
April 8, 1947. F. G. NICOLAUs 2,418,598 
FULL STROKE LATCH FOR REMOTE CONTROL 

Filed July 2, 1945 2 Sheets-Sheet l 

R Zzzézzez 
/?zzA (2/22222s 

72 73 4. 452/ (2-2 2 

  

  



April 8, 1947. F. G. Nicolaus 2,418,598 
FUL STROKE LATCH FOR REMOTE CONTROL 

Filed July 2, 1945 2. Sheets-Sheet 2 

IECC/721/ / 2212SEED a/ 

KTIZé26.2i; it 150 SE £a s Art t - 

2N272 
NiI N 

2H 2. 'Satists 16SSSN 
See als 

ZZZ issileiaizers EstatDELETE 
SE i HP. 27 

- 2. 

Clin it "At it Ittilatility H 
NIIZE 'ZRS 

36. E. - 
23-33 Zzzézzoz. 
7722 (2/22O42 zés 

A2/ 2-22 
Zo222a2/ 

    

  

    

  

  

  

  

  

    

    

  

  

  

  

  

  

  



Patented Apr. 8, 1947 2,418,598 

UNITED STATES PATENT OFFICE 
2,418,598 

FULE, STROKE LATCH FOR REMOTE 
CONTROL 

Frank G. Nicolaus, Chicago, I., assignort: 
Raymond T. Moloney, Chicago, Ill. 

Application July 2, 1945, Serial No. 602,889 
(C. 74-7.5) Claims. 

This invention pertains primarily to latching 
devices, and more particularly to latching de 
vices adapted for remote control as by electrical 
releasing means. 
The principal object of the invention is the 

provision of a latching device of the class de 
Scribed which is of general application, but which 
is eSpecially suited for use in conjunction with 
coin-operated dispensing, vending, and amuse 
ment machines, wherein the novel latch is re 
leased as a result of depositing a coin in one of 
the known types of coin-testing device. 
Viewed from another aspect, it is an object of 

the invention to afford an electromagnetically 
releasable latch including a main operating lever 
which must be moved to the full length of its 
Operating stroke before it can again be operated 
for its intended purposes, the device in this re 
spect being characterized as a full-stroke control 
or latch. 
A further object is the provision of a device of 

the class described in which the electromagnetic 
releasing and latching means cooperates with the 
full-stroke latching means to afford a simplified 
and Sturdy construction, 
Another object is the provision of an astatically 

balanced latching armature for the latch-release 
means, Such that the device cannot be tampered 
with in attempts at fraudulent operation by jar 
ring and Shaking of the amusement or other coin 
Operated machine with which it is associated. 
Additional objects and aspects of novelty re 

late to details of the construction and operation 
of the device, which will appear more fully as 
the following description proceeds in view of the 
annexed dra Wings in which: 

Fig. 1 is a bottom plan view of the novel latch 
and fragmentary portions of a coin-controlled 
amusement machine actuated thereby; 

Fig. 2 is a vertical cross section along lines 2-2 
of Fig. 1; 

Fig. 3 is another bottom plan view of the latch 
shown in normal and operated condition; 

Fig. 4 is a side elevation of the latch looking in 
the direction of lines 4-4 of Fig. 1; 

Fig. 5 is a vertical section along lines 5-5 of 
Fig. 1 showing fragmentary portions of the 
amusement machine controlled by the novellatch; 

Fig. 6 is a view similar to Fig. 5 wherein the 
result of Operation of the latch is illustrated. 
The invention as illustrated in Fig. 1 is asso 

ciated with a ball-rolling amusement game, in 
cluding a ball-rolling panel 0 on the underside 
of which is a reciprocable shuffle panel f, the 
novel latch being indicated at 2 and secured as 
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by screws f3 to the underside of the main panel 
0, the shuffle panel f f being disposed in a normal 

condition by action of a spring 4 having one 
end anchored to a lug 5 on the latch, and its 
other end anchored to a pin 6 on the shuffle 
panel. 
To understand the operation of the shuffle 

