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Patented Apr. II, 1916. 
Original application filed September 15, 1911, Serial No. 649,501. Divided and this application filed 
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To all whom it may concern: 1. 
Be it known that IFRED F. MAIN, a citi 

zen of the United States, residing in Chi 
cago, in the county of Cook and State of 

O 

5 

tion of a single platen for supporting the 

20 

25 

30 

Illinois, have invented certain new and use ful Improvements in Combined Type-Writ 
ing and Computing Machines, of which the 
following is a specification. 
This invention relates to a typewriting at 

tachment for a computing machine, and is 
an improvement on the construction shown 
and described in Patent No. 1,110,448, 
granted September 15, 1914, and is a divi 
sion of my application No. 649,501, filed. 
September 15, 1911. 
A feature of this invention is the utiliza 

work sheet, which can coöperate with both 
the typewriting mechanism and the com puting mechanism, to enable the printing on 
the work sheet of any calculation worked 
out by the computing mechanism, with such 
remarks added by the typewriting mecha 
nism as may be deemed necessary. This is . 
especially desirable in connection with work 
which is mostly computing, and yet where 
it is necessary to add a word of explanation 
here and there. . . . 

In the embodiment of the invention shown herewith, the keys for actuating the print 
ing and other actuated mechanism of the typewriter are separate from the computing 

35 
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or adding mechanism and its keys. This is 
to say, the keys of the typewriter are located 
in front of the adding machine, while the 
actuated mechanism is located in back of 
the adding machine. In this machine, it 
will be seen that the carriage escapement is 
controlled from the front through the inter 
mediary, of a universal member. The tabu 
lating spacing of the carriage is also eon 
trolled from the front in a new manner. 
In view of the fact that the platen must co 
operate with both the adding mechanism 
and the typewriting mechanism, this tabu 
lating spacing of the carriage must be of a 
peculiar character. Ordinarily in the type 
writing machine, the tabulating bars for po 
sitioning the carriage are moved into the 
path of tabular or column stops on the car 
riage, and then after the stopping and po 
sitioning have been accomplished, these stops 
are removed permitting the carriage to. 

Serial No. 672,327. ar 
move on. In an ordinary computing ma 
chine, such as the Burroughs, the carriage 
is jumped from one column to another and 
is held fixed at each column without inter mediate feed, and the, whole computation of 

55 

a column printed at one stroke. In this in 
vention, a tabular spacing, or column stop 
mechanism is provided which admits of bot 

60. 

types of action suitable for both the com-". puting mechanism and the typewriting mechanism. This is accomplished by hav ing tabulating or column stops carried by 
the carriage rendered ineffective to stop the carriage by a silencer, when the carriage is 
moving under the control of the typewriting 
mechanism; the silencer being rendered in effective at the actuation of a tabulating or 
column stop key. The ribbon is shifted and 
fed at the actuation of each typewriting key through the intermediary of a universal 
member and mechanism connected thereto. 
Other features and advantages will here 

inafter appear. - In the accompanying drawings, Figure 1. 
is a side view, with parts broken away to 

85 

75 

show the underlying structure. Fig. 2 is a 
front view in elevation, with parts removed to simplify the showing and to uncover the 
concealed elements. Fig. 3 is a rear view with parts removed to disclose underlying 
elements. Fig. 4 is a fragmentary perspec 
tive view of the carriage escapement mech 

80 . 

85 
anism. Fig. 5 is a fragmentary transverse 
section of a 
mechanism. 

part of the carriage escapement 
Referring more particularly to the sepa 

rate parts of this invention as embodied in 
the drawings, 1 indicates an adding machine 
which may w r 
and in this instance is shown in the form of a Burroughs adder, operated to set up the 

: figures, to be calculated, by keys 2, the fig 
ures being printed when desired by printing 
mechanism indicated at 3, through the ac 
tuation of an operating lever 4, As . The adding machine 1 divides the type 
writing mechanism into actuating means 5 
and actuated means 6, the former of which 

90. 

