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Fatened Apr. 7, 1925. 

UNITED STATES 
1,532,832 

PATENT OFFICE. 
JAVIES 1F, TEAYs, of LExENGTON, NORTH CAROLINA, ASSIGNOR OF ONE-FOURTH TO 

A. M. KISTLER, OF MORGANTON, NORTH CAROLINA, ARD ONE-FOURTH. To D. E. 
RHYNE, OF LINCOLNTON, NORTH CAROLINA. 

CALCULATING MACHINE. 

Application filed May 3, 1922. Serial No. 558,156. 

To all choin it may concern. 
Be it known that I, JAMES F. MAYs, a citi 

Zen of the United States, residing at Lexing 
ton, in the county of Davidson and State of 

3 

following is a specification. 
This invention relates to calculating or 

adding machines and the like and has for its 
() object the simplification of the mechanism 
by eliminating many of the parts heretofore 
found necessary instructures of this char 
acter. An the type of machine disclosed in 
prior patents issued to me, as for example 

5 No. 1,323,894 dated Dec. 2, 1919, it has been 
necessary to employ a group of levers for 
each column of keys carried by the machine, 
these levers serving to transmit motion to a 
rock shaft controlling the actuation of the 

20 dial mechanism. It is an object of the pres 
ent invention to provide a machine in which 
a single lever can be actuated by all the keys 
in a single column, this lever transmitting 
motion through a master key to the afore 

25 said rock shaft. 
it is another object of this invention to 

render more compact, and efficient the con 
struction of the escapement mechanism em 
ployed for controlling the action of the dial. 

30 Heretofore this mechanism has required 
the use of resiliently held fingers or pallets 
cooperating with a “floating” wheel in turn 
combined with a “carry” wheel as disclosed, 
for example, in Patent No. 1.165.337 issued 

35 to me on Dec. 21, 1915. It has been found 
however, that the resiliently held fingers, or 
pallets do not give the uniformly accurate 
and perfect movement which is necessary in 
an escapement of this kind. The lack of per 

40 fect accuracy, and rigidity under strain, is 
caused by the double movement of the flexi 
ble fingers. They have a movement up and 
down, and also forward and backward. 

It is the purpose of my present invention 
45 to provide fingers or pallets of a single piece 

of metal, designed for an up and down move 
ment only, and adapted to operate with ex 
trenne accuracy and to be absolutely rigid. 
under the strain of holding the floating 

5) wheel. 
A further object is to provide separate 

pallets of the kind mentioned which operate 

North Carolina, have invented a new and 
useful Calculating Machine, of which the 

alternately and are positioned for engage 
ment with opposed portions respectively of 
the floating wheel, thus to work freely and 
positively to insure accurate stopping of the 
wheel. 
A further object is to provide the dial 

mechanism with novel control mechanism 
whereby the “carry’ wheel is held securely 
and positively against movement between re 
quired operations thereof. 
With the foregoing and other objects in 

view which will appear as the description 
proceeds, the invention resides in the combi 
nation and arrangement of parts and in the 
details of construction hereinafter described 
and claimed, it being understood that, with 
in the scope of what is claimed, changes in 
the precise embodiment of the invention 
shown can be made without departing from 
the spirit of the invention. 

In the accompanying drawings the pre 
ferred form of the invention has been shown. 
In said drawings 
Figure 1 is a longitudinal section through 

a calculating machine embodying the present 
improvements and showing one column of 
keys and the dial mechanism. 

Figure 2 is a plan view of a portion of the 
keyboard. 

Figure 3 is a perspective view of a por 
tion of one of the keys. 

Figure 4 is an enlarged section on line 
4-4, Figure 1. 

Figure 5 is a section on line 5-5, Figure 4. 
Figure 6 is a section on line 6-6. Figure 4. 
Figure 7 is a side elevation partly in Sec 

tion, of the structure shown in Figure 6. 
Figure 8 is a section on line 8-8, Figure 4. 
Figure 9 is an enlarged section on line 

9-9, Figure 4, the shafts being shown in 
elevation. 

Figure 10 is a section on line 10-10, Fig 
ure 9. 

Figure 11 is a section on line 11-11, Fig 
ule 9. 

