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[5 7] ABSTRACT 
Electromagnetic'drive fordata indication includes a 
shell core-like magnet core, an excitation coil sur 
rounding the magnet core, the magnet core having an 
inner sleeve-shaped core portion extending through 
the excitation coil, the inner core portion being 
formed with an air gap_separating the inner corepor 
tion into' two parts eachformed with a magnetic pole, 
indicating means, and a plunger polarized in longitudi 

, nal direction thereof operatively connected to the in 
dicating means, the plunger being freely displaceably 
disposed within the sleeve-shaped inner core portion 
and being displaceable from a neutral position thereof 
to a position wherein the indicating means are effec 
tive to provide an indication. 

10 Claims, 6 Drawing Figures 
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" ELECTROMAGNETIC'DRIVE FOR DATA 
. INDICATOR ' 

The invention relates to electromagnetic drive for 
data indication vwherein indicating means are ‘trans 
ferred by a plunger from neutral position thereof to in 
dicating position thereof. ‘ _ ' a‘ 

Heretofore known electromagnetically operated in 
dicating systems such as wire, mosaic or typewheel 
printers or perforators or‘the‘like, operate'in a manner 
‘wherein, for example, either the printing wire proper or 
printing hammer of the amature leverof a magnet sys 
tem, for example, a plunger-magnetsystem, is struck or 
the armature lever of the‘ magnet system'proper is con 
structed as the indicating means (note German Pub 
lished Application. DAS 1,179,228 and- 1,262,053‘). 'A 
pre-stressed restoring spring serves in most cases for ' 
returning the armature lever to the neutral position 
thereof after an indication has taken place (note Ger 
man Published Application -1 253,940). Such drive sys 
terns have the disadvantage, however, that the force of ‘ 
the spring acting in ‘opposite direction to the direction ‘ 
of displacement of the armature in the indicating direc 
tion, reduces the speed thereof, soIth'at the speed of in 
dication is considerably impaired. A constant striking 
force on the indication 'carrie'r’is not ‘assur‘ed‘because‘ 
the springs are subject'to wear in the‘course of time or 
a change occurs in the spring ‘constant thereof. It is fur— 
thermore disadvantageous thatlthe effective mass of 
the armature, because the armature lever of the mag 
netic system proper is constructed as the indicating 
means, is too large so that such drive systems are able 
to be used only for slowly operating outputdevices be 
cause of the ponderousness resulting'froman adverse 
pole surface-to-mass ratio and above all because of the 
large space requirement therefor. . 
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It is accordingly an object of the invention to provide _ 
electromagnetic drive for data indication‘which avoids _ 
the foregoing disadvantage of the lheretofore known ' 
electromagnetic drives ‘of this general-construction and 
more speci?cally, to provide an electromagnetic drive 
system of the plunger-magnet systemtype. for data indi 
cation which is a major improvementvover the hereto 
‘fore'knowndevices of this'general-typewithrespectto 
operational reliability and simplicity» of construction, 
and does not require the use of additionalmechanical 
components that are‘subje'ct to wear. With the/forego 
‘ing and other objects in view, there ‘is provided in ac 
cordance with the invention, electromagnetic drive for 
data indication comprising‘ a shell'core-like magnet 
core, an excitation coil surrounding'the‘magnet core, 
the magnet core having aninner sleeve-‘shaped/core 
‘portion extending through the'excitation coil,‘ the inner 
‘core portion being formed with an airigap separating 
the inner core portion into two parts each formed with 

. a magnetic pole, indicating means, and a plunger polar 
ized in longitudinal direction thereof operatively con 
nected to the indicating means, the plunger being freely 
displaceably disposedwithin the slee‘v'esshaped inner 
core portion and being displaceable'from a neutral po 
sition thereof to a position wherein the indicating 
‘means are effective to provide an indication. 

In accordance with another feature of the invention, 
the length of the sleeve-shaped core portion has a 
length which is a multipie of the length-of the plunger, - 
and the air gap is located in the'middle‘of the coil so 
that the plunger, as viewed in direction of displacement 
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magnet poles in‘ the neutral ‘position, and is surrounded 
_ by both of the magnet poles-indicating position of the 
plunger. 

