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To all whom +t may concern:

- S PATE

FRANK B. McBERTY, OF EVANSTON, ILLINOIS, ASSIGNOR T0 BURROUGHS ADDING

MACHINE COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN.

ADDING-MACHINHE,

Speciﬁba.ti_au‘@f Letters Patent.

i

‘Be it known that I, Franx R. McBerry,
a citizen of the United States, residing at
Evanston, 1n the county of Cock and State
of Illinois, have invented certain new and

useful- Improvements in Adding-Machines, |
- of which the following is a description, rei-
erence being had to the accompanying draw-
ings, forming part of this specification. '

- My invention relates more particularly to

electric operating devices for such machines, |

intended to take the place of the handle by
which such machines are ordinarily manu-
ally operated, and in the drawings I have
illustrated my inventicn as applied to a fa-

~ miliar type of such machines commonly
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~ InFig. 1,

known as the Burroughs adding machine, the

details of whose conmstruction and mode of |

operation are illustrated and described 1n
various Letters Patent of the United States,

“such as Nos. 504,963, 505,078 and 595,864.

In the accompanying drawings, Figure 1
shows an outline of such adding machine,

in side elevation, with a diagrammatic 1llus-

tration of one adaptation of my invention
thereto:; Figs. 2, 8 and 4 show details of the

‘self-locking magnetic switch employed in
the circuit shown in Fig. 1; and Fig. b shows
a modified adaptation of the invention to

the same machine.

The same letters of reference are employed
to indicate corresponding parts in the sev-

eral views. o )
A represents an adding machine
of the type referred to, which is operated

. | by a rock shaft B3 to which fiS'OI‘dﬁmrily So-

cured an operating handle for the manual

operation of the machine, the complete op-

eration of the machine consisting in de-
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pressing the necessary keys to represent the

amount to be added and printed, and then

pulling the handle of the rock shaft forward

to its limit of movement (about a guarter.
turn of the shaft) and releasing 1it, where-
‘upon the handle and shaft and mechanism
within the machine will be restored to nor-

mal position by suitable springs located

 within the machine for that purpose.

o{

~ In the present instance 1 secure to the rock:
shaft B a depending gear-toothed sector C,
which meshes with a pinion D fast upon the

armature shaft E of an electric motor ¥ lo-

“cated In a circuit from a generator G. This

circuit is provided with two openings or

¥

breaks, one controlled by a knife- blade
switch H, and the other by a push-button I,

“while interposed in the circuit at J 1s a seif-

, _ Patented Nov. 2, 1909,
~ Application filed February 27, 1984, Serial o. 185,518, :
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locking magnetic switch whose function and

mode of operation will be hereinafter ex-

plained. The knife-blade switch H is ar-
ranged to be automatically operated by two
contact arms a ¢’ projecting upward from
the sector C, between which arms the lower
end - of the switch H  depends. Under this

arrangement of parts the motor circuit is

said button is depressed and the circuit closed
at that point, the motor armature will be ro-

‘tated in the direction of the arrow, and will

swing the sector C rearward until the arm ¢
contacts with the lower end of the switch H
and swings it forward to open the circuit at

‘that point, whereupon the motor will be de-

prived of current and the restoring springs

| within the machine will tuarn the rock shaft

B and sector C and motor shaft back to nor-
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normally open at thie push-button I. When
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mal position, and as they reach such position -

the sector arm o’ will contact with the for-
ward -side of the switch H and restore it to
normal position and again close the circuit
at that point. ' ;
chine, for restoring the parts to normal posi-
tion, are not shown in the present drawings,
but in Fig. 1 T have illustrated a substitute
spring connected to the sector C, which will

&0

‘he springs within the ma-

88

perform the functions of the springs within

‘the machine so far as the return of the sector

and connected parts to normal position. is
concerned. :

The foregoing 'drescription; has assumed,

for the sake of simplicity, that the circuit
has been maintained closed at the push-but-

| ton I by continued pressure upon such but-
‘ton, but for the purpose of permitting the

button to be released immediately after the

20

85

initial closing of the circuit the seli-locking

magnetic switch J and branch circuit adapt-
ed to be closed by it are employed, and this
switch is made of such novel construction mn
the present instance as to adapt it for oper-
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ation by either a direet or an alternating
current, so that either a direct or an alter-

nating current motor may be employed for
operating the machine. This switch, whose
details are illustrated in Figs. 2, 3 and 4,
comprises a horse-shoe magnet 6, an arma-
ture ¢ and a pair of contacts d & secured re-
spectively to the magnet and the armature.

