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The present invention relates in general to a new and
improved high-speed printer, and in particular to a high-
speed printer of the kind wherein movable members are
selectively driven forward against a support to effect an
imprint on an intermediately stationed paper web.

Present-day high-speed printers, particularly printers
which are in use with modern computers, are frequently
required to print at speeds upward of 1,000 lines per min-
ute. So-called “on-the-fiy” printers have coine into wide
use in order to provide a printed output at these speeds.
In such a printer the print roll which carries raised type
fonts representative of the data characters, rotates at a
constant speed. - While the paper web is stationary during
the printing interval where a carbon ribbon is used, it is
positioned between the paper web and the print roll and
advances at its own speed, less than that of the print roll,
either in the same direction as the latter or opposite there-
to. A movable member is selectively impelled forward in
each columnar position of the print line to effect an im-
print on the remote side of the paper web by driving the
latter and the ribbon against the type font which is mo-
mentarily passing through the printing position.

It is particularly important, when carbon copies are
printed in addition to the ribbon copy, that the movable
members, which may be type slugs, strike the paper a blow
sufficiently powerful to provide a clear imprint on every
copy without damaging the paper and/or the ribbon where
the latter is used. The blow must be sufficiently rapid to
prevent prolonged contact which may result in smearing
due to the relative motion of the above-cited components.
Moreover, in order to position the imprint on the print
line, the forward movement of the slug must be timed ac-
curately so that the slug arrives pxecisely at the instant
when the selected type font is passing through tne printing
position.

Linearly movable type slugs have come into frequent
use in place, of pivoted hammers. Type slugs, in gen-
eral, afford better timing control and can tclerate a greater
amount of eccenfricity of the print roll. Heretofore, it
has been customary to employ solenoid-operated hammer
actuators or the like for impelling the type slugs forward
from a reference or home position toward the print roll.
In order to obtain better timing control of the slug
throughout its travel, printers have been built where the
actuating hammers, instead of striking the slugs a blow,
start out at rest and in contact with the siugs preparatory
to accelerating the latter toward the print roll. The dis-
advantage of such an arrangement resides in the inability
of the hammers to exert sufficient force in the extremely
short time interval during which they act, without requir-
ing relatively large actuating solenoids.

¥n order to enhance the accuracy of the timing control
still further, the hammers in many printers do not move
through the entire slug travel path. Instead, the forward
motion of each hammer is arrested and it is returned to its
inactive position while the forwardly impelled slug com-
pletes its forward travel under its own momentum. Slug
return to the home position occurs after the hammer has
resumed its inactive position and is brought about by the
* rebound of the slug off the print roll, aided by a constant-
1y acting resilient spring force.

A slug actuator arrange“nent of the- type described: is
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frequently difficult to maintain in proper working order
owing to the large number of mechanical parts whose ad-
justment is critical to the over-all timing. Since the for-
ward slug travel and return to the home position occurs
in a time interval of the order of 5 milliseconds or less,
very small timing changes may produce imprints of the
desired data characters above or below the print line.
Since ‘such displaced imprints generally involve a glanc-
ing, rather than a direct slug blow on the selected type
font, they are usually attended by smearing.

Any change of the time interval during which the
hammer is in contact with the slug to impel the latter for-
ward, affects the force of impact with which the slug
strikes the print roll and hence it affects the clarity of
the printed product on the ribbon copy as well as on any
carbon copies. Additionally, the length of the time in-
terval during which the slug maintains the ribbon and
paper in contact with the print roll is affected.

From the foregoing explanation it will be clear that a
slight change of any one of a number of critical adjust-
ments during the operation of the printer may bring about
prolonged slug contact which produces smearing. If the
impact force is too small, a faint imprint will result, par-
ticularly where the number of carbon copies is large.
Where only a ribbon copy is printed, damage to the paper
and/or to the ribbon may result if the impact force is ex-
cessive. If the hammer has not fully returned to its in-~
active position upon the return of the slug and a second
printing is to follow immediately, radically altered timing
conditions will prevail and may bring about any of the
above-mentioned effects, Under adverse conditions, the.
rebound of the returning slug off the forwardly positioned
hammer may produce a shadow or ghost imprint.

