


5 

?? 

Patented June 15, 1937 

UNITED STATES 

2,083,782 

PATENT OFFICE 
2,083,782 

COMSNATION LOCK 

William B. Grubb, Sr., Ventnor, N. J., assignor 
of one-half to Winthrop White, Brooklyn, 
N. Y. 

Application August 29, 
15 Clariinas. 

This invention relates to a combination lock 
Of the type having a plurality of slide members 
which are adapted to be selectively set into lock 
ing or releasing position. 
A feature of the invention consists in a rotat 

ing element adapted to selectively engage the 
Slide members for positioning the same in re 
ieasing position. Provision is made whereby ac 
tuation of any member which has been set to 

if) "eleasing position will serve to shift the same into 
locking position, thereby preventing the lock 
from actuating unless the Selected and only the 
Selected members are actuated. 
An object of this invention is to provide a com 

bination lock of Simple construction in which 
the combination cannot be detected by either 
feel or Sound. 
Another object is to provide an improved, de 

peiidable and efficient lock of the above Char 
acter. 
The invention also consists in Warious details 

of construction and combinations of parts here 
in after more fully set forth and claimed. 
Although the novel features. Which are be 

lieved to be characteristic of this invention will 
be particularly pointed out in the claims ap 
peinded hereto, the invention itself, as to its Ob 
jects and advantages and the manner of its Op 
elation, Will be better understood by referring to 
the following description taken in Connection 
With the accompanying drawing in Which a pre 
ferred embodiment of the invention has been set 
forth for purposes of illustration. 

in the drawing: 
Fig. 1 is a longitudinal Section through a lock 

embodying the present invention; 
Fig. 2 is an exploded detail View showing the 

relative positions of the various elements; 
Fig. 3 is a top plan view of the lock; and 
Fig. 4 is a section taken along the line 4-4 of 

Fig. . 
In the following description and in the claims 

certain specific terms are used for convenience 
in referring to various details of the invention. 
it is to be understood, however, that these terms 
are to be given as broad an interpretation as the 
giate of the art Will permit. 

Referring to the drawing more in detail, the 
lock is shown as comprising a tubular housing 
i 3 supporting an upper housing È È and a loWer 
housing 2 in which are mounted the various 
elements to be described. A sleeve 3 is loosely 
nounted within the housing by means Of a 
1ower bearing 4 in the lower housing 2, and an 
Lipger bearing 5 foilmed by an extension 6 of a 
dial member 7 which is journalled in the hous 
ing 6. The sleeve 3 carries a finger 2 at its 
lower end Within the lower housing F2, said 
finger being adapted to selectively engage and 
actuate the Various slide members to be de 
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Scribed. The sleeve 3 is limited in its upward 
noVement by a shoulder 2 formed thereon and 
engaging the under surface of the lower housing 
2. A Spring 22, seated between the lower hous 

ing 2 and a collar 23 secured to the sleeve 3, 
normally holds the sleeve in its upper position. 
The arrangement is Such, however, that the 
sleeve may be depressed in response to a longi 
tudinal movement of the dial member 7. 
In order to properly position the sleeve when 

the same is depressed, the housing is pro 
Vided at its upper end with a plurality of slots 
24 into which a set of pins 25 carried by the 
extension 6 of the dial member 7 are adapted 
to Slide. The slots 24 are inclined at their upper 
ends SO as to facilitate the entrance of the pins 
25 into the slots and to assist in properly posi 
tioning the dial member 7 during the working 
of tine combination. 
A shaft 28 is journalled within the sleeve 3 

and extends through said sleeve carrying at its 
upper end a knob. 29 and at its lower end being 
keyed to a rotating can member 3. Which is held 
in Suitable bearings 3 in a base plate 32 which 
is secured to the lower housing 2 and forms a 
cloSure for the lock mechanism. 
The shaft 28 is also keyed to a drum 33 which 

is mounted within the lower housing 2 and 
registers With a stationary collar 34 carried in 
said housing. The drum 33 is held in proper 
position by spacing sleeves 35 and 36 Which are 
located above and below said drum, respectively. 
The spacing sleeve 35 is provided with a slot 