105
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~ These contacts are interposed in a branch

10

cirecuit K, which leads from one side of the
motor circuit to the contact piece ¢, and
thence by the contact piece ¢’ (when the two
contacts are closed together), to the other
side of the circuit. The branch X 1is nor-
mally open at the contacts d 4’, but when the

|

motor circuit is closed at the push-button I

and the magnet thereby energized, the upper
end of its armature ¢ will be drawn toward

it and-the branch circuit will be closed at the
contacts, whereupon the push-button con-
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tacts and wires leading to them will be
shunted or short-circuited by the branch K,
the current passing in such case from one

side of the motor circuit by the branch I

and contacts d d’ to the opposite side of the
circuit and thence back to the generator. In-

- 938,501

creased when their coils are energized. In-
stead of arranging the upper end ot the
armature to be drawn into direct contact
with the upper pole-piece of the magnet, to

close the switch, the contacts d d’ are em-

ployed, and one of them (4" in the present
nstance), is formed of a spring so light that
it will readily yield to pressure when the
apper end of the armature is drawn toward
the upper pole-piece of the magnet, with the
result that after the contact points are
brought together by the initial movement of
the armature, the latter may be drawn still
farther toward the upper pole-piece of the
magnet, the spring yielding to permit such
further movement. Under this construction
and arrangements of parts, when the coils

| of the magnet and armature are energizecd

asmuch as the magnet will hold the switch J |
thus closed so long as current continues to |
flow through the motor circuit (7. e., until |

the circuit is opened at the knife-blade
switch H 1n the manner heretofore ex-

plained), it follows that the push-button 1

may be instantly released, after it has been
depressed to initially close the circuit, and
the ecircuit will thereafter be maintained

- closed through the switch J and branch K.
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This general mode of operation, including
the employment of a self-locking magnetic
switch J in the circuit, 1s adapted to either
direct or alternating currents, but for use
with alternating currents a special construc-

by an alternating current, the upper end of
the armature will be drawn toward the up-
per pole-piece of the magnet, by suceessive
impulses of current, and the switch be closed
and maintained closed at the contacts ¢ .
The attraction exerted upon the upper end
of the armature by an impulse of the cur-
rent in one direction will draw the armature
toward the magnet, and the Inertia of the
armature will be so great that i1t will not
fall away from the magnet during the 1in-
termissions of the current; and the result
will be that the armature will be drawn

| toward the pole-piece of the magnet by stc-
| cessive impulses of the current and the

tion of the self-locking magnetic switch is |

necessary, one embodiment of which I have

illustrated in the drawings and will now de- |
| of the current, for the reason that although

scribe more 1n detail.
The armature ¢ of the magnet 1s made
comparatively heavy, so as to have consider-

able inertia, and 1t is arranged 1n approxi- |

mately vertical position and pivots or swings
upon its lower end, which 1s knife-blade
shape and rests in a suitable seat provided
for 1t in the lower pole-piece of the magnet.
This arrangement of the armature mm ap-

-~ proximately vertical position (inchining
slightly forward or away irom the pole- |
piece of the magnet at its upper end), per- |
mits its inertia to be taken advantage of |

while still leaving the armature free to be | _ : : (
| ing through it of sufficient size to permit the
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moved toward the pole-piece of the magnet
with a minimum force. Both the armature
and the magnet core and pole-pieces are con-
structed of thin laminge of iron insulated
from each other for the prevention of eddy
currents, in order that the magnet may be
effectively magnetized by alternating cur-
rents of high frequency. Both the magnet
and its armature are surrounded by colls
(¢ and ¢’) located in the motor circuit and
reversely wound (Fig. 1), so that the upper
end of the armature will be ma
2 polarity the reverse of that of the upper

ole-piece of the magnet and the attractive

enetized with |

‘it being

branch circuit be closed at the switch con-
tacts, and it will be maintained closed at
that ‘point notwithstanding the alternations

the armature of the magnet will be released
from the attractive force at each reverse im-
pulse or ‘intermission of the current, and
will tend to return to normal position and
open the branch circuit, its inertia will pre-
vent its moving far enough toward normal
position to do so during any such reversal
of the current, a considerable movement of
accommodated by. the spring con-
tact ¢’ without actually separating the con-
tacts. |

