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Patented June 19, 1923.

UNITED STATES

1,459,200
PATENT OFFICE.

HARRY ARTHUR FOOTHORAP, OF HARRISBURG,

PENNSYLVANIA, ASSIGNOR TO EL-

LIOTT-FISHER COMPANY, OF HARRISBURG, PENNSYLVANIA, A CORPORATION OF

 DELAWARE.,
SPACING

Application filed June 23, 1918.

To all whom it mwy concern:

"~ Be 1t known that Harey Arrsur Icor-
HORAP, citizen of the United States, residing
“at Harrlsburg, in the county of Dauphm

5 and "State, of Pennsylvania, has invented
certaii new and useful Improvements In
Spacing Mechanism, of which the following
'is a specification, reference being had there-

““In to the accompanying drawmﬂ'

10 This iInvention relates to typewritmw ma-
chines and more particularly to a means for
effecting a variation in the spacing of the
“characters printed, without varying the

unlform letter spacing movement of the

18 carriage.

Viewed in another aspect, the invention
relates to combined typewriting and adding
machines of that class in which numbers
* printed by the typewriter are accumulated

20 or added in a register, having uniformly
spaced  denominational members to which
an actuator is successively presented by uni-
form letter spacing movement of the car-

-t ripge, corresponding to the uniform spacing

23 of the deuommahonal members of the reg-

1ster. Viewed in this aspect, the inv entiol

embodies the 1dea of automatically effecting

a variation in the spacing of the characters

- printed, while maintaining uniform letter

30 spacing movement of the curriage and the

consequent proper stepping of the actuating

mechanism to successive uniformly spaced
denominational members of the regster.

In the accompanying drawings:—

Fig. 1, is a vertical sectional elevation of
so much of an Elliott-Fisher billine ma-
chine as is necessary to understand the ap-

plication of my invention thereto.

- Fig. 2, 1s a front elevation of the same
machine with parts omitted and others
broken away for clearer illustration of the
essential cnnstructwn.

Fie. 3, is an elevation of the upper end
of the type bar, showing the tvpe head and
the arrangement of the type thereon.

Fig. 4, 1s a plan view of the fragmentary
machine, and

Fig. 5, is a diagrammatic view contrasting
the two spacings of quantity and money
values and showing the cam which controls
the character of spacing of the printed
record.

Before proceeding with a detailed de-
scription of the mechanism, an understand-
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MECHANISM.

berial No. 306,102,

ing thereof may be facilitated by a brief
c\pldnatmn of the general idea involved.

The Elliott- Fisher billing machine of
commerce 1s a flat platen t} pewriter,
which the record 1s printed on a record
sheet supported in a flat spread-out condi-
tion on a pormally stationary writing sur-
face. The record is made by prmtmcr
mechanisin mounted on a traveling carriage
which moves step by step to successive letter
spaced positions as the keys are operated
to print the characters in succession.
this typewriting mechanism 1s combined
computing mechanism, having number
wheels or denominational members, located
I successive letter spaced or denomina-
tionl positions. To these number wheels is
presented In succession, .proceeding from
hichest to lowest order, an actuator, oper-

_ated from the keys as they are depressed to

print the numbers. As successive digits of
1 number are printed on the work sheet, the
carriage advances uniformly to present the
printing point of the machine at successive
umformh spaced positions. The <ligits
printed will thus be uniformly spaced and
as the spacing ¢f the number wheels cor-
responds to the spacing of the digits, said
number wheels will be successively operated
to accumulate, in the proper denominational
positions, the values of the dl*"lt‘i as the
number 1s recorded.

Since theze machines are designed to com-
pute values of various kinds. nntabh' (quan-
tityv: and money values. thev are ('qulpped
with a variety of adding devices, or Tegis-
ters, which is that part of the mechanism
operated bv the actnator and including a
series of number wheels.

A quantity register has a series of num-
icr wheels unifarmly spaced throughout
the length of the series. because quantltv
values are expressed by digits which are
usually uniformly spaced. \Imm reristers,
however, have two co-axial series of num-
ber Wheels, the spacing of each series beine
uniform, but a space being allowed for the
decimal point between the two series. Ob-

viously, the purpose of this arrangement is

to accommodate the decimal space which
must be provided between dollars and cents
in the printed number, as fully explained

in Patent No. 922559 to Laguanke and Smith.
The monev registers are equipped with

.
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decimal trips which effect automatic spac-

ing of the carriage over the .decimal. space,

so that ‘whenithe decimal position is reached
the spacing movement of the carriage and
of the actuator are exaggerated or doubled.