A further disadvantage of the conventional hammer ac-
tuator arrangement described is. its lack of flexibility. In
order to operate efficiently, the hammer actuators must be
positioned in line with their corresponding slugs. Since
the solenoids which actuate the hammers are large in size
in order to produce the required slug acceleration, a rela-
tively complex and bulky arrangement is generally called
for in order to align them with the relatively narrow ham-
mer actuators which are positioned adjacent each other
without excesding the limited available space. Such an
arrangement not only increases the cost of the printer, but
also tends to lessen its reliability since it requires frequent.
adjustment in operation.

- It-is the primary object of this invention to provide a
high-speed " printer which overcomes the foregoing dis-
advantages

It is another object of this mventlon to prov1de appa-
ratus for actuating the movableé members of an on-the-fly
printer whereby the timing of the members may be accu-
rately controlled.

It is a further object of this invention to provide appa-
ratus for actuating the movable members of an on-the-fly
printer whereby the force of impact of the members on

. the print roll may,bs accurately controiled.

It is an additional object of this invention to provide a
slug.module and actuating means therefor whereby the
timing of the slugs as well as the acceleration applied
theretc may be accurately controlled.

It is still another object of this invention to prov1de ‘ac-
tLatmg means for a printer slug module which is simple
in_construction, relatively immune to changmo operatmg
conditions and flexible as to the manner in which it is po-
sitioned in the printer. ’

The invention which forms the subject. matter of this
application comprises a 'slug module which. contains a

‘plurality of slug housings wherein the respective print .

slugs are: disposed. Spring means urge each print slug
to a rearward home position.” Each slug has a forward
striking surface and terminatés rearwardly in a contoured
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impact surface. Means are provided for applying a burst
of compressed gas to the impact surfaces of selected slugs
during a restricted time interval in order to drive the slugs
forward against the print roll. Slug control is achieved
by accurately regulating the pressurée as well as the dura-
tion of the burst.

The various novel features which characterize the in-
vention are pointed ocut with particularity in the claims
annexed to and forming a part of this specification. For
4 better understandiiig of the invention, its advantageés and
specific objects thereof, reference should be had to the
following detailed description and accompanying draw-
ings in which:

FIGURE 1 illustrates a preferred embodiment of the
invention;

FIGURE 2 shows a top view of a portion of the ap-
paratus of FIGURE 1; and

FIGURE 3 illustrates another embodiment of the
invention.

With reference now to the drawings, FIGURES 1 and
2 illustrate a preferred embodiment of the invention part-
ly drawn in cross-section for the sake of clarity. It will
be understood that FIGURE 2 shows only a portion of a
slug module and actuating means therefor. The slug
module is seen to consist of two sections, 1¢ and 12, which
are spaced from each other and which are positioned op-
posite the print roll 14. The latter has raised type fonts

. 16 and rotates at a constant speed in a chosen direction,
e.g. the direction of the arrow. A paper web 18 and a rib-
bon 29 are positioned between the slug modules and the
print roll, the paper web being supported by the module
surfaces 21.

The slug module sections 1@ and 12 contain facing
parallel grooves in which partitions 22 are disposed so as
to define a plurality of slug housings with the module.
Each housing is open at the front and rear and contains
a printing slug 24, 24, 24", etc, respectively. Each slug
has front and rear portions 26 and 28 respectively, which
are in sliding contact with theé walls of the housing. A
ceniral portion 30 of the slug is relieved to avoid contact
with the housing walls and to thereby decrease slug fric-
tion. Sections of the slug are removed entirely in the
areas 32 and 34 in order to keep the slug mass as small as
possible for better slug control.

Each slug comprises a slot 36 which is substantially
transverse to the direction of linear slug travel. A leaf
spring 38 extends into.the slot 36 and appiies pressure to
the rear slot shoulder to urge the slug against its rear
stops 40. This positicn of the slug, which is illustrated
in FIGURE 1, is referred to as the home position herein.
A limit stop 42 also extends into the slot 3§ forwardly of
the leaf spring 38, to confine slug travel in both directions.