‘Other features which are considered as characteristic 
for the invention are set forth in the appended claims. 
Although the invention is illustrated and described 

herein as embodied in electromagnetic device for data 
indication, it is nevertheless not intended to be limited 
to the details shown, since various modi?cations and 
structural changes may bemade therein without de 
parting from the spirit of the invention and'within the 
scope and range of equivalents of the claims. 
The construction and method of operation of the in 

vention, however, together with additional objects and 
advantages thereof 'will be best understood from the 
following description of speci?c embodiments when 
read in connection with theaccompanying drawing, in 
which: ' w ._ ‘ _ 

FIGS.v 1 through 3 are diagrammatic longitudinal sec 
tional views of the electromagnetic drive for data indi-' 
cation according to the invention shown in three differ 
ent phases, namely in neutral or_o?‘-position, in indicat 
ing position, and after data indication, respectively; 

' FIGS. 4 and 5 are diagrams of circuits for triggering 
the electromagnetic drive; and I . 

FIG. 6 is a longitudinal sectional view of an actual 
embodiment of the electromagnetic drive of the inven 
tion. , ' 

Referring now to the drawing, and particularly to 
‘FIG. 1 thereof,'there is shown diagrammatically the 
electromagnetic drive of the invention, which is in the 
form of a plunger=typemagnet system for data indica 
tion, and includes .a shell core-like magnetic core 1 cy 
lindrically surrounding an excitation coil 3 mounted on 
a coil form 2. The core part 7 passing through‘ the inter 
ior of the coil is of sleeve-like construction and ,has an 
air gap 4 in the center of the‘ coil so that two magnetic ‘ 
poles 5 and 6 are formed, respectively, having effective 
pole ends shaped conically on the exterior. thereof for 
the" purpose of avoiding unnecessary leakage losses. 
Within the sleeve-like core part -7, a plunger 8 polarized 
in longitudinal direction is freely displaceably disposed, 
indicating means 9 in the form of a printing ‘wire being 
secured thereto. The plunger 8, in the-phase illustrated 
in FIG. 1, is in neutral-position, as indicated by the fact 
that no current is shown traversing themagnet coil 3, 
‘and is completely inserted into the sleeve-like magnet 
pole 6 where it is retained permanent-magnetically. 
The-length of the core part 7 is a multiple of the length 
of the plungerS. A stop 10 of non-magnetic material, 
preferably of plastic material, serves as a position 
securing device for the plunger 8 and is provided with 
a ventilation or air hole 11 to avoid air damping. An in 
dication carrier, represented diagrammatically by the 

. line 12, against which the printing wire 9, connected to 
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thereof, is surrounded entirely or partly" by one of the ' 

the plunger 8, directly strikes. 
In the indicating-position phase of the electromag 

netic drive of the invention shown in FIG. 2, the polar~ ’ 
ized plunger 8 is located in the air gap 4 between the 
magnet poles 5 and 6 where it is equally surrounded by 
both of the magnet poles 5 and 6 so that a'closed mag 
netic circuit is formed, the magnetic ?eld produced by 
the‘excitation coil 3 being represented. by the dotted 
line, as shown. Totransfer the plunger'_8 from the off: ' 
position thereof of FIG. 1 into the indicating position 
thereof of FIG. 2, voltage is applied to the excitation 
coil 3 so that the magnetic field that is formed in oppo 
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site in direction to that of the outer magnetic ?eld of 
the plunger 8. By reversing the polarity of the current 
direction in' the excitation coil 3, the direction of the 
magnetic field is‘ reversed (note FIG. 3), so that the 
plunger 8, because it is polarized, is driven out of the 
air gap 4 back into the off-position thereof wherein, as 
mentioned hereinbefore, it is retained permanent 
magnetically after the excitation voltage has been 
switched off. The polarity reversal of the current direc 
tion preferably occurs at the, instant the printing wire 
indicating means 9 strikes the indication carrier 12. 
The displacement of the plunger 8 back into the origi 
nal location thereof .shown in FIG. l-is reinforced in 
this way by the rebound thereof from'the indication 
carrier 12. _ _ _ ,. 