The coils ¢ ¢’ are preferably both mounted
in fixed position, the coil ¢" having an open-

play of the armature of the magnet without
moving the coil itself. The coils ¢ and ¢’
are approximately alike, this construction 1n-
suring that the corve and the armature shall
be magnetized witan approximate equality
and in co-incident phases. |

As will be understood from the foregoing
description, by the employment of a mag-
netic switch of the construction described,
or of any other construction embodying the
essential features described, either a direct
or an alternating current may be used for
operating the machine, such switch being

force between them be correspondingly in- ! adapted for use in connection with either a
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~motor circuit, as in Fig. 1.
cuit is closed at the push-button I and the.
field-frame of the motor thereby magnetized,
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direct current motor, an. alternating current | of a motor circuit, a motor in said cireuit for

motor, or a motor adapted for nse with either
current. | -

Fig. 5 illustrates a modified employment
of the self-locking magnetic switch J adapt-
ed to alternating currents, in which one of
the pole-pieces of the motor field is itself

~utilized as the magnet of the switch. Thus

the armature ¢ is pivoted at its lower end to

the lower pole-piece &’ of the field frame b
ot the motor, while its upper end stands in |

front of and in proximity to the upper pole-
plece H* and carries a yielding spring con-

‘tact d” adapted to cobperate witli a contact

¢ secured to said upper pole-piece. These
contacts ¢ d’ are interposed in a branch
line K, connecting the oppostte sides of the
When the cir-

the upper pole-piece thereof will attract the
upper end of the armature ¢ and close the
branch circuit at the switch contacts d :

and will maintain the circuit closed through |

sald branch until the circuit is opened at
the knife-blade switch H in the manner de-
scribed. In Fig. 5 this knife-blade switch
1s simply illustrated diagrammatically at
the rear of the motor, but it will be under-

stood that the actual arrangement of it will, |
or may, be the same as that shown in Fig. 1.

While T have shown the motor shaft

geared directly to the sector carried by the |
operating rock shaft of the machine, T con-

template interposing a reducing gear be-
tween the motor shaft and sector, so that
instead of causing the sector and operating
shaft to be given their full movement by a
single revolution or less of the motor shaft,
greater movement of the motor shaft may
be permitted, so that a smaller and less POW-
erful motor may be employed with less ex-
penditure of current. o : '

Having thus fully described my inven-
tion, I claim:

1. In electric operating means for adding

machines and the like, the combination with
the driving member thereof, and means for
returning said driving member to initial
position in each opgration of the machine;
of a motor circuit, a motor in said circuit for
operating said driving member,
operated means for closing the circuit at
one point, a magnetic switch having its

magnet 1n said circuit, for closing the cir-

cuit and maintaining it closed
ently of said manually czlpera,ted
means operated by the

1Independ-
means, and
riving member for

automatically opening the circuit; substan-

tially as desecribed. 1 -

2. In electric operating means for adding
machines and the like, the combination with
the driving member thereof, and means for

- returming said driving member to initial

65

position 1n each operation of the machine;

manually

operating said driving member, mannally

operated means for closing the circuit at
one pomnt, a magnetic switch having its
magnet 1 said circuit, for closing the cir-
cutt and maintaining it closed

means operated by the driving member for
automatically opening the circuit, and
spring-operated means for closing the cir-
culf ; substantially as described. o

3. In electric operating means for adding

machines and the like, the combination with

the driving member thereof, and means for
returning said driving member to initial
position 1n each operation of the machine:
of a motor cirenit, a motor in said cirenit for
operating said -driving member, manually
operated means for closing the cirenit at one

| point, a magnetic switch having its magnet

in said circuit, for closing a branch of the
motor circuit in shunt of the manually op-
erated means, and means operated by the
driving member for automatically opening
the circuit; substantially as described. '

4. In electric operating means for adding
machines and the like, the combination with
the driving member thereof, and means for
returning saild driving member to initial
position In each operation of the machine:
of a motor circuit, a motor in said circuit for-
operating said driving member, manually
operated means for closing the circuit at one
point, a magnetic switch having its magnet
n sald circuit, for closing a branch of the
motor circuit in shunt of the manually op-
erated means, means operated by the driv-