The forward slug portion 26 terminates in a striking
surface 44 whose radius of curvature is substantially iden-
tical to that of the print roll 14, The rear slug portion
28 terminates in a contoured impact surface 46 which is
seen to comsist of a pair of concave sections open to the
rear, i.e. to the right in the drawing, which are symmetri-
cally disposed between a pair of rearward siug extensions
48. The two concave sections are connected by a relative-
ly sharp transverse ridge 56 which is positioned forwardly
of the aforesaid slug extensions 48. Optimum efficiency
of the kinetic energy of the sheck wave which drives the
slug forward with an impact is obtained with this geom-
etry. The slugs are disposed in their successive housing
with the transverse slot facing alternately down, as shown
in FIGURE 1, and up: The leaf spring 38" and the limit
stop 42" for the adjacent slug, which has an upwardly
facing slot, are indicated in FIGURE 1.

A manifold 52 is positioned rearwardlyof the module
sections 1§ and 12 and includes-a plurality of nozzles 54,
54', 54", etc.
with respect to the extensions 48 of its corresponding slug

opposite the transverse ridge 5¢ thercof.. The manifold:

further includes a pair of exbaust ports 56 corresponding
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to each nozzle and angularly disposed with respect thereto.
The ports are positioned to minimize any interference with
the forward and rearward slug motion.

A set of conduits 58, 58, 58, etc. connects the nozzles
54, 84’, 54" respectively to a reservoir 60 in which a gas,
e.g. air, is maintained under constant high pressure. The
conduits are illustrated in broken lines in the drawings
to indicate that they are flexible and may be of any de-
sired length. The conduits terminate in valves 62, 62',
82", etc. respectively within the reservoir. In FIGURE
1, the conduit 58 is seen to terminate in an opening 59 in
a pressure plate 64. The opening 59 is sealed against the
entry of air by a gasket 66 which is compressed between
a closure lid 68 and the pressure plate 64. The lid 68 is
integral with the armature 7@ of a solenoid 72 which is
positioned inside the reservoir 6¢. The solenoid is shown
in its normal unenergized state when a solenoid spring
urges the lid 68 against the gasket 66 and a gap 74 is
defined between the lid and the solenoid proper.

Under normal conditions, each leaf spring urges its
corresponding slug to the home position of the latter, as
shown in FIGURE 1. In FIGURE 2 the slugs 24 and 24’
are shown in their respective home positions abutting
their respective back stops 40 and 49’, while the slug
striking surfaces 44 and 44’ réspectively are recessed with-
in the forward module surfaces 21. The slug 24" is shown
in its forward position with its striking sutface 44’ pro-
truding beyond the module surfaces 21. At a predeter-
tnined time interval prior to the arrival of the desired
typé font 16 at the print station, the solenoid 72 is ener-
gized and responds by pulling its armature 78 inwardly
uitil the gap 74 is closed. The closure lid 68, which is
integral with the solenoid armature 76, consequently
mioves to the right in the drawing and exposes the open-
ifg 59 to admit the pressurized air in the reservoir §9 to
the conduit 58.

The function of thé nozzle 54 is to provide a burst of
air which is directed against the impact surface 46. The
transverse ridge 50 deflects the air into the two concave
pottiens of the impaét surface as indicated by the pair
of broken-line arrows in FIGURE 1. The spent air is
exhausted through the ports 56 almost immediately to
preclude any interference with a subseéquently applied air
burst. Provided the ratio of the pressure at the nozzle
orifice to that prevailing at the exhaust ports 56 is greater
than two, the effect of the air burst on the slug will be
equivalent to that of a shock applied by a hammer actu-
ator. As a result of the applied shock, the slug 24" is
accelerated in a forward direction, i.e. to the left in the
drawing, the striking surface 44’ driving the paper web
i8 and the ribbon 2¢ against the selected type font 16
at the precise instant when the latter is at the print line.