be of any suitable character, 

95 
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is located in front of the adding machine, 
and the latter of which is located 
rear of the adding machine. , The adding machine and the typewriting 
machine have a common element, which in 

to the 
105 
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this instance is shown as a platen 7, with 
which the printing mechanism of the adding 
machine and the typewriting machine can 
coöperate at the will of the operator. The 
actuating means 5 embodies a plurality of 
character keys 8, which are adapted to op 
erate through the intermediary of suitably 
mounted bell crank levers 9, a plurality of 
type bars 10, in such a manner that they 
will strike on the upper surface of the platen 
7. The platen 7 is mounted on a frame 11, 
which is pivotally mounted at 12, so that ...it can swing from coöperative juxtaposition 

5 
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40 

With the type bars 10, to coöperative juxta 
position with the printing mechanism 3, 
when the handle 4 is operated, through the 
intermediary of a link 13, a bail arm 14 and 
a link 5. The two positions of the platen 
will be seen in full and dotted lines in Fig. 1. ... 
When any one of the keys 8 is actuated, 

it is returned to its normal position by 
means of a spring 16, but before returning 
to its normal position, it will have operated 
a universal member 17, which is shown in 
the form of a U-shaped bar pivoted at 18. 
This universal bar may be provided with 
stops 19, so that all of the character keys 
can coöperate therewith." The universal 
bar 17 may be returned to its normal posi 
tion by means of a spring 20. The type 
Writing mechanism is provided, as is usual 
in most typewriters with a ribbon 21 which 
the type on the typebars 10 strike, so as to 
obtain the necessary imprinting on the paper. 
should be fed from time to time, so as to 
present a fresh surface to the type bars at 
each stroke. For this purpose there are pro 
vided reels 22 and 23, which support the 
opposite ends of the ribbon 21, and which 

45 

50 

are mounted on shafts. 24. One or both of 
these shafts may be driven from the uni 
versal bar 17 by having provided ther O 8 

by ratchet wheel 25, which is engaged by a 
spring-pressed pawl 26 on a lever 27, which is 
connected to the universal bar 17 by means 
of a link 28. The ratchet wheel 25 may be 
held in any adjusted position by means of 
a detent 29. It is also desirable that the 
ribbon 21 should be shifted from a position 
away from the work sheet, to a position be 
tween the work sheet on the platen 7 and the type on the type bars 10 at each 55 

60 

65 

stroke of a character key. For this purpose 
there is provided a link 30 connected to the 
universal bar 17, so as to be operated thereby 
at each stroke of a character key, which 
link in turn is connected to one arm of a 
bell crank lever 31 so as to manipulate the 
same. The opposite end of this bell crank 
lever extends to the rear of the adding ma-. 
chine, where it is adjustably connected, by 
means of one or more nuts 32, to a spindle 
link 38, which is rotatably mounted on one 

It is desirable that this ribbon 
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arm of a bell crank lever 34. This bell crank 
lever 34 is provided with arms 35 which to 
gether with pivotally mounted arms 36, 
form a support for a shift 38, which carries 
the ribbon 21 in such a manner, that the 
ribbon can slip through it and yet will be 
manipulated by the shift, so as to move from a position exjacent the type on the type 
bars 10 and the sheet on the platen 7, to a position interjacent these elements. 
The platen frame 11 is pivotally mounted 

On a carriage 39, as at 12. This carriage in 
porting members, as by means of rolls 40 
and 41, which travel on ways 42 and 43 re 
spectively. For the purpose of moving the 

70 
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turn, is slidingly mounted on suitable sup 
80 

carriage step-by-step in a letter-feeding di 
rection, there is provided the usual spring 
drum 44 connected to the carriage by a flexi 
ble connection 45. In order to prevent the carriage from instantly returning under the 
influence of this spring drum, there is pro 
vided an escapement mechanism which in 
cludes a pinion 46 meshing with a rack 47 
on the carriage 39. The pinion 46 is rota 

85 

90 tably mounted on a shaft 48 which is swiv 
eled at its bottom, as at 49, so as to swing 
the pinion 46 into and out of engagement 
with the rack 47. This pinion 46 is nor 
mally held in engagement with the rack 47 
by means of a spring 50, so as to provide 
for a normal step-hv-step movement of the carriage. 
Located adjacent the lower end or shalt 

48, there is provided an escapement wheel 
51, which is held from movement under the 
influence: of the spring 44 pulling on the 
carriage 39, by means of a ratchet mecha 