This 1s obviously a variation in the spacing

movemernt-of the machine, - -
The invention with which we are now

concerned has for its object, to permit the

1,459,200 _

key, its type bar 6, and the intermediate
connegtions .are -cleariy.shown an the draw-
ings.”. At the upper endl.of eadh”type bar
is mounted a shiftable type head 7, having

keys will swing the type bars toward' the

platen ‘and cause the uppermost or lower

upper and lower case types 8 and 9, and a 70
trigger 10 winch extends beyond the‘end ot
the ‘bar. Normally, “the -operation "of- the

use of a quantity register, having a continu-
ous series of uni?ormiy ‘spaced number
wheels, for the computation of money values
- printed, in the usual way, with a decimal
space between dollars and cents. - The con-
flict between the uniform -spacing require-
meénts of the ‘quantity, register and the non-.
~uniform spacing requirement of a money
value record, and the obviopus impossibility -
of spacing the carriage uniformly for ane
purpose and -of sunultaneously spacing said
carriage non-uniformly for the other pur-.
. pose has furnished the underlying problem.
of the present invention. One solution .of.
that problem embodies provigion for secur-
ing non-uniform spacing of the characters
printed, without necessitating any . disturb-
.ance of the uniform spacing movement of:
‘the carriage, which '1s necessary to pre-
seitt the actuator to successive uniformly
spaced number wheels .as .the :digits are

case type.to nprint. When 1t 1s desired to 75
print upper case characters, the depression
of a shift key 11, rocks a trip shait 12, to;
depress an arm 13, extended therefrom and
carrying a .trip. 14.. This operation. serves
to drop.the.trip 14 from its normal position,. 80
indicated in dotted lines .in Tig. 2, to its - .
active .position,, indjcated in  full lines an
said Jig. 2., When the trip 14 is.at its nor--
mal position it.is out of interfering relatipn
with the trigger, 10, but when depresséd .in 85
the .manner stated it s presented .in inter- ..
fering. relation. with said.trigger, so that as
the type bar is thrown down.to print;;the
movement .of the bar and the interlerence.
of ithe trip with the trigger will cause the 90
type head to be shifted and thus present ..
the upper case type at the printing point of
the machine. . -~ .. .. ...

The described character of case shift 1s
, _ usual and well known, but its purpose has 95
pritded with the decimal space, or, in.what.. always been to cause -either.of two itype ..
may be -said to be, non-uniformly spaced carried by tlie same type bar to lie presented
rélation. The desired end is obtained by at the single printing point of the machine
the simiple expedient of placing the upper so. that ;the printing of either character:
case number types 1 off-set position, one

. pes . _ would .have. no effect whatever on the spac- 100
space to the right of the normal printine ing of the chavacters printed in a . given line, .
P . , . L4 g . i1l . SVl |

~ point of the muachine, and in providing an

40

45

aulomatic case shift, which, when the actua-
tor reaches the number wheel representing

tens of cents, will automatically provide for-
the printing of upper case characters to
the right ot a decimal space .wwhich the off-
setting of the characters provides when the

keys are depressed to print tens and units
of cents in off-set position.
This will be seen to censtitute automatic

~changing or shifting of the printing point

50
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~ carriage propelling mechanism and con-

G5

of the machine independently of and with-
out. varying the uniform letter spacing
movement of the carriage.

WWith the foregoing general idea of the
problem and s solution, we may now pro-

ceed with a description of the 1llustrated

embodiment of the invention.

In the Elliott-Iisher machines of com-
merce, the work sheet 1s carried by a sta-
tionary flat platen 1, having longitudinal

tracks 2, upon which travels the line space
frame 3 of the machine. On the frame 3, a

carriage 4 i1s mounted to travel laterally in
the direction of letter spacing, unpelled by

trolled by escapement mechanism, too well
understood to require illustration, and op-
erated from typewriter keys 5. The nine

Such indeed, is still. the general purpose. of

the case shift mechanism .of a machine em-

hodying my.invention, but in such machine
a different -purpose 1s -subserved with re- 105
spect 'to the case shift of the bars carrying

digit type.and operated from the digit keys.

