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To all whone it snary concer:

Be it known that T, Harvey L. Frsneg, =
citizen of the United States, residing at the
city of Detroit, in the county of Wayne and
State of Michigan, have invented certain
new and useful Improvements in Adding-
Machines, of which the following is a de-
seription, reference being had to the accom-
panyving drawings, forming part: of this
specification. .

My invention relates to machines, such as
adding machines, cash registers and other
calculating machines, in which a plurality
of operating keys are employed, and. in
which the kevs are required to be tempora-
rily detained in their operated or set posi-
tions after being moved thereto, and it has

. for its object the provision of .improved
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nieans for detaining the keys in operated or
set. position and for releasing and permit-
{ing then:-to be returned to normal position.
- T have illustrated my invention as applied
ta the well known Burroughs adding ma-
chine, shown and deseribed in a number of
prior United States Letters Patents.. suich
as DBurroughe Patents Nos. 504,963, and
305,078, issued. on-September 12, 1893, but
its utility is not confined to that particular
type of wachine, _ o

“In the accompanying drawings: Figure 1
is a veriical longitudinal section of the key-
hoard of an adding machine—in this in-
stance the Burroughs machine referred tos
Fig. 2 a detail view in side elevation of the
detent plate cobperating with one of the
rows of kevs of such machine; Fig. 3 a
sectional detsil of Fig. 1. showing one of the
keve depressed and held in operated or
sef position by the detent plate Fig. 4 a
perspective detail of one of the bell-crank
plates: Fig. i a perspective detail of the re-
Jeasing lever.or beli-crank; Fig. 6 a detail
in side clevation of a modified construction;
Figs. 7 and 8 detail views of a _locking bar;
FFie. 9 an elevation of one of the number
keve: and Fig. 10 a side elevation of a Bur-

roughs machine, showing an operating con-

nection for the locking'bars. .
The same letters of reference refer to
identical parts in the several views.
Referring to the particular embodiment of
my invention herein shown in connection

with a Burroughs adding machine and es-
pecially to Fig. 1, which illustrates a por-
tion of the keyboard section of such a ma-
chine. the reference number 221 indicates
the operating keys of the macline which
are mounted in vertical guide-ways in the
two keyboard plates 212 and 213 and 'are
capable of being depressed to the position of
the middle key shown in Fig. 3. The lower
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ends of the keys, in the present instance -

shaped as shown, rest upon the approxi-
mately horizontal arms of the key levers or
bell-cranks 217 which are fulcrumed upon
the transverse rods 200, and to’ the lower
ends of whose depending vertical-arms are

" connected the upper rear ends’ of the stop
Tods or wires 270 of the Burroughs machiné.

As'is well known, the lower forward ends of
these stop wires are bent at right angles
through the guide slots in the fixed frame
plate 210 and serve ag stops ‘to arrest: ths

70

downward movement of the actuating -sec- -

tors of the machine (Fig. 10) at different

5 .

points according to the particular key which -

15 operated. Resetting springs 284 connect~
ed at their lower ends to.pins 259 upon the

bell-eranks 217 and at their upper ends to .

Tugs 210* struck out of the frame plate 210,

serve to-yieldingly hold the bell-cranks 217
in their normal positions shown ip Fig. 1,
and cause them to support the keys 221 in
clevated-position. When any key 221-is-de-
swreseed it carries the bell-crank 217 beneath
it (against the stress of the resetting spring)
and throws the lower end of the bell-crank
rearward. thereby drawing the forward end
of the stop rod or wire 270 connected to said
Dell-crank rearward in its slot in the frame

plate 210. into position to act as a stop>for...
the movable sector hereinbefore referred £o.
To detain the bell-crank and ifs ¢onnected -

stop in sich wperated or set position, while
the ensuing operation of the machine is tak-
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ine place T provide the detent plate 1 shown .

in Fig. 2. This detent plate is mounted in

suitable guideways to move longitudinally

beside the lower ends of the keys 221 and the
herizontal arms of the bell-cranks 217; and
it is provided upon. its under side with a
plurality of detents 12, one for each key and
its associated bell-crank. “ These detents 1*
are adapted to codperate with pins 217* pro-

