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HIGH-SPEED lN-LINE PRINTER 

BACKGROUND OF THE INVENTION 

High-speed printers for the making of ?ying impressions of 
type symbols using impact wheels acting selectively on a 
hammer through coupling members have heretofore been in 
use. Such printers are particularly suited for use at very high 
printing speeds and the high printing speeds are attained from 
the fact that a whole line of printing symbols are printed in a 
single printing cycle and storage devices are employed, par 
ticularly suited for this purpose, and the stored printing energy 
is utilized so the instant the type symbol moves past the print 
ing point the printing hammer is actuated. 

in the high-speed ?ying impression types of printing ap 
paratus heretofore in use, a disklike type carrier has been used 
having symbols on its periphery and has been rotatably driven 
past a printing point. An impact wheel structure rotating with 
the type carrier and in a plane common to the plane of the 
type carrier actuates the printing hammer through a coupling 
member engageable between the teeth of the impact wheel 
and operated thereby, to move the printing hammer with an 
impact motion, to effect a printing operation as the symbols 
have passed a printing point. With such an arrangement, a 
large number of similar impact wheels and type carriers must 
be provided and individual printing hammers are selectively 
engaged with the recording medium and type carrier through 
operation of the coupling elements, controlled in accordance 
with the symbols to be printed. 
By the present invention, we utilize the impact wheel 

heretofore used for making linewise impressions in coopera 
tion with a disklike type carrier which rotates at a constant 
speed about an axis parallel to the axis of rotation to the im 
pact wheels, but arrange two impact wheels side by side in a 
plane parallel to and offset laterally from the plane of the type 
carrier to selectively operate a rocking lever to print one sym 
bol after the other on the type carrier, onto the printing medi 
um. 

In this form of printing apparatus, the impact wheels are 
coupled to the type carrier and are driven in directions op 
posite to the direction of rotation of the type carrier and at 
speeds proportionate to the speed of rotation of the type carri 
er, to successively make the printing impressions in the 
required time interval. This apparatus also utilizes coupling 
members actuated by electromagnets energized in accordance 
with symbols to be printed as determined by the stored print 
ing energy and selectively engaging the coupling members 
between the teeth of the impact wheels, to effect movement of 
the lever arm making the printing impression, as the coupling 
members are engaged between the teeth of the impact wheels 
in a preselected sequence determined by the stored informa 
tion required to energize the electromagnets to effect printing 
of the printing symbols. 

In a preferred form of the invention, the lever arm moves 
between two stops and engages a vertically guided hammer, 
positively moving the hammer'upwardly to strike the record 
medium against the peripheral surface of the type carrier, and 
positively returns the printing hammer on its return stroke. 

This form of the invention also utilizes an energy storer for 
the printing energy enabling the drive elements to be reduced 
in size and achieving favorable conditions when the printing 
energy is available in a mechanical time raster in the form of 
an impact wheel structure, corresponding to the intervals of 
the type symbols ?ying past the printing point and at the in 
stants printing is to take place. 
The arrangement of the ‘type carrier for rotation in one 

plane and of the impact wheel structure in a parallel plane to 
one side of the plane of the type carrier and rotating 
synchronously with the type carrier as well as the use of a 
rocking lever as the transmission means for the printing ener 
gy required at the printing point has the advantage that the 
type carrier and the member executing printing movement are 
the only elements required for printing, making it possible to 
use the printing device for printing recording members to be 
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2 
punched, and also to use punching devices in addition to the 

- printing elements. 

Other advantages are that the masses of inertia of the print 
ing hammer, which must be overcome to effect the printing 
operation are much lower when the printing hammer is in the 
form of a rocking lever than with conventional printing ham 
mers. 

A further advantage is that the rocking lever may be selec 
tively actuated by one or more coupling members and all the 
coupling members may act on the rocking member with an 
equal effect, rather than eccentrically as in parallel-guided 
printing hammers. This reduces the frictional losses hereto 
fore present with the prior art printing hammers. 
A principal object of the present invention, therefore, is to 

provide an improved form of actuating mechanism for the 
printing hammer of a line printer, utilizing the principle of a 
rocking lever having an end registrable with a rotating disklike 
type carrier, and actuating the rocking lever by impact wheels 
rotatably driven in timed relation with respect to the type car 
rier, and offset laterally from the type carrier. 
A further and more speci?c object of the invention is to sim 