The inipact of the striking surface 44’ on the type
font 16 causes the slug 24 to rebound to the rear, ie. to
the right in the drawing. This movement is enhanced by
the action of the leaf spring 38 which continuously urges
the slug to its home position. The leaf spring 38 further
serves to-maintain the slug in the home position against

“: the tendency to rebound off the back stops 40 and to pro-

60

Fach nozzle is positioned symmetrically..-

duce a second or phantom imprint.
" The duration of the air burst, which determines the
time interval during which the accelerating force is ap-
plied to the slug, may be regulated by adjusting the time
period in which the solenoid 72 remains energized. Simi-
larly, the force of the burst may be controlled by regu-
lating the pressure within the reservoir §8. Accordingly,
the timing of the slug travel, as well as its force of impact
on the print roll, are accurately controllable and a high-
speed printer of supsrior performance is obtained. More-
over, since these two quantities may be readily maintained
constant over long periods of time, the reliability of the
printer is enhanced.

It is further possible, simply by adjusting the pressure
of the air in the reservoir 69, to compensate for an in-

‘crease in the required number of carbon copies which
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necessitates a slug blow of greater force. Similarly, if
the number of carbon copies is materially reduced so
that the danger exists of damaging the paper and/or the
ribbon with a slug blow which is too powerful, a simple
adjustment can be made to reduce the pressure in the
TEServoir.

The shape of the impact surface 46 which deflects the
air blast and the ports 56, defines a pair of exhaust paths
which afford a rapid removal of the speut air in order to
prepare the slug for a subsequent air burst. Thus, the
forward slug motion in each case is due entirely to the
force of the immediately preceding air burst whose effect
on the slug is readily predictable so that accurate slug
control is obtained.

From FIGURE 2 it will be clear that the actuating
valves 62, 62’ and 62", respectively, need not be aligned
with the nozzle, the conduits 58, 58”, 58", etc. being flex-
ible. This presents a distinct advantage over conventional
slug actuator assemblies where the size of the solenoid
actuators conflicts with the requirement that the slug
actuators be aligned with the slug itself and where a com-
plicated arrangement is required, particularly with lim-
ited available space. The arrangement of the prwsent
invention permits the positioning of the pressure reservoir
at any convenient point.

FIGURE 3 illustrates a modification of the embodi-
ment shown in FIGURES 1 and 2, applicable reference
numerals having been retained. The module sections 10
and 32 respectively are seen to contain a pair of ports
76 which are located in the module sections 16 and 12
rather than in the manifold 52. The slug 24 is shown
in its forward position away from the back stops 40. . The
impact surface 78 of the slug is seen to consist of a single
concave portion symmetricaily disposed between the slug
extensions 48 and centrally faced by the nozzle 54. The
exhaust paths are illustrated by a pair of broken-line
arrows. It will be noted that the ports 76 are closed
when the slug is in its home position. Accordingly, the
exhaust paths are unblocked only when the slug is driven
forward. With the exception of the foregoing variations,
the operation of the apparatus FIGURE 3 is similar to

that discussed in connection with the apparatus FIG-

URES 1 and 2.

The invention is not confined to the embodiments il-
lustrated and described in connection with the drawings.
For example, the impact surface 78 which is shown in
FIGURE 2 could operate in conjunction with ports of
the type shown in FIGURE 1. Similarly, the slug need
not have the precise shape shown in the drawings, it being
only necessary to provide slugs of relatively low mass in
order to be able to control their travel accurately. They
may be returned to their home position by any desirable

means provided only that a positive return force is ex-

erted throughout the entire slug travel. ‘The valves need

not be located within the reservoir, but could be positioned

in the conduits 38, 58’, 58", etc., outside the reservoir.
In the latter case, the valves normally biock the conduits
58 so that air entering the orifice 59 is barred from reach-
ing the nozzle 54. Neither the precise configuration of

- the valve 62 nor of the solenoid 72 is necessary to the
operation of the invention herein:. Similarly, nozzles of
the supersonic, sonic .or subsonic type may be ernployed
provided only that they are so positioned as to mlmmlze
any interference with the slug motion.

