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1. 

METHOD OF MANUFACTURING TYPE FINGERS 

The present invention in a continuation of my co 
pending application Ser. No. 92,676, filed Nov. 25, 
1970 now abandoned, and assigned to the same as 
signee as the present invention. 

BACKGROUND OF THE INVENTION 

This invention relates to a method for producing se 
cured multi-elements metallic parts; more particularly, 
it relates to a method for producing type fingers having 
a raised type-face at one end of an elongated member. 

DESCRIPTION OF THE PRIOR ART 

There is a need for producing type fingers for printer 
applications requiring excellent spring quality for re 
bound after impact printing, the endurance limits to 
survive countless flexings, the hardness to resist wear 
from impact and abrasion by hammer action and con 
tact with the printing ribbon and record medium. 
Where the fingers are carried by a flexible belt expo 
sure to damage and wear is increased due to the ballis 
tic nature of the printing. While type fingers have been 
developed heretofore, they have been costly, unreliable 
and have suffered from varying deficiencies in opera 
tion. Accordingly there exists a need for a method to 
provide improved type fingers having the desired, men 
tioned characteristics. A need also exists to provide a 
method which is capable of providing such improved 
type fingers in larger quantities and low cost. 
United States patent application Ser. No. 734,501 

filed June 4, 1968, by Earle B McDowell and Clifford 
M. Jones, discloses a printing apparatus utilizing a type 
carrying belt that carries a number of flexible arms, 
each of which has the type-face for a particular charac 
ter on one end thereof. United States patent applica 
tion Ser. No. 734,499 filed June 4, 1968, now U.S. Pat. 
No. 3,605,613, by Seymour Merritt DePuy and Donald 
George Herbert discloses such a type carrying belt and 
the general design of the flexible arms, or type fingers. 
These type fingers are preferably made of metallic ma 
terial and have a shank provided with upper and lower 
shoulder portions. The shank is adapted to fit within a 
slot on the belt and it is vertically positioned by the 
shoulder portions. 

It will be appreciated that such type fingers must be 
designed with certain criteria in mind. For instance, the 
shank portion must exhibit a degree of resilience and 
it must be rather accurately dimensioned. On the other 
hand, the type-face portion must be suitable for contin 
uous impacting without damage and must be suitable to 
methods for the precise forming of the various charac 
ters thereon. In general, the usual method of rolling, 
forging, trimming, heat treating, and plating create ma 
terial stresses and dimensional defects which prevents 
production of optimum type finger elements. In partic 
ular cases where single elements were used to form the 
type fingers, excessive waste resulted. 

SUMMARY OF THE INVENTION 
The present invention lies in a method of producing 

type fingers from two distinct components. Each of 
these components may be selected for optimum prop 
erties relative to the particular function performed 
thereby. 
An object of the present invention is to provide a 

method for producing superior type fingers. 
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2 
Anogher object of the present invention is to provide 

a method of efficiently and reliably producing type fin 
gers. 
Another object of the present invention is to provide 

a method for producing type fingers having dimen 
sional precision. 
Another object is to provide improved type fingers in 

larger quantities and reduced cost. 
Another object of the present invention is to provide 

a method for increasing the rate of production of type 
fingers. 

In accordance with a preferred embodiment of the 
invention, there is provided a method for producing 
type fingers from a character bar having a plurality of 
raised characters disposed along the length thereof, 
and a coupon blank. The character bar is welded to the 
coupon blank and then brazed thereto. Finally, the type 
fingers are punched out of the assembled elements in 
such a way as to provide a single character disposed at 
one end of each finger. 
The manner in which the cited objects are achieved 

and the numerous features of this invention, will be 
clearly understood and appreciated from the following 
detailed description, made in conjunction with the at 
tached drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a flow chart showing each step in connec 
tion with carrying out the method of this invention in 
accordance with a detailed embodiment; 

FIG. 2 is a view of a character bar developed in carry 
ing out the method of the invention; 

FIG. 3 is a view of a coupon blank developed in car 
rying out the method of the invention; 
FIG. 4A and B are of a fixture bar and coupon pre 

pared for welding. 
FIG. 5 is a view of a character bar and coupon blank 

assembly developed in carrying out the method of the 
invention; 
FIG. 6 is a view of the residue of the assembly shown 

in FIG. 5, after the type fingers have been punched out; 
and 
FIG. 7 is a typical type finger produced in accor 

dance with the method of the invention. 