100



10

25

30

o .

jecting from the sides of the bell-cranks 217,
to which end the rear or left hand sides or
edges of'the detents are rearwardly inclined

or beveled, as shown, and at their lower ends |

provided with rounded corners at their
points of junction with the lower sides of
the detenfs. - A suitable spring, hereinafier
referred to, presses the deient plate 1 rear-
wardly in its guide-ways, so that the pins
217* upon the bell-eranks rest against or in
proximity to.the rear walls of the detents I*
immediately above the rearwardly inclined
portions. thereof, as shown in Fig. 1, and
also in the case of the first ynd third keys m
TFig. 3. :

It results from the foregoing censtruc-
tion and arrangement of parts that when
any key 221 is depressed and the horizontal
arm_of the bell-crank beneath it thereby
forced downward, the pin 217* upon stch
bell-crank riding over the inclined or bev-
eled surface of the detent 12 beneath it, will
foree the detent plate forward of to the
right nntil the pin 217* clears the rounded
corner of the detent and passes below the
ldtter, whereupon the spring operating upon
the detent plate will move the latter rear-
ward to normal position again and carry
the detent over the pin of the depressed bell-
crank, as in the case of the middle key and
bell-crank in Fig. 3, and thereby lock the

£

~bell-crank and its connected parts in their
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operated or set position.

The operated bell-crank is Yeleased and

returned with its key to normal position at
the end of the operation of the machine by
means of the releasing bell-crank 228 con-
nected to the upper rear end of the detent
plate 1, and shown in perspective detail in
Fig. 4. 'The vertically projecting arm 2282
of this bell-crank 228 fits in a notch 1* cut
in the under side of the detent plate 1 at its
rear end, Fig. 2, and a spring 283 counected
to a forwardly projecting arm of the bell-
crank serves to press its vertical arm rear-
ward and thereby vieldingly maintain the
detent plate 1 in its vearward or normal
position. The releasing bar or rod 202 co-

operates with the rearwardly projecting

arm of the bell-crank 228, and at the end of
each operation of the machine is moyed
from the position indicated by the solid line

-in Fig. 1 to the position indicated by the

dotted line, thercby rocking thé bell-crani
upon its fulerun, forcing the detent plate L
forward, and releasing the operated or set
bell-crank 217 and permitting its resetting
spring. 284 to restore it and the depressed
key 221 to normal position. The rod 202 is
common to the releasing bell-cranks 228 of
all of the detent plates 1 for all of the rows
of keys in the machine, so that at the end of
the operation of the machine all of the op-
erated or set bell-cranks are released and

1,085,874

returned with their keys to normal posi-
tion,

The foregoing operation and vesult of
temporarily detaining the operated keys or
their bell-cranks in ‘moved position, and re-
leasing and restoring them to normal posi-
tion at the end of the operation of the ma-
chine, are, broadly speaking, the same as in
the Burroughs and snnilar adding machines
now in use; and my present invention re-
Iates to the particular construction of the
detent plate, or its detents, and the codper-
ating element upon the bell-crsnk or key,
whereby the operated bell-crank is not only
detained in moved position by the detent,
but whereby it may be released with cer-
{ainty and restored to normal position upon
the depression of any other key in the same
denominational row or series. It frequently
happens that the operator of a machine
may inadvertently depress the wrong key,
and, discovering the error before the oper-
ating handle of the machine is moved, de-
sire to correct it. - This may be done; by
operating thie usual *release key” of the
machine {not shown) which serves to move
the rod 202 from its position indicated by
the solid line in Fig. 1 to the position indi-
cated by the dotted line, and thereby release
not only the erroneously depressed key but
all other keys which may have been cor-
rectly operated; or it may be done by means
of a specital release key serving to move
otily the detent plate of the particular row
or keys containing the erronecusly operated
one, with which individual release key some
machines are provided; but in the present
instance I previde for the automatic release
of the errongously depressed key by the
mere depression of another key in the same
row or series. This automatic release of
erroneously depressed keys is not a broadly
new result, but has been heretofore provided

~for in cash registers and other analogous
machines, and is not, in itself, difficult of

accomplishment; but in an adding machine,
such ag: the Burroughs and similar ma-
chines;*the employment of ordinary auto-
matic release constructions is riots practica-
ble, for the reason that the lightness of
“touch” of the operating keys must be left
unimpaired, and the friction of the codper-
ating parts consequently reduced to a mini-
mum, while the automatie release of one key
by the depression of another is provided
for with absolute certainty, since if it were
possible to depress a second key without re-
leasing the first the entire antomatic release
arrangement would be worthiess.

