April 13, 1965 C. J. ANTONUCCI 3,177,803

PRINT HAMMER MODULE AND CONTROL BLOCK THEREFOR
Filed Aug. 2, 1963

v

"T'.u:l.l.

17 4 30 28
I/ T U I
l“ll “h \*“”\ | I, l[ll h.l [
~ N = .. &
4 D h-::f-/&'\.:_,
18 N (
24
al Lo
Wl e
24T (2“
'i'lsl lh
Ii
—




-

United States Patent O

v 3,177,803
Ce Patented Apr. 13, 1965

1

3,177,803
PRINT HAMMER MODULE AND CONTROL
BLOCK THEREFCR

Carmine J. Antonucci, Uniondale, N.Y,, assignor to

Potter Instrument Company, Inc,, Plainview, N.Y,, a

corporation of New York

Filed Aug. 2, 1963, Ser. No. 289,630
4 Claims. (Cl. 101—93)

This invention relates to printing hammer modules and,
more particularly, relates to an improved module in
which there is provided means for control of hammer
timing, hammer penetration;, and spring return of the
hammer from the actuated to the rest position.

Printing hammer modules used for modern high speed
printers are known to the art. The priating rates of such
modules are extremely high, requiring increasingly fast
actuation speeds, and, thus, precision of adjustment of
the initial positions of the printing hammer assemblies.

Moreover, to control the hammer impact and fo pre-
vent excessive hammer dwell time on the recording
medium, which might smudge the character being im-
printed, and to return the hammer to the rest position as

rapidly as possible, penetration stops and return springs of

various nature have been used.

However, at present printing rates, obtaining the desired
operating characteristics with fixed elements. is difficult
and expensive.

It is, therefore, the primary object of this invention
to provide a hammer module in which the hammer flight
time, the penetration limitation stop, and the spring return
force characteristics can be adjustably determined for
each hammer in the operating module.

Other objects and advantages of this application will
be pointed out hereinafter in the following detailed de-
scription of the invention, which may best be understood
by reference to the accompanying drawings, of which:

FIG. 1 is a partially sectioned side elevation of the
hammer module constructed in accordance with the pres-
ent invention;

FIG. 2 is a perspective view of the hammer control
block shown in FIG. 1;

FIG. 3 is a partially sectioned view of a portion of the
hammer control block shown in FIG. 2.

In the figures, there is shown a hammer module for
a high speed printer, having a frame assembly 10 on which
are mounted four hammer assemblies 12.

In order to mount the four hammer assemblies in
the module with the necessary close spacing therebetween
and, at the same time, preventing the actuating field for
each hammer assembly from moving an adjacent ham-
mer, adjacent hammers are constructed in differing forms.
Hammer 14, for example, is constructed having a print-
ing hammer 16, mounted on arm 17 which is pivotally
mounted about a pivot 18. The armature 29 of the
hammer 14 extends at right angles to the hammer arm
17. An electromagnetic coil 22 is mounted on core 24
adjacent armature 20 to attract the armature thereto
when the coil is momentarily energized thereby to ftrip
the hammer 16 into the printing position shown.

The adjacent printing hammer assembly 26 is provided
with a printing hammer mounted at the end of an arm.
The armature portion 28, however, extends in a straight
line continuation of the arm and the assembly is pivoted
about a pivot 38. An electromagnetic coil 32 is pro-
vided on core 34 to frip the hammer 26 in selected
fashion.

The other two hammers are respectively similar to
hammers 14 and 26.

A hammer control block 36 is provided with a plu-
rality of downwardly extending hammer guides 38 to
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guide the hammers during travel from a rest to an actu- -
ated position. - The control block 36 is secured to the
frame by means-of bolt 40. The hammer rest position
is defined by hammer flight control screw 42 threadably
engaged within the bore 44 in the frame 18 and is pro-
vided with a bumper 46 mounted on the terminal end
thereof. The position of the bumper determines the rest
position of the individual printing hammers and defer-
mines the actuation time of the individual hammers by
control of the gap between the respective coils and the
associated armatures. Since this gap influences the mag-
neto motive attractive forces and the rates of buildup
thereof, variation of the gap distance will control the
attractive force and, thus, the actuation time .of indi-
vidual hammers. .