Figure 12 is a section on line 12-12, Fig 
ure 9 the carry wheel being shown in eleva 
tion. 

Figure 13 is a section on line 13-13, Fig 
ure 4. . 

Referring to the figures by characters of 
reference designates the casing or hous 
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ing of the machine in the top of which are 
mounted pai'allel columns of keys 2 mount 
ed for up and down movement and each 
of which is provided with the usual head 3 
or, which a number is displayed. The num 
bel's on the keys of each column range from 
“l to '9' so that there are nine keys in 
each column ari'anged in pi'oper numerical 
succession. Each of the keys is yieldingly 
st polied by a sp;'ing 4 as shown in Figure 
9 and the upward movement of each key is 
limited by a pin 5 engaging the top of the 
casing O. housing while the downward 
movement is limited by a shoulder 6 en 
gaging a guide strip . 

Ariranged along one side of the keys of 
each column is a lever 8 preferably full 
ciumed at one end as shown at 9. The le 
ver is yieldingly supported by a spling 10 
and ornally bearing on the level are pins 
or projections 11 extending from the keys 2. 

All of the keys have substantially the 
sale length of movement when depressed 
but in view of the fact that the keys are 
located at different distances from the full 
clun of the lever S it will be obvious that 
each key will produce a different thirow of 
the lever. For example the key nearest 
the flee end of the level will, when de 
pressed, swing the lever through a smaller 
arc than will the next adjoining key while 
the greatest movement of the level will be 
caused by the depression of the rear key of 
the coluiyan. 

\ laster key J2 is adapted to be actuat 
cd by the lever 8 and any suitable means 
n:ay be employed for transmitting notion 
froin this master key to a lock shaft 13 al 
ranged longitudinally within the casing or 
holising i. 
34 can be secut’ed to the rock shaft and re 
ceive motion fron a rack 15 carried by the 
aster key 12. 
A spling 16 serves to hold the rock shaft 

normally in a predetermined position and 
secured to this rock shaft is a segmental 
gear it constantly in mesh with a gear 18 
formed at one end of a sleeve 19. An an 
lular ?lange 20 is provided at the other 
ei) l of the sleeve and has an arcuate slot 
21. Sleeve 19 is mounted for rotation on 
a spool 22 formed at One end with a flange 
23 froll which a in 24 extends, this pin 
projecting through and is adapted to work 
within the slot 21. On the other side of 
the flange 23 is another pin 25 forming the 
fulcruin of a pawi 26 engaging an internal 
latchet 2 secured to and rotatable with a 
shaft, 28. This shaft extends through the 
spool 22 and when the latchet 2 is rotated 
in one direction by the pawl 26 the shaft 
Inecessarily rotates there with. A spring 29 
shown in Figure 11 serves to hold the pawl 
normally pressed into engagement with the 

85 'itchet, 2. 

For example a segmental gear 
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An annular flange 30 is provided at the 
other end of the spool 22 and fulcruised 
on one face thereof is a spring controlled 
dog 31. A slot 32 is formed in the lange 
30 and Innovably mounted therein is a pin 
33 extending from the dog 31. Another can 
slot 34 is formed in a disk 35 arranged 
front of flange 30 and adapted to rotate 
with the gear 18. This it will be seen that 
relative movement of fiange 30 and disk 3.5 
will result in out yard ol' inwar: love! cit 
of the dog relative to the shaft 28. ' 
toothed wheel 36 is secured to the shaft 28 
and is adapted to be engaged by the dog 
31. A stop pin 37 is carried by the flange 
30 and normally bears against a lug 38 so as 
thus to hold the rotatable parts at the prop 
er starting point when set. 
The mechanism mounted on the shaft 28 

and which has heretofore been describcel 
does not in itself constitute any part of the 
present invention but is covered by Letter's 
Patent heretofore issued to me. It consti 
tutes a lost motion driving connection very 
essential in machines of this character 
whe'elby the dog 31 will be caused to en 
gage with the toothed wheel 36 before the 
actuation of the slotted flange 23. 
The shaft 28 extends through a sleeve 3 

suitably supported, as by means of a bar 
40, this sleeve being held against rotation 
and constituting a firm Support for the es 
'apcinent nechanism. This escalenent, 
mechanism includes a carry wheel 41 which, 
as shown in Figure 12, has peripheral re 
cesses 42 regularly spaced. A hub 43 
e Steinded laterally from the center of the 
wheel 41 and aligns with a corresponding 
hub 44 extending laterally from a drive 
Wheel oil gear 45. This gear neshes with 
and is adapted to be act late?t is a shaller 
gear 46 receiving notion through gears - 
and 48 from the shaft 28 of the no xt (i- 
ioining unit of the lower order, it being 
understood that geal's 46 and 47 rotate in 
unison. 