Thus, as shewn, in FF1g. 3, for example, the -

tyvpe - heads. of 'the digit printing Lars are

tvpe 8* and 9*. . These tyvpe . are or may he

identical, except that while the lower case.

type 9° 1s arranged to print the digit, for.xa-

stance 9, at the normal printing point of flie-.
machine, the upper case type S* is mounted 115
on the Liead with the digit, 9 formmstance, lo-.
cated in such offsset relation to the lower.

case digit that it will print to the xight of-the
novinal printing point when the tvpe baj 3s
thrown down.
stoarl by reference to the diagrammatie
record shown m ¥ig. 5. - :
The upper row of ¥s arve printed in the
usual uniformly letter spaced positions by

siccessive operation of the nine kei, prant; 125

ing from the Jower case type. The first five
of the lower row of 9°s have been sumalarly
printed but prior to the printing of the last
two 9s the depression of the trip 14:Has

caused the shift of the tvpe head and:the 120

equipped with upper and lower case:digat 110

This will be clearly under- 120



1,459 200

consequent printing of these two characters
n..offset position so as to leave a decimal.

space between dollars and cents, notwith-
standing the fact that the letter spacing

> ‘movement of the carriage, during the print-

ing of the entire line of digits, has been
uniform. In other words, the two rows of
¥s 1n Fig. 5 show the digits spaced as usual
in making records of quantity and. money
107 values, without in any way effecting or

changing the uniform letter spacing move-
ment of the carriage, which, by reason of

my invention, is maintained regcardless of

which character of printed record is de-
15r:SiI'Ed._ P - e | ,
The description of the invention as thus
tar described is thought to be complete in
the sense that it embodies an instrumental-

“the upp

In certain cases, however, for reasons
which, for .the purpose of this invention.
need not -be entered into, it is not desirable
when printing and computing money value
to employ registers having decimal spaces.
On the contrary it is highly desirable to se-
cure a.very compact arrangement of the reg-
1stering mechanism, notwithstanding the de-
sirability of having the printed record show
the decimal space at the proper point.

For illustrative purposes there is shown in
Fig. 2, two quantity registers in close relu-
tion. Each of these registers, exhibits a se-
ries of digits in uniforinly spaced denomina-
tional positions as indicated, for nstance, by

pper row of digits in Fig. 5. Obviously,

if the wheels carry?ng these digits are oper-

ated 1n succession by the actuator 18 pre-

ity whereby in a machine of. this SICCessive
20 printing class the normal printing: point.
‘of. the machine may be changed or. varied. :

In its. further -,de,f»;e,lopme‘n_t,; however, -the

invention. contemplates .the automatic shift-.

:

ing of the printing point of.thé machine at:

28 a_predetermined ; point 'in,.the travel of the

of. -,.ﬂé;c‘é spacing effected; at the desired loca-

30 tion,, as,for, instance, the: decimal, point. -1

+Inthe Elliott-Fisher ;bi=lling'§ma¢;hihgs the:
typewriter h aving: -the::characteristics de-
S‘%I?Iibﬁgsf 18;.equipped iwith: computine . mech--:

anmism  which | 'computes:. the: total,, for in-
43 stance, ,0f the values recorded; on the work

mechani

-

19, ;mounted. on a.. register: supporting: bar .
6, carried, ib_Y- thie . Iine- space::frame: 3. in

]

40 ; [ - riace.. 4., Kachi. 1 15 ! TNV RN
rear,.of! _.the..ca_rrlage. 4. :?Eiacha;lreglstar 15 as'the last two
meludes.a series:.of denominational: mem. ;

’

bers; ox; number;wheels 17, occupying sue-'

cessive.denominational positions stransverse- . ecessary
ly.of: the register-and -operated: by azmaster: oot: i

4 Jactuator 18, movable with the carriage: ‘4 |

angl,-operated or: controlled:from . the " ni-
meral - keys, 5.+ The. -letter= spacing of. ‘the.
printed,. .record .. and . the denominational
spacing iof.ithe . number: iwheels’ 17-: of: the
N iregister are.coincident... . - .:.oie o
or digits jar
diferent denominational p
value, the -mihéels 17::0f the

will-he, gperated by the. actuatyr 18:to 'acen-

[

i

/

&
| - aent... sii 1B " clides the
2 &t follows thatrwhen a-series of numersls -
rprinted on the work: sheett in
ositionsto express!
_ register, eccupy-:/
€350 ino corresponding denominational pogitions.”

mulate-inthé register the value ‘printed on !

the wiark. sheet. , Tt:-has already. been stated

that -inaﬁﬂmé,registers a
00 ; 3

both the

the master actuator:

junmiped over the. decimal space by an exag-:
95. gerated-spacing movement of the carridge.

space is left for the :
‘decimal; space- and that the carriage’ i1s anto-

matically,, tripped :over; this space’ soi-that
printing: point of the ‘machine and-i
wi]l be antomatically