DESCRIPTION TO THE PREFERRED 
EMBODIMENTS 

In order to fully appreciate the significance of the 
various steps carried out in producing type fingers by 
this invention, the structures shown in FIGS. 2-6 will 
be referred to during analysis of these steps. The inven 
tion comprises five basic steps. 

First, one forms a character bar such as illustrated in 
FIG. 2. This bar 100, contains plurality of type faces 
104 such as for example, representing the five charac 
ters "7, e, H, p, ..'. If desired, the characters could all 
be the same. In addition, it includes projections 101, 
102, used to precisely locate the bar. Each of the five 
characters is raised above the surface 103 and each 
character is precisely spaced with equal distances be 
tween the center lines thereof. In a particular example, 
the character bars were precision forged from type C 
1008 steel with five raised printing characters 104 and 
two raised truncated cones 10, 102 all along the same 
longitudinal axis and centered 0.310 inch apart. The 
flattened section 103 was reduced to less than 0.010 
inch thickness. 
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Second, one selects an appropriate steel and forms a 
coupon blank such as illustrated in FIG. 3. This coupon 
blank 200, is designed to provide the shank portion of 
five type fingers. It includes an array of precisely lo 
cated positioning apertures 201 along one edge, and a 
second array of precisely located apertures 202 along 
the opposing edge. These apertures are precisely ori 
ented along the horizontal and vertical axes for use in 
subsequent processing operations. In addition, a num 
ber of elongated slots 203 are located transverse the 
coupon blank between these apertures. The longitudi 
nal slots are employed because the flat coupon may 
warp during the subsequent brazing cycle. By position 
ing these slots between proposed finger shanks, there 
is a tendency to align the thermal stress distortion in 
one direction with a slight transverse crowning effect 
due to the difference of thermal expansion between the 
subsequently bonded portions. In a preferred embodi 
ment, the apertures 201, 202 and the slots 203 were 
formed in one punching operation. 

In a particular example, the coupon blanks were 
formed of maraging steel, a super-strength alloy with 
relatively good hardness, slight corrosion resistance, 
favorable fatigue limits, and good spring properties. 
This steel can be obtained in an annealed and 20 per 
cent cold rolled condition, satisfying the necessary con 
siderations of flatness and tendencies toward galling 
encountered during punch and dye operations. The 
coupons 200 were designed so that the subsequently 
punched fingers would occur on horizontal centers of 
0.310 inch. The positioning apertures 201 and 202 
were located at precisely 0.310 inch centers in align 
ment with the material to form the fingers. 
Third, the character bar 100 and the coupon blank 

200 are bonded together by means of welding. The re 
sulting assembly is illustrated in FIG. 5 wherein the lo 
cation of each plurality of spot welds 204 is indicated 
by a small circle. By maintaining extreme accuracy of 
the punched coupons 200 and the forged character 
bars 100, it is relatively simple to hold these compo 
nents in proper relation to one another for welding. 
Area is provided between the characters on the charac 
ter bar, sufficient for reliable spot welding, yet away 
from the portion which will subsequently form the type 
face of the fingers. It is essential that the welds be of 
good quality because they become in essence the fix 
ture which maintains dimensional accuracy of the as 
sembly throughout the subsequent brazing and han 
dling operations. 
Bonding of the character bar and coupon blank is ac 

complished by use of the fixture 400. The fixture makes 
possible the accurate and secure location of the blank 
and bar with respect to use another for subsequent pro 
cessing. The projections 101 and 102 are inserted into 
tapered holes 401 of fixture 400 with the type faces fac 
ing down on the fixture. The coupon is now place on 
top of the located bar with the two outermost apertures 
201 inserted over pins 402. With the bar on coupon 
now precisely and securely located, the arrangement is 
presented for spot welding. The coupon and bar are 
spot welded together into a rigid assembly which now 
serves as its own fixture for further processing. 
The assembly shown in FIG. 5 illustrates the use of 

ten spot welds; with a pair bridging each character, 65 
spaced sufficiently far from the character to insure the 
discard of that portion when the fingers are punched 
out. In other embodiments of the invention, it has been 
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4. 
found that alternative spot welding arrangements may 
be employed. Thus, for example, one may utilize eight 
spot welds on each assembly; six at approximate cen 
ters between the seven raised portions of the character 
bar and one at each extreme end. 