panel, attention is directed to Fig. 5, wherein it 
will be observed that the main or ball-playing 
panel 0 is provided with a plurality of ball drop 
out holes OA, and the shuffle panel is pro 
vided with corresponding (and larger) holes A. 
Normally, the shuffle panel is disposed, by action 
of spring 4 (Fig.1), with the holes A out of 
register with the ball pockets or holes OA, as in 
Fig. 5, so that a ball B will be sustained in hole 
0A for the purpose of operating a ball-switch 20 

attached to the underside of the shuffle panel, to 
project into hole if A. 
When the shuffle panel is released or moved 

from normal blocking position to the condition 
illustrated in Fig. 6, holes (0A and A are in 
register and the ball B may drop through to be 
returned for further play by means not shown but 
well-known in the art. 
The novel latch control f2 is interposed between 

a manual operating plunger 2 (Fig. 1) and the 
shuffle panel i? so that the latter can be moved 
to release the balls by pushing in plunger 2 only 
under certain conditions, to be described. 
As shown in Fig. 1, latch 2 consists of a base 

plate 30 secured by screws f3 to the main ball 
panel O. Pivoted at 3 on plate 3) is a main 
operating lever 32 having an upturned edge por 
tion 33 affording an abutment piece engaged by 
the inner end of the plunger 2. , 

Pivotally connected at 34 to lever 32 between 
its ends is a link 35, which in turn is pivotally 
connected as at 36 to a bar 3, adjustably fixed 
on shuffle panel fi by means of slotbolts. 38; 
thus, oscillation of lever 32 will effect recipro 
cation of the shuffle panel; ; however, Spring. 4 
normally shifts the shuffle panel to ball-blocking 
or sustaining position, with a consequent posi 
tioning for displacement by plunger 2 in the 
condition shown in Fig. 1. . . . - 
Mounted concentrically of the pivot point 3 is 

an arcuate rack 4) (Fig. 1) provided with a rack 
of teeth 4t intermediate of its ends, the rack of 
teeth being flanked by cut-outs or dog-releasing 
slots f2 and 43, and the arcuate rack member 
being secured to plate 3) by screws 44 and Spac 
ing washers 45. (Fig. 4) so that lever 32 may 
pivot beneath the rack bar from the normal posi 
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tion shown in Fig. 1 to the advanced position 
shown in full lines in Fig. 3. 
Near the outer end of lever 32, pivoted on the 

latter as at 46 is a full-stroke dog having a lock 
ing nose 47 adapted to ride over the teeth Ai, 
there being a centering spring 48 attached to 
a radial projection 49 on the dog and anchored 
to pin means 50 on the lever, such that the dog 
can pivot in either direction from a normal posi 
tion determined by spring 48, as in Fig. 1 (the 
electromagnetic latch-releasing means, however, 
in Fig. 1 being energized so that the dog is free 
to be pivoted by spring 48 with nose 4 in cut 
out or slot 42). 
The electromagnetic release means includes an 

armature piece 52 pivoted at 53 and having a 
latching arm 54 adapted to cooperate with the dog 
nose 47, as will appear. Also part of the arma 
ture structure is an astatic balancing arm 55 
which renders said structure inert to jarring ef 
forts intended to fraudulently displace and re 
lease the latching structure. 
An electromagnetic coil 56 is secured at 57 to 

an upset flange 58 (Fig. 4. also) on the base plate 
3), and this coil, when energized, is adapted to 
attract the armature from its latching position 
: (full lines, Fig. 3) to released position (full-lines 
Fig. 1). 
Means for holding the latching arriature 

structure in released condition includes a hold 
ing dog lever 60 pivoted on the base plate 3 at 
6 f to swing above lever 32, there being a Spring 
62 attached at one end to a lug 63 struck up from 
dog lever 60, and attached at its other-end 64 
to the end of the airmattre: 52 (Fig. 1), the loca 
tion of the points of attachment of Said Spring 
being such that the latter tends to urge the free 
end of the dog lever toward the armature, that 
is, anticlockwise, Figs. 1 and 3, Said free end 
of the dog lever is provided with offset notches 
65 and 66 such that the end of arnature. 52 fits 
in notch 65 (Fig. 3) when the armature is in 
latching position, the dog lever pivoted away 
from the end of the armature (clockwise) and 
against a stopping lug 6 on plate 3) at this time 
by a previous advance of lever 32 into the full 
line position of Fig. 3 as a result of in Ward dis 
placement of the plunger 2, which will have 
caused pin 63 on lever 32 to bear against a cam. 
edge 69 on dog lever 60, thus shifting the dog 
lever clockwise against stopping lug. 6. 
Assuming that the main operating lever 32 