37 through which the finger 2 extends and 
turns with the shaft 28. The Spacing sleeve 36 
is provided with a plurality of slots 38 which 
receive spokes 39 carrying a reset disk 8 which 
is journalled about the lower end of the shaft 28. 
The reset disk is adapted to slide axially With re 
spect to the spacing sleeve 38 and is actuated 
by a collar & carried by the Shaft 28. 
A plurality of side members i5 are mounted in 

slots 38 formed in the collar 34. These members 
are provided with locking flanges 4 and are re 
leasably held in a set position by detents 48 seat 
ed in recesses 43 in the collar 34 and held by 
springs 55 in engagement with recesses 5 formed 
in said members 45. A strap 52 may be disposed 
about the collar S4 to hold the various springs 50 
in place and to thereby prevent the detents 48 
and SpringS 56 from flying out of the recesses 49 
When the collar 34 is removed from the housing 
42. The collar 34 may be secured in the hous 
ing 2 by Suitable means, such as screws 55 and 
Spacing and Supporting rings 56 may be disposed 
above and below said collar to securely hold the 
Same in position. 
The drum 33 is provided with a plurality of 

recesses 58 in its upper surface registering with 
the respective recesses 46 in the collar 34 and is 
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also picovided with a plurality of lower recesses 
59 likewise registering with the recesses 46 of 
the collar 343. The recesses 58 and 59 are adapt 
ed to recei?e the locking fanges 47 of the mem 
bers 45 when the members are in locking position. 

In assembling the lock it will be noted that 
certain of the slide Zhembers are positioned in 
the 'ecesses 43 with their locking flanges 47 at 
the top and other slide members are positioned 
in recesses if With their locking fanges 4 at 
the botton. Consequently, when all of the mem 
bers are in elevated position as indicated in Fig. 
l, the neighb3rs iiaving their locking flanges 47 at 
the botton engage the recesses 59 in the drum 
33 thereby locking said drum securely to the col 
lar 34. The members having their locking flanges 
if at the top are then in releasing position. 
In order to reiease the drum 33, it is necessary 

to depress the first mentioned members, thereby 
removing the lower locking flanges 4 from the 
receSSeS 3 Were tipo tie dirUim is free to IrOtate 
with the shaft 23 Within the collar 34. If, how 
ever, one of the last mentioned memberS is a C 
cidentally depressed, the upper locking flange 47 
Will be brought into engagement With a receSS 
58 in the drum 33 thereby locking the drum 
securely to the collar 34. Consequently, in order 
to release the drum, it is necessary to depress 
only the neinbers having their locking flanges at 
the bottom. Depression of any of the other 
aenbei's inlinediately relocks the drum. 
The dial merribei may be provided with a 

plurality of designations 62, such for example 
as colored dots variously disposed about the pe 
riphery thereof. A suitable index chart having 
numbers Spaced to correspond to the different 
positions of the slide memberS may be placed 
upon a flange 3 which is formed as a part of 
the upper houising í í. The designations 62 are 
arranged to correspond With the index numbers 
On the fia inge S3. 
In Order to permit the Shaft 28 to be operated 

by the dial member 3 when the lock is released, 
a One Way clutci is, pro Vided as S?own in Fig. 14 
which comprises a ball 64 held in a recess 65 in 
the shaft 28 and engaging a cooperating recess 
66 in the sleeve 3. The shape of the recess 65 
is Such that the ball releases the sleeve when the 
sleeve is rotated in One direction, but binds to 
establish a driving connection between the sleeve 
and shaft when the sleeve is rotated in the op 
posite direction. 

