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3,170,233
METHOD OF FORMING A PIN CARRIAGE

Kenneth F. Oldenburg, Arcadia; Bryan F, Kohne, Mon- -

rovna, and Dominick Fazio, ‘San Gabriel, . Calif,,
- .. assignors,. by mesne: assignments; to Addmaster Cor-
poration, San - Gabriel, Calif, a. corporation of
California
Original application Sept. 25, 1961, Ser. No. 140,549, now
Patent No. 3,095,143, dated June 25, 1963, Divided
and this apphcatlon Apr. 26; 1962, Ser. No. 196,372
6 Claims; ~ (CL 29—418)

Thls invention. relates to calculating, adding and like
machines. of -the -ten-key-type and ‘has particular refer-
ence to a method of making a stop pin carriage carrying
stop ‘pins -for differentially -controlling the extent of ad-
vancement of differential actuators for such-machines.

Heretofore, pin carriages of the above type have gen-
“erally been constructed -of metal stampings or the like
embodying a considerable number of parts including two
spaced plates- havmg a relatively large number of aligned
rows of openings in which stop pms are slideably mounted.

* Although such- prior pin. carrlages are generally satis-

factory, they are: relatively expensive to manufacture be-.

cause of the number -of parts-involved and the time' re-
quired: to, assemble the:stop pins and other parts. This
is particularly true when such pin carriages are formed
into arcuate or curved.shapes, because of the increased
difficulty in handhng and assembling the stop -pins-and
other parts.

It therefore becomes a principal object of the present
invention-to form a pin carriage having a minimum num-
ber of parts.

Another object of the invention is to facilitate the con-
struction-and assembly of a pin carriage.

Another ‘object is to reduce the:cost of constructing
and assembling a pin carriage.

The manner ‘in - which the -above and other objects of

the invention are accomplished will be readily understood-

on- reference ; to ‘the :following specification . when -read
in‘conjunction with*the accompanying drawings, wherein:

FIG. 1 is a longitudinal sectional view through an
adding machine embodying a preferred form of the pres-
ent invention. '

FIG. 2 is a sectional plan view: illustrating part of the
pin carriage and is taken substantially along the line 2—2
of -FIG. 1. .

FIG. 3 is a perspective view of the pin catriage.

FIG. 4-is -an -enlarged sectional view; partly broken
away, of the. pin carriage when in its flat condition and
with-pins assembled therein, and is taken along the line
4-—4:-of FIG. 7.

FIG. 5 is another enlarged sectional view: of the pin :

carriage; and - is taken-along the line 5-—5 of FIG. 7.

FIG. 6 is a side view of a stop pin strip: with stop pin -,

formations: thereon.

FIG. 7 is a plan view of the pin carriage body when
in its initial flat condition.

FIG. 8 is-a sectional plan view. taken substantially
along the line 8—38 of FIG. 1, illustrating part of the pin
carriage return mechanism.

FIG. 9 is a sectional side view of- the pin carriage

return cam and cam-follower and is taken along the line
2—9 of FIG. 8.

FIG. 10 is a side view of a portion of the p1'1 carriage
and -2 shearing device -for shearing the stop pin forma-
tions from the stop pin strips.

This application is -a division of our copending ap-
plication Serial No. 140,549, filed September- 25, 1961,
for “Caleulating Machine,” and since matured into Patent
No. 3,095,143, issued on June 25, 1963.

Referring to-the drawings, the machine is of the ten-
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key' type wherein' the “digits: of ‘2 value’ are entered se:
quet1ally through ten depress1b1e amount keys- 11, rang-
in-value from 0 to 9.

Depression ‘of-an amount kay sets-an appropriaté stop:
pin 12 in'a pin carriage; generally indicated at 13, which
shifts laterally of the machine into cooperative relation
with the combined differential actuators and‘printing
sectors 14.