The circuits shown in FIGS. 4 and 5 serve to control 
the foregoing operation of the electromagnetic drive 
for data indication constructed in accordance with the 
invention. FIG. 4 shows the aforementioned excitation 
coil 3 having one terminal thereof connected through 
a capacitance l3 and a selector switch 15 to a refer 
ence voltage source 0V, and the other terminal thereof 
through a series resistance 16 to a positive voltage +U. 
Furthermore, a discharge resistor 14 is provided which, 
upon reversing the switch 15, is connected in parallel 
with the series connection formed by the excitation coil 
3 and the capacitance 13. The position of the selector 
switch 15 shown in FIG. 4 corresponds togthe neutral 
position of the plunger 8 in the phase illustrated in FIG. 
1. The capacitance 13 is charged, and no current ?ows 
through .the excitation coil 3. The charging time de 
pends upon the dimensioning or rating of the series re 
sistance 16 and the excitation coil 3. For an indicating 
operation, the position of the selector switch 15 is var 
ied so that the capacitance l3 discharges through the 
discharge resistance. 14. The discharge current conse 
quently ?owing through the excitation coil 3 produces 
a' magnetic ?eld (note FIG. 2) which transfers the 
plunger 8 rapidly into the indicating position thereof.‘ 
Resetting of the selector switch 15 to the‘ original posi 
tion thereof shown in FIG. 4 results in renewed charg 
ing of the capacitance 13 with opposing current direc 
tion (note FIG. 3) so that the plunger 8 rapidly returns 
to the neutral position thereof shown in FIG. 1. 
The circuit diagrammatically shown in FIG. 5 corre 

sponds in construction to that shown in FIG. 4, with the 
difference, however, that the selector switch 15 of FIG. 
4 is replaced by two transistors 15a and 15b in FIG. 5. 
The pulse diagrams shown in FIG. 5 at the bases of the 
transistors 15a and 15b indicatethat in neutral position 
of the plunger 8_the transistor 15a is conductive and the 
transistor 15b is blocked. Further discussion regarding 
the triggering or control of the transistor 15a and 15b 
will not be made herein since it can be carried out in 
any conventional manner known to the man of ordi 
nary skill in the art. In the embodimentof thecircuit' 

, shown in F IG. 5, npn transistors are used,._however the 
circuit can be suitably adapted .for pnp transistors. 

In FIG. 6, there‘ is shown in longitudinal section, the 
actual structure of the electromagnetic drive.20 of the 
invention which has been shown diagrammatically in 
FIGS. 1 to 3. An excitation coil 21 is mounted on a cy 
lindrical coil form 22 which is carried by two ?anges 23 
and 24 having, respectively, a sleeve~like extension 26, 
25. The sleeve-like extensions 25 and 26 are inserted. 
into the coil form 22 so that two opposing magnet poles 
25a and 26a are formed, having pole ends of conical 

4 
construction at the-‘outside thereof. A plunger 27, as 
aforedescribed with respect to FIGS. 1 to 3, is polarized 
‘in longitudinal direction thereof and is of tubular con 
struction. Guide ?anges 28 and 29 are constructed with 
the end facesof the-polarized plunger 27. They are 

-- made of non-magnetic material and are formed with 
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- recesses 30 and 31, extending in the direction of dis 
placement of the plunger 27, for reducing the mass of 
the ?anges 28 and 29. The plunger 27 is freely displace 
ably disposed within the sleeve-like extensions 25 and 
26 of the respective ?anges '23 and“24‘."As location 
'securing device for the plunger '27 in theneutr'al'p'osi 
tion thereof, a stop 32 formed with an air hole 33 is‘ 
provided. The stop 32 is threadedly disposed in the 
sleeve-like extension 25, and is adjustable therein by 
means of the threaded connection 34 so that a cylindri 
cal extension 35 of the stop 32 abuts the guide ?ange 
29 of the plunger 27. Due to these measures, the force 
of impact for the indicating means 38, directly actuated 
by'the plunger 27 and constructed as a printing wire, 
is capable of being adjusted. Similarly, the neutral posi 
tion of the plunger 27 is also capable of adjustment. For 
the purpose of securing the electromagnetic drive 20 of 
the invention in a non-illustrated carrier part, the 
?ange 23 facing in direction toward the location at 
which the non-illustrated indication carrier would oth 
erwise be, is provided with a connecting piece 36 
formed with a thread 37. The outer magnetic return leg 
of the magnet system is formed by a sleeve 39 that is 
slid over the excitation coil 21 and is connected, for ex~ 
ample, to both ?anges 23 and 24 respectively having 

, the extensions 26 and 25, and provides a shell core-like 
. shape to the magnet core constructed of these compo 
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nents. As described hereinbefore, the sleeve 39. form 
ing the outer leg of the magnetic circuit is located be 
tween the two ?anges 23 and 24. A close magnetic 
force lock can be produced by rolling and ?anging the 
outer magneticreturn~,leg,.jso-that the sleeve 39 sur- ' 
rounds both ?anges 23 and 24. 