has been moved to advanced position, as in full 
lines, Fig. 3, and said lever is permitted to re 
turn toward normal position (dash-dot lines, 
Fig. 3), the nose 4 of the full-stroke dog Will 
train over the rack teeth. 4 until it abuts the 
first tooth and the angled end projection 54A 
of the latching. arm 54, which is contrived to hold 
the dog nose 47 in jamming relation. With said 
first tooth, thereby preventing another advance 
of the main lever 32 until Such time as the latch 
ing armature portion 54 is withdrawn, as in Fig. 
1, at which time, the full-stroke dog will be per 
mitted to return to normally centered position 
by action of spring 48, with the dog nose 4 free 
in cut-away or notch 62. On the rack. 

Operation 
In Fig. 1 there is shown a simple remote con 

trol circuit including a coin switch having a first 
contact arm connected by conductor to one 
terminal of the coil 56, and another contact arrin 
2. connected by conductor 3 to one terminal of 
a power source or battery 4, the remaining 
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terminal of which is connected by conductor 75 to 
the remaining terminal of coil 56. Contact arm 

is moved into closed circuit relation with con 
tact arm 2 by action of a coin bearing against 
arm e, and the resulting energization of coil 
is attracts armature 52 from the locking con 
dition of Fig. 3 to the released condition of Fig. 
1, and as soon as armature 52 moves down 
Wardly under attraction of the magnet coil, spring 
62 on the holding lever 69 causes the latter 
to move in Wardly toward the end of the 
armature. So that said end latches in the second 
notch 66 on said holding lever, thus holding the 
latching arm 54 in the position of Fig. 1 so that 
the full-stroke dog part 47 is free to turn, under 
effort of its spring 43, into cut-away or slot 42. 

If now plunger 22 is pushed inwardly against 
flange 33, main lever 32 will be free to be mgved 
to advanced position thereby with the full-stroke 
dog trailing idly over the teeth 4, the full 
Stroke dog pivotilag in an anticlockwise direction 
during this action until dog nose-4 reaches; the 
end of the stroke of lever 32 and is again free 
to be centered by its spring 48 in the full-line 
condition of Fig. 3. 

AS. Soon as plunger 2 is released, the naain 
Spring . A will restore lever 32 to starting posi 
tion through the linkage. 36, 3, :35, 34; however, 
during the aforesaid advance of lever 32, the pin 
68 thereon Will have engaged the cam edge 69 on 
lever .32 and have tripped out the holding lever 
6 from the condition of Fig. 1 to the latching 
condition of Fig. 3, so that when the main lever 
32-returns to normal position, i. e., the dash-pot 
line position of Fig. 3, nose-47 of the full-stroke 
dog Will be held in abutments against the first 
tooth as aforesaid by the presence at this time 
of the latching arm portion 54A in blocking po 
isition adjacent, said first tooth, by reason of which 
the full-stroke dog cannot pivot into slot. A2 to 
normal position, and main lever 32 thereby being 
prevented from a further operation or advance 
until coil 56 is again -energized so that the parts 
-again assume the positions of Fig.1. - 

As a result of the advances of lever 32 by 
plunger, 2 as aforesaid, following energization 
of coil. 53, linkage, 34, 35, 3S, 37, 38 shifts the 
Shuffle panel to bring the drop-out holes A 
into register with ball holes f&A so that any 
trapped balls 'nay drop through for restoration 
to playing condition (not illustrated excepting 
for the release of the ball as in Fig. 6). 