plify the actuator means for the hammerof a line printer, in 
which an impact wheel structure having teeth corresponding 
to the intervals of the type symbols ?ying past the printing 
point at the instants of printing, is utilized to actuate a rocking 
printing hammer. 
Another object of the invention is to provide a printing 

mechanism particularly adapted for high-speed printers for in 
line type printing, by the use of a disklike type carrier rotating 
at a constant speed, and impact wheels rotating in planes 
parallel to the plane of rotation of the type carrier and offset 
laterally from the plane of rotation of the type carrier, and im 
parting an impact force to a rocking lever through controlla 
ble coupling members transmitting the energy of the impact 
wheels to the rocking lever, to effect a printing impact at the 
free end of the rocking lever. 
Another object of the invention is to provide an improved 

form of high-speed printing mechanism utilizing a rocking 
member for transmitting the printing energy at the printing 
point, thereby making it possible to effect printing and the use 
of punching devices in addition to the printing elements. 

Still another object of the invention is to provide a simple 
and improved line printer in which the masses of printing 
energy are reduced over conventional printing mechanisms by 
employing a rocking member in place of the conventional 
printing hammer. 

Still another object of the invention is to provide an im 
proved form of printing apparatus utilizing a rocking member 
as a printing element and obviating the tendency of the 
rocking member to rebound at the termination of a printing 
operation by the use of a sliding weight cooperating with the 
rocking member, to reduce rebound thereof. 

Still another object of the invention is to utilize a rocking 
lever to transmit the printing energy to a rectilinearly guided 
printing hammer, movable diametrically of a disklike type car 
rier and rapidly engaged with the recording medium to effect 
the impression of a symbol and returned by return movement 
of the rocking lever. 

Other objects, features and advantages of the present inven 
tion will be readily apparent from the following description of 
certain preferred embodiments thereof, taken in conjunction 
with the accompanying drawings, although variations and 
modi?cations may be effected without departing from the 
spirit and scope of the novel concepts of the disclosure. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic perspective view of a printing ap 
paratus constructed in accordance with the principles of the 
present invention. 

FIG. 1a is an enlarged diagrammatical view illustrating a 
coupling member in side elevation in the process of being 
thrust between the teeth of an impact wheel. 
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FIG. 2 is a diagrammatic view illustrating a modi?cation of 

the invention in which the printing hammer is at a rest posi 
tion; and 

FIG. 3'is a view similar to FIG. 2, but showing the printing 
hammer in an impact printing position. - 

DESCRIPTION OF PREFERRED EMBODIMENTSIOFQ 
INVENTION 

In FIG. 1 of the drawings, we have shown a motor 1 driving 
meshing gears 2, 3 and 4. The gear 4 has driving connection 
with a disklike type carrier 5 through a coaxial drive shaft 4a. 
The type carrier 5 has type symbols on its periphery, succes 
sively moved past a movable recording medium 6 to print 
selected type symbols on the recording medium as the record 
ing medium moves rectilinearly beneath the type carrier in the 
direction of the arrow shown in FIG. 1. 
Impact or thrust wheels 7 and 8 are keyed or otherwise 

secured to a shaft 3a parallel to the shaft 4a‘coaxial with and 
driven from the gear 3 of the meshing gears 2,3 and 4. These 
two impact wheels are driven'to rotate in locked phase rela 
tion with the type carrier 5. The impact wheels 7 and 8 have 
teeth 70 and 8a arranged in staggered relation with respect to 
each other by one-half tooth pitch, tov respectively operate 
coupling members 11 and 12 as moved between theteeth of 
said impact wheels, to effect rocking movement of a rocking 
lever 13. The rocking lever 13 in the form of the invention 
shown in FIG. 1 servesas a printing hammer and is pivoted in 
termediate .its ends on a stationary pivot shaft 13a. As shown 
in FIG. 1, one end of the rocking lever 13 is in position 
beneath the coupling members 11 and 12, to be depressed 
thereby, as a coupling member is moved between the teeth of 
a rotating impact wheel 7 or 8 and the trailing tooth depresses v 
the associated coupling member. An opposite end of the 
rocking lever 13 serves . as a printing hammer 13b, and is 
moved upwardly to strike the recording medium 6 against the 
peripheral-face of the rotating type carrier 5, to effect the im 
pression of a preselected symbol of type thereon as a tooth of 
an impact wheel 7 or 8 engages a coupling member 11 or 12, 
and depresses said coupling member and the end of the lever 
13 opposite the printing hammer 13b. 
The rocking lever 13 is returned toa rest position by a tor 