The invention is not limited to the use of linearly mov- g;

able slugs, but is applicable to any high-speed printer

wherein movable members are selectively driven forward

against a support to effect an imprint on an intermediately
stationed paper web. For example, the air burst could
be used to impel pivoted hammers against a support, which
may either be a print roll or a platen. . In the latter case,

the hammets may carry type fonts to the exclusmn of'

the support.
The inking means need not consist of a nbbon inter-
posed between the paper and the slugs.

For example,

10

20

40

50

60

6

an impregnated inking roll may be used to apply ink di-
recily to the type fonts of the print roll.

From the foregoing explanation, it will be apparent
that numerous modifications, changes and equivalents
will now occur to those skilled in the art, all of which
fall within the true spirit and scope coniemplated by the
invention.

What is claimed is:

1. A slug module and actuating means therefor for-
use in a high-speed printer of the kind having a moving
platen closely spaced from said module, said module
comprising a plurality of slug housings respectively open
at the front and rear thereof and aligned side by side,
a linearly slideable slug disposed in each of said housings,
each of said slugs terminating rearwardly in an impact
surface of relatively narrow width contoured to define a
pair of rearwardly open concave portions intermediate a
pair of spaced rearward extensions, a narrow transverse
ridge symmetrically joining said concave portions for-
wardly of said extensions, a nozzle facing said ridge of
each of said slugs and being symmetrically spaced with
respect to said extensions, and means for applying a burst
of compressed air through selected ones of said nozzles
to drive the corresponding slugs forward, the air applied
to each impact surface being exhausted by way of a pair
of paths defined by the external surface of the correspond-
ing nozzle and the interior surfaces of said extensions.

2. A slug module and actuating means therefor for use.
in a high-speed printer of the kind having a moving platen
closely spaced from said module, said module comprising
a plurality of slug housings respectively open at the
front and rear thereof and aligned side by side, a linearly
movable slug disposed in each of said housings and in-
cluding a slot substantially transverse to the direction of
slug motion, a leaf spring extending into said slot and
urging said slug rearwardly to a home position, each of
said slugs terminating in a rearwardly facing impact sur-
face, nozzle means spaced to the rear of each of said
impact surfaces along the direction of said linear slug
motien, and means for applying a burst of pressurized air
of short duration through selected ones of said nozzle
means to drive the corresponding slugs forward from said
home position, each of said impact surfaces being con-
toured to deflect the applied air into at least one exhaust
path angularly disposed to the direction of said burst.

3. In a printer of the kind wherein selected ones of a
plurality of linearly movable siugs are driven forward
against a closely spaced, rotating print roll to effect an
imprint on an Jntermedlately stationed paper web, a slug
module comprising a plurality of housings each open at
the front and rear thereof, said slugs being slideably dis-
posed in respective ones of said housings and terminating
respectively in a rearwardly facing impact surface, and
means spaced to the rear of each of said impact surfaces
along the direction of said linear slug motion for apply-
ing a burst of pressurized gas thereto, said rear impact
surface being contoured to define an exhaust path jointly

‘with said last-recited means for said gas angularly dis-

posed to the direction of said burst. -

4, In a printer of the kind wherein selected ones of a
plurality of movable members are driven forward against
a closely spaced, moving support to effect an imprint on
an intermediately stationed paper web, each of said mem-
bers having a rear impact surface, and nozzle means
spaced rearwardly from each of said 1mpac; surfaces for
applying a burst of pressurized gas thereto in the forward
direction of motion of said members, each of said impact
surfaces being contoured to deflect said gas in cooperation‘

* with said nozzle means symmetrically into a pair of ex-

70

75

haust paths angularly disposed to the direction of said
burst.

-5.In a printer of the' kind wherein selected ones of a
plurahty of movable members are driven forward aoamst'
a closely spaced, moving support to effect an imprint on

an intermediately stationed paper web, each’of said mem- =
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bers having a réar impact surface, and means spaced to
the rear of each of said impact surfaces for applying
a burst of pressurized gas thereto in the forward direction
of motion of said member, said rear impact surface being
contoured to define an exhaust path jointly with said last-
recited means for said gas angularly disposed to its di-
rection of application.