This ratchet mechanism 52 in nism 52. 
cludes a lever 53 having a fixed detent 54 
and a pivotally mounted dog 55. The dog 
55, when the lever 53 is at its normal position, 
engages between the teeth of the escapement 
wheel 51, so as to prevent the rotation of the 
escapement wheel 51, and thus the move 
ment of the carriage under the tension of 
the spring 44. This dog 55 is forced into 
alinement with the fixed detent 54, by the 
rotating tendency of the escapement wheel 
51, but tends to assume a position in front 
of and out of alinement with said detent 
under the urgency of a spring 56. When 
the lever 53 is swung up at its detent and 
dog-carrying end, the detent 5-4 will come 
between the teeth of the escapement wheel, 

100 

05 

10 
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120 holding the same against movement while 
the dog 55 is lifted from engagement with 
the teeth of the escapement wheel, permit 
ting it to swing upward between the next 
two teeth under the pressure of the spring 
56, so that when the lever is swung back to 
its normal position, the dog will permit the 
movement of the escapement wheel 51 a suffi 
cient distance to bring it once more into a line 
neit with the detent 54, at which point its 30 

... "...au:rg-...", . 
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movement is limited by a shoulder 17 there 
on engaging a corresponding shoulder on 
the lever 53. Movement of the escapement 
wheel 51 in the opposite direction is per 
mitted by, the dog 55 being formed in two 
parts, pivotally connected at 58, the lower 
portion of which forms a spring-pressed 
pawl which is adapted to ride over the teeth 
of the escapement wheel 51, when the latter 

10 is returned after writing a complete line. 
In order that this escapement just described 
may be operated at each stroke of a char 
acter key, the universal member 17 is con 
nected by a link 59 to an arm 60 on a shaft 

1561. The shaft. 61 extends to the rear of the 
machine, and where it is provided with an 
arm 62 connected by a link 63 to the 

It will be seen that the carriage is per 
20 

a character or space key. Aside from this 
step-by-step escapement of the carriage, it 
is desirable that the carriage should have 8. 
jump-movement, so as to position the platen 
at predetermined points, as for example, in 
making a plurality of columns of names or 
figures. For this purpose there is provided 
on the carriage 89, a bar 64, on which are 

.80 mounted a plurality of adjustable tabulating 

25 

stops 65 having toes 66 adapted to engage, a 
projection 67 on a stop 68, secured to any 
xed portion of the frame. - 
In order to bring the tabulating stops 65 

85 into operation, it is merely necessary to. 
swing the shaft 48 so as to disconnect the 
pinion 46 from engagement, with the rack 
47, when the carriage will jump until the 
next stop 65 comes in engagement with the 

40 projection 67. For the purpose of shiftin 
this shaft 48 in this manner, there is pro 
vided abell crank lever 69 which engages 
the shaft 48, and is operated through the 
intermediary of a link70 by an arm1 se 

is cured on a shaft 72. The shaft 72 is pro 
vided at the front of the machine with an 
arm 78, connected to a tabulating key 74, 
nounted in juxtaposition to the character 
keys 5. It is undesirable, however, that these 50 t should be in such a position, that they 

engage the projection 6 and thus stop will 
the carriage when the step-by-step escape 
ment mechanism is in operation. In order 
to avoid this, there is provided a cam lever 

56 is, which is provided with a cam run 76, the 
apex of which is adapted to engage a pro 
Ea 77 on the stops 65, so as to swing the 
pe 6 of said stops upward to such a posi 

tion that they will pass over the projection 
006. This is made possible by the fact that 

the rod 64 is rotatably mounted. The apex 
of the cam run 76 occurs at a point corre 
sponding to the projection 67, so that when 
any one of the stops 65 is in a position to Is Echariage it Wilfiftei, if"the 

c. 
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mitted to travel step-by-step under the in 
fluence of spring 44, at each impression of 

B 

tabulating mechanism is not in operation. 
If the tabulating mechanism, however, is in 
operation, means is provided for lifting the 
cam lever 75 to such a position, that it will 
not disturb the obstructing action of the 
stops 65. For this purpose the shaft 72 is 
provided with an arm 78 connected by a 
lever 79 to a link 80, which is connected 'at 
its opposite end to an arm 81 of the cam 
lever 75. U . 