Mounted for rotation on the aligning 
hubs 43 and 44 is the hub 49 of a floating 
wheel 50. This wheel is provided at its 
periphery with Oppositely extending s (), 
projections or lugs 51 regilarly space, the 
lubs on One side of the wheel being oil - 
site the centers of the spaces between the 
lugs on the other side of the wheel. ii) is 
staggered arrangeunent is shown clearly in 
Figure 5. These lugs or projections 5i (li 
vide the periphery of the floating wheel 
into ten equal parts and formed withii, the 
floating wheel is an arcuate slot 52. Ex 
tending loosely through this slot and adapts, 
to move therein through an arc of 36° is 
a pin 53 projecting from one face to th: 
'arry wheel 41. A coiled spring 54 is int 
tached at one end to this pin 53, is partiy 
wrapped about the hub of the floating wheel 
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pallets 59 remote from the projections 60 
bear against the peripheries of rotary cams 

lies 5 and 12. 
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50, and is attached at its other end to a 
pin 55 extending from the gear 45. An 
other, lighter spring 56 is attached to the 
pin 53 and is partly extended around the 
hub of the floating wheel 50 and secured 
to said wheel as indicated at 57. The two springs are oppositely disposed as shown 
in Figure 5. 
A pivot stud 58 is arranged adjacent the 

shaft 28 and has mounted on it a pair of 
levers 59 constituting pallets. Each of 
these levers is formed at one end with a 
projection 60 adapted to extend into the 
path of one set of lugs or projections 51 
on the floating wheel, it being understood 
that the two pallets are spaced apart a 
sufficient distance to receive the wheel be 

Those ends of the levers o' 

61 and are held thereagainst by springs 
62. Each cam is substantially circular for 
the greater portion of its circumference but 
has a short eccentlic portion extending in 
wardly and terminating at a radial shoulder 
63. The shoulders on the two cams are 
oppositely disposed so that during each com 
plete rotation of said cams the shoulders 
63 will be brought past the adjacent ends 
of the levers or pallets 59 respectively at 
regular intervals. Each time a shoulder 
moves past one of these pallets or lever's 
the spring 62 connected thereto will actu 
ate the pallet or lever so as to shift the 
projection 60 out of the path of one set, 
of projections 61. At the same time the 
eccentric portion of the other cann will be 
moving the projection 60 of the second 
lever or pallet into the path of one of 
the projections 51 on the other side of 
the floating wheel. Thus it will be seen 
that the two pallets will operate alternately 
in properly timed relation to release the 
wheel and to positively stop it after the 
wheel has moved through one-tenth of a 
circle. 
A gear 65 secured to the cams 61 receives 

its motion through a gear 66 from the shaft 
28 of the adjacent unit of the lower order 
and on which the gear 48 is mounted. 
The rock shaft 13 has a collar 67 pro 

vided with a peripheral projection 68 and 
one arm 69 of a bell crank 70 extends to 
a position where it is adapted to be en 
gaged by the extension 68 as shown in Fig 
The carry wheel 41 is so located that a 

head 71 on the bell crank 70 will project 
into any one of the recesses 42 to form 
a stop but under normal conditions this 
head is held out of engagement with the 
carry wheel by the pressure of the projec 
tion 68 against the arm 69. - 
A control wheel 73 is secured to the 

shaft 28 and has a series of laterally ex 

pins 81 and 82. 
hold this finger yieldingly in a predeter 
mined position relative to the bell crank. 