6. A slug module and actuating means therefor for use
in a high-speed printer of the kind having a moving sup-
port closely spaced from said module, said module com-
prising a plurality of slug housings respectively cpen at
the front and réar thereof and aligned side by side, a
linearly slideable slug disposed in each of said housings,
each of said slugs terminating rearwardly in an impact
surface of relatively narrow width contoured to define at
least one rearwardly open concave portion intermedi-
ate a pair of spaced rearward extension, and a nozzle fac-
ing each of said coiicave portions and symmetrically
spaced with respect to said extensions.

7. A slug module for use in a high-speed printér of the
kind having a moving support closely spaced from said
module, comprising at least one slug housing open at the
front and rear thereof, a linearly slideable slug disposed
in said housing, said slug terminating rearwardly in an
impact surface of relatively narrow width, said impact
surfdce being contoured to défine at least one rearwardly
open concave porticn intérmediate a pair of spaced rear-
ward extensions.

8. A slug module and actuating méans therefor for use
in a high-speed printer of the kind having a moving platen
closely spaced from said module, said module comprising
a plurality of slug housings respectively open at the front
and rear theréof and aligned side by side, a linearly mov-
able slug disposed in each of said housings and including
a slot substantially transverse to the direction of slig mo-
tion, a leaf spring extending into said slot and urging said
slug rearwardly to a home position, each of said slugs ter-
minating rearwardly in an impact surface of relatively
nafrow width contoured to define at least one rearwardly
open concave portion intermediate a pair of spaced rear-
ward éxtensions, a nozzle facing each of said concave
portions and symmetrically spaced with respect to said
extensions, and means for applying a burst of compressed
air through selected ones of said nozzles to drive the cor-
responding slugs forward, the air applied to each impact
surface being exhausted by way of a pair of paths defined
by the external surfacé of the corresponding nozzle and
the interior surfaces of said extensions.

9. A slug module and actuating means therefor for use
in a high-speed printer of the kind having a rotating print
roll closely spaced from said module, said module com-
prising a plurality of slug housings respectively open at
the front and rear thereof and aligned side by side, a
linearly movable slug disposed in each of said housmgs
and including a slot substantially transverse to the direc-
tion of slug motion, a leaf spring extending into said slot
and urging said slug rearwardly to a home position, each
of said slugs termihating in an impact surface of relative-

ly narrow width contoured to define a pair of rearwardly”

open concave portions intermediate a pair of spaced rear-
ward extensions, a narrow transverse ridge symmetrically
joining said concave portions forwardly of said exténsions,
a nozzle facing said ridge of each of said slugs and being
symmetrically spaced with respect to said extensions, and
means for applying a burst of compressed air throufrh
selected ones of said nozzles to drive the correspondmg
slugs forward from said home position, the air apphed to
each impact surface being exhausted by way of a pair of

paths defined by the external surface of the corresponding:

nozzle and the interior surfaces of said extensions.

10. In a printer of the kind wherein slugs: drive the
paper against-a closely spaced, moving support to effect
an imprint, a slug.module comprising a plurality of hous-
ings respectively open at the front and rear thereof and
" - disposed side by side, a slug slideably disposed in each of
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said housings, éach of said slugs terminating in an impact
surface contoured to define a pair of rearwardly open
concave portions intermediate a pair of spaced rearward
slug extensions, a narrow ridge joining said concave por-
tions and being positioned forwardly of said slug exten-
sions, a nozzle positioned opposite said ridge of each of
said slugs and spaced from said extensions, a pressure res-
érvoir adapted 1o store a gas under constant high pressure,
a conduit connecting each of said nozzles to said reservoir,
and means for selectively controfling the flow of said gas
through said conduits.

