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3,128,694 
PRINT HAMMER MECHANISM 

Milton J. Kittler, Bloomfield Hills, Mich., assigner to 
Holley Carburetor Company, Warren, Mich., a corpo 
ration of Michigan 

Filed Oct. 16, 1961, Ser. No. 145,279 
3 Claims. (Cl. 101--93) 

This invention relates generally to an electromechanical 
printer. More specifically, this invention relates to a print 
hammer mechanism that could be employed in a printer 
such as that disclosed in U.S. application Serial No. 138, 
157 entitled “High Speed Printer” and filed on September 
14, 1961, in the names of Arvin D. McGregor and James 
M. Irvine, lr. 

Accordingly, an object of the invention is to provide a 
hammer bank assembly that could be substituted for the 
hammer bank assembly shown in FIGURE 7 of the above 
referenced application Serial No. 138,157. 

Another object of the invention is to provide a mechani 
cal amplifier type print hammer mechanism in which there 
are but two moving parts, aided by spring means, in addi 
tion to the print hammer itself and a drive shaft. 
A further object of this invention is to provide a ham 

mer mechanism in which an eccentric shaft, in conjunction 
with a normally energized solenoid, cooperates with the 
above mentioned two moving parts to impart a high speed 
free ñight to the print hammer as required to bring it into 
Contact with a print drum having characters to be printed 
formed thereon. 
A still further object of the invention is to provide a 

high speed hammer mechanism which is simple in con 
struction, economical to manufacture and automatic in 
operation. 
These and other objects and advantages of the inven 

tion will become more apparent upon reference to the 
following specification and the attached drawings wherein: 
FIGURE l is a fragmentary perspective view of a print 

hammer assembly embodying the invention; 
FIGURE 2 is a diagrammatic view illustrating the non 

print paths of movement of selected points on the spring 
iniiuenced impacting hammer embodied in the invention; 
FIGURE 3 is a view similar to FIGURE 2, but showing 

the paths of these points during a print cycle. 
Referring now to the drawings, a printer 10 embodying 

the invention is similar to the printer disclosed in the 
above referenced application in that it includes a suitable 
main frame 12 on which a hollow, cylindrical print drum 
or other means 14 having rows of characters 15 to be 
printed formed thereon is mounted for rotation in a man 
ner to present the characters at a printing station 16. A 
print hammer mechanism 18 is arranged so as to provide 
a row of print hammers 20 adjacent the printer drum 14 
at the printing station 16 so that selected hammers may 
impact associated characters on the drum, there being aS 
many print hammers as there are characters in a row. A 
record strip 22, such as a sheet of paper on which printing 
is to occur is moved through the print station 16 between 
the row of print hammers and the print drum, and a type 
writer or other inked ribbon 24 may be positioned between 
the record strip and the print drum along the printing 
station. 

In the particular printer disclosed herein, an elongated 
eccentric 25 is mounted on the printer frame 12 so as to 
be continuously driven, preferably at a speed having some 
timed relation with respect to lthe speed of rotation of 
the print drum 14. The underlying principle of the printer 
is that a relatively high energy mechanical drive is con 
tinuously operating so long as the printer power is turned 
on; however, the print hammers 2@ are maintained in a 
non-print position until the print hammer mechanisms 
are signaled and activated by low power electrical signals, 
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in which event printing by any pre-selected print hammer 
takes place. After one complete cycle, each print ham 
mer Ztl is returned and maintained in a non-print posi 
tion until a print signal is again received. 
With the above in mind, it can be seen that each print 

hammer 26 is retained in the non-print position shown 
by FIGURE l between appropriate guide members 26 
and 28 by a suitable spring means 16. It will remain in 
this position until such time as it is impacted into contact 
with the print drum 14 by its actuating member 30. The 
actuating member 30 associated with each print hammer 
2i) is constantly moving through what may be termed an 
orbital path by virtue of its being pivotally mounted on 
the eccentric 25 which is driven at a constant predeter 
mined speed. The print hammer impacting end 32 of the 
actuating member 30 is biased by a spring 34 in such a 
manner that it continually rides up and down against the 
rear of the print hammer 20 throughout a complete revo 
lution of the eccentric 25 so long as the other ramp end 
36 of the actuating hammer 30 is free to pursue its nor 
mal resultant orbital motion. The resultant motions of 
the two ends 36 and 32 of member 30 under these (non 
print) conditions are as illustrated in FIGURE 2 by the 
paths of two points “X” and “Y,” respectively. 

Hence, while the hammer mechanism is idling in the 
above manner, the print hammer 20 cannot be caused to 
come into contact with the print drum 14. This would 
he the situation so long as the trigger latch 38 of the trig 
ger lever 40 is held out of the orbital path of the ramp 
end 36. A spring 42 is employed to normally hold each 
trigger lever 4t) against a stop 44, as shown by solid lines 
in FIGURE 1, and to thus place the trigger latch 38 in 
the path of the ramp end 36. However, the trigger lever 
4t) is pulled downwardly to the broken line position of 
FIGURE l against the force of the spring 42 by means 
of an electromagnet 46 when it is desired that no printing 
take place. 