It Will be understood that the full-stroke 
latching means hereinabove described may be 
used with other controlled instrumentalities, in 
addition to the ball-playing game means de 
scribed for purposes of illustration; and it will 
also be understood that the releasing coil:56 may 
be energized by means other than the coin 
actuated Switch, 8-72, shown for purposes of 
illustration, for example by a push-button 
switch or the like. 

claim: 
... lytechanism of the class described compris 

ing an operating lever mounted for oscillatory 
notion, a full-stroke dog on said lever, a rack 
for said dog and arcuately arranged to be trav 
ersed by Said dog in motion of said lever back 
and forth, said rack being flanked at Opposite 
ends by cut-outs serving to free said dog when 
said lever is fully moved to limits of travel de 
termined by the length of said rack, whereby said 
ever rinust be moved to Said limits of travelin 
ther direction for full-stroke operation, lever 

Ilean Snoriinally and yieldingly preventing nove 
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ment of said dog into one of said cut-outs to 
latch said operating lever in a predetermined 
position, and electromagnetic means energizable 
to move said latching lever means from latching 
position. 

2. Full-stroke mechanism comprising a piv 
oted lever, cooperating rack and dog means for 
preventing back and forth movement of said 
lever excepting between predetermined limits of 
travel of the lever in opposite directions, re 
leaSable latch means. normally preventing op 
eration of said dog means to free said lever for 
movement from one of said limits of travel, and 
electromagnetically operable means for releasing 

• Said latch means. 
3. Full-stroke mechanism comprising a piv 

oted lever, cooperating rack and dog means for 
preventing back and forth movement of said 
lever excepting between predetermined limits of 
travel of the lever in opposite directions, re 
leasable latch means normally preventing opera 
tion of said dog means to free said lever for move 
ment from one of said limits of travel, means op 
erable to free Said dog means from latched con 
dition by moving said latch means into non 
latching position, means operable automatically 
to hold said latch means in non-latching condi 
tion responsive to movement of said latch means 
into non-latching condition, and means operable 
responsive to predetermined movement of said 
lever from latched condition for releasing said 
automatically operable holding means for 
restoration of said latching means to latching 
condition. 

4. Full-stroke mechanism comprising a base, 
a main lever pivoted on said base, an arcuate 
rack concentric with the pivot of said lever, a 
full-stroke dog on said main lever and working 
in Said rack to prevent retractive motion of said 
lever once the latter has been started in either 
of its two directions of motion from a terminal 
position at either end of said rack, said rack 
having dog-releasing for nations at said terminal 
positions whereby said main lever may be moved 
fron One said terminal position toward the other 
following release of said dog by movement of 
Said main lever to position Said dog opposite one 
of Said releasing formations, a dog-latching lever 
On Said base, spring means normally positioning 
said latching lever in latching position to prevent 
movement of said dog into one of said releasing 
formations, electromagnetic means energizable 
to move said latching lever from latching posi 
tion, a Second latching means operable to hold 
Said first latch lever in non-latching condition 
responsive to movement of the latch lever fron 
latching position by said electromagnetic means, 
and neans for releasing said latch lever fromi 
held, non-latching condition responsive to move 
ment of said main lever a predetermined amount 
following release of the first latching lever as 
aforesaid. 

5. In a full-stroke lever mechanism of the class 
described, a main operating lever, coperating 
rack and dog means operating to prevent move 
linents of said lever in any but full-stroke motion 
between opposite terminals, locking means nor 
mally preventing operation of said dog means at 
a particular one of said terminals to latch said 
lever against movement from said terminal, 
electrically actuated means for rendering said 
locking means ineffective, and means for holding 
Said locking means in ineffective condition and 
actuated to release said locking means from in 
effective condition responsive to predetermined 
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movement of said lever from said particulariter 
minal following operation of said electrically 
actuated means. - - - 

6. Full-stroke mechanism comprising a main 
operating member adapted to move between Oppo 
site terminals, full-stroke means for preventing 
retractive movement of the main operating mem 
ber once it has been started from one terminal 
toward the other and permitting such retractive 
incvement provided the main operating member 
is fully moved to the terminal toward which it 
has started as aforesaid, a latching member yield 
ingly and normally positioned to prevent Opera 
tion of Said full-stroke means at a certain. One 
of said terminais whereby the main operating 
member is held against movement from Said cer 
tain terminal toward the other terminal, and elec 
tromagnetic means operable to move said latch 
ing member out of latching position. 