The amount keys 11 aré mounted on’ key stems : 237
slideable vertically in slots provided in upper and lower
key frame plates 24:and 25, respectively, the latter form-
ing part of the framework of the machine. Ténsion:
springs 26 attached at their ends to the lower plate 25
extend under the key steths to normally hold the amount
keys in raised condition::

Each key stem has .a portion attached to--the upper
end of a flexible cable 28.. The varicus cables are ver-
tically aligned with each-other and are slideably mounted
for ‘endwise movement ‘in grooves 29 formed in a guide-
block 38 which is suitably attached to the lower frame-
plate 25; The various .cables terminate in .an arcuate
pattern concentric: with:a shaft 31 ‘which-is suitably sup- *
ported by the framework of the machine, The shaft 31
rotatably supports the -various -sectors ‘14 indépendently”
of each other.

In accordance with thie present invention, the pin car-
riage 13 is: formed:of 4 molded plastic' body 321 (FIGS.
3,4, 5 and 7) supported in an arcuate shape concentric
with the shaft 31 by a metal frame 322 which surrounds -
the same: The frame 322 has-bearing tabs 323-and
324 (FIG. 3) extending therefrom and slideably mounted
on a stationary rod- 331 which is' suitably supported by
the frame plates ‘37 and 38 for guiding the lower por-
tion of the pin. carriage across the machine. Also, the
frams 322 has an upper extension 34 which extends
through a slot 35 (FIG. 2) formed in a channel mem-
ber .36 “which is: secured at its ends to the frame plates
37 and 38, A slide 39 atiached to the extension 34 is
guided by -the channel  member 36 ‘to likewise -guide
the uvpper end of the pin carnage The extension” 34
also extends through a slot-325 in a machine cover 326~
and términates in-a knob 327, permitting the pin car-
riage to be returned manually to its home position shown
in FIG. 2, if so-desired.

As shown in FIGS. 4,5 and 7, the pin carriage body
321 is formed of 'a plurality of parallél spaced bars ‘328"
connected ‘together by webs 330-which are considerably
smaller in cross section than the bars 328. The bars
aré provided- with projections 331’ extending from oppo-
site ends thereof. )

Initially, the body 321 is formed as a flat piece, as
indicated in FIGS. 4 and 7, but it is subsequently mounted
in-the curved frame- 322 by bending of the samé into
an- arcuate form and fitting the projections 331 into
mating openings-332 in the sides of the frame. Since
the webs 330 are of much smaller cross section than
that of the bars 328,-the latter will readily yield in bend-
ing -the body into its arcuate shape “without - deforming
the bars.

The pin :carriage body 321 carries a plurality of col-
umns of stop pins 12 extending radially of the shaft 31,
and for this purpose, a series of spaced rectangular open-
ings 333.are formed: in each of the bars 328. o

The pins 12, which are- preferably of plastic, each has
a head -335. (FIG. 5) and a body bifurcated to form
two spring legs 336 which- yieldably -press - outwardly
against the adjacent edges of a respective opening in the
body 321, thereby frictionally maintaining -the pins in
different positions to which .they may be set within the
openings. )

It will ‘be noted on reference to FIG. 1 that when the
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pin carriage is assembled in the machine, the various
stop pins 12 are located in horizontal rows aligned with
the lower ends of the flexible cables 28. Thus, upon
depression of a selected amount key, a respective cable
will be moved endwise to likewise move an aligned stop
pin 12 from its normally ineffective position shown to
a position wherein it forms an abutment in the path of
a shoulder 41 formed on an aligned sector 14.

An additional row of escapement pins 49, similar to
the pins 12, is located above the latter pins. Such pins
cooperate with a stop shoulder 52 (FIG. 2) extending
from the channel member to normally hold the pin car-
riage in its home or other denominational position. The
pins 49 are aligned with the various vertical columns of
pins 12 and are engageable by a finger 43 (FIGS. 1 and
2) of a bail 44 which is pivotally supported at 45 in frame
plates 46 and 47 forming part of the machine framework.
The bail 44 is pivotally connected at 48 to a second bail
50 which is pivotally supported in a manner not shown
for movement about an axis extending longitudinally of
the machine.  The bail 50 is actuated by each of the
amount keys 11 upon depression thereof to likewise effect
depression of whichever escapement pin 40 is aligned with
the finger 43. .