Thus, the electromagnet 46 will normally be energized 
while the printer is in operation, and it will remain in this 
condition until such time as a signal is received from the 
computer with which the printer is used to print the par 
ticular character positioned opposite the print hammer 
involved. This signal would result in de-energization of 
the electromagnet 46, thus releasing its pull on the trigger 
lever 4l) and allowing the spring 42 to move the trigger 
lever 4i) against the stop 44. As mentioned above, the 
trigger latch 38 would now be positioned in the path of 
the ramp end 36 so as to obstruct the non-print orbital 
movement of point “X” shown by FIGURE 2. The ramp 
would thus come into contact with the latch 38 at the 
point “X” so that further lateral movement of point “X” 
would be prevented. However, the eccentric 25, which 
continues to rotate at its constant speed, also serves as a 
fulcrum and causes the thwarted lateral movement of the 
ramp end 36 to be transferred to the impacting end 32 of 
the actuating member 30. The resultant movement of 
the impacting end 32 is away from the rear of the print 
hammer 20 causing the spring 34 to be compressed. 
Once the eccentric 25 has completed a portion of a 

turn, it will have raised point “X” on the ramp end 36 
sufiiciently to remove it from its contact with the trigger 
latch 38. At this point, the latch 38 slides along the 
sloped surface and the lever 40 may move downwardly 
against the force of the spring 42. The new paths of the 
two points “X” and “Y” of the ends 36 and 32, respec 
tively of the actuating member 30 during the portion of 
the cycle when the trigger latch 38 is preventing the nor 
mal free lateral movement of the ramp end 36 are as 
illustrated in FIGURE 3. 
The disengagement of the contact between point “X” 

and the latch 38 is such that the compressed spring 34 
biasing the impacting end 32 of the actuating member 30 
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will immediately snap the impacting end 32 toward its 
normal position against the rear of the print hammer 20 
with sufficient force to cause the print hammer 20 to 
overcome its spring 48 and be propelled against the print 
drum 14, thereby causing a particular character, letter or 
number to be printed. 

It will be understood that anchored ends of the springs 
34, 42 and 48 are secured to anchor members 50, 52 and 
54, respectively, the latter being mounted in any suitable 
manner on some portion of the printer frame 12. It will 
also be apparent that the guide members 26 and 28, the 
stop 44 and the base 56 on which the electromagncts 46 
are mounted would also be secured in some manner to 
the printer frame. The drive shafts 58 and 60 of the 
eccentric and the print drum, respectively, would be driven 
in any suitable manner so as to have properly related 
rotational velocities. 

It should also be apparent that there would be one print 
hammer 20, spring 48, impacting member 30, spring 34, 
latch lever 40, spring 42 and electromagnet 46 for each 
character in a row of characters formed on the drum. 
These elements could be separated in some manner by 
spacer plates so that they operate in adjacent slots formed 
by these plates; alternatively, spacers or other bearing 
means could be provided so that the above elements asso 
ciated with a single print hammer would operate inde 
pendently of the remaining mechanisms. 
While but one embodiment of the invention has been 

disclosed, it can be appreciated that various modifications 
and a wide variety of cycle and phase timings may be 
possible without exceeding the scope of the appended 
claims. 
What I claim as my invention is: 
1. In a printer having a rotating print drum, the com 

bination of a free fiight projectile type print hammer, 
first spring means for urging said print hammer away 
from said print drum, a rotating eccentric shaft, first 
means for at times impacting said print hammer, said 
first means being fitted freely around said rotating eccen 
tric shaft and caused to move in an orbital path, second 
spring means connected to the impact end of said first 
means for urging said impact end against said print harn 
mer and thereby determining orbital path of the other end 
of said first means, second means for at times entering 
said orbital path of said other end of said first means, 
and thereby changing a portion of said orbital path, third 
spring means for urging said second means into said orbital 
path and third means for preventing said second means 
from entering said orbital path. 

2. In a printer having a rotatable print drum, the com 
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bination of a free flight projectile type print hammer, a 
rotatable eccentric shaft, first spring means for urging said 
print hammer away from said print drum, first means for 
at times impacting said print hammer and imparting accel 
eration to said hammer, said first means being fitted freely 
around said eccentric shaft, second spring means cooper 
ating with the impact end of said first means for urging 
said impact end against said print hammer and thereby 
causing the other end of said first means to move in an 
orbital path and for at times imparting acceleration to 
said first means, second means for at times entering said 
orbital path of one of said ends of said first means, third 
spring means for urging said second means into said orbit 
al path, and third means for preventing said second means 
from entering said orbital path. 

3. In a printer having a continuously rotated drum 
with rows of characters formed thereon, the combination 
of a row of print hammers positioned adjacent said print 
drum, each of said print hammers comprising a body 
mounted for reciprocating movement toward and away 
from said print drum, a continuously rotated eccentric 
shaft positioned on the side of said row of print hammers 
opposite said drum, a row of impact members fitted freely 
around said eccentric shaft for at times impacting one or 
more of said print hammers and projecting said impacted 
print hammers toward said print drum, the line of action 
of said print hammer passing through the center of said 
print drum, first spring means cooperating with said eccen 
tric shaft for causing the ends of said impact member to 
move in an orbital path and for at times accelerating said 
impact member toward said print hammer, a trigger latch 
for at times entering a portion of the path of said orbital 
motion and for causing said impact member to compress 
said spring means until said impact member leaves said 
portion of said orbital path obstructed by said trigger 
latch, second spring means for urging said trigger latch 
into said orbital path, and an eleetromagnet for prevent 
ing said trigger latch from entering said orbital path while 
energized. 
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