Fourth, the assembled elements are brazed. The se 
lection of the brazing alloy depends upon the require 
ments of capillarity, strength, thermal limitations of 
base metals, furnace contamination limitations, ease of 
application, uniformity of results, and ease of removal 
of flux and binder residuals. The alloy may be applied 
in paste form, such as for example, as a bead along the 
length of the faying edge between the character bar 
100 and the coupon blank 200 and the heating carried 
out in an adequately protective atmosphere, such as an 
inert gas. The alloy, when melted, flows between the 
faying surfaces of the bar and coupon uniting the inter 
faces. 

Referring again to a particular example, a basic con 
position of 60% silver, 30% copper and 10% tin was 
employed. The brazing was carried out in a dry, protec 
tive atmosphere within a temperature range of 1325°F 
to 1550°F. Subsequently, the parts were cooled rapidly 
in a protective atmosphere to preclude overaging due 
to long cooling cycles and oxidation due to induced air 
cooling. 

Fifth, and finally, the type fingers are punched out of 
the welded and brazed assembly, leaving a waste blank 
of the type illustrated in FIG. 6. The brazed assembly 
is now positioned in a punch and die having pins corre 
sponding to the holes 201 and 202. The assembly is 
mounted so that holes 201 and 202 mate with the cor 
responding pins of the die. The hole 208 is used only 
as a reference or orientation mark. With this accurate 
positioning, each operation of the punch produces a 
punched finger of the proper configuration. As illus 
trated in this figure, the apertures 205 remain where 
the fingers have been removed. It is to be noted that 
these apertures include widened portions 206 and 207 
which form the shoulders on the type fingers that assist 
in their subsequent positioning. The finger punching 
operation again requires precise dimensional accuracy 
and the punch and die are adapted to cooperate with 
the coupon blank to assure both horizontal and vertical 
centering of the character of the raised character face 
with the spring or shank portion of the type finger. 
FIG. 7 illustrates a typical type finger 300 after it has 

been punched out. This type finger includes the raised 
character portion 301 adapted for printing the numeral 
"7" and upper and lower shoulder portions 302,303 
disposed on the shank portion 305. 
Having described the essential steps in the method of 

this invention, it will be of value to consider anciliary 
steps that may advantageously he employed in order to 
achieve superior results. 
The flow chart of FIG. 1 indicates that the first steps 

10 and 11 comprise the selection of appropriate metal 
for the character bars and type ?ingers. Examples of 
specific materials and their characteristics have been 
discussed hereinabove. These materials are then forged 
and punched, respectively, as steps 12 and 13. Before 
the welding operation, both the character bars and the 
coupon blanks should be cleaned to remove surface el 
ements that might otherwise inhibit the welding and 
brazing, tend to contaminate the furance atmosphere, 
and possibly etch or blemish the metal surfaces. 
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The spot welding and brazing steps 16, 17 and the se 
lection of a brazing alloy have also been discussed pre 
viously. 
Following brazing, the cleaning operation 18 is car 

ried out to remove the flux and binder surface residu 
als. 
The finger punching operation 19, is the last step re 

quiring precise positioning of the assembly. This is es 
sential to insure proper location of each character rela 
tive to the center line of the finger. 
After punching, the individual fingers are each sub 

jected to cleaning, hardening, deburring, and plating. 
To provide the desired spring properties and wear resis 
tance, the fingers are hardened. It has been found ad 
vantageous to harden the fingers 21, in a protective at 
mosphere of argon, and, in one example, heating at 
900°F which is below the brazing temperature for three 
hours, followed by rapid cooling in the protective at 
mosphere, yielded satisfactory results. After hardening, 
the corners of the fingers may be smoothed by a vibra 
tory and rotary, mildly abrasive deburing step 22. Plat 
ing is desirable for protection against possible corro 
sion. The subsequent plating operation 23, may com 
prise electroless nickel plating wherein a composition 
of nickel and phosphorous is deposited to a thickness 
of 70 to 130 micro-inch. To preclude hydrogen embrit 
tlement from the plating solution and to harden the 
plating, a final hardening step 24 may be carried out. 
In one example, heating at 750F in a protective atmo 
sphere such as inert gas for 1 hour, proved effective. 
Reviewing the method of this invention, it will be ap 

