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aperating with'a mechanism connected to the
minuend indicator, the gear 78 codperating
with a ‘mechanism connected to the subtra.

~ hend indicator and the gear 78 cobperating
5 With a mechanism connected to the remain-

~ der indicator, each in mesh with the racks

on their respective longitudinally arranged
bars. In working a problem in subtraction
where there is no greater number in the sub-

10 trahend than the number directly above it
or in the same column, the respective keys on
each the minuend and subtrahend sides are
depressed brifiging the same in locking en-

- gagement with the mechanism so thaf the
pgrtions 39 Fig."2 are in the paths of the
pins 29 Kig. 2, the locking pips 64 Fig. 4,
aret racked out of locking engagement with
the pins 29 Fig, 4, by the contact of the lugs

15

43 Fig. 4 against the horizontal pins 68,

20 Fig. 2, so that the bars 26 Fig. 2 corre-
sponding with the columns of figures de-

pressed on the keys are free to move. The’

crank .54 is drawn forward and the bars 26

Fig. 2 free.to move aye drawn forward by

reason of. their connection to the crank shaft
55 Fig. 2 by means of the rods 56 connect-
~ed to the coil springs 57 Fig. 20 which in

26

turn are -connegted to ‘the rods 26 Fig. o

as at 89 Fig. 2. The bars 26 Fig. 2 freed
to move, as above
forward until they are stopped by the por-
tions 39 Fig. 2 coming in contact with the
pins 29 Fig. 2 which. are so arranged and
connected up with the disks 48 Fig. 2 that
the figures on the same will be registered
directly underneath the openings 59 in the
top of the casing 25 Fig. 5. ‘

80
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_With the moving forward of the bars 26

and racks 27, the gear mechanism showz in
Figs: 6 and 7 rotates as follows.” The gears
70 and 71 secured to the shaft 72 rotate for-
ward with the bars 26 and racks 27 on the

40

‘minuend side and the gears 78 rotate for-

ward with the bars 26 and racks.27 on the
subtrahend side, and so long as both these
sets of gears rotate together no other gears
rotate, excepting that the pinion gears 76
attached to the walls of the gears 78 rotate
~.around the gears 74. “When -the .forward
50 hiovement of ‘the bars 26 and the racks 27
- ,on the subtrahend side -are stopped by the
‘parts 39 Fig: 2 of the depressed keys in
the subtrahend side coming in contact with

the rods 29 Fig. 2 on the bars 26, the gears
Fig. 7 stop rotating and the gears 70
~ Fig. 7 Keep qn rotating until the higher
numbers in the minuend side are reached.
Just to the extent that the minuend gears

-7 - are rotated forward after the subtrahend
60 gears are stopped, the vemainder gears 73
Fig. 7 rotate backward, this backward

- -movement being effected by the gears 71
Fig. 6 in mesh with the pinion gears 76
-Fig. 6 rotating the pinion gears 76 forward
¢5 and thepinian gears 76 baing in mesh on the

45

stated, will' be brought

[to. as to have the effect hereihafter stated.

a8

opposite side with the gears 74 Fig. 7 which .
rotate the gears 74 Fig. 7 backward. and
these gears being secured to the same tubu-
lar'shafts 75 with the gears 73 Fig. 7 rotate
the gears 73 Fig. 7 backward carrying the 44
racks 27 R—Fig. 7, backward taking the
bars 82 Fig. 2 with them. This backward -
movement  has the effect of registering the
vemainder figures on the disks 81 Fig. 2
directly underneath the openings 86 Fig. 5 44
in. the top of the casing 25—Fig. 5. Thus
there exists underneath the openings on the -
top of the casing 25 Figi 5 at the left the .
figures in the.glix}uexxd columns, at the cen-
ter the figuves in the remainder columns and
at_the right the figures in the subtrahend
columps.  Inasmuch as it often happens
that in the lower columns of the subtrghend
figures are of a higher depomination than in-
the minvend columps directly in alinement
with them provision js made for the bor- -
rowing or transferring process from the
figure in the next higher column as follows:
Attachied to the sides of the bars 26 and
horizontal therewith on the subtrahend side
S ¥ig. 2 except as to the one corresponding
with unit columns, are plates 90 Fig. 2, the
swme being secured by hinges 91 Fig. 9, lugs
92 Fig. 11 attached to the racks 27 Fig. 11~
which are brought into engagement with
projections 93 ¥ig. 11 on the plates 90.