In the operation of this lock certain designated 
slide members are positioned with their locking 
flanges is at the botton and in engagement with 
the recesses 59 of the drum 33. For example, 
the Inenbei's corresponding in position to the 
index numbers , 3, 5, and 7 of the chart carried 
by the flange 63. The finger 28 carried by the 
sleeve 3 is adapted to register with the various 
in embers when the dial member is correctly 
positioned with the pins 25 engaging the slots 
24. A designation 83 of a certain color known 
only to the operator of the lock corresponds to 
this position of the finger 28 and constitutes a 
guide by which the lock is operated. A plurality 
of such colored designations are provided in Or 
der üo mini?tiZS the pOSSibility of a perSOn Un 
familiar with the lock. Operating the same. It is 
obvious, inowever, that only one designation 62 
need be enpioyed if this additional safety factor 
is not required. 

In order to release the lock the dial member 
is progressively rotated in one direction, as 

for example a clockwise direction, to successively 
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bring the proper designation 62 in register with 
the selected numbers, for example , 3, 5, and T 
on the flange 63 and the dial member is de 
pressed when the designation 62 is in each of the 
above mentioned positions. This depression of 
the dial inemoer causes longitudinal movement 
of the sleeve 3 and thereby causes the finger 2 
to successively depress the various slide men 
bers in the , 3, 5, and positions So as to shift 
the same from locking to releasing positions. 

After all of the above inentioned members 
have been depressed all of the locking fanges 4 
are released and the drum 33 is free to rotate. 
The dial member i is then rotated in the re 
verse direction thereby, through the one-way 
clutch above described, picking up the shaft 28 
and causing rotation thereof. This shaft car 
ries the can rheinber 3), which is adapted to 
actuate the locking bolts or other locking mech 
anism not shown. It is to be noted that, if any 
of the slide nembers other than those above 
mentioned are accidentally depressed by the 
finger 26, they wil enter the recesSes 58 and lock 
the drug. 33 against Tatation and it will be 
receSS2, Ty to reS:38, ail of the Slic! £ riderm bers before 
the lock can again be released. 

For resetting the slide members, it is only nec 
essary to pull the shaft 28 upwardly by means of 
the knob. 29. This raises the reset disk 4) and 
causes the Saine disk to 2:gage ali Cf tis iheim 
bers 5 and move the same into their upper posi 
tions. 

In order to provide an additional safety factor, 
an alarm mechanism may be arranged to be op 
erated in case any of the Wrong slide members 
are accidentally depressed. This mechanism may 
comprise a Set of contacts R carried by the spac 
ing ring 56 and arranged in alignment with se 
lected ninenbers 5 whereby the contacts are 
closed when said members are depressed. The 
contacts are connected by suitable leads to a 
visual or audible alarm. Preferably the contacts 
are arranged in alignment. With only the men 
bers which have their locking flanges in the upper 
position, so that the alarn will be operated when 
a perSon depresses the Wirging rhemb3rs, but will 
not be operated if the lock is being manipulated 
by the authorized person to release only the men 
bers which are in locking position. 

In the above described lock the combination 
may be readily changed by removing the collar 
34 and reversing the position of certain of the 
members 45. For this purpose the base 32 and 
the Spacing ring 56 may be renoved after which 
the collar 34 may be released and slidably re 
moved from the lower housing f2. The straps 
52 prevent the springs 55 from being released 
When the collar 34 is removed from the housing. 
The recesses 49 are made of such shape as to 
provide a stop for the detents 48 and to pre 
Vent the same from being forced entirely out of 
said recesses by the Spring 50. It is obvious that 
the above described lock may be mounted with 
the dial member exposed and with the re 
mainder of the mechanism in a concealed posi 
tion. For example, when the lock is used on a 
Vault, the housing may extend through the 
Vault Wall or through the door of the vault as may 
be required. The mechanis: in of the lock itself 
is accordingly inaccessible except when the vault 
or other member is open. Consequently, the 
lock cannot be reset or tampered with by unau 
thorized persons. 

