63 and 64,
are spaced sufficiently far from the type 31
so that no smudging oceurs with the result
that a clear and distinct impression of the
type 81 is obtained without interference
from any of the other adjacent types.

This construction permits sixteen type to
be mounted within the space previously oc-
cupied by ten and enables clear printing to be
obtained with a larger number of type with-

out increasing the extent of travel of the type

bar. The number of type employed may, of
course, be varied to suit the requirements.
The invention is not only advantageous for
adapting the printing mechanism of a deci-
mal system machine for the printing of num-
bers i a system having multiples greater

3

than ten, but is also useful in an ordinary

decimal system machine in that the distance
of travel of the type bars in such a machine
can be shortened over what is ordinarily re-
quired and yet clear, distinct printing can be
obtained. .

Tt is to be understood that the structure
shown is for purposes of illustration and that
variations can be made in it without depart-
ing from the spirit and scope of the inven-
tion as defined by the appended claims.

I claim: : ’ '

‘1. In a printing mechanism of the class de-
seribed, impression making means having
portions movable relative to each other to-
ward impression making position, means for
indexing said impression means relative to a

printing line, means for driving said im-_

pression means to impression making posi-
tion, and means governed by the indexing of
the impression means and acting positively to
prevent one of said portions of the impression
means from moving to impression making
position while the other moves to said posi-
tion. .

2. In a printing mechanism of the class
described, impression making means having
portions movable relative to each other to-
ward impression making position, means for
indexing said impression means relative to a
printing line, means for driving both of said
portions of said impression means toward
impression making position, and means gov-
erned by the indexed position of the impres-
sion means for stopping one of said portions
of the impression means short of impression
making position while allowing the other to

" move to said position.

3. In a printing mechanism of the class de-
scribed, the combination with a cylindrical
platen, of a type bar comprising two parts
movable relative to each other toward the
platen, each of said parts carrying type which
alternate with the type of the other in a di-
rection at right angles to the printing line of
the platen, means for indexing said type bar,
means for driving said bar toward the plat-
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en, and means governed by the indexed posi-

tion of the type bar for preventing one of said
type bar parts from striking the platen when
the driving means acts to move the bar for
this purpose. :
" 4. In a printing mechanism of the class de-
scribed, the combination with a cylindrical
platen of a type carrier comprising two bars
movable toward said platen, means for si-
multaneously indexing said bars relative to
the printing line of the platen, means for
driving said bars against the platen, and
means governed by the indexing of the bars
for preventing one of them from striking
the platen when the other is moved to strike

it. .
5. In a printing mechanism of the class de-
scribed, the combination with a cylindrical-
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platen, of a type carrier comprising two bars
movable toward said platen, means for si-
multaneously indexing said bars relative to
the printing line of the platen, means for si-
multaneously driving said bars toward said
platen, and means governed by the indexed

“position of the bars for preventing one of

them from striking the platen when they are
both driven toward the platen.

‘6. In a printing mechanism of the class de-
seribed, the comblmtlon with a cylindrical
platen, of a type carrier comprising two bars
movable toward said platen, each bar carry-
ing type which alternate with the other in a
direction at right angles to the printing line
of the platen, meang for indexing said bars
simultaneously, means for dI‘lVlIlO‘ sald bars
toward the platen clmultaneously, each ot
said bars having a series of spaced lugs pro-
jecting thereh‘om, and stops for engaging the
lugs, the lugs on one bar alternating in posi-
tion with those on the other w heleby in one
set ‘of indexed positions of the bars the lugs
on one bar will engage their stop when the
bars are moved toward the platen, and., in an-
other set of indexed positions, the lugs on the
other bar will engage their stop.

7. In a printing mechanism of the class
described, the comblnatlon with a cvhndu-
cal platen of a type carrier comprising two
bars movable toward the platen, each bar
having a series of lateral projections carry-
ing type the series on one bar altelmtma
with that on the other and the two bemo
meshed with one another, means for 1ndexmof
said bars relative to the prmtmg line of the
platen, means for driving said bars toward
the platen, each of said bars having a series

1,701,307

of spaced lateral lugs, and a stop for each
bar for engaging the lugs thereof, the lugs
on one bar letelnthlng in position with those
on the other whereby when the bars are
driven toward the phten, the lugs on one bar
will strike their stop in one set of indexed
positions of the bars while the other bar will
be free to move past its stop, and in another
set of indexed positions the first bar will be
free while the lugs on the second will strike
their stop.’

8. In a printing mechanism of the class
deseribed, a platen, means carrying a series
of types in alignment, means for indexing
said carrying means to index the types rela-
tive to the printing line of the platen, means
for driving all of said types toward impres-
sion making position, and means controlled
by the indexing of the type carrying means
for positively and automatically preventing
the types immediately adjacent the indexed
type from reaching impression making po-
sition.

scribed. a platen, means carrying a series of
types arranged in alignment, means for in-
dexing said tvpe carrying means relative to
the prmtlng Iine of the platen, means for
driving said type carrying means toward said
platen to carry its types to impression making
position, and means for automatically pre-
venting the types immediately adjacent the
indexed type from reaching impression mak-
ing position.

9. Ina printing mechanism of the class de—‘
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In testimony whereof, T have subscribed

my name.

ERNEST RACZ.