80
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Aftached to the tubular shafts 75 Fig, 11

(being the same shafts shown in Figs. 6 and
7) are fingers 94 Fig. 11 so adjusted there-
190
The locking engagement of the lug.92 and 90
projections 98 Fig. 11 is what holds the bars
26 in relative adjusitnent with their re-
spective racks 27 Fig. 11. When the figure
in the subtrahend is of a higher denomi-
nation than the one .in the minuend di-
rectly above it, it will be seen that the sub-
trahend gear 78 Fig. 7 will be rotated far-
ther than the gear 70 Fig. 7 on the corre-
sponding minuend side. This of course ro- 110
tates the rod 82 Fig. 7 forward to give the
carrect number on its velative disk 81 Fig. 2
under the openings 82 Fig. 2, to the full ef-
fect as if ten had been borrowed from the
column ahead in the minuend the result be- 115
inig shown on the bend of the disks 81 Fig. 2,
but it leaves the ten in the next column
above in the remainder unless taken out.
This ten is taken out in the following man-
ner: Fhe finger on the tubular shaft is ro-
tated upwardly by the forward movement
of the rack'27 R against the plate 90, tip-
ping the same upwardly and releasing the
lug 92 from the projection 93 on the rack
of the next higher column of the subtrahend 126
thereby breaking the longitudinal locking
engagement of the bar 26 with its rack 27
Fig. 11. The bars 26 Fig. 2 have in their
bottoms slots 94 Fig. 2, through which
serews 95 Hig. 2 pass, the same engaging the 330

105
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7o all whom it may concern : ‘
Be it known that I, Jou~ E. Bicx~ELL, 2

" citizen of the United States, and a resident

of Findlay, in the county of Hancock and
State of Ohio, have invented a. certain new

-and useful Insulator; and I do hereby de-

10

- drawings, and to ‘the figures of reference:

15

20

clare the following to be a full, clear, and

exact description of the invention, such as
will enable others skilled in the art to which.
it appertains to make and use the same,
reference being had to the accompanying

marked thereon, which form a part of this
specification, - S

My invention
supporting electric wires or conductors, and
particularly to - that class .of jusulators
known as divided insulators and-made up
of two parts or pieces between which the
conductors are clamped.. Insulators of this
type have in the past been made ir two
styles or-classes, one class having a top or

eap fitted to a base, the parts not being in- |

terchangeable, while the other class com-
prises duplicate-interchangeable parts. The

‘use of the first class requires workmen, when

installing, to have an equal number of sepa-

- rated tops and bottoms, and the manufac-

.30

turer when shipping is required- to count
out an equal number of tops and bo‘g’wms
and separately pack them, adding expense

as well ag oftentimes confusion, especially’

when some of either parts become lost or
broken. . To :overcome this disadvantage,
several insulators of the second class have
been placed on'the market, but in all cases,
so far as T am aware, it has been necessary
to fit the top and bottom pieces together

" with the wire-receiving grooves of each or

40

50

. .55

at least that of the bottom piece, in perfect

alinement with the wire the pieces are in-

tended to grip. As it is quite often neces- | :
B thereto, and are united and: clamped: to-

sary to.install insulafors in elevated posi-
tions, on ceilings and in places where work-
men-have a limited -range of action, diffi-
culty is experienced in getting the knobs
‘or pieces properly attached, and this diffi-

‘culty is augmented by the necessity of
" bringing the two.pieces of the insulator, |

or at least the inner one thereof, into exact
position for the groove or grooves therein
to receive. the wire. o :

The object of my invention is the provi-

sion of an improved insulator of the char-
acter described, the parts of which are alike

Speciﬁéation of Letters Patent.

relates to insulators for-

-drawings, in which,—

“sulator parts.: L

‘npon ‘anat

Patented May 6,1913.

""" Application fled October 30, 1911. Serial No. 657,540,

et
v

and inferché_ﬁgeéble, and at. the same time
self-centering, so that when centered the

top piece will firmly hold and grip the wire

independently of the position in which it
may be placed on the bottom piece, thus en-
hancing the practicability and commercial
value thereof, and obviating the disadvan-
tages and objections incident to the insu-
lators heretofore used.” -

A further object of my inventron is the-

provision ‘of an insulator, which will firmly
clamp a wire without injury to the insu-

lation covering thereof, and is capable of

being cheaply made and “easily and quickly
installed, and which js also capable of hav-

ing any desired number of ‘the parts there-
~of built one upon another for the purpose

of firmly holding any number of cross-over

wires at any desired angle of crossing, thus-

obviating the use of ‘the special cross-over

pieces customarily used and saving the add- -

ed expense incident- to their use.

The invention is fully described in the-

following specification, and while, . in its
broader aspect it is capable of embodiment

- in numerous forms, a preferred embodiment.

60 .
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thereof is illustrated in the accompanying’

Figure 1 is a side.elevation of a three part
Jnsulator embodying my invention, with two

crogs-wires carried thereby. TFig. 2 is'a cen-

. ] . . + e «
tral longitudinal section of a two-part in-
sulator, with a single ‘wire clamped thereby.

Fig. 3 is an outer end view of Tig. 2; and

Figs. 4 and 5 are bottom and top perspee-

tive views, respectively, of one of the in-.