Obviously, the One Way clutch mechanism may 
be omitted in which case the shaft 28 may be 
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turned by the knob. 29 when the lock is released. 
In many cases, however, it is preferable to pro 
vide the one way clutch because the dial mem 
ber 7 permits a greater force to be transmitted 
to the Shaft than could be transmitted from the 
Small knob. 29. 
This lock can also be used for other purposes, 

Such as for an automobile lock, door lock, or the 
like, by a Small change in dimensions. 
Although a preferred embodiment of the in 

vention has been shown for purposes of illustra 
tion, it is obvious that Various changes and Sub 
stitutions may be made therein as Will be appar 
ent to a person skilled in the art; hence the in 
Vention is to be limited only in accordance With 
the following claims when interpreted in view of 
the prior art. 

I claim: 
1. A combination lock comprising a Shaft 

adapted to actuate locking mechanism, a drum 
carried by said shaft, a stationary collar regis 
tering with said drum and having a plurality of 
recesses, members slidably mounted in Said re 
cesses, each member having a locking flange, re 
cesses formed in Said drun adapted to receive the 
respective locking flanges when the members are 
in locking position. Whereby the drum and collar 
are Securely locked together, certain of Said mem.-- 
bers being Set. With said locking flanges in locking 
position and certain others of said inenbers be 
ing Set With their flanges in relea.Sing positio, 
rotating means adapted to Selectively engage Said 
nenbers for shifting the same into their oppo 
Site positions, and control means for actuating 
said rotating means having designations to en 
able an authorized Operator to actuate only the 
first mentioned members. 

2. A combination lock comprising a shaft 
adapted to actuate locking mechanism, a drum 
carried by said shaft, a stationary collar regis 
tering with said drum and having a plurality of 
axial recesses, members slidably mounted in said 
recesses, recesses formed in both faces of Said 
drum and registering with said first recesses, 
each member having a locking flange adapted to 
enter said last recesses to lock the drum and col 
lar together, certain of Said members being ar 
ranged with their locking flanges registering with 
the recesses in one face of the drum and certain 
others of Said members being arranged. With their 
locking flanges registering with the recesses in 
the other face of the drum, means shifting all of 
Said members in the Same aXial direction for Setu, 
ting the lock with the first mentioned members in 
locking position and the last mentioned mem 
bers in releasing position, rotating means adapted 
to engage said first members for shifting the 
same into releasing position and to engage Said 
last members for shifting the Same into locking 
position and control means for actuating said ro 
tating means having designations to enable an 
authorized operator to actuate only the first men 
tioned members. 

3. A combination lock comprising a shaft 
adapted to actuate locking mechanism, a drum 
carried by said shaft, a stationary collar register 
ing with said drum and having a plurality of axial 
recesses, members slidably mounted in Said re 
cesses, recesses formed in both faces of said 
drum and registering With Said first recesses, 
each member having a locking fange adapted to 
enter said last recesses to lock the drum and col 
lar together, certain of said members being ar 
ranged With their locking flanges registering With 
the recesses in one face of the drum and certain 

others of said members being arranged with their 
locking flanges registering with the receSSes in 
the other face of the drum, means shifting all of 
said members in the same axial direction for Set 
ting the lock with the first mentioned members in 
locking position and the last mentioned members 
in releasing position, a finger, means rotatin 
said finger to cause the same to register With the 
various members, and means to depreSS Said 
finger in selected positions to shift the Selected 
members into opposite positions. 