3. 

tending projections 74 regularly spaced, ten 
of these projections being provided. This 
wheel has an interior ratchet 75 adapted 
to be engaged by a pawl 76 (see Fig. 10) 
pivotally mounted on a pin 77 extending 
ilaterally from the carry wheel 41. A spring 
78 serves to hold the pawl normally pro 
jected into engagement with the catchet 
so that when the carry wheel is l'otated 
clockwise the latchet, 3 and the shaft 28 
will be moved there with. 
Normally seated in one of the notches 

42 is one end of a bell crank 79 to the other 
end of which is pivotally connected a lock 
ing finger 80 working between spaced stop 

A spring 83 serves to 

The parts are so located and proportioned 
that when one end of the bell claik 9 
is seated in a recess 42 the free end of 
finger 80 is located close to but out of 
the path of one of the projections 74. 

Each of the shafts 28 has a gear 84 
meshing with and adapted to rotate a gear 
85 secured between two number dials 86 and 
ST which rotate as one body below two sight 
openings 88 and 89 respectively formed in 
the casing or housing 1. As shown particu 
larly in Figure 1 the numerals on these dials 
sion from “1” to “9 and “O’, the nu 
nerals on one of the dials being arranged 
oppositely to the numerals on the other dial 
so that, as shown in Figure 1 the numeral 
3 on one dial will be in line with the ill 
meral 6 on the other dial, the numerals 4 
and 5 on the two dialis will be in line, etc. 
Thus while the dials are rotating in one 
direction the numei'als appearing in the 
sight opening 88 will increase in value while 
the numerals appealing in the opening 89 
will proportionately decrease in value. 

it is to be understood that the calculat 
ing machine includes any desired number of 
units, each unit being controlled by the keys 
of one column. Furthermore each unit in 
cludes one rock shaft 13, one shaft 28, and 
the various parts mounted on and asso 
ciated with these shafts as herein before 
pointed out. In Figure 5 the shafts 13 and 
28 of four different units have been shown 
in section and these same shafts have been 
illustratec, in Figure 4. By referring to the 
said figure it will be noted that for the sake 
of compactness of construction the escape 
ment mechanislins on the different shafts 28 
are disposed in staggered relation with any 
necessary changes in the location of gears 
to insure the proper carrying forward of 
motion from one unit to the other during 
the arithmetical operation. For the same 
reasons the positions of the gears 18 and 17 
a Fe changed so that they are staggered as 
illustrated in Figure 4. 
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The construction of the machine is Sich 
that the adding mechanism will be operated 
upon the clown stroke of a key of one Cir 
more of 
energy will be stol': 
upward or return 
'a' wing mechanism will 
general action of the ine: 
disclosed in ::teini, No. 
me on July 8, 1919. 
ferences 

the different his it which tie 
at luring the : SO 

1. 

between the cost!'; cilion of 
present device and that of my paten 
structure the operation of the nechanish 
may be described as follows: 
When one liey 2 of a unit is depressed the 

ever 8 is actuated thereby, the extent of 
novelmaint of the ever ding on the 
position of the key Getating it, Diiring 
the downward novejnent. C level 8 the 
master key 12 wit}, thi'oigh tion 
with the shaft 13, roci 
the action of its Spirin 
segiment 1 to transni; 
lost motion nechanism w 
longing to said init. f. by way of illis 
tration, the depressed key solo ags to the 
“ tens’ collinn of the nachine tie irot: {ion 
of the shaft, 28 by the de) "ession of the 
key will result, in the tians hission of no 
tion through gears 4S, 4' air {{ {e 
gear 45 of the mechanisian le. Claying to the 

3 “hundreds it. Of the met he ac 
triation of sh: 3 of the “ i. it sy 
ause the rotation of the ?iis 83 and 3 
geared to said shaft, the inier of in 
nerals carried by said dial pa 
88 being equal to the ilii 
th a rint rqs -Y irs tle (i.epressect key. ; (; 
is set it, “ () nyc to 
the harneira 3 Wi 

o opening 
played (in 

e: lane if a dia 
33: . - s S (8): 

(s 
ir 

lic 88. If theire; a 9 key is depressed 
, the ii Ye'als the dial will be i'otated so tin; , 

will appear successively in the sight open 
ing from “4” to “ () and thence to “2. 
The difference in the an Olint of rotation 
of the dial is due to the fact that the 'Ock 
shaft 13 is 'Otatest diffei'ert dista incos ac 
cording to which key 3 is essed, as be 
fore explained. 