sion spring 14 secured to and ?xed at its opposite ends to the 
stationary shaft 13a in a conventional manner. The torsion 
spring 14 extends from the shaft 13a over the printing hammer 
end. of the rocking lever 13 and engages the top. surface 
thereof and thereby biases the end of the rocking lever op 
posite the printing hammer 13b and the coupling members 11 
and 12 into engagement with a detent or stop 18 and retains 
said printing hammer in the rest position shown in FIG.'1. A 
similar stop 19 spaced beneath the stop 18 and in alignment 
therewith serves to limit movement of the coupling members 
11 and 12 in a printing hammer actuating direction. 
The coupling members 11 and 12 are guided for rectilinear 

movement to be thrust between the teeth of the respective im 
pact wheels 7 and 8 by spaced guides 11a and 11b extending 
along opposite sides of said coupling members and between 
the lower stop 19 and upper stop 18, in advance of the guides 
lla and 11b, and disposed adjacent the rocking lever 13. The 
stops l8 and 19 are spaced apart a distance suf?cient to ac 

_ commodate depression of the individual coupling members 11 
and 12 as moved between two teeth of the rotating impact 
wheels 7 and 8. 
The coupling members 11 and 12 are actuated by rocking 

levers 11c and 120' respectively, mounted intermediate their 
ends on a stationary shaft 9a and suitably biased into return 
positions against a stop 12d by torsion springs lle and 12e, 
respectively, in a conventional manner. 
The lever arms 11c and 12c are actuated to thrust the 

respective coupling member 11 or 12 into the gap between 
two teeth of a respective impact wheel 7 or 8 in accordance 
with the type symbols to be recorded determined by the infor 
mation stored, by means of electromagnets 9 and 10, moving 
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the respective lever arms 1 1c andl2c in directions contrary to 
the bias of the respective springs. The electromagnets 9 and 
10 may be energized in accordance with stored information to 
effect printing on the recording medium 6 in a manner well 
known to those‘ skilled in the art, so not herein shown or 
described in detail. When at a given moment one of the two 
electromagnets 9 or 10 is energized, the free end'of the cor 
responding coupling member 11 or 12, respectively, is'moved 
into the gap between two impact teeth‘ and depressed by the 
following impact tooth in the direction of movement of the im-, 
pact wheels, to effect rocking movement of the rocking lever 
13 and the striking of the recording medium 6 against the type 
carrier 5 by the printing hammer 1311 on the end of said 
rocking lever. 

_ The lower ends of the lever arms-11c and 12c are connected 
with a respective coupling member 11 and 12 in a suitable 
manner.’ An exemplary form; of means connecting the lever 
arm 110 with a respective coupling member 11 is shown in 
FIGS. land In. The lever arm 11 has a socket portion llk 
receiving a rounded end of the coupling member 11' for mov 
ing said coupling member, back and forth upon rocking move 
ment of said rocking lever. The lever arms] 1c and 12c and the 
actuating means for said lever arms and the coupling members 
171 and 12 are of the same construction and are alternately ac 

’ tuated to ?rst insert the coupling member 11 in the space 

30 

35 

45 

55 

60 

65 

70 

75 

between two teeth of the impact‘wheel 7 and then insert the 
coupling member 12 betweentwo teeth of the impact wheel 8 

. having teeth 8a arranged-in staggered relation with respect to 
the teeth 7a of the impact wheel 7, as by alternate energization 
of the corresponding electromagnets 9 or 10,‘ and to return 
said coupling members upon deenergization of the respective 
electromagnets and movement of the lever anns 11c and 12e 
inv clockwise direction by the bias of the torsion springs lle 
and 12e, respectively. If desired, a suitable spring arrangement 
(not shown) may be provided to return the coupling members, 
or said coupling members may be directly coupled with the 
lever arms 11c and 120 to be positively returned upon the 
return strokes of said lever arms. A stop llg limits movement 
of the lever arms 1 1c and 12c in a coupling member projecting 
direction. 
A sliding weight 16 is slidable along a bolt 15 extending 

downwardly of the rocking lever 13 and movable therewith. 
Said sliding weight serves toshorten the rebound time after a 
type symbol has been printed. . - . . _. . 