4. A combination lock comprising a Shaft 
adapted to actuate locking mechanism, a drum 
carried by said shaft, a Stationary collar regis 
tering with said drum and having a plurality of 
axial recesses, members slidably mounted in Said 
recesses, recesses formed in both faces. Of Said 
drum and registering With said first receSSeS, 
each member having a locking flange adapted to 
enter said last recesses to lock the drun and 
collar together, certain of said members being 
arranged with their locking flanges registering 
With the recesses in one face of the drum and 
certain others of said members being arranged 
with their locking flanges registering With the 
recesses in the other face of the drum, means 
shifting all of Said members in the Sane axial 
direction for setting the lock With the first men 
tioned members in locking position and the last 
mentioned members 
sleeve journalled around said shaft, said sleeve 
carrying a finger to selectively engage and shift 
said members, and means to position the sleeve 
to actuate selected members. 

5. A combination lock comprising a shaft 
adapted to actuate locking mechanism, a drun 
carried by said shaft, a stationary collar regis 
tering with said drum and having a plurality of 
axial recesses, members slidably niounted in 
Said recesses, recesses formed in both faces of 
said drum and registering With said first re 
cesses, each member having a locking fange 
adapted to enter said last recesses to lock the 
drum and collar together, certain of Said inen 
bers being arranged. With their locking fanges 
registering with the recesses in one face of tha 
drun and certain others of Said members being 
arranged. With their locking fanges registering 
With the recesses in the other face of the drum, 
means shifting all of said meinbers in the saline 
axial direction for Setting the lock With the first, 
mentioned members in locking position and the 
last mentioned members in releasing position, 
a sleeve journalled around said shaft, said sleeve 
Carrying a finger to Selectively engage and Shift 
Said members, means to position the sleeve to 
actuate Selected ninenbers and means preventing 
axial movement of the sleeve except in tumbler 
actuating positions. 

6. A combination lock COmprising a stationary 
housing, a Sleeve journalled in said housing and 
carrying a dial member and a release finger, a 
shaft journalled in Said sleeve, said shaft carry. 
ing a locking drum, a collar mounted in said 
housing and registering With said drum, a plu 
rality of slide members carried in said collar, 
said slide members having locking fanges 
adapted to individually engage and lock said 
drum, certain of Said members being normally 
set in locking position and others of said mem 
bers being Set in releasing position and reans 
for actuating the release finger to engage and 
shift Selected members into reverse positions. 

7. A combination lock comprising a stationary 
housing, a sleeve journalled in said housing and 
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4. 
carrying a dial member and a release finger, a 
shaft journalled in Said sleeve, said shaft carry 
ing a locking drum, a collar mounted in Said 
housing and registering With Said drum, a plu 
rality of slide members carried in Said collar, 
said slide members having locking flanges 
adapted to individually engage and lock Said 
drum, certain of said members being normally 
set in locking position and others of Said mem 
bers being set in releasing position and means 
for actuating the release finger to engage and 
shift selected members into reverse positions and 
a reset, disc carried by said shaft to shift all 
of Said meinbers to Set position. 

8. A combination lock comprising a Stationary 
housing, a sleeve journalled in said housing and 
carrying a dial member and a release finger, a 
shaft journalled in said sleeve, Said shaft car 
rying a locking drum, a collar mounted in Said 
housing and registering with Said drum, a plu 
rality of slide members carried in Said collar, 
said slide members having locking flanges 
adapted to individually engage and lock Said 
drunn, certain of said members being normally 
set, in locking position and others of Said ninen 
bers being set in releasing position, Said sleeve 
being axially novable to cause the release fin 
ger to shift selected members into reverse posi 
tions, and means responsive to axial novement 
of said shaft to set all of Said memberS. 

9. A combination lock comprising a stationary 
housing, a sleeve journalled in said housing and 
carrying a dial member and a release finger, a 
shaft journalled in said sleeve, said shaft car 
rying a locking drunn, a collar mounted in Said 
housing and registering with said drum, a plu 
rality of slide members carried in said collar, 
said slide members having locking flanges 
adapted to individually engage and lock Said 
drum, certain of said inenbers being normally 
set in locking position and others. Of Said men 
bers being set in releasing position and means 
for actuating the release finger to engage and 
shift selected members into reverse positions 
and iheans selectively connecting the sleeve to 
said shaft, for actuating the same in unison. With 
said sleeve when the members are all in release 
position. 