During the rotation of the shi: ; 28 
“tens’ unit, the gear 45 of th: 
unit is being retated 
Each time a key 
ni'essed the projection ($8 
shaft, 13 traveis away 
69 cooperating he'e with and, conseille, 
a spling 90 connected to said beii clai. 

Y - shift the head i i 
y 

into One of the 'ecesse: t: 
in the carry wheel of the “hindreds init 

h thus holding it against rotation. The ro 
tion of gear 45 of the “handreds” unit vil 
gradually elongate the Spring 54 which will 
pull on the pin 53 and tend to () 
ry wheel were it not held by the head . 

fate the ca'- 

3. 

“0” in the opening : 
ine of the cans (31 passe 

: oad of the pill 
lei, Yi Si it. 

Eation at this time because the pin 53 bears; 
against one end wall of the slot 32 in lat 
jing wheel 50 and this wheel cannot, rotato 
because it is normally held by oie of tha 
pallets or level's 59. While lie ge: 1 -5 of 

ecs’ II; it is ) rotate y the 
of Fle “teins’ it the gear (35 of 

s' unit is boing rotated in :) ()(:: 
'etatio: Yith sh: it 23 of saiti “t (; ; 
that whers the dial 83 of ice “icins 
(YS 33 the 

- 

tion of its sing (3:2 
for the projection 5 

thereby and alloy the floatins 
linder the action of spiing 

fastened at One ohc to the float. 
and at its other end to the hold pin 

the lack end of the slot, 52 will 
inst the in 53, thereby living 

the ficating wheel to take a One-tenth rey 
ilition and bringing the next projection 5 
against the head or projection (3) of the 
other palet, which has baein shifted to active 
position in lior to the release of the first pal 
let. The foregoing action takes place when 
the key in the “tens’ counn is depressed 
int, as before stated, during the desiression 
of this key the ball crank 69) will shift into 
( ment, with the carry wheel 3. This 
eyein holl: the floating wheel 50 ean nake 
a. One-tenth rotation the call \, wheel wii i.e. 
i.e. l. When the depresserl key is release 
also ret its n(): ):- 

ion 68 castro at I her ly 
the GI (rails (39 in shift 

back to its no: Illal position. 

turns attolitically to 
sition the proj 
will come agi 
tea. 

which is of greater stren {he Sliing 
iii the pin 53 b: front and 

slot 52, this causing the carity wheel 
Diate though one-tenth of a circl i This rotation will caise the aw! 73 to co!'. 

w novo to 'telei, 3 aid to 
he “lainstre?s lit. Wii th ( 'c- 

it in rhotion beinty t. 
2S of the “indiec 

gears to the 
unit. 

For the purpose of checkin 
of the to Yihe (s , 
the paris associated i. 
provided. The free en 
incinally projects into one of the ro 

Thus when the carry wheel 7.3 
or 

x - - 
is 

i 
W. . . 

S (- 

and begins to rotate it will swing the 
and 9 out of the 'ecess 2 and will 

cause the finger 80 to move between two of 
the projections 74. Accordingly as the con 
troi wheel 'otates one of the projections will 

A come against the finger 80 and force it 

8) 
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against the stop 82 where it will be held so 
as to prevent ful thei' rotation of the carry 
wheel. As the control Wheel reaches this 
new position a spring 9i connected to the 
bell crank 79 will operate to swing the bell 
crank back into one of the recesses 42 and ai. 
the same time withdraw the finger from in 
front of the engaged projection and allow it 
to spring back against the stop 81 where it 
is reset. 
What is claimed is:- 
1. In a calculating machine separate dial 

mechanisms each including a key actuated 
driving wheel, a floating wheel, a spring 
controlled by the driving wheel for storing 
energy, projections on opposite faces of the 
floating wheel in staggered relation, sepa 
rate levers mounted for engagement with 
the projections on opposite sides of the 
floating wheel respectively, and separate 
cams directly engaging the levers to shift, 
them successively into wheel holding posi 
tions. 