The sliding weight 16 is biased into a rest position by a 
spring-.17 extending about thebolt l5 and said sliding weight, 
and seated at one end on the undersurface of the rocking lever 
13 and at its opposite end on a radially flanged portion of said 
sliding weight. Stops 16a and 16b de?ne the limits of move 
ment of said sliding weight. The sliding weight 16 cooperating 
with the rocking lever 13 serves to substantially shorten the 
‘rebound time of the rocking lever 13 after a type symbol has 
been printed. 

In the embodiment of the invention shown in FIGS. 2 and 3, 
the impact wheels, coupling members, electromagnets and ac 
tuating means driven by the electromagnets are the same as in 
FIG. 1 so the description thereof need not be repeated herein. 
A rocking lever 13’ is pivoted intermediate its ends ona rock 
shaft 23, and is biased into a rest position against coupling 
members 11 and 12, by a torsion spring 14 coiled about the 
shaft 23 at its opposite ends and extending over and engaging 
the upper side of a lever arm 24 of said rocking lever. The tor 
sion spring and rocking lever also move the'coupling members 
11 and 12 against the stop 18. The lever arm 24 extends in an 
opposite direction from the coupling members 11 and 12 
within a slot 25 in the machine frame and between two con 
nected heads 20a and 20b of a printing hammer 20. A lug 21 
extends along the opposite side of the printinghammcr 20 
from the lever arm 24 between the heads 20a and 20b of said 
printing hammer and forms a stop retaining the printing 
hammer 20 to its guide. 
The rocking lever I3’ is thus selectively coupled with the 

two impact wheels 7 and 8, like those shown in FIG. 1 and is 
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limited in movement in a printing direction by the top edge of 
the slot 25 and is limited in movement in an opposite direction 
by the stop means 19. Thus upon energization of an‘ elec 
tromagnet 9 or 10, a coupling member 11 or 12 will be moved 
between two teeth of a respective impact wheel 7 or 8, to ef 
fect rocking movement of the rocking lever 13 and accelerate 
the printing hammer 20 to strike the recording medium 6 
against the peripheral surface of the type bar 5. 
‘As shown in FIG. 3, shortly before the printing hammer 20 

reaches the recording medium 6, the lever arm 24 of the 
rocking lever 13' will strike the upper end of the slot 25 and 
free the printing hammer to freely strike the recording medi 
um 6 against the peripheral surface of the type bar 5 with an 
impact. 

This form of the invention shortens the printing phase and 
by providing diametral movement of the printing hammer 20, 

~ results in the printing of a cleaner type character. The lug 21 
also serves as a safeguard to provide a stop to prevent the 
printing hammer 20 from falling out of its guide. 
With the forms of the invention herein shown and 

described, and the provision of impact wheels in which each 
impact wheel has only half the number of impact teeth as the 
type of the type carrier 5, each impact wheel effects the print 
ing of each second symbol on the peripheral surface of the 
type carrier 5, and thereby makes it possible to double the 
tooth distance than when employing a single impact wheel, 
and results in a substantial increase in the available time effec 
tive to thrust the coupling members into the gaps between the 
teeth of the impact wheels, with a material increase in operat 
ing speed of the apparatus over printing apparatus utilizing 
only one impact wheel. 

ln carrying out the principles of the present invention a 
further increase in the operating speed of the printer can be 
attained by the provision of an additional impact wheel in 
which each of the three impact wheels has only one-third of 
the teeth required to print all of the characters on the 
peripheral surface of the type carrier 5 and the impact wheels 
are staggered by one-third the length of a tooth pitch. 
The impact wheel structure and coupling arrangement and 

rocking lever shown are particularly adaptable to the printing 
of information to be recorded, and to an additional punching 
operation where desired. 

Within the scope of the present invention, it should be un 
derstood that the end of the rocking lever 13 adjacent the im 
pact wheel structure may have two radially spaced operating 
arms disposed one after the other in the direction of operation 
of said rocking lever which may be staggered in time under in 
dividual coupling members, selectively coupled with the teeth 
of a common impact wheel, and attaining much the same 
results as attained by the staggered impact wheels of the 
present invention. 
We claim as our invention: 
1. in an in-line printing apparatus for the making of ?ying 

impressions of type symbols, 
a type carrier having a cylindrical type-carrying surface hav 

ing type symbols equally spaced therealong, 
means driving said type carrier at a constant rate of speed, 
a plurality of impact wheels arranged side by side and 

rotatable about a common axis parallel to the axis of rota 
tion of the type carrier, 