Tu the construction which I have pro-
vided, and which has been deseribed above,
the chape of the detents and of the colp-
erating elements upon the bell-crank, and
the relative strength of the resetting springs
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for the bell-crank and detent plate, are such
that the resistance offered to the depression
of the keys is not materially increased, the
operated bell-crank is caught and held with
certainty by the defent. plate at the end of
the depression of the Iey, while upon the
depression of any other key in the series
the bell-crank of the first operaled key is
released and restored with its key to nor-
mal position with absolute certainty. This
result is due to the coGperating rounded
surfaces which the detent and pin upon the
bell-crank present to each other, and to the
fact that the resetting spring for the bell-
crank is of sufficient strength to overcome
any friction which may oceur between the
pin upon the bell-crank and thé rounded
corner of the detent as the former passes
upward over the latter in the release of the
bell-cravk. As is well understood in the
art, 1t is not -practicable to construct auto-
matic release devices of this general char-
-acter with such absolute accuracy, and to
maintain them in such perfect adjustment,
that the depression of each key in the row or
series will move the detent plate exactly the
same distance as will the depression of each
and every other key in the series, and there-
by cause the depression of a se¢ond key in
the row to release with eertainty a pre-
.viously depressed key, without taking into
account and providing means for overcom-
ing friction between the moving parts of
the release key and detent plate. Under the

3 construction which T have provided, even

if the depression of a second key in the row
does not serve to move the detent plate far
enough to cause the detent corresponding
to the correspondingly depressed key to
move entirely clear of the pin upon the bell-
crank asscciated with the latter, and thereby
positively release the bell-crank and permit
it to move upward without any friction be-
tween its pin and the rounded point of the
detent, nevertheless the movement of the de-
tent plate to even approximately such posi-
tion will bring the rounded point of the de-
tent into such relation to the rounded sur-
face of-the pin upon the bell-crank that the
resetfing spring for the latter will readily
lift it and overcome the slight friction oc-
curring between the pin and detent. Of
course, resetting springs could be provided
of sufficient strength to overcome a consid-
erable amount of friction between the detent
plate and the coiperating element upen- the
bell-crank or upon thé key, but as every in-
crease in the strength of the Tresetting
springs increases the resistance offered to
the depression of the keys, and thereby im-
pairs the lichtoess of touch of the keyvs,
which is so highly desirable as to be sub-
_stantially essential in machines of this char-
acter, it follows that a construction which

a8

reduces to the minimum the amount of fric-
tion required to be overcome in the reset:
ting of the parts is of the highest utility.
The particular construetion of detent and
ceperating elewment which T -have provided
for the Burroughs machine may be em-
plaved with advantage in other machines
which do not emplav the bell-cranks 217 or
any element corresponding thereto, and in
Fig. 6 I have illustrated a construction in
which the pins 217 which codperate with
the detents 1* are. maunted diveetly wpon
the stems of the keys 291 :
My invention also has for its ohject the
provision of means for locking in operated
or depressed condition, any one or more of
the keys after being operated and prevent-
ing the operation of any of the keys on the
keyboard, after the operation of the ma-
chine has been started, that is, after the op-
erating handle has been started on'its for-
ward movement, in case such a handle ‘is
employed, as in the present instance, such
means being associated and arranged to op-
erate in conjunction with the reset ‘key
mechanism or so called flexible keyboard
hereinbefore described. As hereinafter ex-
plained. the constructicn and operation of
the additional parts about to be described

-are such that after the operation of the ma:

chine hds been started the item set up on the
keyboard is unalterable, inasmuch as the
item cannot he reset or changed, for the op-
erated keys are locked down and the re-
maining keys are locked up. -~ _