7. Full stroke mechanism including a main 
operating member movable between Opposite 
terminals, full-stroke dog means cooperable with 
Said Operating member to prevent retractive no 
tion of the latter toward one said terminal after 
it has been moved a predetermined amount toward 
the other terminal, releasable latch means nor 
Ainally cooperable With said dog means to pre 
vent, movement of said operating member away 
from a certain one of said terminals toward the 
other, means for releasing said latch means from 
latching condition, releasable means for locking 
Said latch means in non-latching condition, and 
means Operated by Said main operating member 
for releasing said locking means. 

8. Mechanism of the class described including 
a reciprocable shuffle member, a main pivoted 
leWer, means linking said shuffle member With 
said lever for reciprocabie motion of the former 
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with oscillatory motion of the latter, spring means 
normally urging the shuffle member and lever . 
into a normal position, full-stroke mechanism co 
operable with said lever to prevent retrograde 
notion of the latter relative to either of its limits 
of oscillation once the lever has been started 
from one said limit toward the other, said full 
stroke mechanism being adapted to operate auto 
matically upon movement of said lever to either 
one of Said limits to permit restoration of the 
lever toward the other said limit, an astatically 
balanced latching armature spring-urged into 
latching position to prevent automatic opera 
tion of the full-stroke mechanism as aforesaid at 
one said limit whereby said lever is releasably 
latched at said limit, electromagnetic means 
for attracting said arnature from latching to a 
non-latching position, a holding lever spring 
urged to automatically engage and hold said 
armature in Said non-latching position, and 
means on said main lever for tripping out said 
holding lever responsive to a movement of the 
main lever from the limit at which it is releasably 
atched as aforesaid. 

9. Full-stroke mechanism comprising a rack, 
an Operating member movable back and forth 
relative to said rack, a dog pivoted on said oper 
ating member to drag over said rack, dog release 
Spaces at the ends of Said rack, a dog spring urg 
ing Said dog to a normal position of release in 
either of Said spaces when the operating member 
is moved to position said dog opposite the same, 
a lateh member, movable to blocking position 
adjacent a particular One of said spaces to pre 
vent movement of said dog to release position 
therein, a detent operable to hold said latchmen 
ber against movement into blocking position as 
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aforesaid, spring means cooperable with said de 
tent and latch member for normally urging the 
latch member into blocking position and en 
gaging the detent in holding relation with the 
latch member when the latter is moved a pre 
idetermined amount out of blocking position, 
means for moving the latch member said pre 
determined amount, and means operable respon 
:Sive to predetermined movement of the operat 
ing member away from latched position for trip 
ping out said detent. 

10. In a full-stroke mechanism, a main oper 
-ating member movable between limits, full-stroke 
dog mechanism cooperable with said operating 
member to prevent retrograde movements of the 
later When the same is moved a predetermined 
amount from one limit to Ward the other, electro 
magnetically released latch means normally pre 
venting operation of the dog mechanism in the 
legion of a particular One of said limits such that 
the latch means. must be released as a condition 
precedent to movement of the operating member 
fron said limit toward the other limit, and means 
operable automatically upon electromagnetic re 
lease of Said latch means for holding the latter 
released until the Operating member has been 
moved a certain amount from said particular limit 
toward the other limit. 

it) 

20 

8 
11. In a fluid resistant full-stroke mecha 

nism of the class described and for use especially 
With Coin controlled apparatus, an operating 
member, a full-stroke device operating to hold 
said member in a certain position so long as said 
full-stroke device is disposed in a certain posi 
tion relative thereto, means normally urging said 
full-stroke device out of said certain position, 
means including an astatically balanced armature 
yieldingly urged into blocking relation with said 
full-stroke device to maintain the latter in said 
certain position, and electromagnetic means for 
attracting Said armature away from said block 
ing position, said astatically balanced armature 
tending to resist displacement from blocking posi 
tion by jarring efforts applied thereto. 

ERANK. G. NICOLAUS. 
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