The pin carriage 13 is spring urged to the left in FIG. 2
by a tension spring 337 (FIG. 8) connected between 2
part of a bottom frame plate 338 and a lever 340 ful-
crummed at 341 on the plate 338. - The lever is provided
with a slot 342 which embraces a pin 102 depending from
the pin carriage frame 322, Thus, upon depression of
any amount key to set an appropriate stop pin 12, the
bails 50 and 44 are actuated to depress an aligned escape-
ment pin 40, permitting the pin carriage to escape one
column to the left where the next escapement pin 40 will
arrest against the stop shoulder 52.

The sectors 14 are yieldably driven in a clockwise di-
rection by a bail rod 54 which is swung clockwise around
the axis of shaft 31 during the first half of a machine
cycle.,

As disclosed and claimed in the copending application
of B. F. Kuhne, Serial No. 140,544, filed September 25,
1961, for “Calculating Machine,” and since matured into
Patent No. 3,094,278, -issued on June 18, 1963, the bail
rod normally engages a detent shoulder 69 on a yieldable
tail 64 formed integrally with each sector. When the
sectors are arrested by set omes of the pins 12 or by
different accumulator elements during totaling and sub-
totaling operations, the tails 64 will be deflected, per-
mitting the bail rod 54 to continue to the end of its ex-
cursion. After completion of the printing phase, as will
be described presently, the bail rod 54 is returned counter-
clockwise and in doing so, it will likewise return the vari-
ous sectors to their illustrated home positions.

The sectors 14 cooperate with a printing mechanism,
generally indicated at 16, so print amounts registered by
the sectors onto a paper strip 17. For this purpose, each
sector carries a series of type characters 15 on its periph-
ery, ranging in value from 0 to 9, the character 0 being
located at the clockwisemost location relative to the rest
of the series,

The paper strip 17 is fed from a supply roll 631 between
feed rolls 65 and 641 and through a guideway 66, past a
printing station located between the sectors 14 and respec-
tive hammers 67. From such station, the strip is passed
upwardly behind the transparent tear-off bar 167.

The hammers are suitably guided in a frame 68 for end-
wise movement radially of the sectors 14, toward and
away from contact with the paper strip 17. Leaf spring
elements 70 urge the hammers downwardly but are nor-
mally restrained by a rotatable cam element 71 which co-
operates with a follower bail 72 pivoted at 73 to normally
hold the spring elements and hammers in upper positions.

The cam 71 is suitably entrained through gearing (not
shown) with a cyclically operable main drive shaft 21 so
that during the printing phase which occurs after the sec-

5

10

15

20

25

30

40

45

50

55

60

70

75

4

tors 14 have been differentially advanced, the cam 71
permits the springs 70 to impel the hammers 67 down-
wardly, thus causing an imprint of selected type charac-
ters 15 onto the strip 17 through a suitable printing ribbon
(not shown). : ) .

The above printer and associated mechanism is dis-
closed in detail and claimed in the copending applicatiosi
of H. L. Clary et al, Serial No. 140,336, filed August 25,
1961, for “Calculating Machine,” now Patents 3,132,582,

The sectors 14 are also effective to differentially actuate
an accumulator, generally indicated at 18. The latter is
of the crawl carry type and is disclosed in detail and
claimed in the copending application of R. E. Busch,
Serial No. 130,078, filed August 8, 1961, for “Calculating
Machine,” and since matured into Patent No. 3,113,719,
issued on December 10, 1963, The accumulator, in gen-
eral, comprises denominationally arranged gears 75 and
other elements rotatably mounted on an accumulator
shaft 74. Normally, the accumulator is held in a lower
position, as shown in FIG. 1, wherein the accumulator
gears 75 are located out of mesh with gear sections 175
formed on respective ones of the sectors 14.

During a digitizing phase of a machine cycle, the ac-
cumulator gears 75 are maintained in mesh with. the sec-.
tors 14 so as to transfer digital amounts from the sectors
14 into the accumulator. Likewise, during totaling and
subtotaling operations, the accumulator is maintained in
mesh with the sectors for the purpose of transferring
amounts from the accumulator to the sectors so that such
amounts may be printed.