Since the hammer must strike the printing medium and
rebound therefrom without excessive dwell time which
would smear the character to be imprinted on the
medium, a return spring 48 is provided. The return
spring 48 is coupled to an adjusting screw 50 threadably
engaged within bore 52 of the block 36. Thus, turning
of the screw will advance the spring changing the return
force applied to the hammer.

To stop the hammer travel and, thus, define the ham-
mer penetration, a penetration stop comprising a set
screw 54 threadably engaged within bore 56 in the block
36 is provided to engage the printing hammer penetration
pad 58 at a selectable position of the hammer. Since
screws 59 and 54 are adjustably positioned, control of the
penetration of each hammer before striking the stop and
control of the force provided by the return spring to return
the hammer to its rest position is quickly and effectively
controlled.

Thus, it can be seen that, with the apparatus of the
present invention, each hammer can be individually ad-
justed for actuation time, return time, and penetration
distance in the assembled module. Thus, the hammer
module can be quickly and easily adjusted for optimum
speed and operational balance.

In order to prevent the vibrational forces of operation
from changing the set positions of the screw, a transverse
bore 60 is provided in the block, the periphery of which
intersects the bores 52, and 56. A deformable rod 62
as, for example, a nylon rod is inserted into bore 69.
The periphery of the nylon rod, thus, engages the threads
of screws 58 and 54 as shown specifically in FIG. 3,
providing a frictional lock to prevent movement of the
respective screws under vibrational forces of operation.

This invention may be variously modified and em-
bodied within the scope of the subjoined claims.

What is claimed is:

1. A printing hammer module comprising printing ham-
mers, a hammer control block having hammer guides posi-
tioned therein to guide said hammers during movement
thereof, said block having penetration stop screws thread-
ably engaged therein, each of said penetration stop screws
being adjustably positioned to limit the travel of a respec-
tive hammer, return springs, return spring adjustment
screws, each of said return springs being coupled to and
carried by a return adjustment screw threadably engaged
within said block and positioned to engage a respective
hammer to apply a return spring load thereto, the magni-
tude of which is selected by adjustment of the position of
said return spring adjustment screw, and means for fric-
tionally holdmg penetration stop screws and said spring
return spring adjustment screws in a selected position.

2. A printing hammer module in accordance with claim
1 in which said locking means comprises a bore in said
hammer control block, a rod of deformable material posi-
tioned within said bore, the periphery of said rod extend-
mg into engagement with said penetration stop adjust-
ing screw and said return spring adjusting screw thereby
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to frictionally hold said
positions. )

3. A printing hammer module comprising a frame, a
plurality of printing hammer assemblies . pivotally
mounted on said frame, each of said printing hammer
assemblies comprising a printing hammer mounted on
an arm on one side of said pivot point and an integral
armature assembly mounted on the other side of said
pivot point, electromagnetic coil means for each of said
hammer assemblies to selectively attract the armature
thereof thereby to pivotally move said hammer from a
rest position to a printing position, a hammer flight con-
trol screw for each of said hammer assemblies, said
flight control screw being threadably engaged within said
frame and engaging the arm of the respective hammer
assembly thereby to adjustably position said arm-in a
predetermined rest position and thereby to control the
actuation time of said hammer assembly, a hammer con-
trol block coupled to said frame, said hammer control
block comprising a penetration stop adjusting screw for
each of said hammer assemblies, said screw being thread-
ably engaged within said block and adjustable therein to
engage said arm of said hammer assembly at the desired
penetration position, a return spring for each of said
hammer assemblies, a return spring adjusting screw
threadably engaged within said control block, said return

screws in said predetermined

~

9

10

20

4

spring being coupled to said return spring adjusting screw,
said adjusting screw being adjustably positioned to con-
trol the position of engagement of said return spring with
said hammer assembly arm thereby to contro! the force
applied to the hammer in the energized position to return
said hammer to the rest position, and means mounted in
said control block for frictionally holding said adjust-
ing screws in the predetermined positions.

4. A printing hammer module in accordance with
claim 3 in which said last named means comprises a resil-
ient rod mounted within a bore in said hammer control
block, said resilient rod engaging the threads of said
spring return and penetration stop adjusting screws there-
by to frictionally lock said screws when in the predeter-
mined positions.
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