)
[

carsiage,. so that; a .normal .or:uniformly - 1ast, . however;. is, undesirable .in
spaced. tecord, will be. printed: until;such. pre-

determined .point.is reached and a,variation Dbt a space at the decim

sented to. them by successive . letter space
movements of the carriage, such letter space
movements must conform to the unifl()}rm
spacing of the number. wheels and; if the

printing point of the machine similarly ad-

S

70

80

vances across the colwmnn, the digits must be

printed. in uniformly. spaced relation. . This

printing
should ex-
al point for con-

money values, the record of which

R

venlence in reading., . .
For this reason provision

automatically ,shifit)

the macﬁme to the

tion of the.record which lies to the left of the

decimal position, has, been, completed, so that

the next normal advance of the, carriage will

ing. the printing point of

o .~ effect a. normal advance of the er w
Sl..lﬂ?tub}ﬁzf th&;.-.t}’rpﬁ‘f?rlter:.a:,Thlsz.;computmga. L a normal 0T the. maste ‘wheel

sin ; embraces one:or :more registers:

to, the next number wheel of the register hut
will cause that part of

the right of the decimal position to be print-
ed an extra letter space from normal position
‘the last two number. wheels.representing
“tens. of cents? and. % cents ‘1 are operated
b}r_'u*!:hiefua.ct'l}mtoi‘ﬁ To:this end it is merely
ecessary to provide means which will auto-
maticdlly depress'the trip lﬁ]_aﬁ the proper
point .in the. movement,.of. the: carriage so
that the next’ operation of 4 digit. key will
effect the printing of the digit by an off-set
type as heretofore described. | .
One means of accomplishing this result. In-
rearward éxtension of an arm 19,
from the shaft 12, and its cor
means of a link’20, with. an.arm 21, carried
by the tear end of a ttff:lt‘_Shaft'QQé-eXtendérl
through’ the. réar wall of the castng: 4 and
having on.its'rear end a trip arin 23, having
a pointed béak 24, deédigned to contact with
and ride under a'case-shift cam .25, carried
by and depending from the bottom wall of
the register 15.:" A's’ ths carriage advances
the digits representing the value in dollars
are printed in their proper denominational
positions ‘uniformly spaced apart as usual,
and the master wheel is'advance to operate

tHe corresponding denominational members’

of the register. By the time the master whee|

‘may be made:for

right,* as spon as that por- -

the record Iying to

its connection by

90

100

105

110
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veaches the tens of cents member of the reg-
ister. the rnovement of the carriage will have
cauced the depression of a trip arm 24 by
the cam 25, to depress the trip 14 and the
5 parts will be retained in this position =
longr as the master actuntor remains opposite

ANy * number wheel. representing a depomina-

tmn to the rizht of the ﬂec:r-‘ml ‘thuus insur-

ing the off-set printing of 'the corresponrhnn
A m-flts and the provision of a demm;ll space In
the printed record.

IFor illustrative purposes T have shown
two registers on the bar. one only being
vqmpped with 2 case-shift cam. The second.

15 having no eam, will not eanse'the prmting of
Hpper. case dw:ts at any time dnring “the
traverse of the register.” Therefore. the spac-
ing of the pr nted dierits will remain nniform
and : THESE trtv valne will be indicated by the
20- printed record, as well as the second qua ritity
register.

Tt is thoueht that from ‘the foregoing, the
Nustrated embodiment of the lm'entlon will
- be clearly understood, but I expressly reserve
7+ the right to effect snch variations thereof as
may fal) within the scope of the protection
prayed. -

What T ¢laim is-

. The combination with a platen and
printing mechanism relatively “movable to
space the printed characters, of automatic
means Tor varying the relxtion between the
spacing of the prmterl characters and the
spacing movement of the platen and print-
m-'r mechanism.

The combination with. a platen and

prmtm# mechanism having uniform rela-
tive movement to nmfm'mly space the char-

33

acters printed, of means brought into action

atrs by such gniform relative movement of the
l)laten and printing mechanism to cause a
variation .in the spacing of ‘the printed
characters while the relative spacing move-
ment of the platen and prmtmrr mechanism
remains umiform..

3. The combination with a pL1ten of tvpe-
writineg mechanism inclnding a co*nplete set
of numeral type bars, each h.wmrr a plural-
ity of type presentable in pm:tmn to. print
i the same line but at different prmtmrr
pD!IllS. _

1. The combination of a platen and print-
ing mechanism having velative movement,
s printing mechanism including o series
sa:-of type bars, two complete sets of upper and
lower ¢ase numeral types mounted in rela-
tively off-set positions to present the samne
at (hfferent laterally spacec primting points,
and case shiftine mechamism controlled b)J/
the relative movement of the platen an
printine mechanism.