preciated that high quality type fingers have been de 
veloped having spring finger shanks and raised type 
faces. The use of separate materials for the shank and 
face portions permits the selection of material having 
optimum characteristics for each part. The described 
method makes possible this reliable bonding of pre 
forged parts to a flat spring material without damaging 
the dimensional, chemical, metalurgical, physical or 
mechanical properties of either part. Furthermore, it 
provides for the maintenance of very precise dimen 
sions of the finished units. 
Of course, modifications of some of the specific steps 

cited in describing embodiments of the invention, will 
occur to those skilled in the art. All such modifications 
which come within the spirit and teachings of this dis 
closure are intended to be covered by the following 
claims. 
What I claim as new and desire to secure by Letters 

Patent of the United States, is: 
1. The method of producing type fingers comprising: 

forming a character bar having a plurality of characters 
disposed along the length thereof, providing a coupon 
blank, welding said character bar to said coupon blank, 
subsequently brazing said character bar to said coupon 
blank, and punching out a plurality of type fingers each 
including a single character and a portion of said cou 
pon blank. 

2. The method of producing type fingers as defined 
in claim 1, including plating said type fingers. 

3. The method of producing type fingers as defined 
in claim 1, wherein said welding comprises spot weld 
ing said character bar to said coupon blank in the space 
between each of said characters. 

4. The method of producing type fingers as defined 
in claim 1, including initially punching said coupon 
blank with a plurality of slots extending parallel to the 
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6 
location of the axis of the fingers to be subsequently 
punched out and intermediate each of the finger loca 
tions. 

5. The method of producing type fingers as defined 
in claim 4, including initially punching positioning ap 
ertures in said coupon blank. 

6. The method of producing type fingers as defined 
in claim 1, wherein said character bar is initially forged 
from a hard, corrosion-resistant steel and said coupon 
blank is initially punched from a sheet alloy having 
good resilience characteristics. 

7. The method of producing type fingers as defined 
in claim 6, wherein said brazing is carried out with a 
brazing alloy in a protective atmosphere. 

8. The method of producing type fingers as defined 
in claim 6 wherein said brazing is carried out with a 
brazing in which composition there is a flux and nickel 
additive, the flux inducing improved capillarity and the 
nickel inhibiting interface corrosion. 

9. The method of producing type fingers comprising: 
forming a character bar having a plurality of characters 
spaced along the length thereof with location projec 
tions at the ends thereof and a relatively short length, 
forming a coupon blank having a length substantially 
equal to the length of said bar and having a plurality of 
slots extending lengthwise thereof, forming a first series 
of apertures along one end of the length dimension and 
a corresponding series of apertures along the other end 
of the length dimension, said apertures being posi 
tioned on the center lines between each pair of adja 
cent slots and having the same spacing as said charac 
ters on said bar, utilizing said projections and end aper 
tures of said first and second series of apertures for ac 
curately positioning said bar on said blank for a welding 
operation such that said characters lie on the center 
lines between opposing apertures of said first and sec 
ond series of apertures spot welding said character bar 
to said blank in the space between each of said charac 
ters, to provide a composite assembly, brazing said bar 
to said blank at the faying surfaces of said bar and cou 
pon, utilizing each of said first and second series of ap 
ertures for accurately positioning said composite as 
sembly for a punching operation, punching out a plu 
rality of type fingers in succession each including a sin 
gle character and a portion of the coupon blank be 
tween opposing apertures of said first and second series 
of apertures and adjacent slots. 