It will be seen that when the tabulating 
key 74 is operated to rotate the shaft 72, 
the cam lever 75 will be lifted out of coöp 

70 

75 

erative relation with respect to the project. 
tion 7 on the stops 65, so that said stops 80. 
will be free to engage the projection. 67. 
The cam leyer 75 will return automatically 
to its operative position on the removal of 
pressure from the tabulating key 74, by the 
action of a spring 82. One or more space or 
stop keys 83 may be provided for operating 
the step-by-step escapement, by manipulat 

85 

ing the universal bar 17 without the actu 
ation of any of the type bars. . 

It will be seen that there is provided a 90 
new and improved machine embodying type 
writing mechanism and adding mechanism, 
the latter of which divides the former into 
two parts, to-wit, actuating and actuated 
elements, and in which there is provided 
an element which coöperates with both the 
adding mechanism and the typewriting 
mechanism, so that the results of both can 
be impressed on a single work sheet placed 
on this element, which in this case is shown 
in the form of a platen. It will be further 
seen...that means is provided for actuating 
and for controlling the step-by-step escape 
ment of the carriage concomitantly with 
the actuation of each ind all of the char 

95 . 

100. 

the ribbon both to shift and feed the same, 
05 

acter keys. It will be further seen that pro 
vision is made for the proper jump move 
ment of the carriage for tabulating pur 
poses. 
Variations may be resorted sity the 

ons of the scope of the invention, and pb 

0 

improvements may be used without others. 
claim: 
Having thus described my invention, I 
1. The combination, with a platen, and 

is 

a carriage therefor; of a set of type-bars. 
coöperating with said platen; keys for actu 
ating said type-bars; step-by-step escape 

techanist for said carriage; tabulat ing mechanism for said carriage, compris 

y--. 

ing stops for stopping said carriage at pre 
determined points in its travel, and a pro 
jection coöperating with said stops; and 
means acting during and coasequent upon 25 

the step-by-step movement of said carriage, . 
to automatically and positively withdraw 
said stops from coöperative relation to said 
projection. . . . . . . . . . 

2. The combination, with a platen, and 
- S. 

3. 



1. 
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a carriage therefor; of a set of type-bars coöperating with said platen; keys for actu 
ating said type-bars; step-by-step escape 
ment mechanism for said carriage; tabulat 

10 

15. 

ing mechanism for Said carriage, compris ing stops for stopping said carriage at pre 
determined points in its travel, and a pro 
jection coöperating with said stops; and a 
cam operative upon said stops during and 
consequent upon the step-by-step movement 
of said carriage, to withdraw said stops 
from coöperative relation to said projection 

3. The combination, with a platen, and a carriage therefor; of a set of typé-bars coöperating with said platen; keys for actu 
-ating said type-bars; step-by-step escape 
ment mechanism for said carriage; tabulat 
ing mechanism for said carriage, compris 
ing stops for stopping said carriage at pre 

20 

said stops during and consequent upon the 
25 

determined points in its travel, and a pro jection coöperating with said stops; and a 
member arranged to act successively upon 
step-by-step movement of said carriage, to 
automatically and positively withdraw said 
stops from coöperative relation to said pro jection. v 

4. The combination, with a platen, and a carriage therefor; of a set of type-bars 
30 coöperating with said platen; keys for actu 

ating said type-bars; step-by-step escape 
ment mechanism for said carriage; tabulat ing mechanism for said carriage, compris 

35 
ing stops for stopping said carriage at pre 
determined points in its travel, and a pro 
jection coöperating with said stops; and a 

40 

45. 

60 

cam arranged to successively engage said 
stops during and consequent upon the step 
by-step movement of said carriage, so as to 
shift said stops out of position to coöper ate with said projection. 

5. The combination, with a platen, and 
a carriage therefor; of a set of type-bars 
coöperating with said platen; keys for actu 
ating said type-bars; step-by-step escape 
ment mechanism for said carriage; tabulat 
ing mechanism for said carriage, compris 
ing stops for stopping said carriage at pre 
determined points in its travel, and a pro 
jection coöperating with said stops; means 
acting during and consequent upon the step 
by-step movement of said carriage, to auto 
matically and positively withdraw said stops 
from coöperative relation to said projection: 
and means for rendering the last-mentioned 

ineffective when said tabulating 
mechanism is in action. 
IeS 

6. The combination, with a platen, and a 
carriage therefor; of a set of type-bars co 
operating with said platen; keys for actuat ling said type-bars; step-by-step escapement 

85 

mechanism for said carriage; tabulating 
mechanism for said carriage, comprising 
stops for stopping said carriage at prede 
termined points in its travel, and a projec 

1,178,659 

tion coöperating with said stops; a movably 
mounted member arranged to act succes: sively upon said stops during and consequent 
upon the step-by-step movement of said car 
riage, to automatically and positively with 
draw said stops from coöperative relation to 
said projection; and means for shifting 
member into ineffective position when said tabulating mechanism is in action. 