11, A slug niodule and actiating medns therefor for use
in a high-speed prititer of the kind having a rotating
print roll closely spaced from said module, said module
comprising a plurality of slug housings respectively open
at the front and rear thereof and aligned side by side,
a linearly movable slug disposed in each of said housings
ahd ificluding a slot substantially transverse to the direc-
tion of slug motion, a leaf spring extending into said slot
and urging said slug rearwardly to a home position, each
of said slugs terminating in an impact surface contoured
to define a pair of rearwardly open concave portions
intermediate a pair of spaced rearward slug extensions,
a transverse ridge joining said concave portions, a mani-
fold adjacent the rear openings of said slug housings and
including a plurality of protruding nozzles corresponding
to respective ones of said housings, each of said nozzles
being symmetrically disposed with respect to the extensions
of the slug disposed in its corresponding hotsing and
facing said transverse ridge of said impact surface, a
reservoir adapted to maintain air under coastant high
pressure, a separate conduit coupling each of said nozzles
to said reservoir, and a normally closed air valve disposed
in each of said conduits, said valve being adapted to be
electrically operated to seléctively apply an air burst to
the slug impact surface facing the comnected nozzle so
as to drive said slug forward from its home position, the
applied air being deflected by each of said transverse
ridges into a pair of paths defined by the exterior surface
of said nozzle and the interior surfaces of said extensions.

12. A slug module and actuating mieans therefor for
use in a high-speed printer of the kind having a rofating
print roll closely spaced from said module, said module
comprising a pair of module portions spaced from each
other and including corresponding plurahtles of parallel
facing grooves, partitions dlsposed in said grooves be-
tween said spaced module portions to define a plurality of
slug housings respectively open at the front and rear
thereof, a relatively narrow slug movably disposed in each
of said housings, each of said slugs havms{ a forward
portion terminating in a striking surface adapted to con-
tact said print roll and a rear portion ferminating in an
impact surface, each of said forward.and rear slug por-
tions making sliding contact with the walls of said housing,
each of said slugs being centrally reheved»to avoid con-
tact with said housing Walls and further including a slot
transverse to the direction of slug motion, a limit stop
associated with each of said housings to confine slug
motion to the rear; a leaf spring extending into each of .

said slots and urging the corresponding slug against said
limit stop to define a home position, a manifold positioned
adjacént to the rear openings of said slug housings and
including a plurality of protruding nozzles each facing
one of said impact surfaces, and means for selectively
applying a burst of pressurized air of short duration to
each of said impact surfaces to drive said slugs forward
from. their home positions, the air applied to each of
said impact surfacés being exhausted by way of a pair

_of paths angularly disposed with respect to the direction

of said burst.
13. The apparatus of clalrn 12 wherein each of said
impact surfaces comprises at least one rearwardly open

_concave portion intermediate a pair of spaced rearward -

slug extensions.
14, The apparatus of claim 13 wherein said exhaust
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paths are in part defined by the exterior surface of said
nozzle and the interior surfaces of said extensions, and
further comprising a pair of ports disposed in said mani-
fold each aligned with the direction of one of said exhaust
paths to extend the latter.

15. The apparatus of claim 12 wherein each of said
impact surfaces comprises a pair of rearwardly open con-
cave portions symmetrically disposed intermediate a pair
of rearward slug extensions, a transverse ridge disposed
forwardly of said extensions and connecting said pair of
concave portions, each of said nozzles facing one of said
ridges.

16. The apparatus of claim 15 wherein said exhaust
paths are defined by the exterior surface of said nozzle
and the interior surfaces of said extensions.

17. The apparatus of claim 12 and further comprising
at least one exhaust port associated with each of said
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housings, said exhaust port being located in one of said
module portions and being adapted to be uncovered by
the forward travel of said slugs.
References Cited in the file of this patent
UNITED STATES PATENTS

1,555,655 GibSON e Sept. 29, 1925
1,926,527 Cornell o Sept. 12, 1933
1,926,528 Cornell oo Sept. 12, 1933
2,811,101 De VOl o Oct. 29, 1957
2,874,634 Hense me oo Feb. 24, 1959
2,883,927 Egbert m— e Apr, 28, 1959
2,935,018 1ego o May 3, 1960
2,978,978 Lang —— Apr. 11, 1961
2,995,082 SasakKi o Aug, 8, 1961
3,045,590 Amadaetal. . __________ July 24, 1962