0. A combination lock comprising a stationary 
housing, a sleeve journalled in said housing and 
carrying a dial member and a release finger, a 
shaft journalled in said sleeve, said shaft carrying 
a locking drum, a collar mounted in said housing 
and registering with said drum, a plurality of 
Side members carried in said collar, said slide 
MEi 38erS having Ilocking flangeS adapted to in 
dividually engage and lock said drum, certain of 
Said member's being normally Set in locking posi 
tion and others of said members being Set in 
releasing position and means for actuating the 
release finger to engage and shift Selected men 
bers into reverse positions and a One Way ciutch 
connecting the sleeve to Said shaft. Whereby the 
shaft may be actuated, When released, by rota 
tion of the sleeve in One direction. 

ii. In a combination lock, a housing, a shaft 
journalled therein, a drum carried by Said shaft, 
a collar carried by Said housing, members slidably 
held in Said collar, each reiber having means 
to engage and lock said drum in one axial posi 
tion of Said member and to release Said drum in 
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another axial position thereof, certain of Said 
members being set in locking position and otherS 
of said members being set in releasing position, 
and means whereby reversal of selected men 
bers changes the set position thereof for alter 
ing the combination of the lock. 

12. In a combination lock, a housing, a shaft 
journalled therein, a drum carried by Said shaft, 
a collar carried by Said housing, members slid 
ably held in said collar, means to axially Shift 
said members between tWO predetermined posi 
tions, means whereby in one position a certain 
group of members lock said drum to Said collar 
and another group of memberS is released, means 
whereby in the other position the first group re 
leases the drum and the Second group lockS. the 
drum, and means whereby reversal of any men 
ber changes the same from the first group to the 
Second group. 

13. A combination lock comprising a station 
aly housing, a shaft journalled in Said Sleeve, 
Said shaft carrying a locking drum having re 
cesses in the tWO faces thereof, a collar mounted 
in Said housing and registering With Said druna, 
a plurality of slide members carried in Said 
collas, said slide members having radially pro 
jecting locking fanges at One end adapted to 
individually engage the receSSes in Said drum, 
certain of said members being normally set in 
locking position and others of said members be 
ing Set in relea,Sing position, a release finger 
adapted to selectively shift the first members 
into releasing position, and Spring pressed de 
tents in Said collar normally holding the mem 
be:S in Set position. 

14. A combination lock comprising a station 
aly housing, a shaft journalled in said Sleeve, 
Said shaft carrying a locking drunn having re 
cesses in the two faces thereof, a collar mounted 
in Said housing and registering With said drun, 
a plurality of Slide members carried in Said 
collar, said slide members having radially pro 
jecting locking flainges at One end adapted to in 
dividually engage the recesses in Said drum, cer 
tain cf Said members being normally Set in lock 
ing position and others of said members being 
Set in releasing position, a release finger adapted 
to Selectively shift the first members into re 
leasing position, and Spring pressed detents in 
Said collar normally holding the members in Set 
position and neans carried by Said collar to hold 
said detents in place When the collar is removed 
from Said housing. 

5. A Combination lock comprising a station 
alry housing, a sleeve journalled in Said housing 
and carrying a dial member and a release finger, 
a Shaft journalled in Said sleeve, said shaft car 
rying a locking drum, a collar mounted in Said 
hOuSing and registering With said drum, a, plu 
rality of slide members carried in Said collar, 
said slide members having locking fainges adapt 
ed to individually engage and lock said drum, 
Certain of Said members being normally set in 
locking position and others of said members be 
ing Set in relea,Sing position and means for acti 
ating the release finger to engage and shift se 
lected Inenbers into reverse positions, and an 
alarn circuit adapted to be actuated by Shifting 
Of the other members. 
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