3. In a writingr-adding maching, the com-
bhination with a sertes of denominational
members, of recording mechamsi, for prints
65 e Jdieits meoa hine to express value, keys

40

H?

11

controlline the operation +of 'the recordmy
mechamsin and the denomrnational mem-
bers, »nd opergtive ‘to ‘record- any number
the ciigrits of which are non-uniformly spaced
with respett to the spacimyg of the-denomina-
tmnal members.

. In a writime-gdding muachine the com-
;mfatmn with -a series of ufirtformly - spacetl
denommational heriber's; of meuiis forprint-
ing a non-unifermly spaced series of digits 73
to express any 'pretletermiiiell -value, onil
keys operative -to wifeot the sirmiltaneans
priuting of 4y nuntber and the npemtmn of
the denosminational ‘meémbers:

In 2 writing-adding machine, the com-
lnm..tmn with -a geries of um’fdrmlj' space:l
denominationalimembers. o'f means ¥or ptint-
ing a series of digits, a-carriage mnovable uni-
*nrmlv to-lifferent denoryrnationa] (posttions
and serving to bring successive %]enm'nma-
tional members into action aml t6 spacé'the
printed dignts, and 'autamabrc ‘heans for-ex-
agrgerating the spacing: bet.ween *certnm of
the digits printed. ' -

3. In a wntmg—addmb machme the ¢om-
bination with a ‘series of IlnlfOI'Iﬂlj" spaced
denominational members; of fheans X6¥ print-
Ing a series iof :digits,-h ‘Carrihpe «movable'
umfmmly to dlﬁerent -dendiningtionsl posi-
tions and serving+to b vmmm démomi- ' 95
national members’ in*to getron am‘l ‘Lo lépé.ce
the printed. digits,iand:dintomatic means op-*
erdted byrthe movement ofithe: carriage to-

70

80

85

change. the spacing of -certain digits.

9. In a writing-adding: smiachine, the-com- 106
bination +with a umformly SPac‘ed series of
denominational members; of adtirating means
presentable to said -memiuers In succession, h
carriage uniformly- movable: to. ‘pteseiit the
actuator to successive ‘denominational 'memh-
bers, and mieans ‘for printing ‘a series of
dlﬂ'lts correspondifig in-number to rthe ‘wit-
formly spaced -denominational ‘rrrembers. bst
having a vanatwn m spa:crnglﬂt the démtﬂal"
Pomt_ .- SRR T SR DU PR

10. In a writin v—addzmv nrachiné, the com-
bination with-a: sertes’ of: ttiizifermljr spated
denominational members, of - t}'pewr?ﬁmtr-
mechanism, inchiding a° mmageahanng tini-
form sp.lcm-:r movement, - prihting * récha-
nism Jetter spaoed by the movement ¢L the
carriage,-and measns for automatically vary-
Ing the spacing of the printed charatter,
while the umfﬁrm movement of t.he Garnacrc
continues. S

11. In-a- wntmg-addmcr mac:h‘lne the com--
bination with a sertes -of- umfﬁi*m spaced:
(lenominational members,; of - -typewriting
mechanism mncluding a carnage, having se-
lective relation to said denommatibnal mem-
bers and having printed: mechanism includ-
Ing upper and Jower case charzeters having
different printing -points, -and automatic
means controlling the case. to be printed. i

12. In-a typewfiting machine the combina- 139

. 105

- 10

115

123

120 #
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tion with a platen and rinting mechanism
having uniform relative }l)etter‘ spaclng move-
ment to space the characters printed succes-
sively in the same line of writing, of means
for causing exaggerated spacing of certain
characters printed in said line notwithstand-
ing the uniform letter spaclng movement of
the platen and printing mechanism.

13. In a typewriting machine the combina-
tion with a platen and printing mechanism
having uniform relative letter spacing move-
ment to space the characters printed succes-
sively in the same line of writing, of means
supplemental to and operated by the uniform
relative movement of the platen and rinting
mechanism to exaggerate the space between

T T "

certain characters printed in said line of
writing.

14. In a writing adding machine, a series
of denominationaﬁ members, a platen and
printing mechanism having relative step by
step spacing movement, such relative spac-
Ing movement being uniform and corre-
sponding to the spacing of the denomina-
tional members, and means whereby the
characters printed will be nonuniformly
spaced.

In testimony whereof I hereunto affix my
signature in the 1%)rt-:‘.sennc»?s of a witness.

THUR FOOTHORAP.
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