In the illustrated embodiment of FIG. 6, the indicati ' 
ing means 38 is constructed as a.printing wire, so that 
when a number of these electromagnetic drives 20 are 
combined into one unit, there results, for, example, a 
complete wire printing mechanism. 
The structure of the indicating means 38 can obvi 

ously also be needle or hammer-shaped so that the 
aforedescribed embodiment of the electromagnetic 
drive 20 is capable of being used as well for conven 
tional needle printers or fast printers. 
The advantages attained by the invention are espe 

cially that,-'due to the very small mass being displaced, 
a high indicating speed is attained,and‘ this indicating 
speed, because no increasing counter-force, such as for 
a spring, need be overcome, is very rapidly achieved. 
Iclaim; _. .. l' ' 

l. Electromagnetic drive for data indication compris 
ing a shell core-like magnetic core, an excitation coil 
surrounding said magnet core, said magnet core having. ' 
an inner sleeve-shaped core portion extending through 
said excitation coil, said inner core portion being 
formed with an air gap separating said inner core por 
tion into two parts each formed with a magnetic pole, 
indicating means, and a plunger polarized in longitudi 
nal direction thereof operatively connected to said in- ' 
dicating‘means, said plungerbein'g freely displaceably 
disposed within said sleeve-shaped inner core portion 
and being displaceable from a neutral position thereof 



to a position wherein said indicating means are effec 
tive to provide an indication. ‘ v_ 

2. Electromagnetic drive according to claim 1 
wherein said sleeve-shaped‘inner core portion has a 
leng-th‘that is a multiple of the length of said plunger, 
and said air gap is located in the center of said coil. v 

3. Electromagnetic drive according to claim 1 
wherein said plunger, in neutral position thereof, is at 
least partly surrounded by one of said magnetic poles 
and, in said position thereof wherein said indicating 
means are effective, is surrounded by both of said mag 
netic poles. I > 

4. Electromagnetic drive according to claim 3 
wherein the magnetic poles of said magnet core are po 
larizable, in one indicating operation, so that transfer 
of said plunger into both the positions thereof wherein 
said indicating means are effective, as well as into said 
neutral position thereof, is accelerated. 

5. Electromagnetic drive according to claim 4 includ 
ing means for producing an outer magnetic ?eld in 
given direction in said plunger and means for produc 
ing with said excitation coil a magnetic ?eld in direc 
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tion opposite to said given direction for transferring _ 
said'plunger from neutral position thereof to the posi 
tion thereof wherein said indicating means are effec- ' 25 
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6 
tive, and for producing a magnetic ?eld in the same di 
rection as said given direction for transferring said 
plunger from the position thereof wherein said indicat 
ing means effective to said neutral p'ositio'n thereof. 

6. Electromagnetic drive according to claim 1 includ- ' 
ing adjustable stop means disposed in one of said 
sleeve-shaped core positions for adjusting the neutral 
position ‘of said plunger. 

7. Electromagnetic drive according to claim 6 
wherein said stop means is formed with an air hole. 

8. Electromagnetic drive according to claim 6 
wherein said stop means is formed of a sound-proo?ng, 
elastic plastic material. ' ' 

9. Electromagnetic drive according to claim 1 
wherein said plunger comprises a member of tubular 
construction and a pair of guide flanges located respec 
tively at opposite ends of said member, one of said 
guide ?anges facing in direction toward said position of 
said plunger wherein said indicating means are effec 
tive, said one guide ?ange being connected to said indi 
cating means. . 

10. Electromagnetic drive according to claim 9 
wherein said indicating means has a wire-shaped con 
struction. 

* * * * * 


