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and the nine counters upon the remaining portion of the 
rod on the other side of the stop bar have considerable 
room for movementalong the baras shown. 
End bar member 16 is provided with grooves, one in 

the top margin at 36 and one in the bottom margin 37 
so that a decimal cursor 38 of spring material may slide 
a long the rod and be alternatively positionable between 
any of the pairs of rods to indicate where the decimal 
point for a particular computationis located. 

It will now be seen that prior to the assembly of the 
spring clip 28 into the position shown in FIGURES 2 
and 3, counters may be readilly slidable onto the rods, 
and When the counters are positioned on the rods and 
the spring clips are in position, the counters cannot es 
cape. Counters shaped as shown are readilly moveable 
along the rods without unnecessary friction and they 
present no surface extending into such downward rela 
tion to the frame rod or brace parts as to contact a sup 
porting surface whereby to cause any dislocation of a 
counter in an inadvertantmanner. 

It will be seen in FIGURE 7 that any alternative form 
of counter is equipped with a bore at 40 of Such depth 
as to receive a helically coiled spring 4 in position 
to press outwardly of the bore, were it not for the fact 
that the margins of the bore are slightly deformed to 
hold the spring in Such position as to press a portion of 
its last convolution against the rod on which it is mount 
ed. Thus there is a certain amount of reluctance against 
free movement of Such a counter. it Will tend to re 
main in place on the rod uniless manual pressure is 
brought to bear tomove italong the rod. 

It will now be clear that when the desired counters 
have been slidably installed on the rods made of thermo 
plastic material, a hot iron or other suitable instrument 
may swage the ends of the rods to provide a permanent 
assembly of the frame and counters. Or if the comb 
shaped clip is used to hold the counters on the rods, the 
clip 28 is slidably inserted from bellow with a pair of 
comb teeth 30 embracing each rod. 

Since the teeth are so cose together as to call for 
slight distortion of the comb teeth in order to pass a 
brace 20 between the teeth, and since the teeth are slight 
ly bowed out of the plane strip from which they are 
struck (see FIGURE 2), it is necessary to cause the 
comb to be almost instalied, With its teeth against the 
ends of the rods before placing stress on the backbone 
29 for insertion thereof between brace stop 25 and the 
particular frame bar 16 or 7 against which the backbone 
29 is to bear. Then the clip will snap into place with 
comb teeth 38 extending in blocking relation to the count. 
ers Whereby to prevent their escape. 
For disassembly, a contrary stress is placed upon the 

clip Whereby to slidably release the backbone 29 from 
the brace Stop and then the clip as a Whole is readilly re 
leased to expose the ends of the rods. 
Thus have provided an abacus frame formable in 

one piece as by plastie die forming methods and using 
the brace connectors 20 not only to provide strong frame 
relation between the rods and bars, but also to elevate 
the rods for clearance permitting my new shape of count 
ers to be assembled onto the permanently and integrally 
related rods. Furthermore, the V-shaped grooves along 
the top Surfaces of the rods provide for extremely smooth 
and controllable movement of the counters along the 
rods in a nanner not heretofore attainable with unfluted 
rods. 

Cross reference is made to my copending U.S. Patent 
No. 3,076,272, granted February 5, 1963; the copending 
application therefor, Serial No. 816,558, filed May 28, 
1959, and the abandoned copending application named 
therein, Serial No. 354,113, filed May 11, 1953. 

I claim: 
1. In an abacus, a frame having spaced bars, a rod 

extending between the bars but offset therefrom, a brace 
connector rigidly connected with a bar and the rod where 
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by to maintain the rod in offset relation to the bar, 
and a counter slidably mounted on the rod, Said counter. 
having a groove in one side thereof shaped to conform 
with said rod whereby the counter is slidably received 
on the rod without contacting a bar. 

2. In an abacus, a frame having spaced bars, a rod 
extending between the bars and offset therefrom whereby 
to completely expose the ends of the rod, brace connector 
within the frame immediately adjacent the bars attached 
to the rod and one of the bars, and counters slidably 
mounted on the rod. 

3. The abacus of claim 2 in Which said counters are 
provided with a side opening groove to receive the rod. 

4. The abacus of claim 2 in which the rod is grooved 
substantially throughout its length whereby to facilitate 
movement of the counteralong the rod. 

5. In an abacus, spaced bars and spaced rods for a 
frame, brace connectors integrally joining the rods and 
bars and positioned to hold the rods in position exposing 
the ends of the rods immediately adjacent the bars within 
the frame, Said rods having a geometric configuration 
in cross section presenting a Small dimension adjacent 
the bar, and counters grooved to provide groove walls 
complementary to said geometric configuration whereby 
the counters are receivable upon the rods, and a clip 
Shaped to embrace a connector and positioned to block 
the end of the rod adjacent a bar whereby to prevent 
the Sliding escape of a counter from the rod. 

6. An abacus having a plurality of rods shaped frustro 
triangularly in cross section with a small dimension along 
corresponding longitudinal margins, stop equipped brace 
connectors comprising right triangular members respec 
tively having legs integrally joined with said longitudinal 
margins of said rods and extending beyond the ends of 
said rods, a bar secured integrally to the other right 
triangular legs of the brace connectors at right angles 
to the rods and positioned to expose the end of the rods, 
a comb-shaped clip having a backbone receivable against 
the stops and resilient comb teeth braced against the end 
of the rods, and counters slidably mounted on the rods, 
but prevented from escape therefrom by said clip teeth. 

7. The abacus of claim 6 Wherein the rods each have 
a grooved longitudinal surface presenting edges of such 
groove alonga margin of the rod opposite the margin hav 
ing Said Small dimension. 

8. The abacus of claim 7 in which the counters are each 
provided with a resiliently pressed member positioned 
to bear against the margins of the groove in the rod where 
by to frictionally resist movement of counter along the 
rod. 

9. An abacus comprising a plurality of rods, end bars 
and means connecting the ends of said rods in offset 
relation to said bars to permit sliding counters of the 
rods clear of the bars, a stop on each rod intermediate 
its ends, stops on both ends of each rod and counters 
slidable on Said rods between the ends stops and the inter 
mediate stops, the stops at at least one of the ends of 
the rods being removable to facilitate changing the num 
ber of counters on the rods between said one end and the 
intermediate stops. 

10. The abacus of claim 9 in which said removable 
stops comprise a comb-shaped chip having adjacent teeth 
Which embrace the respective rods and project into the 
path of counters on the rods. 
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