Ing member for automatically opening the
- circult, and spring-operated means for clos-
1ng 1t; substantially as described. |

5. In electric operating means for adding

~machines and the like, the combination with
the driving member thereof, and means for

returning said driving member to initial
position in each operation of the machine:
of a motor circuit, a motor in said cireuit
for operating said driving member, manu-
ally operated means for closing the cirecuit
at one point, a magnetic switch having its
magnet 1n said circuit, for closing a branch
of the motor circuit in shunt of the manually

operated means, means operated by the driv-
ng member for automatically opening the
circult, and spring-operated means for re-

storing the parts to normal
closing the circuit;
scribed. -

6. In electric operating means for adding

positinn and
substantially as de-

machines and the like, a motor circuit, a

motor 1 said circuit for opertaing said ma-
chine, manually operated means for closing

the circuit at one point, a branch circuit

adapted to be closed in'shunt of said man-
ually operated means, a switch in said eir-
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mndepend-
ently of said manually operated means,
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field of the motor, to close said branch cir-
cuit, and means operated by the motor for
automatically opening the ecircuit; substan-
tially as described.

7. In electric operating means for adding

machines and the like, a motor circuit, a -

motor in said circuit for operating said ma-
chine, manually operated means for clos-
ing the circuit at one point, a branch circuit
adapted to be closed 1n shunt of said man-
ually operated means, a switch in said cir-
cuit operated by the magnetization of the
field of the motor, to close said branch cir-
cuit, means operated by the motor for auto-
matically opening the circuit, and spring-
operated means for closing it; substantially

- as described.
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8. In electric operating means for adding
machines and the like, a motor circuit, a
motor in sald circuit for operating said ma-
chine, manually operated means for closing
the circuit at one point, a branch circuit
adapted to be closed in shunt of said man-
ually operated means, a switch 1n said cir-
cuit operated by the magnetization of the
field of the motor, to close said branch cir-
cuit, means operated by the motor for auto-
matically opening the circuit, and spring-

operated means for restoring the motor-

shaft and connected parts to normal position
and closing the circuit; substantially as de-
scribed. '

9. In electric operating means for adding
machines and the like, the combination with
the driving member thereof, and means for
returning said driving member to initial po-
sition in each operation of the machine; of
a motor circuit, a motor in said circuit for
operating said driving member, a pair of
contacts in sald circuit adapted to be closed
by a push-button or the like, a self-locking
magnetic switch interposed in said circuit
for closing it in shunt of the push-button
and its contacts, a switch for opening and
closing said circuit at another point, and
means operated by the driving member for
automatically opening said last mentioned
switch ; substantially as described.

10. In electric operating means for adding
machines and the like, the combination with
the driving mem"er thereof, and mecns for
returning said driving member to 1nitial po-
sition in each operation of the machine; of
a motor circuit, a motor in said circuit for
operating said driving member, a

by a push-button or the like, a self-locking
magnetic switch interposed 1n said circuit

_for closing it in shunt of the push-button,
and its contacts, a switch for opening and

closing said circuit at another point, means
operated by the driving member for auto-
matically opening said last- mentioned

“switch, and spring-operated means for clos-

ing it; substantially as described.

pair of.
contacts in said cireuit, adapted to be closed

038,501

11. In electric operating means for adding
machines and the like, a motor circuit, a
motor in said circuit, a sector fast upon the
operating shaft of the machine and geared
to said motor, means for manually closing
said circuit, and a switch in said circuit ar-
ranged to be automatically opened by said
sector ; substantially as described.

12. In electric operating means for adding
machines and the like, a motor circuit, a
motor in said circuit, a sector fast upon the
operating shaft of the machine and geared
to said motor, a restoring spring for said
sector, means for manually closing said cir-
cuit, and a switch in said circuit arranged to
be automatically opened and closed by said
sector ; substantially as described.

13. In electric operating means for adding
machines and the like, a sector C fast upon
the operating rock shaft B of the machine, a
motor circuit, a motor I located in said cir-
cuit and geared to the sector C, a switch I
in said circuit, and a contact arm a carried
by the sector for opening sald switch; sub-
stantially as described.

14. In electric operating means for adding
machines and the like, a sector C fast upon
the operating rock shaft B of the machine,
a motor circult, a motor If' located in said
circuit and geared to the sector C, a restor-
ing spring for said sector, a switch H in said
circuit, and a pair of contact arms a a’ car-
ried by said sector for opening and closing
said switch ; substantially as described.