10. The method of producing type fingers compris 
ing: forming a character bar having a plurality of type 
characters spaced along the length thereof from an im 
pact resistant material, forming a coupon blank from a 
sheet alloy material having good resilience characteris 
tics and a length substantially equal to the length of said 
bar, spot welding said character bar to said blank in the 
space between each of said characters at locations suf 
ficiently far from the characters to permit the discard 
of the welded portion when the fingers are punched out 
in a subsequent operation, brazing said bar to said 
blank at the faying surfaces of said bar and coupon with 
a brazing alloy at the melting temperature of said alloy 
in a nonoxidizing atmosphere, punching out a plurality 
of type fingers each including a single character of said 
bar and a portion of the coupon blank brazed thereto, 
and subsequently hardening the punched out type fin 
gers by heat treating them in a nonoxidizing atmo 
sphere for a sufficient period of time at a temperature 
below the temperature of brazing, followed by rapid 
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cooling in such atmosphere to provide the punched out 
type fingers with desirable spring properties. 

11. A method according to claim 10 wherein said 
coupon blank material is maraging steel. 

12. The method of producing type fingers compris 
ing: forming a character bar having a plurality of char 
acters spaced along the length thereof from a hard, im 
pact resistant steel with location projections at the ends 
thereof, forming a coupon blank from maraging steel 
having a length substantially equal to the length of said 
bar and having a plurality of slots extending trans 
versely of the length thereof, forming a first series of 
apertures along one end of the length dimension of said 
blank and a corresponding series of apertures along the 
other end of the length dimension of said blank, said 
apertures being positioned on the center lines between 
each pair of adjacent slots and having the same spacing 
as said characters on said bar, utilizing said projections 
and end apertures of said first and second series of ap 
ertures for accurately positioning said bar on said blank 
for a welding operation such that said characters lie on 
the center lines between opposing apertures of said first 
and second series of apertures, spot welding said char 
acter bar to said blank in the space between each of 
said characters at locations sufficiently far from the 
characters to insure the discard of the welded portion 
when the fingers are subsequently punched out, brazing 
said bar to said blank at the faying surfaces of said bar 
and coupon with a brazing alloy at the melting temper 
ature of said alloy, utilizing each of said first and sec 
ond series of apertures for accurately positioning said 
composite assembly for a punching operation, punch 
ing out a plurality of type fingers each including a single 
character of said bar and a portion of the coupon blank 
between opposing apertures of said first and second se 
ries of apertures and between adjacent slots, and subse 
quently hardening the punched out type fingers by heat 
treating them in a nonoxidizing atmosphere for a suffi 
cient period of time at a temperature below the temper 
ature of brazing, and then rapidly cooling in such atmo 
sphere to provide the punched out fingers with desir 
able spring properties. 

13. The method of producing type fingers compris 
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8 
ing: forming a character bar having a plurality of char 
acters raised above the surface of the bar and being 
equally spaced along the length thereof from hard, im 
pact resistant material, said bar including projections 
used to precisely locate the bar in a fixture, forming a 
coupon blank from a super-strength alloy with rela 
tively good hardness, slight corrosion resistance, favor 
able fatigue limits and good spring properties, said 
blank having a length substantially equal to the length 
of said bar and having a plurality of slots extending 
transversely of the length thereof, placing the bar with 
the type faces facing down on the fixture and the pro 
jections inserted into locating holes in the fixture, plac 
ing the coupon atop of the located bar with the two out 
ermost apertures of the coupon inserted over corre 
sponding locating pins in the fixture, punching said 
coupon blank with a plurality of slots extending parallel 
to the location of the axis of the fingers to be subse 
quently punched out and intermediate each of the fin 
ger locations, forming a first series of apertures along 
one end of the length dimension and a corresponding 
series of apertures along the other end of the length di 
mension, said apertures being positioned on the center 
lines between each pair of adjacent slots and having the 
same spacing as said characters on said bar, spot weld 
ing said character bar to said blank in the space be 
tween each of said characters at locations sufficiently 
far from the characters to insure the discard of the 
welded portion when the fingers are subsequently 
punched out, brazing said bar to said blank at the fay 
ing surfaces of said bar and coupon, utilizing each of 
said first and second series of apertures for accurately 
positioning said composite assembly for a punching op 
eration, punching out a plurality of type fingers in suc 
cession each including a single character and a portion 
of the coupon blank between opposing apertures of 
said first and second series of apertures and between 
adjacent slots, subsequently hardening the punched out 
type fingers by heat treating them in nonoxidizing at 
mosphere, and then rapidly cooling said fingers in such 
atmosphere to provide the punched out fingers with de 
sirable spring properties. 
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