During the latter stages of a machine cycle, the pin
carriage is returned to its home position depicted in FIG.
2 by a cam 345 (FIG. 9) carried by drive shaft 21. The
cam 345 engages a roller 346 on a cam follower 347 piv- ]
otally supported at 348 and connected to one end of a
link 349 (see also FIG. 8). The latter is coupled through
a pin and slot connection 359 to a bell crank 351 which
is fulcrummed at 341 independently of the léver 340. A
bypass pawl 352 is pivoted at 353 on the bell crank 351
and is urged counterclockwise relative to the bell crank
by a tension spring 354 toward a position wherein af ear
355 may engage the side of the bell crank 351.

The cam 345 is effective to cause link 349 to first swing
the bell crank 351 counterclockwise of its position illus-
trated in FIG. 8 against the action of a tension spring 356
extending between the bell crank and a part of the plate
338. During this movement, the ear 355 of pawl 352
will recede from engagement with a stationary projection
358 upstanding from the plate 338, permitting the spring
354 to rotate the pawl slightly counter-clockwise so that
its right hand end will locate to the left of an ear 357 on
the lever 349 and in position to engage the same when the
bell crank 351 is returned clockwise. During feturn of
the bell crank by spring 356, the pawl 352 will engage
the ear 357 to drive the lever 340 and the pin caftitge
rightward toward its home position wherein the pin 182
will come to rest in the position shown in FIG. 8. As
the pin carriage moves into such home position, the ear
355 of the bypass pawl will strike stationary projection
358, rocking the pawl clockwise relative to the bell crank
so that it will pass below the ear 357. The pin carriage
is thus freed of the bypass paw! so that it may again be
indexed to the left by depression of the amount keys.

The pin 192 is also embraced by a slot 183 in a block-
ing plate 127 whereby the plate is shifted fore and aft of
the machine as the pin carriage moves out of and into its
home position. The plate 127 forms no part of the pres-
ent invention but its connection with the rest of the ma-
chine is disclosed in the aforementioned Bush Patent No.
3,113,719.

During return of the pin carriage to its home position,,
any depressed ones of the pins 12 move over a stationary
cam (not shown) which returns them to their normal in-
effective positions of FIG., 1.

Further, in accordance with the present invention, the:



. 5 - v
various: stop .pins 12 are preferably initially- formed into
stripsi338 (FIG. 6) wherein stop pin formations 360 are
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cross. section than the cross 'seetions of said bars whereby

E said webs will yield upon bending said body in said arc,

spaced -apart distances equal tothe spacings of the holes -

333 in. thé plastic pin carriage body 321. © Accordingly;
‘the strips 358 may be easily and quickly assembled in the

corresponding holes of respective bars 328, thereby con-
siderably reducing the time required to assemble the pins.

Subsequently, and preferably after the body' 321 is ‘as-

sembled in the frame:322, the strips are severed along the
dotted lines 361 (FIG. 6) to form the individual stop pins
by a milling device; generally indicated at 362 (FiG. 10).
The latter comprises a plurality of axially spaced milling
cutters:363 shaped to conform with the dotted lines 361.
The pin carriage is suitably mounted in front:of a sup-
port block 364 having a’ concave face 365 engaging the
outer ends of the stop pin formations. :The pin carriage
and block are then moved as a unif toward the cutters 363
during rotation of the latter whereby to.sever all of the
pins from the strips 358 at-one time.

Although the invention: has been-described in detall
and-certain specific terms: and languages have been uvsed,
it is to be understood that-the present disclosure is illus-

‘forming a pin carriage frame, forming a strip having a

- plurality of stop pins thereon, inserting said stop: pins in

certain of said openings, separating said pins:from said ~
strip,” bending said webs -whereby to. curve said body in .

said-arc; and: mourting said curved body in said’ frame.