said impact wheels each having equally spaced teeth spaced 
apart by a pitch determined by the number of impact 
wheels and type symbols on the type carrier, 

the teeth of one impact wheel being arranged in staggered 
relation relative to the teeth of the next adjacent impact 
wheel, 

means coupled with said type carrier for driving said impact 
wheels at constant speeds in directions opposite to the 
direction of rotation of said type carrier, 

a recording medium guided for movement beneath said type 
carrier in alignment with the periphery thereof, 

a rocking lever disposed between said impact wheels and 
type carrier, 
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6 
a pivot shaft pivoting said rocking lever for movement about 

an axis disposed intermediate the ends of said rocking 
lever and perpendicular to the axis of rotation of said type 
carrier, 

a coupling member associated with each impact wheel, 
said coupling members overlying one end of said rocking 

lever and 
movable in planes parallel to the plane of the type carrier. 
means operable to successively thrust said coupling mem 

bers in the space between two teeth of an associated one 
of said impact wheels to effect depression of the as 
sociated coupling member and pivotal movement of the 
associated rocking lever in a plane perpendicular to the 
plane of the type carrier to effect the striking of the 
recording medium into engagement with the peripheral 
surface of said type carrier. 

2. An in-line type printing apparatus in accordance with 
claim 1, 

wherein two impact wheels are provided, each having teeth 
spaced one-half pitch apart, each impact wheel having 
half the number of teeth as type on the peripheral surface 
of the type carrier, 

wherein the coupling members are arranged side by side in 
radial alignment with the teeth of said impact wheels and 
are normally spaced from said impact wheels, and 

wherein electromagnets are energizable to successively 
rock said rocking levers and alternately thrust the 
coupling members into the space between two teeth of 
the associated impact wheel. 

3. An in-line printing apparatus in accordance with claim 2, 
wherein spaced stops limit rocking movement of the 

rocking lever and depression of the coupling members, 
and 

wherein spring means engage said rocking lever on one side 
of its axis and bias the associated rocking lever in an at 
rest position. 

4. The in-line type printing apparatus of claim 3, wherein 
the end of said rocking lever engaged by said spring means ex 
tends in registry with said recording medium and type carrier 
in radial alignment therewith, and comprises a printing 
hammer striking the recording medium with type symbols on 
said type carrier. ' 

5. The in-line printing apparatus of claim 4, 
wherein a sliding weight is associated with the end portion 

of said rocking lever serving as a printing hammer, and 
wherein detent means limit movement of said sliding weight 

toward and from the recording medium, whereby said 
sliding weight serves to check rebound of the rocking 
lever after a type symbol has been printed. 

6. The in-line printing apparatus of claim 5, 
wherein the sliding weight is movable between stop means 

spaced apart in the direction of printing movement of the 
rocking lever. 

7. In an in-line printing apparatus in accordance with claim 
1, 
wherein a printing hammer is disposed beneath and guided 

for free movement radially of the type carrier for striking 
the recording medium against the periphery of the type 
carrier, and 

wherein the end of the rocking lever opposite the coupling 
members is operatively connected with the printing 
hammer to accelerate the printing hammer on the print 
ing stroke thereof and stop means are provided to accom 
modate the printing hammer to move free from the end of 
said rocking lever to engage the recording medium with 
an impact force. 

8. An in-line type printing apparatus in accordance with 
claim 7, 

wherein spring means return the free end of the rocking 
lever and positively move said printing hammer on a 
return stroke. 

9. An in-line printing apparatus in accordance with claim 2, 
wherein a radial guide is provided beneath said type carrier in 
radial alignment therewith, 
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wherein a printing hammer is freely guided in said guide for 
striking the printing medium against a type symbol on 
said type carrier, 

wherein the printing hammer has spaced abutments, 
wherein the rocking lever extends into the space between 

said abutments, and 
wherein stop means are provided to stop movement of said 

rocking lever toward the type carrier prior to the end of 
travel of said printing hammer in a printing direction, to 
accelerate said printing hammer for free engagement with 
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8 
the printing medium and type carrier with an impact 
force. 

10. An in-line type printing apparatus in accordance with 
claim 9, 

wherein spring means engage said rocking lever and bias 
said rocking lever away from the peripheral surface of 
said type carrier, and thereby positively return said print 
ing hammer to an at rest position at the termination of a 
printing operation. - 

* * * It it 