Referring to the embodiment of my in-
vention relating to the key-locking mecht
anism, I provide a series of sliding bars or
plates A corresponding ‘in nunber to- the
number-of the denominations represented on
the keyboard and extending in line with the
keys representing the digits of each row of
keys. These sliding bars or strips A are
arranged betwéen the two keyboard plates
212 and 213, and. as illustrated in. Ifigs. 1
and 10, such bars slide upon the lower key-
board plate 212. The stems of the valve or
number keys pass through their respective
sliding bars, to which end such bhars ave pro-
vided,,as illustrated in Figs. 7 and 8, with a

series of longitudinal slots «, cach bar being, .

of conrse provided with nine slots for the
nine digit keys but, as will be understoad,
the slot corresponding to the 1 key may be
an open slot, instead of closed <lots corve-
sponding to the other keys.
ends «' of the slots are made oblique for the
purpose of cobperating with the correspond-
ingly oblicue notches 9210 and 221" eut into
one of the corners of the rearward clge of
each of the key stems, as illustrated in de-
tail in Wig. 9. When, therefore, the pavts
are in normal position, as llustrated in Fig.
7, the key stems are free te be moved up and

The rearward ¥
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down in the slots A, inasmuch as the oblique
edges ¢' are located rearwardly of and a
slight distance from the notches in the key
stem. When, however, the bars A are
noved forwardly, in the automatic mahner
hereinafier described, the obligue end a' of

_each slot will enter one or the other of the

notches in the key-stems accordingly as such

_ keys have been operated or depressed or not,

10

Tn case a- particular key has not -been de-
pressed, then the oblique end a* of its slot
will enter the notch 221° of that key stem,
whereas in case such particular key was de-
pressed, then such end of theé slot weuld en:
gage the upper notch 221 of the ley stem.
It will thus be seen that these bars lock the
keys in up or down position aceordingly as
they may be in up or down position when
the bars were actuated.

For the purpose.of automatically and at
the proper time actuating or stiding the
bars A, I provide, in the present instance,

‘an operating counection which is under the

" control of a movable part of the machine,

30

40

- through openings near the rearward end of
- the shding bars A, as seen in Figs. 1, T and
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which is always operated or moved at every
operation of the machine. In the present
instance, T utilize for this pirpose as the
actuating or movable part, the well known
sector 811, arranged on the right hand side

of the machine and secured upon the main.

operating shaft 300, as seen in Fig. 10.
Upon the cross shaft 202 1/2 which, in the
regular Burroughs machine, is a cross rod
for supporting the sliding bars 214, I mount

“a bail, consisting of the parallel side arms

B and cross strip or bar C extending trans-
versely of the keyboard just in the rear of
the rearward end of the lower keyboard
plate 212. . The cross bar C of the bail is
operatively connected with each one of the
special. sliding bars A, as by means of the
upwardly extending pins ¢ arranged to pass

10. Tn the present instance, the rod 202 1/2

is # rock shaft and is provided at its right

hand end with a crank arm I} operatively
connected with the sector 211 in.suitable
manner, as by means of the link E pivot-
ally connected to such crank arm at its
upper end and having a pin and slsb cammec-
tion at its lower end with the sector 311.
In the present instance, the link E.is pro-
vided near its lower end with an elongated
slot ¢ adapted to receive & stud or pin Ji1*
projecting laterally from the sector:

As shown in the drawings, Fig. 10, the
badl is normally spring pressed forwardly,
as by means of the coiled spring 6, but ac-
cording to the comstruction herein shown,
the bail is restrained against such forward
movement by the action of the sector 311
upon the link £ and consequently upon the
bail itself. In the normal position of the

1,066,674

seclor 311, as shown in Fig, 10, the pin
311*“bears against the upper end of  the
slot ¢ and is at this time holding the bail
in its rearwardly rocked position, sgainst

the tension of the spring b, with the result .