"The insulator comprising my invention is

composed of two or more duplicate parts or

sections A. which are built or placed one

or a plurality ‘of crossing or parallel wires

gether to any suitable support C by a. screw
D. The parts .\ of the insulator are of por-

celain, glass or other suitable insulating ma-

terial, and while they may be of any suitable

“shape in cross-section ave preferably round-

her in proper number to clamp one’

80

95

10°

as shown, and arc.of suitable length to meet” .

the underwriters” requirements for the
spacing of wires relative to the “adjacent

105

suppiort and to each other when more'than -

a single wire are carried by a single insu--

Istor. - Each of ‘the parts A is provided

‘throngh its longitudinal center with a hole

110
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~and means for changing the relative longi-

15

20

25
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~ tem of bars paralleling the said sets of bars.

50

L&

racks attached thereto mounted on. gears,
the gears adapted to rotate independently
of each other, the said bars adapted for
Iongitudinal movement along with the racks
over sald gears, the length of such movements
being gaged by locking means effected by
stops in the key bars engaging stops on the
paralleling bars, a third system of bars par-
alleling the said sets of bars across the.
machine carrying racks mounted on gears,

tudinal positions of each bar with its cor-
responding rack..

3. In a calculating machine, the combina-
tion of a plurality of pairs of bars, par-
alleling each other "across the machine and
having racks attached thereto mounted on
gears, the gears adapted to rotate inde-
pendently of each other, the said bars adapt-
ed for longitudinal movement along with the
racks over said gears, the length of such
movements being gaged by locking means
effected by stops’in the key bars engaging
stops on the paralleling bars, a third sys-
tem of bars paralleling the said sets of bars
across. the machine carrying racks mounted
on gears, and means for changing the rela-’
tive longitudinal positions of each bar with
its corresponding rack together with means

for retaining said bdrs in relative neutral.

positions to register o in each the minuend,.|

subtrahend and remainder systems on_the
numbered spaces of the registering disks,
means for releasing the same and means for
changing the relative longitudinal positions.
of each of the bars, ind means for returning
all bars to relative neutral positions. - -

4. In a calculating machine, the combix~
nation of a plurality of pairs of bars, par-
alleling each. other across the machine and
having racks attached thereto mounted on
gears, .the gears adapted to rotate inde-
pendently of each other, the said bars adapt-
ed for longitudinal movement along with-
the racks over said gears, the length of such
movements being gaged by locking means
effected by stops on the key bars engaging
stops on the paralleling bars, a third sys-

across the machine carrying racks mounted.

on gedrs, one side of said first mientioned |

bars together with its accompanying gears
representing the minuend in a problem in
subtraction, the other side thereof together-

with its accompanying gears representing the |

-thereof and &gé)}aeratin%l

1,080,878

subtrahend and the third system of bars
together with its,accompanylng gears rep-
resenting the remainder, each of such bars
beingso ¢onnected up with disks having
curved peripheral- extensions divided into
numbered registering spaces, that such disks
will- vegistér before a face plate on the
machine the minuend, subtrahend and re-
mainder respectively when the bars are op-
erated to meet the lgcking means with the
respective numbers on the keys, together with
a shaft mounted transversely of the machine
carrying wheels having peripheries divided

60

into. numbered = registering - spaces, such . .

wheels carrying gears meshing with racks
attached to.the .first above mentioned- sets
of bars in such a manner that with the move-

ments of the bars in registering the minuend -
and subtrahend such wheels register before -

openings in the top of the casing, duplicates
of the minuend and subtrahend of the first

70

problem in subtraction worked in a given -

series and adds to the same the amount of

each succeeding minuend and subtrahend and
registers the same as aforesaid.

5.. In a calculating machine, the combina-
tion of a plurality of pairs of bars, par-

“alleling each. other across the machine and

having racks attached -theretd mounted on
gears, together with 4 third system of bags,
paralleling the said sets of bars across the
machine, carrying racks mounted on gears,
one side of said sets of gears representing
the minuend side of the machine mechanism
and cobperating therewith, ‘the other side
thereof representing the subtrahend side
therewith and the
third set représénting the remainder mech-

!

_anism thereof 4nd codperating therewifh, all

% the ‘gears.so connected that the minuend
and subtralrend gears may rotate together in
the same direction while the remainder gears
stand still, and when the subtrahepd gear
‘ceages to rotate and the minuend gears con-

“tinue to rotate, that the remainder gears will

rotate in an opposite direction to the full

the subtrahend gears cease to rotate. By
. In testimony whereof I affix my signature

'in presence of two witnesses.

JOHN OTTO ALMEN.

Witnesses:.
H. O. ArmMEN,
Wiiam H. Kavys.

Coples of this patent may be ob'kmnéd 101;

five cents.
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‘extent that the minuend gears rotate after

each, b}},addressing‘ the “ Commissioner of Ratente. -

. Waghington, D. C.”-