15. In combination with a motor magnet,
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and a source of alternating current for op-

erating the same, a manually operated switch
for closing the circuit, and a self-locking
magnetic switch having 1ts switch contacts
connected 1n multiple with
switch and its magnet located in said circuit,
said magnetic switch having an armature o1
high inertia, and yielding contacts adapted
to prolong closure of the circult; whereby
said magnet is caused to maintain 1ts own
circuit when excited by alternating currents.
16. In combination with a motor magnet
and a source of alternating current for op-
erating the same, a manually operated
switch for closing said circuit, and a self-
locking magnetic switch having its switch
contacts connected in multiple with said
manual switch  and its magnet located 1in
said circuit, said magnetic switch having an
armature of high inertia, the core of said
magnet being laminated as described, and
vielding contacts adapted to prolong closure
of the circuit; substantially as described.
17. In a self-locking magnet for excite-
ment by alternating currents, the combina-
tion with the laminated core, of a heavy ar-
mature therefor, and means for applying a
relatively light retractive force, yilelding
contacts controlled by said armature, adapt-

| ed to permit fluttering of the armature with-

said manual
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out breaking the circuit and magnetizing | operated means, means for automatically

coils approximately alike for said core and
armature, whereby -the core and armature
are magnetized with approximate equality
and In coincident phases; substantially as

18. In a self-locking magnetic switch,

adapted for excitement by alternating cur-

rents, the combination of two magnetic mem-
bers and equal magnetizing helices therefor,
the armature member being heavy and be-
ing retracted by a relatively feeble force,
and ylelding switch contacts controlled by

- sald armature to be closed when the arma-

15

ture 1s attracted ; substantially as described. -

19. In electric operating means for adding
machines and the like, the: combination with

~ a reciprocatory driving member. of such ma-
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~ operated means, and means for automatic- |
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40

- chine spring-drawn in one direction, of a

motor circult, a:motor in -said . ecircuit for

~ operating the said driving member in oppo-_

sition to its spring, manually operated means

for closing the circuit at one point, a mag-

netic switch having its magnet in said cir-
cuit, for closing the circuit and maintaining
1t closed 1ndependently of said manually

ally opening the circuit by the reciprocatory
driving member of the machine as it is

brought by the motor to the limit of its

movement 1n one direction; substantially as
described. S
20. In electri¢ operating means for adding
machines and the like, the combination with
a reciprocatory.driving member of such ma-
chine spring-drawn in one direction, of a

motor circuit, a motor in said circuit for
operating the said driving member in oppo- |

sition to 1ts spring, manually operated means
for closing the circuit at one point, a mag-

- netic switch having its magnet in said cir-
- cuit, for closing the circuit and maintaining

1t closed independently of said manually

opening the circuit by the reciprocatory
driving member of the machine as it is

“brought by the motor to the limit of its
movement 1n one direction, and means for

closing the circuit by said member when re-
turned by its spring to the limit of its move-
ment.1n the opposite direction ; substantially
as described. -

21. In electric operating means for adding
machines and the like, the combination with
a reciprocatory driving member of such ma-
chine spring-drawn in one direction, of a
motor circuit, a motor in said circuit for
operating the said driving member in oppo-
sition to its spring, manually operated means
for closing a branch of the motor circuit in

shunt of the manually operated means, and
‘means for automatically opening the circuit
by the reciprocatory driving member of the

machine as 1t 1s brought by the motor to the

limit of its. movement in one direction.
- 22. In electric operating means for adding
‘machines and the like, the combination with

a reciprocatory driving member of such ma-
chine spring-drawn in one direction, of a
motor circuit, a motor in said circuit for

operating the said driving member in oppo-

sition to its spring, manually operated means

for closing a branch of the motor circuit in

49

00

09

60

65

70

shunt of the manually operated means, means

| for automatically opening the circuit by the
| reciprocatory driving: member of the ma-

chine as 1t 1s brought by the motor to the

1limit of its movement in one direction, and
means for closing the circuit by said member
~when returned by its spring to the limit of
1its movement in the opposite direction ; suls-

stantially as described.
- FRANK R. McBERTY.

- Witnesses:

Louis B. Erwin,

-~ Epwarp Rector.

70

80



	Drawings
	Front Page
	Specification
	Claims