2. In a calculating machine separate dial 
mechanisms each including a key actuated 
driving wheel, a floating wheel, a spring for 
storing energy during the rotation of the 
driving wheel relative to the floating wheel, 
projections on opposite faces of the floating 
wheel in staggered relation, separate levers 
mounted for movement about a common axis 
for engagement with the projections on the 
respective sides of the wheel, and key op 
erated means for tilting the levers in 
properly timed relation to successively en 
gage and release the projections on the re 
spective sides of the floating wheel. 

3. In a calculating machine carrying 
mechanisms each including a driving wheel, 
a floating wheel, a carry wheel, a Spring 
connection between the carry wheel and the 
driving wheel for storing energy during the 
movement of the driving wheel relative to 
the floating wheel, a spring connection 
between the carry wheel and the float 
ing wheel working in opposition to the 
first mentioned connection, separate levers, 
projections. On opposite sides of the float 
ing wheel and staggered for successive 
engagement by the respective levers, a key 
actuated means for successively shifting said 
levers in properly timed relation to engage 
and release the projections on the respective 
sides of the floating wheel, and means re 
leased by the depression of a key for en 
gaging the carry wheel to hold it against 
rotation until the key is returned to nor 
mal position. 

4. In a calculating machine carrying 
mechanisms each including a shaft, a driv 
ing wheel on the shaft for receiving motion 
from the shaft of an adjoining carrying 
mechanism, a control wheel secured to the 
shaft and having spaced projections, a carry 
wheel having spaced recesses, a driving con 

sts 

Inection between the carry wheel and the 
control wheel, means controlled by the carry 
Wheel for automatically stopping the con 
trol wheel on the completion of a predeter 
mined movement thereof, a floating wheel, 
a Spring connection between the carry. Wheel 
and the drive wheel, a spring connection 
between the carry wheel and the floating 
Wheel, and separate, Successively Operating, 
rigid palets cooperating with opposed faces 
respectively of the floating wheel for in 
termittently releasing said wheel, the said 
Spring connections working in Opposition 
to each other. 

5. in a calculating machine the combina 
tion with carrying mechanisms each includ 
ing a carry wheel, a foating wheel, a driv 
ing wheel, and means for actuating the 
Same, of a control wheel, a shaft operated 
thereby, pawl and ratchet mechanism trans 
mitting motion from the carry wheel to the 
control wheel, a member normally engaging 
and shiftable by the carry wheel, projec 
tions on the control wheel, and means oper 
ated by said member for engagement with 
the projections successively to insure a step 
by step rotation of the control wheel and 
the shaft and to limit each rotation of said 
wheel and shaft to a predetermined de 
gi'ee. 

6. In a calculating machine a key oper 
ated shaft, a dial unit including an eScape 
ment mechanism having a carry wheel, a 
stop for the carry wheel, cooperating means 
On the stop and shaft for holding the stop 
normally disengaged from the carry wheel, 
and means for automatically shifting the 
stop into engagement with the carry wheel 
when the shaft is actuated by a key. 

7. in a calculating machine, separate dial 
mechanisms, each including a key actuated 
driving wheel, a floating wheel, means con 
trolled by the driving wheel for storing 
energy, separate series of projections on the 
floating wheel, separate levers mounted for 
engagement with the respective series of 
projections on the floating wheel, and sepa 
rate cams directly engaging the levers to 
shift them successively into the wheel hold 
ing positions. 

8. In a calculating machine, separate dial 
mechanisms each including a key actuated 
driving wheel, a floating wheel, means for 
storing energy during the rotation of the 
driving wheel relative to the floating wheel, 
separate series of projections on the floating 
wheel, separate levers mounted for move 
ment about a common axis for engagement 
with the projections of the respective series, 
key operated means for tilting the levers 
in properly timed relation to successively 
engage and release the projections of the 
respective series. 

9. In a calculating machine a control 
wheel, projections thereon, a carry wheel 
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having peripheral recesses, means for oper 
ating the carry wheel, means for trans 
mitting motion from the carry wheel to the 
control wheel, a bell crank normally en 
gaged in One of the recesses, a locking finger 
yieldingly carried by the ball crank and 
movable thereby to position between the 

projections to prevent overthrowing of the 
control wheel, and stop device cooperating 
with the finger. O) 

In testimony that I claim the foregoing 
as my own, I have hereto affixed my signa 
tule. 

JAMES F. MAYS. 