4. 'The method of preparing an arcuate pin carriage for

“a calculating. machine or the like which cormprises form-

10

15-

20

trative rather than restrictive and that changes and modi- -

fications ‘may .be made” without dep’arting from’ the spirit
or scope -of ithe mventlon as set forth in the claims ap-
pended: hereto. :

. Having thus descrlbed ‘the mventlon what'is des1red to
be secured by United- States Létters Patent is:

1. The ‘method of preparing a curved pin carriage for
a calculating machine: or-the like which: comprises: form-
ing an integral body having a plurality of parallel spaced
: -bars with opemngs in ‘'said ‘bars extending at'right angles

25

inga body having a plurality of parallel spaced bars ex-
tending in. a flat plane ‘with -openings in"said- bars -ex-
tending at right angles: to'said plane and with webs con-

“necting said bars, said webs being of smaller cross section

than ‘the cross sections of said bars whereby said . webs
will: yield upon bendmg said ‘body in an ‘arc, forming
strips having stop.pin formations thereon, inserting said
stop pin formations of each of said strips in a Tespective”
said row of openings, bending said body in an arc whereby
to-extend said stop pin formations radially of an axis ex- -
tending parallel to-the length of said rows, and thereafter
rota‘ting a cutting element -at- least substantially about

- said "axis whereby to concurrenﬂy sever - said “stop p1n .

formatiens  from. said strlps

*5. The method of preparing a cu1ved pm carrlage for:.
a calculating machine or the like which comprises form-
ing abody having a plurality of parallel spaced bars with.
openirigs in said bars‘extending at tight angles to-a com-:

* mon-plane. through sald bars and with webs connecting

‘ to_a plane passing through said bars and with webs. con-:,
-necting said bafs, said webs being of smaller cross section '

than the cross sections of said bars whereby said webs will
yield -upon bending said -body. transversely of the lengths

=, of sald -bars and into a curve, forming: a pin camage

frame, formmg a.:strip havmg a_plurality. of stop pins
thereon, inserting ‘said stop pins in’ certain-of said open-

‘ings, sepatating said .pins-from: said. strip, bending said-
webs whereby to-bend ‘'said body- into ‘said curve, and :

mounting said curved body in said frame.’
~ 2. The method of preparing-an arcuate pin carrlage for

35.

40

a calculatmg machine or, the like which comprises mold- -

. ing:an integral body having a plurality of parallel spaced

.- 'bars. with openings in said bars extending at right.angles -

to a'plane passing through- said ‘bars and with :webs' con-

nectlng said bars, said webs being.of 'smaller cross section’
than the. cross sections of said bars whereby.said .web -

will yield  upon bending said body' transversely of: the
~:lengths- of said bars and-into-an-arc, forming a pin-car-
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said"bars, said webs being of smaller cross’ section ‘than’
the  cross sections: of . said bars whereby said webs -will
vield upon bending said-body in:a curve, forming a pin

_carriage frame, bending said body in said curve transverse

to the length- of said bars, mounting said curved body
in’said’ frame, forming strips having spaced stop. pin for-
mations thereon, inserting said stop .pin. formations of
said. strips in respective said rows of-openings, and there-

after-severing said stop pin formations from said strips. : E

:6. The method of preparing an arcuate pin carriage for
a calculating machine or the like which comprises. mold-
1ng a.body having a plurahty of ‘spaced bars’ extending

~ina’ flat plane’ with: openings in said bars extendmg at oo

right angles to said-plane and with webs connecting said

bars, ‘said " webs being of .smaller cross section ‘than ‘the -

cross. sections .of said bars whereby said webs- W111 y1e1d
upon‘bending said body in an arc, forming a pin camage .
frame, bending said ‘body in said arc about an axis ex-

i tendmg parallel to said bars, mounting said curved-body

- in'said-frame, forming strlps having spaced stop:pin for-
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riage -frame,: forming a strip. having a plurality of stop

.pins theréon, inserting said stop pins in_ certain of said
openings, separating said pins fromsaid strip, bending
said: webs. whereby to bend said body into said arc, and
mounting said arcuate body in said frame.

3. The method of preparing an arcuate pin carriage for
a.calculating machine or' the like which comprises-form-
ing an’integral’ body having a-plurality of parallel spaced
bars exteénding in a common plane with the openings in

55
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said ‘bars extendlng at right angles to said plane and ‘with

webs connectlng said- bars,’ said webs being of smaller

mations thereon, msertmg said stop pin formations .of
said strips.in respective said rows of openings, and there<" -

. after severing said stop pin foririations from said strips.
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