that the series of sliding bars ‘A are he¢ld
to an inoperative position with réspect. to
the stems of ail of the kevs. When, how-
ever, the main shaft 300 of the machine is
rocked or moved in an anti-clockwise divec-

tion and the sector 311 correspondingly ;

rocked, the restraint upon the bail through
the link connection is remgved and the
spring b is thereupon permitted to rock the
bail rearwardly, thereby carrying or sliding
all of the bars A forwardly and lecking the
keys up or down, as the ease may be, in the
manner already fully explained. It is seen
that upon the 1nitial movement or operation
of the machine the keys are locked and the
itern or amount set up thereon is fixed un-
alterably during such operation of the ma-
chine. Upon the restoring stroke or move-
ment of the main shaft 300 the pin or stud
311* which, on the forward stroke of such
shaft moved freely in the clongated slot ¢
will, near the end of the return stroke, bear
against the upper end of the slot ¢ and shift
the link E upwardly, thereby rocking the
bail against the tension of its spring & and
sliding the series-of bars A, thereby un-
locking the keys, so that the latter may be
ready for the next operation. Thus, prior
to the operation of the machine, that is
prior to the initial movement of the main
operating shaft 300, the different keys may
be reset and the amount of an item changed
at the will of the operator, for the purpose
of corracting any error in setting up such
item, but such resetting is absolutely pre-
vented upon the initial movement of the

1 main-shaft of the machine, as just described.
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Having thus fully describéd my invention

I claim: '

~1. The combination of the depressible
keys, the bell-cranks operated thereby, the
iongitudinally reciprocating detent plate
provided with the detents having the in-
clined surfaces and rounded corners, the
rounded pins or studs upon-the bell-cranks
cobperating with the detents, the resetting
springs for the bell-cranks, and means for
vieldingly holding the detent. plate in and
restoring it to normal position; substan-
tially as described. v
2. The combination of the depgessible
keys, bell-cranks operated thereby, and pro-

vided with pins or studs, a longitudinally

reciprocating detent plate spring pressed to
normal position and provided with detents

having lmclined surfaces with which said °
tel

pins or studs codperate, means for resetting
the beli-cranks, a hell-crank operatively con-
nected with the plate, and means for rock-
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1,088,874 3

ing the bell-crank to reciprocaie the plate
and thereby relcase anv operared kev
its bell-crank; substantially ws described.

3. The
keys, beli-cranks spevated therehy. and pro-
vided with pins or stiuds, a longitislinaliv
reciprovating detent plate SPEILE  presse
to normal position and pravided with de
tents having intlined surfacos with which
saild pins or stids cobperate, means Tor ro-
setting the bell-cranks, a bell-crandk 995 hay
Ing a projecting arm 22% which is opera-
tively connected wiih the plate, and menns
under the coutrel of the operator for rock-
ing the bell-crank to reciprecate the plate
and thereby release any operated ey and its
bell-crank; stthstantially as deseribed,

4. The combination “of (he depressible
keys, bell-cranks operated thereby und pro-
vided with pins or studs, a fongitudinally
reciprocating detent plate provided with
detents having inclined surfaces with which
said pins or studs cotperate, ments for pe-

setting the bell-cranks, o bell-crank 223
which is operatively connected with the

plate and spring-prossed to hold the plate
to a normal posttion with a vielding pres

sure, and means for operating the el
crank 2u8: substantially as descriled.

5. The combination "of the dépresiblo .

keys, bell-cranks operated therehy and pro-
vided with pins or studs, a tongitudinall

reciprecating defent piate provided with
detents having inclined cupfavces with which
said pins or studs coSperate, menns for .
setting the bell-eranks, a heil crank 223
which is spring-pressed and provided with
an arm 2254 saud plate being provided with
a noteh 1" to receive the arm 225 and thur
by form an aperating eonnection between
the bell-crunk 925 and tie plate, and meny-
for operativg the beli crank 2938 1o reeir-
cate the plate and thereby pelease ANy op
ated frey and its bell-evant; submisutin
15 de-eriberd., ‘