7. The combination, with a platen, and a 
carriage therefor; of a set of type-bars co 
operating with said platen; keys for actuat ing said type-bars; step-by-step escapement 
mechanism for said carriage; tabulating 
mechanism for said carriage, comprising 
stops for stopping said carriage at prede 
termined points in its travel, and a projec 
tion coöperating with said stops; a pivot 
ally-mounted cam arranged to act succes 
sively upon said stops during and conse 
quent updf the step-by-step movement? of 
said carriage, to automatically and posi 
tively withdraw said stops from coöperative 

said 

70 

75 

80 

85 

relation to said projection; and means for shifting said cam into ineffective position 
when said tabulating mechanism is in action. 

8. The combination with a platen, and a carriage therefor; of a set of type-bars co 
operating with said platen; keys for actuat ing said type-bars; step-by-step escapement 

90 

95 mechanism for said carriage; tabulating. . mechanism for said carriage comprising a 
rock shaft, column stops thereon, and a pro 
jection coöperating with said stops; and 
means acting during and consequent upon 
the step-by-step movement of said carriage, 
to automatically rock said shaft and thereby 
withdraw said stops from coöperative rela tion to said projection. 

9. The combination, with a platen, and a 
carriage therefor; of a set of type-bars co 
operating with said platen; keys for actuat 

00 

105. 

ing said type-bars; step-by-step escapement 
mechanism for said carriage; tabulating 
mechanism for said carriage comprising a 
rock shaft, column stops thereon, and a pro 
jection coöperating with said stops; releas 
ing means on said shaft; and a member act ing during and consequent upon the step-by 
step movement of said carriage, to automati 
cally engage said releasing means so as to 
rock said shaft and thereby withdraw said 
stops from coöperative relation to said pro jection. 

10. The combination, with a platen, and a 
carriage therefor; of a set of type-bars co 

O 

5 

20 

operating with said platen; keys for actuat ing said type-bars; step-by-step escapement 
mechanism for said carriage; tabulating . 
mechanism for said carriage comprising a 
rock shaft, column stops thereon, and a pro 
iection coöperating with said stops; a mem 
ber arranged to automatically rock said 
shaft, column stops thereon, and a projec 
tion coöperating with said stops; a member 130 
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arranged to automatically rock said shaft 
during and eonsequent upon the step-by-step 
movement of said carriage, so as to with 
draw said stops from cooperative relation 
to said projection; and a key for actuating 
said tabulating mechanism... and simultane 
ously, shifting said member into ineffective 
position. . . . . . . . . 

11. The combination, with a platen, and 
a carriage therefor; of a set of type-bars co-. 
operating with said platen; keys for actuat 
ing said type-bars; step-by-step escapement 
mechanism normally coupled to said car 

15 

25 

riage; tabulating mechanism comprising 
column stops, and a projection coöperating 
therewith; means acting during and conse 
quent upon the step-by-step movement of 
said carriage, to automatically and posi 
tively withdraw said stops from coöperative 
relation to said projection; and a key for 
uncoupling Said escapement and simultane 
ously shifting said member into ineffective 
position. w 

12. The combinations with a platen ar 
ranged to carry a work-sheet, of printing 
mechanism coöperating with said platen to 
print character by character, printing 
mechanism coöperating with said platen to 

80 
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print a group of charactersen bloc, escape 
ment mechanism for enabling step-by-step 
movements of said platen, jump-movement. 
mechanism for enabling major movements 
of said platen corresponding to a group of 
characters, and means for shifting said platen bodily so as to coöperate alternatively 
with either of said printing mechanisms. 

13. The combination with a platen ar 

40 

ranged to carry a work-sheet, of printing 
mechanism coöperating with said platen to 
print character by character, printing 
mechanism coöperating with said platen to 
print a group of charactersen bloc, escape 
ment mechanism for enabling step-by-step 

45 

50 

movements of said platen, jump-movement 
mechanism for enabling major movements 
of said platen corresponding to a group of 
characters, and automatic, means separate of said movement enabling 
mechanisms for silencing one of them when 
from both 
the other is in action. 

14. The combination, with a platen, of 
tabulating mechanism, normally in opera tive position; step-by-step escapement 

55 
mechanism normally in operative position; 
and means automatically brought into oper 
ation during the ste-by-step feed of the 

180 

platen for rendering said tabulating mecha 
nism inoperative. - 

15. The combination, with a platen; of a 
tabulating mechanism normally in opera 
tive position; step-by-step escapement mech 
anism normally in operative position; means brought into operation during the step-by: 
stepfeed of the platen for rendering said tabulating mechanism inoperative; and 

S. h. 

means automatically brought into uv. iv. 
by the actuation of said tabulating mecha 
nism for rendering the last-named means 
inoperative. 

16. The combination, with a platen; of 
printing mechanism coöperating with said 
platen to print a group of characters at one 
time; printing mechanism coöperating with , 
said platen to print character by character; 
a jump-movement mechanism normally in 
operative position for positioning said 
platen for different zones or major columns; 
step-by-step escapement mechanism for po 
sitioning said platen for letter spaces in a 
zone; platen shifting means for adjusting 
the same line of the work-sheet on the platen 
instantaneously from coöperation with one 
printing mechanism to coöperation with the is 
other printing mechanism when in a zone; 
means automatically brought into action 
during the step-by-step feed of the platen 
for rendering the jump-movement mecha nism inoperative; and means automatically 
brought into action by the operation of said jump-movement mechanism. for rendering 
the last-named means inoperative. 

17. The combination, with a platen ar ranged to carry a work-sheet; of printing 
mechanism coöperating with said platen to ..95 
mechanism coöperating with said platen to 
print character by character; printing 
print a group of characters at one time; es 
capement mechanism for enabling step-by 
step movements of said platen; jump-move 
ment mechanism for enabling movements of said platen corresponding to a group of 
characters; and means for imparting a 
bodily sidewise movement to said platen so 
as to shift it from a position to coöperate 
with one of said printing mechanisms to a 
position to coöperate with the other of said 
mechanisms. . . . . 

18. The combination, with a platen ar 
ranged to carry a work-sheet; of printing 
mechanism coöperating with said platen to 
print character by character printing 
mechanism coöperating with said platen to 
print a group of characters at one time; es 
capement mechanism for enabling step-by 
step movements of said platen; jump-move: 
ment mechanism for enabling movements of 
said platen corresponding to a group of 
characters; means for shifting said platen 
bodily so as to coöperate alternatively with 
either of said printing mechanisms; and 
automatic means separate from both of Said . 
movement-enabling mechanisms for silenc 
ing one of them while the other is in action. 

19. The combination, with a platen ar ranged to carry a work-sheet; of printing 
mechanism coöperating with said platen to 
print character by character printing mechanism coöperating with said platen to 
print a group of characters at, one time; escapement mechanism for enabling step 

100. 
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6. 
by-step movements of said platen; jump 
movement mechanism for enabling move 
ments of said platen corresponding to a 
group of characters; means for imparting 
a bodily sidewise movement to said platen 
so as to shift it from a position to coöperate 
with one of said printing mechanisms to a 
position to coöperate with the other of said 
mechanisms; and automatic means Separate from both of said movement-enabling mech 
anisms for silencing one of them while the other is in action. 
20. The combination, with a platen; of a tabulating mechanism normally in operative 15 position; step-by-step escapement mecha 

nism normally in operative position; means 
automatically brought into operation dur 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents. 
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ing the step-by-step feed of the platen, for 
rendering said tabulating mechanism inop 
erative; and a key for bringing said tabu lating mechanism into action and simulta neously rendering said means inoperative, 
21. The combination, with a platen; of a tabulating mechanism normally in operative 

position; step-by-step escapement mecha 
nism normally in operative position; a 
movably-mounted member automatically 
brought into operation during the step-by 
step feed of the platen, for rendering said 
tabulating mechanism inoperative; and a 
key for bringing said tabulating mechanism 
into play and simultaneously shifting said member into inoperative position. 
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