6. The combination of the depressible
evs, bell-erniks dpevated thereb. o -
vided with pins or sinde a lenertudinndty
reciprocating detent plate provided with
detents having inelined suctare vwiih whic
satd pins or stods cadperate.
setting  the bell coanke, o hell-epank -
operatively connected with (he vlate, and
A spring 233 eonnccted with the bell-crank
228 and tending ¢ hoid the Intter and the
plate i a norial position : substaniially o
described,

o

T The combinntion of a sepies of PGS
of fevs of different denomination.. bell-
eranks operated thereby und provided wiih

ping or studs, o COLTeSBCUGINY ~erics of e
tent plutes spring pre<sed to noriogl P

fion and provided with Jetenis baving in- |

eiled surfaces with which waid pins or

. 4

combination of {he depres-ible |

nreans for pe. j syrfas

stinels
bodl-ep

P
Piveiy v

cooperate, means for resetting the
s, o series of bell-cranks 208 onep-
soted with the pates
upder the contvol of the Dt
Dt the Dellerandks 298 and o
[ the plate (o thereby pelen

and wenns

|
VOCH -

! Sy Wi
caded ot oanveoone of
stantially

1 1
Foos the condbination of the kevs it heli-

e rose o f

an el

Derank T provided with (he Iateraliy voe.
Plecting pins 2070 the detent plate | pro-
Pyvided with the detents fe CoGperating with
the P 20 upon the betlory! { the
presetlng springs Usd and 283 for the bell.
cranles and detent plate, respectively s snb-

stantially as deseribed.

9 Hhe combination of the koys 2wt
Letl-cranks provided with the pins
the Tosgitudinally movable detent plate
provided with the detents 12 codpertl

£
with the pins 2179 the frame plate 21
;

the fugs 240" struck from it, and rese
tng springs 284 for the bell-crade: conmpe.
ed at one end te the lntter and at o
posite euds to said Ings, and the
springs 253 Lor the Jetent pigie:
tially ax deserd )

J

selting

sihstan-

|
i
|
|
|
|

de-
tents having inelined surfuces an conndded
{ corners, codperating key elemenis nrovided
with lateral projections presentin

ent-
-1

nrfaces and pouaded
. 33y ferients provided
weth lateral po s reseating ro

surfaces o the dotents, resorting
the detent plate snd £ i
and

JF

d voun
v eleents provided
ing ronnde
, g spri
for the key eloments,
vely connectad with
ate and adapt
i

vl 2 bel-crank oper
oie end of the Jeier
P when pocked, o gop
s spring fension; su
seribed.

13, The

15
he plate aga
stantially  ax

]
i
|

pressible oo
Dreetions, of a longd & ant
Plate extending along ke elemonts amd

having depending deto projections with
inehned waper sides adjacent the body por-
Ition of thoiplais and engaged Ly the larers]
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3 1,080,874
projections of the key efements which pro- | eratively connected with the bars, and an

jections novinally -‘"mt in sucheta ¢ the ba 588
of the detent projections of the plate.

14, The combination with a series of de-
pl"‘\ib«v ey clements having uuudez lat-
erud projections Longitudinal Iy movable
detent pva‘u iy d‘fﬂ;{ said kev el
ments and b cnling  defent pro-
jections with in ‘mwd upper sides adjacent
the bml" ports { the plate and o sgaged
by the laters x;luU”H: of the key ele-

of

w ing

ments and rounded extremities past which
the key projections vove when keys are de-
pressed the ou fes ot the detent pro-

sebions then over the

key projec-

s

[ an addi
comprisit
side, e

nJ

mmtm
( Lzl Qe
{1'1 Cl' he-

ing cpereted, a A uf.,ml ms* imrs hav-
ing closvd ?Ots (*!1 which: the keys
stide, u;,\h(y.;e m.zd_'f uhm uwwrﬁ,mg
wit i of the keys and
G by teudt s %1 ki‘&s. 'mi
L ;‘m\‘ihv“ nart o fihe o

ilie NOTHR

i} Ll
SHRGL ﬁ\w‘ u;\
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the bars and connected therewith so as to
move them in both directions, a spring mov-
ing said controlling member in a locking di-
rection, and a driven part of the operating
mechanism for moving said member in the
opposite direction.

96. In a machine of the character de-
scribed, the combination of rows of depres-
sible keys, a locking bar for each row of

10 keys, a rocking bail common to all the bars

7

and connected therewith so as to move them
in both directions, a spring moving said bail
in a locking direction, and a driven part of
the operating mechanism for moving the
! hail in the opposite direction.

HARVEY 1. FISHER.

Witnesses:
Lotis B. Frwix,

Epwix H. SmyrHE.



